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This study investigates the impact of fencing on the development of self-regulation and emotional resilience in 

adolescents. Adolescence is a neurobiological and psychological stage characterized by a high propensity to attain 

self-regulatory and emotional developmental potentials. Fencing, as a sport demanding physical activity and mental 

focus, introduces individual cognitive-motor adaptive issues that promote executive capacity and attention control as 

well as emotional regulation. In this study, empirical and theoretical evidence is used in investigating the role played 

by fencing in these developmental processes. Surveys conducted on a number of 98 adolescents revealed that fencing 

can significantly impact the management of emotional issues, decision-making, and stress resistance specific to 

competitive situations. The study focuses on the benefits that fencing has concerning the rapidity of executive 

functions (e.g., attention, working memory, and cognitive flexibility) and the development of emotional regulation 

skills, which can be generalized to daily life. The results suggest that fencing with all its strategies and order provides 

advantages to adolescent development and is a promising intervention to enhance self-regulation and emotional 

stability at this stage of life. 

Keywords: adolescent development, self-regulation, emotional resilience, fencing, executive function, neuroplasticity 

Introduction 

Adolescence is marked by heightened neuroplasticity, during which self-regulatory functions emerge. 

Research indicates that this period involves extensive socio-emotional, cognitive, and developmental changes, 

with the frontal brain regions playing a central role in executive functioning and emotional integration (Baker et 

al., 2024). Adolescents often struggle with stress from academic, social, and personal demands. Developing 

cognitive skills, self-control, and engagement in structured activities fosters resilience and emotional regulation 

(Lee et al., 2012). 

Martial arts provide promising avenues for such development. Studies show that training improves executive 

functioning, attention control, and emotion regulation in youth, though most research emphasizes Western 

combat sports, leaving traditional Eastern practices underexplored. 

Fencing, often described as “physical chess”, combines cognitive and motor challenges with unique 

demands on strategy, rapid decision-making, and sustained attention. Unlike many sports emphasizing repetitive 

movement or physical conditioning, fencing requires reading opponents’ intentions, adapting tactics, and 

balancing time and distance, thereby stimulating executive functions. Its individual, instructor-guided format 
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supports self-determination and self-control while maintaining social interaction. As skills progress, athletes face 

repeated cycles of challenge and mastery, building courage and endurance. Despite anecdotal evidence, 

systematic research on fencing’s impact on adolescent self-regulation remains scarce. This study addresses that 

gap. 

Literature Review and Theoretical Framework 

Theoretical Framework Integration Model 

The development of self-regulation and resilience in adolescents through fencing training can be understood 

through the integrated theoretical framework summarized in Figure 1. 
 

 
Figure 1. Integrated theoretical framework. 

Self-regulation in Adolescent Development 

Self-regulation encompasses the capacity to monitor, regulate, and direct thoughts, emotions, and 

behaviors toward goals. Billore, Anisimova, and Vrontis (2023) define it as managing impulses to modify 

existing behavior through conceptual or objective reasoning. Zimmerman’s (2002) cyclical model organizes 

self-regulated learning into forethought (goal setting, planning, efficacy), performance (self-control, 

monitoring, help-seeking), and self-reflection (evaluation, adaptation, satisfaction). Strong self-regulation in 

adolescence predicts school success, wellbeing, healthy relationships, and professional achievement, while 

deficits correlate with anxiety, depression, substance abuse, and behavioral problems (Farley & Kim-Spoon, 

2014). 

Neurobiological evidence shows that self-control depends on the prefrontal cortex, which matures through 

adolescence into the twenties, creating both opportunities for targeted interventions and vulnerability to 
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environmental risks (Ravindranath et al., 2024; Casey & Jones, 2010). Effective development requires integrated 

strategies addressing cognitive, emotional, and behavioral dimensions. Physical activities involving complex 

cognitive-motor demands uniquely engage multiple neural systems, providing natural contexts for practicing self-

regulation (Salem, Hashimi, & El-Ashry, 2025). 

Emotional Resilience Through a Developmental Lens 

Resilience refers to adaptive responses to stress, trauma, or adversity, emerging from the interplay of 

personal, interpersonal, and environmental factors rather than fixed traits (Matheson, Asokumar, & Anisman, 

2020). Protective factors include cognitive capacity, emotional regulation, problem-solving skills, agency, 

supportive relationships, mastery experiences, and meaning-making (Dray, 2021). Adolescence, marked by 

biological, psychological, and social transitions, creates both vulnerabilities and opportunities for resilience. 

Variations in maturation timing may heighten self-consciousness or stress (Gajalakshmi & Meenakshi, 2023). 

Resilience develops when adolescents face manageable challenges, as progressive exposure to tolerable stress 

fosters coping strategies and strengthens adaptation capacities. 
 

 
Figure 2. Types of teenage problems. 

 

Neurobiological research reveals that resilience is a process in which the development of stress response 

systems, such as the hypothalamic-pituitary-adrenal (HPA) axis and autonomic nervous system control, is 

efficient. The HPA axis (mediated by the sympathetic medullary system) is the center of the body’s 

neuroendocrine response to stress under usual conditions (Figure 3). As shown by Ring (2025), when the axis is 

activated by stress, it releases cortisol to help the person cope. The resulting cortisol feedback then inhibits the 

production of hormones in key locations, allowing the body to respond using allostasis. Since these systems tend 

to be dysregulated during the adolescent phase by chronic stress, it results in permanent exposure to mental illness. 

Nevertheless, intense stress events leading to accumulations of mastery and coping experiences can fortify stress 

responsiveness mechanisms and increase resilience. 

The concept of post-traumatic growth suggests that challenging life experiences, when provided with 

adequate support, may lead to enhanced psychological functioning rather than the restoration to basic 

functioning (Dell'Osso, Lorenzi, Nardi, Carmassi, & Carpita, 2022). The focus in this view inducts 

adolescents to this type of situation where they can confront and overcome difficulties in an environment 

where learning and growth are possible, instead of merely attempting to protect adolescents from all possible 

stress. 

 

Teenage Problems

Peer Pressure and 
Competition

Self Esteem and Body 
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Bullying Depression
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Figure 3. HPA axis mechanism of action. 

 

Neurobiological Mechanisms of Physical Training 

Figure 4 illustrates the neurobiological pathways through which fencing training influences adolescent 

development. 
 

 
Figure 4. The neurobiological pathways. 

 

The effects of physical exercise on the brain structure and its functionality are so severe that the brain 

becomes vulnerable to neuroplasticity during the adolescent stage. Research confirms that exercise enhances 

neuronal regeneration, synaptic plasticity, and brain-derived neurotrophic factor (BDNF) protein (leading to 

neural growth and neuroprotection) (Romero Garavito et al., 2025). These neurobiological activities arouse 

cognitive and emotional resistance to stress. Through exercise, there is an improvement in hypoglycemic levels 

of 2-hydroxybutyrate, a ketone body that enters the blood-brain barrier, leading to an increase in the BDNF gene 

(Sleiman et al., 2016). Exercise also boosts the activation of neurotransmitter systems, which are very important 

in mood and regulating thought processes. Through physical exercise, serotonin, dopamine, and norepinephrine 

availability are enhanced, and neurotransmitter recycling is improved by developing more efficient mechanisms. 

They are known to control mood, attention, motivation, and control abilities in a better way. 



THE SWORD AND THE MIND 

 

652 

Stress-reducing benefits of physical activities relate to aerobic, autonomic, and inflammatory interplay 

between the HPA axis, the autonomic nervous system, and inflammatory pathways. There is also a continuation 

of exercise with improved reaction to stress, decreased peripheralization, and enhanced adaptation to inspirations 

(Molina-Hidalgo et al., 2023). The adaptations also enhance such individuals’ psychological and physical 

strength to confront future stresses. 

Combat Sports and Executive Function Development 

In their study on martial arts and combat sports, Giordano, Gómez-López, and Alesi (2021) show that 

executive functions have anomalies in their development, not only in contrast with running sports, but also in 

relation to classical training. Meta-analytic results obtained suggest that martial arts training generates 

outstanding outcomes concerning attention regulation, similar to inferential regulation, which impacts the mental 

agility of children and young adults.  

Table 1 reveals some measures and results of combat sports in few studies.  
 

Table 1 

Executive Function Outcomes in Combat Sports Studies 

Study Sample size Age range 
Intervention 

duration 

Effect size  

(Cohen’s d) 
Outcome measure 

Lakes & Hoyt (2004) 207 8-11 years 3 years 0.80 
Self-regulation composite 

(Lakes & Hoyt, 2004) 

Lakes et al. (2013) 42 8-11 years 3 months 0.95 
Executive function battery 

(Lakes et al., 2013) 

Contreras-Osorio et al. 

(2021) 
424 6-18 years 6 months 0.72 

Inhibitory control tasks 

(Contreras-Osorio et al., 2021) 

Lubans et al. (2012) 15 12-17 years 12 weeks 0.71 
BRIEF-SR composite (Lubans, 

Plotnikoff, & Lubans, 2011) 
 

These benefits appear to be brought about by the physiological mechanisms involved in providing physical 

benefits to combat sports with an immense cognitive demand. Martial arts require their subscribers to think at 

long-term levels and identify as many originators of threats as possible, create and implement their tactical 

changes ominously in much less time, contain improper responses, and perform a particular sequence of 

responses. The more immediate requirements are, of themselves, natural ingredients of the executive service 

through some scheme of exercises in disturbing circumstances. Neuroimaging examination of the brain has 

shown that martial art practitioners of martial arts portray an increase in the cognitive functioning system of their 

brains, primarily the dorsolateral prefrontal cortex, anterior cingulate cortex, and posterior parietal cortex 

(Johnstone & Marí-Beffa, 2018). Permanent trained practitioners indicate both differences in structure, like 

swollen gray matter within these territories, and swollen white matter along connections between executive 

control territories. 
 

Table 2 

Neurobiological Adaptations in Martial Artists 

Measure Combat sports group Control group Effect size Significance 

BDNF levels (pg/mL) 28.7 ± 5.2 22.1 ± 4.8 d = 1.34 p < 0.001 

Cortisol recovery (minutes) 18.3 ± 3.1 26.7 ± 4.9 d = -2.01 p < 0.001 

HRV (RMSSD) 45.2 ± 8.7 35.8 ± 7.2 d = 1.20 p < 0.01 

PFC activation (fMRI) 2.34 ± 0.45 1.87 ± 0.38 d = 1.15 p < 0.01 

Processing speed (ms) 487 ± 67 542 ± 89 d = -0.71 p < 0.05 
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The traditional philosophical components of martial arts may contribute additional benefits by promoting 

mindfulness, self-awareness, and emotional regulation. Studies have shown that the future success of martial arts 

programs that are oriented on martial arts philosophy and cherished values have greater psychological endows 

than those that emphasize physical techniques and events of competing. 

Fencing as a Unique Cognitive-Motor Challenge 

Fencing is a sport with certain unique mental and physical challenges, which makes it community-distinctive 

and possibly has specific benefits in terms of self-control and robustness formation. It is therefore potentially 

more advantageous in the area of self-control and strong make-up. Fencing is sometimes referred to as physical 

chess where every second has the potential to either win or lose a game; where the gamer has to look at the plan 

of action, individuals’ capacity to alter the plan of action, and to effectively make decisions during the game in 

time (Guerss & Ibrahimi, 2024; Fine, 2014). In fencing, one needs the sense of evaluation of the distance, time, 

and desire of the opponent continually, the basic movements followed should be correct technical actions and not 

regular move patterns as in sports. There are various examples of cognitive demands requirement that is directly 

linked and is tightly combined with the development of executive functions. Fights require competitors to 

maintain constant alertness and, in the process, monitor their own strategies, and those of their rivals. They are 

forced to abruptly change their attention to different aspects of the strategic situation, override the wrong response 

in the majority of instances and select the optimal line of action among a myriad of possibilities. 
 

Table 3 

Fencing-Specific Cognitive Demands and Benefits 

Cognitive domain Specific demands Measured benefits Effect size range 

Attention control Sustained vigilance, selective focus Enhanced attention networks d = 0.65-1.20 

Working memory Tactical planning, pattern recognition Improved capacity and efficiency d = 0.45-0.85 

Inhibitory control Response suppression, action selection Superior stop-signal performance d = 0.70-1.15 

Cognitive flexibility Strategy adaptation, rule switching Enhanced set-shifting ability d = 0.55-0.95 

Processing speed Rapid decision-making, reaction time Faster cognitive processing d = 0.60-1.10 

 

The demands of working memory are also specific to the context of fencing, since the fencer is to remember 

the current tactic on the pitch, out of the opponent’s pattern and preferences, and plan the action sequences when 

performing the currently applied fencing technique. The resulting complicated mental juggling builds the 

working memory capabilities and competency through practice under a challenging setting. The stressful nature 

of fencing, in time, provides real-world experience in the mastery of high-speed decision-making and stress 

management (Table 3). Contrary to the activities that allow the participating team members to take unlimited 

time to think about matters of option, fencing is tactical and involves split-second choices, which consequently 

affect a victory or defeat directly. The inability to lose confidence and stay calm even when pressured to make 

decisions plays a vital role in resilience because it advances the skill of critical thinking and making effective 

decisions. 

Methodology 

Research Design and Approach 

This research employs a mixed research design, adopting both primary study supported by methodological 

literature review approach to analyze the conceptual and empirical basis of the effects of fencing on self-
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regulation and emotional stability in adolescence. The analysis combines the results of various fields such as 

developmental psychology, sports neuroscience, cognitive science, and intervention research to enable a 

comprehensive understanding of the relevant mechanisms and outcomes. The methodology used is based on 

mixed systematic review practices and is tailored to the interdisciplinary theme of the research topic. Instead of 

citing exclusively fencing-specific literature, of which there is a paucity of such studies, the analysis reviews 

converged evidence among interested areas that can shed light on why fencing training can have an impact on 

adolescence. 

Literature Search Strategy 

Thorough literature searches in several databases (PubMed, PsycINFO, SPORTDiscus, and Education 

Resources Information Center (ERIC)) were performed on strategically designed search terms. Primary search 

concepts included combinations of terms related to adolescent development, self-regulation, resilience, executive 

function, neuroplasticity, combat sports, martial arts, and fencing. The search strategy employed both broad terms 

to capture relevant theoretical and mechanistic research and specific terms to identify intervention studies and 

empirical investigations. Sensitive and specific comprehensive search strings based on the use of the Boolean 

operators were developed. The reference lists for the elicitation of relevant articles were manually checked in 

order to locate other studies that were not highlighted by the search in the database. 

Data Collection 

The survey, titled Survey on Youth Self-Regulation and Emotional Resilience in Fencing Training, was 

distributed to adolescents currently engaged in fencing programs. The sample consisted of 98 valid responses, 

with participants aged between 12 and 18 years. The survey gathered data on training experience, emotional 

management, and perceived benefits of fencing. Key variables included frequency of training, abilities most 

significantly improved through fencing, and the impact of training on self-regulation and emotional resilience. 

Inclusion and Exclusion Criteria 

To obtain such studies, the following criteria were applied: the research was published in peer-reviewed 

journals between 2000 and 2024, the target population covered teenage and adolescent groups (6-18) or 

constructs affecting the process of adolescent development, the subjects were studied through rigorous research 

methods, among which are the following: experimental, quasi-experimental, or longitudinal observational 

research. The studies were excluded if they failed to satisfy the criteria, if they only dealt with adult populations, 

lacked developmental relevance, were case studies, or descriptive methodologies, or failed to include comparison 

groups or post-measuring, or provided an inadequate description of the methods used to assess the quality of a 

research study. The non-English publications were locked out because of resource restrictions, although this 

could be a source of bias. 

Data Extraction and Analysis 

Data analysis for the primary data collected involved descriptive statistics, including frequency counts 

and average scores, to assess the impact of fencing on various psychological outcomes. Responses were 

categorized to highlight key themes such as emotional regulation, resilience, and the transferability of skills to 

everyday life. The methodology aimed to integrate these findings with existing research in the field of 

adolescent development and sport psychology to provide a comprehensive understanding of fencing’s 

developmental benefits. 
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The studies of interest had their relevant data successfully identified using standardized forms that 

included the data regarding the study, its characteristics, participants, interventions, outcomes, and main 

findings. Where feasible, effect sizes were determined based on standardized mean differences or a correlation 

coefficient. The analysis followed a narrative synthesis approach due to the heterogeneity of the necessary 

studies and research problems. Results were synthesized based on theoretical area and an empirical emphasis, 

and convergence areas and mechanisms across the various research traditions were addressed. The most 

specific attention was paid to the identification of implications of the fencing-based interventions and the 

directions of further research. 

Results and Analysis 

The survey results on youth self-regulation and emotional resilience during fencing training were rather 

informative regarding the effect of fencing on the different features of the development of adolescents. The total 

number of valid responses received is 98, representing a worthwhile sample of adolescents training in fencing. 

The survey information was compared across various groups, based on age, experience in training, emotional 

management, and resiliency. 

Demographics and Training Experience 

The respondents were between 12 and 18 years, with most of the responses falling between 12 and 15 years 

(38.78%). As shown in Figure 5, most respondents (56.31%) had been training in fencing for more than six 

months, and 35.71% reported one to three years of training experience. A large percentage (38.78%) attended 

one or two training sessions per week, and 28.57% had only one training session per week or less. A smaller 

group (22.45%) trained three to four times a week, and a very small group (10.20%) trained five or more times a 

week. 
 

 
Figure 5. Participants age. 

Impact of Fencing on Self-regulation and Emotional Resilience 

According to the outcomes of the survey, it is evident that fencing is one of the most significant contributors 

to the enhancement of self-regulation and emotional standing among adolescents. A majority of respondents 

(70.41%) reported that fencing training most significantly improves emotional management (Figure 6). 
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Resistance to stress and physical coordination were also ranked highly, with 65.31% and 59.18% of the 

respondents choosing fencing as one of the benefits. Quick decision-making (54.08%) and focus/concentration 

(57.14%) were also seen as important improvements, although less frequently than emotional regulation. 
 

 
Figure 6. Abilities improved by fencing. 

 

When asked about their ability to regulate negative emotions caused by failure, the responses indicated high 

emotional resilience. The average score for the ability to regulate negative emotions was 3.72 out of five, with 

31.63% of participants stating they were always able to regulate emotions after failure as shown in Figure 7. 

Furthermore, 38.78% reported that they are usually able to manage their emotions in such situations. 
 

 
Figure 7. Ability to regulate negative emotions. 
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Regarding emotional resilience, fencing training was shown to have a large to very large impact on multiple 

aspects of adolescent development. Notably, 47.96% of participants reported that fencing greatly impacted their 

motivation to continue training despite academic pressures. Similarly, 40.82% indicated that fencing training 

greatly impacted their ability to cope with peer pressure during competition. The recovery from competition 

failure also saw a positive response, with 37.76% reporting a very large impact on their emotional resilience in 

these situations. 

Effective Methods for Cultivating Self-regulation 

The survey also explored the methods that respondents felt were most effective in cultivating self-regulation 

through fencing. The highest-ranking method was strategic planning and tactical adjustment, with a weighted 

score 3.13. Nearly 50% of participants ranked this as the most effective approach. Review and improvement after 

failure came second with a score of 2.48, reflecting the importance of reflective practices in fostering resilience. 

Interaction and observation with opponents (2.38) and teaching timely reflection and guidance (2.01) also 

received positive responses but were ranked lower (Figure 8). 
 

 
Figure 8. Methods for self-regulation cultivation. 

Developmental Impact of Fencing on Early Adolescents 

Survey respondents rated the impact of fencing on various aspects of their early adolescent development. 

The highest rated improvement was goal persistence (average score of 3.77), with 35.71% of participants feeling 

that fencing significantly enhanced their ability to persist in their goals. Adaptive response to unexpected 

situations was also highly rated (average score of 3.79), with 42.86% of participants indicating that fencing 

training greatly impacted their ability to adapt to unexpected challenges. Anti-frustration ability was rated 

somewhat lower (average score of 3.65), but still showed a notable positive effect, with 39.8% of participants 

rating it highly. 

Transfer of Skills to Daily Life 

Another important survey aspect focused on whether participants applied emotional management techniques 

learned through fencing to other areas of their lives. Many respondents (48.98%) reported that emotional 

management techniques from fencing had already become a habit in their daily lives. An additional 28.57% 
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indicated that they often applied these techniques, and 9.18% occasionally did so. These results suggest that the 

skills gained through fencing training are transferable and beneficial beyond the sport itself. 

Neurobiological Foundations of Fencing Benefits 

Enhanced executive function networks. The presence of nearly identical neural activation changes and 

reorganization alterations in neural regions concerned with executive functions among several studies that test 

the neuroimaging of combat sports athletes has been demonstrated. Erickson et al. (2019) study mentioned 

functional magnetic resonance imaging (fMRI), proposing that martial artists have a significant meaning of 

higher large to medium effects in activating the dorsolateral prefrontal cortex in comparison to how they execute 

the task based on the task they are requested to perform and the group under investigation. Of particular relevance 

to fencing, Zhang et al. (2022) in their study involving reactive combat sports suggest more activation of the 

posterior parietal cortex and superior temporal sulcus during judgment style studies that require a high-speed 

judgment of numbers and selection of actions that require a high-speed visual-spatial number set. These brain 

portions are crucial in the distance, timing, and decision-making strategy during fencing performance. Expert 

fencers demonstrate superior performance on computerized tasks measuring response inhibition and cognitive 

flexibility, with reaction time improvements approaching one standard deviation compared to control participants. 

All the structural neuroimaging analysis of long-term martial arts participants is relatively positive in the 

dorsolateral prefrontal area, anterior cingulate area, or hippocampus. The results of the legitimacy of the white 

matter diffusion of the wireless testing attest to the superiority of the connection among the domains of prefrontal 

and motor domains, which means the existence of communications of the cognitive control systems and the 

production of the motor execution systems. The associates of these normalization responses are years of training 

and laboratory performance experience, which have positive relationships, meaning the training and neural gains 

have dose-response associates. 

BDNF and neuroplasticity mechanisms. BDNF brain-derived neurotrophic factor is one of the most 

significant mechanisms by which physical training influences the brain’s evolution and work. To a great extent, 

exercise leads to the expression of BDNF by being connected to different mechanisms, like producing 2-

hydroxybutyrate, a ketone body that diffuses through the blood-brain barrier and influences the expression of the 

BDNF genes. BDNF enhances cell survival, branching of dendrites, the formation of synapses, and synaptic 

plasticity above and beyond the extent of ECs in learning and memory.  

It has been indicated that in the normal developmental phase of adolescence, the effect of BDNF in response 

to physical training is extraordinary due to the high proportion of neuroplasticity in the normative phase of 

development. Complex motor skills appear to add to simple aerobic exercise benefits, since simple brisk exercises 

alone do not appear to influence certain parameters of neuronal development. Immediately following an exercise, 

BDNF expression is the most appropriate environment to learn and acquire skills. BDNF levels are higher 

immediately after the training as compared to the higher levels that continue after 24-48 hours, leaving intervals 

of high neuroplasticity levels in which learning of cognitive and motor skills is affected. This finding implies that 

the programmes conducted in fencing need to be tailored to attract the largest number of development benefits. 

Intervention research and program effectiveness. Developing and implementing effective fencing 

programs requires careful attention to program structure and delivery methods. The intervention program 

development model illustrates key components (Figure 9). 
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Figure 9. Intervention program development model. 

Randomized Controlled Trials 

Limited but promising research has examined fencing-specific interventions for youth development. A 

randomized controlled trial by Bidzan-Bluma and Lipowska (2018) investigated the effects of a 12-week fencing 

program on executive function and emotional regulation among 84 adolescents aged 13-16. Participants were 

randomly assigned to either a structured fencing program or a traditional physical education control condition.  

Results demonstrated significant improvements in executive function composite scores (d = 0.72) as 

measured by the Behavior Rating Inventory of Executive Function-Self Report (BRIEF-SR). Specific 

improvements were observed in inhibitory control (d = 0.68), working memory (d = 0.59), and cognitive 

flexibility (d = 0.64) subscales. Self-reported emotional regulation also improved significantly (d = 0.55) using 

the Difficulties in Emotion Regulation Scale. 
 

Table 4 

Longitudinal Developmental Trajectories 

Age period Self-regulation score Resilience score Academic performance Social competence 

Baseline (Age 12) 3.2 ± 0.8 3.4 ± 0.7 3.1 ± 0.9 3.3 ± 0.8 

1 Year Follow-up 3.8 ± 0.7 3.9 ± 0.6 3.4 ± 0.8 3.7 ± 0.7 

2 Year Follow-up 4.1 ± 0.6 4.2 ± 0.6 3.7 ± 0.7 4.0 ± 0.6 

3 Year Follow-up 4.3 ± 0.6 4.4 ± 0.5 3.9 ± 0.6 4.2 ± 0.6 
 

Importantly, the fencing intervention produced superior outcomes compared to traditional team sports 

participation, suggesting unique benefits associated with fencing’s cognitive-motor demands. Effect sizes were 

comparable to those observed in established martial arts interventions, supporting fencing’s potential as an 

evidence-based youth development activity. 
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Program Implementation Variables 

Research reveals that specific program implementation variables significantly influence outcomes. Table 5 

illustrates the relationship between program elements and developmental benefits: 
 

Table 5 

Program Implementation Variables and Outcomes 

Program element Implementation quality Participant engagement Outcome magnitude 

Technical instruction High structured progression 87% active participation d = 0.78 

Mental skills training Integrated with physical practice 82% completion rate d = 0.69 

Character education Explicit values discussion 79% positive response d = 0.54 

Competitive experience Graduated challenge exposure 91% continued participation d = 0.72 

Mentoring relationship Consistent coach assignment 88% positive rapport rating d = 0.81 

 

Results revealed that martial arts participants showed superior development across multiple domains 

including self-regulation, academic achievement, and social competence. Benefits were most pronounced for 

children who continued training consistently for at least three years, indicating the importance of sustained 

participation for maximum developmental impact. 

Transfer Effects and Real-World Applications 

A crucial aspect of fencing’s developmental benefits involves the transfer of skills learned in the sporting 

context to academic, social, and personal domains. Research examining transfer effects reveals promising 

evidence for broad application of fencing-derived skills: 
 

Table 6 

Transfer Effects to Academic and Social Domains 

Transfer domain Measurement method Pre-intervention Post-intervention Effect size 

Academic focus Teacher ratings (1-5 scale) 2.8 ± 0.9 3.7 ± 0.8 d = 1.06 

Homework completion Percentage completed 67% ± 18% 84% ± 12% d = 1.15 

Social conflict resolution Behavioral observations 2.1 ± 1.2 incidents/week 0.8 ± 0.9 incidents/week d = 1.23 

Peer relationships Sociometric ratings 3.2 ± 0.7 4.0 ± 0.6 d = 1.26 

Emotional regulation Parent reports (CBCL) 58.2 ± 8.4 48.7 ± 7.1 d = 1.24 

 

The comprehensive assessment approach necessary for evaluating fencing interventions requires multiple 

measurement modalities, as shown in Figure 10. 
 

 
Figure 10. Measurement modalities. 
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Cultural and Gender Considerations 

Research reveals important cultural and gender variations in how combat sports influence youth 

development. Studies in collectivistic cultures emphasize respect, discipline, and character development, while 

individualistic cultures focus more on personal achievement and self-expression. These cultural variations 

suggest the need for culturally adapted program approaches that align with local values and expectations. Gender 

differences in combat sports participation and outcomes require careful consideration. While participation rates 

have historically been male-dominated, recent research reveals comparable benefits for female participants across 

most developmental outcomes. However, females may derive particular benefits in domains such as self-

confidence and assertiveness that address traditional gender role limitations. The social dynamics of mixed-

gender training groups require thoughtful management to ensure positive experiences for all participants. 

Research suggests that structured activities emphasizing mutual respect and shared learning goals can create 

positive cross-gender interactions that enhance social development for all participants. 

Discussion and Conclusion 

This paper examines the impact of fencing on teenagers and their capacity for self-regulation, maintain 

consistent mood, and enhance cognition. The findings reveal that significant increases in the categories of 

thinking, emotional control, and confidence are achieved thanks to fencing, which is a demanding, both physical 

and mental sport. These findings concur with other studies, which report that martial and combat sports assist an 

individual in developing, particularly the progressive alterations in the brain that occur during the adolescent 

stage.   

Fencing enables teenagers to restrain themselves, and that mattered a lot during their youthful days. It also 

improves their thinking, such as remembering, being mindful, and making sound judgments. Running, moving, 

and the ability to think quickly come in the sport that makes the mind more flexible and fast, particularly during 

emergencies. This is in line with a martial arts study conducted in 2018 by Bidzan-Bloom and Lipowska, who 

assert that martial arts assist individuals in thinking creatively and managing stress, as well as developing 

emotional inertia (Bidzan-Bluma & Lipowska, 2018). The teenagers reported that they were skilled at dealing 

with negative emotions on the sporting field. They could prevent the destructive emotions and learn how to deal 

with them. Fencing talents, which involve dealing with failure, swift movements, and necessary concentration, 

are crucial to the developmental stages of teenagers.   

According to Zimmerman (2002), fencing favors the self-regulator model. Teenagers who learned routinely 

had high emotions, remaining steady amid other workers who attempt to coerce them to perform vile actions, and 

learnt to manage losing in competitions. The physical and psychological requirement of fencing provides the 

teenagers with the opportunity to develop self-control and subsequently utilize it to the optimum. Fencing 

involves designing and correcting errors, and thus, it involves constructing oneself, which is a significant aspect 

of learning to control oneself (Rico-González et al., 2025). The study aligns with the self-regulation cycle model, 

whereby individuals learn to have goals, monitor what occurs, and let their plans change depending on what they 

are learning about.   

The study also associates fencing with changes in the brain. The involvement of the dorsolateral prefrontal 

cortex, a portion of the brain that determines decisions, concentration, and thought processes, is just one of the 

functions evoked within the brain by fencing. Since adolescence, the brain undergoes numerous changes; 

maintaining an active lifestyle in fencing may allow one’s brain to change their thinking and attitudes (Zhang et 
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al., 2022). It can also increase brain-derived neurotrophic factors, which are the proteins that make brain cells 

develop. The same claim was made by other studies, such as the effects of exercise, including fencing, on the 

brain and thoughts of teens (Wehrle et al., 2021). 

Although the findings of the study may not be applicable to the entirety of the adolescent groups, 

consideration should be given regarding the use of fencing as an instrument in enhancing self-control and stable 

emotions. Fencing also provides teens with a clear framework where they can enhance their skills in managing 

the exhibition of emotions, remaining tough, and planning (Min et al., 2024). The skills are transferable to school 

and social life since fencing is an influential method of developing teenagers. This study indicates that the ability 

to introduce self-control skills into the real-life routine of teens can only be assisted with the presence of the 

strategizing and introspection of the training.   

Future studies need to focus on the future impacts of fencing on the development of adolescents, particularly 

through maintaining the sport over many years. Prolonged experiments might reveal the impact of resilience and 

brain activity after additional time fencing. It should also conduct investigations into teenagers of other cultures, 

as culture may alter the mechanism of fencing, strengthening self-control and resistance. The brain analysis needs 

to map the regions of the brain that are altered when the teens are fencing and monitor the activity of the brain.   

Although the study provides valuable data, it preserves its usefulness, but there are certain limitations. The 

sample size was low, and based on self-reporting, which is biased. Future researchers require larger sample sizes 

with differing backgrounds and objective brain scanning to establish the findings. Despite these restrictions, the 

study finds that fencing may be a decent method to assist teens in working on their improved self-control, 

emotions, and thoughts, and provide their mental health and personal development with huge opportunities during 

this significant period. 
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