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Ozet

Spor, yalnizca fiziksel performansin 6n planda oldugu bir faaliyet alan1 olmaktan ¢ikmis; psikolojik stiregler, grup dinamikleri,
liderlik tarzlar1 ve teknolojik yeniliklerle biitiinlesmis cok boyutlu bir yap1 haline gelmistir. Ozellikle takim sporlarinda basari,
teknik kapasite ve fiziksel yeterlilikten Ote; iletisim, is birligi, giiven, rol paylagimi, motivasyon ve liderlik gibi psikososyal
faktorlerin bir araya gelmesiyle sekillenmektedir. Son yillarda yapay zekd (YZ) ve makine dgrenmesi (MO) temelli
yaklasimlar, spor bilimlerinde performans analizlerinin yani sira grup dinamigi ve liderlik mekanizmalarinin anlagilmasina da
onemli katkilar sunmaktadir. Cakir, Ceyhan, Gonen ve Erbas (2023) YZ’nin spor alaninda veri temelli karar alma siireglerinde
paradigma degisimi yarattigini; Ceyhan ve Cakir (2021) ile Cakir, Génen ve Ceyhan (2022) ise dijital ortamlarin grup
davraniglar1 ve sosyo-psikolojik etkilesimleri doniistiirdiigiinii ortaya koymaktadir. Hareket sensorleri, giyilebilir teknolojiler,
sosyal ag analizi, dogal dil isleme ve yiiz/ses analizi gibi yontemlerle elde edilen biiyiik veriler, takim i¢i etkilesimler, liderlik
tarzlarinin etkinligi ve psikolojik siireclerin nesnel bicimde incelenmesine olanak saglamaktadir (Gudmundsson, Horton &
Holm, 2017; Lee & Kang, 2024). Bu baglamda YZ, motivasyon, stres yonetimi, uyum ve grup baglilig: gibi goriinmez fakat
kritik siire¢lerin analizinde 6nemli bir arag haline gelmistir. Bununla birlikte, yapay zekanin sundugu nesnel veri analizleri spor
psikolojisi arastirmalarina yeni bir paradigma kazandirsa da, insan merkezli liderligin yerini alamayacagi vurgulanmaktadir.
Spor 6ziinde insan iligkilerine dayali oldugundan, etik duyarlilik, empati ve koglukta “insan dokunusu” 6nemini korumaktadir.
Bu nedenle YZ nin, takim sporlarinda liderlik ve grup dinamigini destekleyici, gii¢lendirici bir ara¢ olarak degerlendirilmesi
gerekmektedir.

Anahtar Kelimeler: Takim Sporlari, Grup Dinamigi, Liderlik, Psikolojik Siiregler, Yapay Zeka
Abstract

Sports have evolved beyond being a domain centered solely on physical performance, emerging instead as a multidimensional
field where psychological processes, group dynamics, leadership styles, and technological innovations intersect. In team sports
in particular, success cannot be explained merely by technical capacity or physical fitness; rather, it is shaped by a combination
of psychosocial factors such as communication, cooperation, trust, role distribution, motivation, and leadership. In recent years,
artificial intelligence (Al) and machine learning (ML) approaches have provided valuable contributions not only to performance
analysis but also to the understanding of group dynamics and leadership mechanisms within sport sciences. Cakir, Ceyhan,
Gonen, and Erbas (2023) emphasize that Al has initiated a paradigm shift in data-driven decision-making, while Ceyhan and
Cakir (2021) and Cakir, Gonen, and Ceyhan (2022) highlight the transformative role of digital environments in reshaping group
behavior and socio-psychological interactions. The integration of large-scale data derived from motion sensors, wearable
technologies, social network analysis, natural language processing, and facial/voice recognition enables objective and
multidimensional assessments of intra-team interactions, leadership effectiveness, and psychological processes (Gudmundsson,
Horton, & Holm, 2017; Lee & Kang, 2024). In this regard, Al serves as a critical tool for analyzing often-invisible yet decisive
processes such as motivation, stress management, cohesion, and group adaptation. Nevertheless, while Al introduces a new
paradigm by enhancing objectivity and scalability in sport psychology research, it cannot fully replace human-centered
leadership. As sport is inherently grounded in human relationships, ethical sensitivity, empathy, and the “human touch” in
coaching remain indispensable. Therefore, Al should be regarded not as a substitute but as a supportive instrument that
strengthens leadership and group dynamics in team sports.

Keywords: Team Sports, Group Dynamics, Leadership, Psychological Processes, Artificial Intelligence
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Physical education and sport represent an educational domain that extends beyond mere physical
development, contributing to the multidimensional growth of the individual through psychological,
social, and cognitive dimensions. Arict (2006) highlights the psychological foundations of sport,
emphasising its role in fostering self-confidence, motivation, attention, and coping mechanisms for
stress. Similarly, Balcioglu, Yildirim, and Sevim (2005) draw attention to the multidisciplinary structure
of sport sciences, noting that physical education intersects with fields such as physiology, biomechanics,
and training science. In this respect, it enhances motor skills and promotes social adaptation and
cognitive capacity. Thus, sport transcends being a domain where physical performance is foregrounded,;
it evolves into a multidimensional social structure in which psychological processes, group dynamics,
leadership mechanisms, and technological innovations are deeply intertwined. Over the past two
decades, the global sports industry has demonstrated remarkable growth, exceeding 1 trillion USD in
economic magnitude and engaging billions of spectators worldwide (Matthews et al., 2012; Le et al.,
2017). This economic expansion does not remain confined to income and employment but also
underscores sport’s significant impact on identity formation, social integration, education, and health.
Within this broad framework, team sports stand out as an arena in which individual abilities merge with
collective processes and where psychological and social dynamics are most vividly observed.

Unlike individual disciplines, team sports render it impossible to account for success solely
through technical capacity or physical competence. Instead, success emerges from converging multiple
psychosocial factors, including communication, cooperation, trust, role allocation, motivation, and
leadership styles among players (Carron, Bray & Eys, 2002). Accordingly, team sports offer a rich
research context for examining group dynamics, psychological processes, and leadership mechanisms.
A team’s success is shaped not only by the players’ physical preparation but also by adopting common
goals, preserving morale under pressure, and strategically adapting to changing circumstances.
Leadership, in particular, emerges as a critical element that builds team culture, manages conflicts, and
strengthens resilience within competitive environments.

In recent years, advancements in computer science have increasingly facilitated the integration of
artificial intelligence (Al) and machine learning (ML) into sports. Developments in Al have transformed
sports science by enhancing not only performance analysis but also the understanding of psychological
processes, group dynamics, and leadership mechanisms. Indeed, Cakir, Ceyhan, Gonen, and Erbas
(2023) argue that Al constitutes a paradigm shift in education and sport, empowering data-driven
decision-making processes. This transformation extends to studying psychological processes such as
motivation and commitment within team sports. Ceyhan and Cakir (2021) demonstrate that individuals’
psychological experiences in digital environments decisively influence group behaviours and social
interaction patterns, suggesting that athletes’ roles within teams can be assessed more objectively
through Al-based analyses. Similarly, Cakir, Génen, and Ceyhan (2022) identify that metaverse
awareness reshapes socio-psychological interactions among sport sciences students, highlighting the
utility of digital environments for examining group dynamics and leadership processes. Moreover, Cakir
(2022) reveals the influence of e-bullying and e-victimisation on intra-group relations, underscoring the
determining role of digital interactions in shaping social roles and conflicts. These findings collectively
illustrate that Al-driven analyses can contribute to performance evaluation and deeper insights into
group dynamics, leadership styles, and psychological adjustment in team sports.

The proliferation of motion sensors, wearable technologies, video-tracking systems, and
biometric measurements has enabled the collection of vast data sets, thereby allowing multidimensional
analyses of physical performance and behavioural processes (Gudmundsson, Horton & Holm, 2017).

Vol. 1, April 2025, 1-11 2 ISSN-3108-4435 http:/ijsher.com/ ©USHER
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Within this context, Al-based methods are employed across a broad spectrum: from mapping intra-team
communication networks via social network analysis, to monitoring athletes’ stress levels through
sentiment analysis algorithms; from forecasting the effectiveness of leadership styles via computational
modelling, to informing strategic decision-making processes with data-driven insights (Lee & Kang,
2024).

These innovations transcend the boundaries of traditional sport psychology research. Given the
limited generalizability of self-report surveys and small-scale observational studies, Al’s capacity to
detect latent patterns in large, heterogeneous data sets introduces objectivity and scalability into research
on sport psychology and leadership. Consequently, the analysis extends beyond performance metrics to
encompass critical yet often invisible processes such as team cohesion, motivation, stress management,
and intra-group interactions.

This study aims to elucidate the role of Al-based approaches in examining psychological
processes, group dynamics, and leadership mechanisms within team sports. The study seeks to provide
a conceptual framework for future research by conducting an in-depth analysis of existing literature. In
doing so, it positions itself at the intersection of sport sciences, psychology, and artificial intelligence,
with the dual objective of contributing to theoretical discourse and practical applications while paving
new pathways toward sustainable success.

GROUP DYNAMICS AND TEAM SPORTS
The Concept of Group Dynamics

Group dynamics refers to the study of interactions, roles, norms, and relationships among individuals within
a group. The concept was first introduced by Kurt Lewin, who sought to explain how groups are formed, develop,
and function (Lewin, 1947). According to Lewin, a group is not merely a collection of individuals but a system
characterised by interdependence among its members. This perspective underscores that the behaviours of group
members are shaped not solely by individual dispositions but by the structure of the group and its interactions.

Group dynamics encompass leadership, communication, role distribution, norms, and group cohesion
(Forsyth, 2018). These dynamics play a decisive role in a group’s efficiency, the quality of interpersonal
relationships, and its capacity to achieve collective goals. In the Turkish literature, group dynamics is described as
a concept that encompasses patterns of interaction among group members, mechanisms for conflict resolution, and
the processes through which groups attain common objectives (Eren, 2014).

Group Dynamics in Team Sports

Team sports represent one of the most concrete contexts in which group dynamics can be observed. Teams
are composed of individuals who come together to achieve specific goals, and the quality of communication,
cooperation, and role allocation among members directly influences team performance and overall success
(Carron, Bray & Eys, 2002). Group dynamics are therefore critical in fostering trust, cohesion, shared purpose,
and coordination among team members, all essential for collective achievement.

How Does Group Dynamics Emerge in Sports Teams?

Group dynamics is an interdisciplinary concept that examines the structure, functioning, and interactions
among members within a group. Sports teams represent one of the most evident social systems where group
dynamics can be observed. Team performance is determined by individual abilities and intra-group processes
(Friesen, 2012). Three fundamental elements within the group formation process become particularly salient:
group norms, roles, and communication structures. Norms represent the behavioural standards accepted by group
members, whereas roles define the group's distribution of tasks and responsibilities (Beal et al., 2003). These
elements regulate members' expectations, thereby enhancing team cohesion and efficiency.
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1. Group Formation: Norms, Roles, and Communication Structures

Group formation refers to individuals coming together and organizing around a shared objective. Several
fundamental elements must be established for a group to function effectively and achieve productive outcomes.
Group norms, roles, and communication structures are the most critical (Forsyth, 2019).

Group Norms

Group norms are the accepted, shared, and expected standards of behaviour within a group. Such norms
may take both written forms (e.g., rules, regulations) and unwritten forms (e.qg., traditions, expectations) (Beal et
al., 2003). In sports teams, norms encompass various practices, from training discipline and pre-match rituals to
respect for teammates and obedience to the coach. Norms are crucial in fostering team cohesion (Shaw, 1981).

Roles

Roles refer to the tasks, responsibilities, and behavioural patterns team members assume. They can be
categorized as formal or informal. For instance, in sports teams, formal roles include goalkeeper, defender,
forward, or libero, while informal roles may include leader, motivator, or mediator. The roles assumed by athletes
significantly shape group dynamics (Beauchamp & Eys, 2014).

Communication Structures

Communication structures refer to the systems that determine the flow of information and interaction
among group members. The more open and effective the exchange of information within a group, the higher the
cooperation and coordination (Wheelan, 1999). In sports teams, communication structures are shaped by
leadership style (e.g., democratic or autocratic), coach—player relationships, team meetings, and feedback
mechanisms. Effective communication fosters trust among team members, enables problems to be expressed
openly, and facilitates collaboration (Yukl et al., 2019).

Communication is not limited to verbal exchanges; it also occurs through non-verbal means such as body
language, written messages, eye contact, and gestures. These forms of non-verbal communication are particularly
critical in in-game decision-making and, consequently, in sustaining team dynamics (Carron et al., 1998).

Tuckman’s Stages of Group Development

Bruce Tuckman (1965) conceptualised group development as a process unfolding across five stages. This
model has been widely applied to understand the evolution of sports teams:

e Forming: Team members come together, become acquainted, and learn about shared objectives.
Uncertainty and formal patterns of communication typically dominate this stage.

e Storming: Intra-group conflicts emerge, often concerning role allocation, leadership, or tactical
disagreements among players.

e Norming: Conflicts are resolved, group norms become established, and team cohesion strengthens.

e Performing: The team operates at a high efficiency level, focusing collectively on achieving its
objectives.

e Adjourning: The process concludes with the season's end or the team's disbanding (Tuckman & Jensen,
1977).

This model provides valuable guidance for coaches in managing the developmental trajectory of teams, and
for instance, recognising that natural conflicts during the storming phase can shape effective intervention strategies
(Weinberg & Gould, 2023).
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Group Cohesion

Group cohesion is a dynamic process that binds members around shared goals and strengthens intra-group
bonds (Carron, Brawley & Widmeyer, 1998). Within the field of sport psychology, cohesion is typically examined
through two dimensions: task cohesion and social cohesion.

Task Cohesion

Task cohesion refers to the degree to which group members work together to achieve common objectives
(Carron & Eys, 1998). In team sports, this concept encompasses tactical coordination, strategic cooperation, and
collective goal orientation. For example, the synchronisation displayed by a basketball team in both offensive and
defensive organisation exemplifies task cohesion (Filho et al., 2014). Empirical evidence consistently
demonstrates a direct link between task cohesion and team performance (McEwan & Beauchamp, 2014).

Social Cohesion

Social cohesion, by contrast, concerns the quality of interpersonal relationships and the strength of social
bonds among team members (Dion, 2000). It reflects friendship, mutual respect, and social interaction within the
team. For instance, athletes spending time together outside of training or providing one another with emotional
support indicates high social cohesion (Beal et al., 2003). However, unlike task cohesion, the influence of social
cohesion on performance is more indirect. Excessive social bonding may even hinder performance under certain
circumstances (Mullen & Cooper, 1994).

Team Cohesion and Performance

Group cohesion, encompassing task and social dimensions, represents a critical variable within team
dynamics. For optimal performance, it is essential to cultivate a balanced development of both task and social
cohesion (Mathieu et al., 2015). High task cohesion enables teams to focus on strategic objectives and enhances
collective efficiency (Bandura, 1997). Conversely, social cohesion supports members’ motivation and resilience,
strengthening the team’s psychological endurance, particularly under demanding competitive conditions (Hodge
etal., 2013).

Leadership in Sport (Coaching Styles)

Leadership is defined as the process of influencing and guiding group members toward the achievement
of collective objectives. In this respect, leadership styles constitute a critical determinant of team performance and
group dynamics. Within sporting contexts, leadership styles are commonly categorised into three primary types:
autocratic, democratic, and laissez-faire (Chelladurai & Saleh, 1980). However, contemporary sport increasingly
recognises the significance of transformational leadership and Jowett’s coach-athlete relationship model as
frameworks for effective leadership practice.

Autocratic Leadership

In autocratic leadership, the leader excludes group members from the decision-making process,
unilaterally makes decisions and expects compliance from team members. This centralised style can be effective
in situations that demand rapid decision-making; however, long-term, it may undermine athletes’ motivation
(Chelladurai, 2007). Research indicates this style can be effective in high-stress scenarios, such as critical moments
during competition (Horn, 2008).

Democratic Leadership

Democratic leadership involves incorporating athletes into the decision-making process, establishing
reciprocal, two-way communication between the leader and team members. Over time, this style fosters greater
cohesion and athlete satisfaction (Yukelson, 1997). Meta-analytic findings further reveal that democratic
leadership strengthens athletes’ self-efficacy beliefs (Chelladurai & Saleh, 1980; Rowold, 2006).
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Laissez-Faire Leadership

Laissez-faire leadership is characterised by the leader’s minimal involvement in decision-making, leaving
choices largely to the group or athletes themselves. This style grants athletes considerable autonomy, with minimal
control or guidance from the leader. While it can be advantageous when working with highly motivated and
experienced athletes, it often leads to performance deficiencies in groups requiring direction and structure
(Chelladurai, 2007; Bass & Riggio, 2006). Among younger or less experienced athletes, the likelihood of adverse
outcomes under this style is particularly pronounced (Co6té & Gilbert, 2009).

Transformational Leadership

Transformational leadership is an approach whereby the leader mobilizes athletes’ intrinsic motivation
by articulating a compelling vision, providing inspiration, and emphasizing individualized support, thereby
encouraging them to attain higher levels of performance (Bass, 1985). This leadership style is comprised of four
key components:

e Idealized Influence: Establishing trust through exemplary behavior.

Inspirational Motivation: Creating a shared vision and fostering team spirit.

Intellectual Stimulation: Encouraging innovation and critical thinking.

Individualized Consideration: Addressing the unique needs of each athlete (Rowold, 2006).
Jowett’s Coach—Athlete Relationship Model

Jowett and Ntoumanis (2004) examined the coach—athlete relationship through the framework known as
the “3+1 Cs”, which consists of four dimensions:

. Closeness: Mutual feelings of love, respect, and trust between coach and athlete.

3 Commitment: Both parties” motivation to maintain and develop the relationship.

3 Complementarity: The alignment of coach leadership with athletes’ responsive behaviors.

. Co-orientation: The extent to which coach and athlete are aware of each other’s perceptions of

their relationship (Jowett, 2007).
The Impact of Coaching Behaviors on Athlete Psychology

Coaching behaviors and competencies exert a decisive influence not only on athletes’ performance but
also on their psychological well-being, affecting factors such as enjoyment of sport and potential dropout (Cik &
Kiigiik, 2019). Within sport psychology, the coach’s communication style, feedback methods, and leadership
behaviors directly shape athletes’ perceived support and performance anxiety (Horn, 2008).

Amorose and Horn (2000) demonstrated that supportive and autonomy-enhancing coaching approaches
enhance athletes’ intrinsic motivation. Similarly, Mageau and Vallerand (2003) found that autonomy-supportive
coaching behaviors positively influence athletes’ motivation. Conversely, authoritarian or controlling coaching
styles have been shown to increase anxiety, diminish self-worth, and reduce motivation among athletes
(Bartholomew et al., 2010).

Artificial Intelligence Approaches in the Analysis of Psychological Processes, Group Dynamics, and
Leadership in Team Sports

Artificial intelligence (Al) technologies have evolved into powerful tools that extend beyond the analysis
of physical performance in sport, enabling a deeper understanding of the multidimensional and dynamic nature of

Vol. 1, April 2025, 1-11 6 ©USHER



Ulusla

IJ S I I I :'R International Journal of Sport, Health, Exercise and Recreation Research, 1(1), April 2025.
1 ergisi

human behavior. From individual psychological processes to intra-team interactions and leadership styles, Al-
supported approaches are providing sport sciences with new perspectives. Within this framework, several key
application areas of Al in sport can be highlighted.

The Role of Artificial Intelligence in the Analysis of Group Dynamics and Cohesion

Traditional methods of assessing group dynamics and team cohesion often rely on observational techniques
and subjective evaluations. Al technologies, however, introduce objectivity and depth into these processes.
Machine learning algorithms, in particular, play a revolutionary role in quantifying intra-team interactions, as well
as visualizing patterns of information exchange and levels of social connectedness (Wische et al., 2017;
Gudmundsson et al., 2018).

Al contributes to this domain through various methods:

Social Network Analysis: Al technologies can identify the frequency and structure of interactions among
athletes. For instance, analyses based on passing networks or in-game audio recordings provide critical insights
into a team’s task cohesion (Clemente et al., 2017).

Natural Language Processing (NLP): In team sports, Al can analyze the emotional tone of athletes’
communications with coaches and teammates, thereby offering a means of assessing social cohesion. Detecting
positive and negative sentiment contributes to the development of effective conflict management strategies (Pérez-
Rosas et al., 2018).

The Use of Artificial Intelligence in Evaluating Leadership and Coaching Styles

The real-time and dynamic assessment of coaching leadership styles is difficult to achieve through
traditional methods. However, Al-supported behavioral analyses allow for objective evaluation. Al applies the
following techniques in this context:

Facial Expression and Voice Analysis: The emotional tone of coaches’ pre-game talks and their facial
expressions can be measured. Deep learning models are capable of linking these data to performance outcomes,
thereby identifying the most effective leadership behaviors (D’Mello & Kory, 2015).

Optimization of Decision-Making Processes: The impact of coaching leadership styles on team
performance can be tested through game statistics and real-time tactical decisions, using simulation models.
Reinforcement learning algorithms, for instance, can predict the long-term effects of different leadership strategies.

In addition, Al technologies can integrate with wearable devices (e.g., smart bracelets) to monitor athletes’
stress levels and physiological responses (e.g., heart rate, galvanic skin response) during interactions with coaches
(Kosinski et al., 2016). Compliance with coaching instructions can be evaluated through motion sensors and
computer vision techniques (Memmert et al., 2017). Furthermore, analyses of athletes’ language use in social
media posts or post-training interviews can serve to monitor their psychological states, enabling early detection of
athletes at risk of burnout (Chaspari et al., 2018).

Conclusion

Team sports embody a structural complexity that cannot be reduced solely to individual skill, physical
fitness, or technical knowledge. By their very nature, they represent social systems in which interpersonal
interactions are most vividly experienced. Consequently, success is far more than the aggregate of players’
individual talents and performances. A team’s achievements on the field are directly tied to the quality of its group
dynamics—trust among players, the presence of effective communication channels, the fair distribution of roles
and responsibilities, collective motivation toward shared goals, and the capacity for strategic adaptation. Viewed
from this perspective, team sports are not merely arenas of physical display but dynamic social laboratories in
which psychological processes and leadership mechanisms are intricately intertwined.
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In recent years, the advancement of artificial intelligence (Al) technologies has introduced a paradigm shift
in the methods used to examine this multidimensional structure of team sports. Traditional sport psychology
research has typically relied on observation, self-report surveys, or small-scale sampling. By contrast, Al-based
approaches allow for the analysis of much broader and more heterogeneous data sets. Through social network
analysis, for example, the frequency of interactions among athletes and the structure of passing networks can be
objectively mapped. Similarly, natural language processing (NLP) techniques enable sentiment analysis of
athletes’ and coaches’ communications, thereby providing empirical measures of social cohesion. Furthermore,
analyses of facial expressions and vocal tones reveal the immediate psychological impact of leadership styles and
communication strategies, while biometric data obtained from wearable technologies (e.g., heart rate, stress levels,
sleep patterns) facilitate early monitoring of athletes” psychological well-being. In this regard, Al has become not
merely a performance-enhancing tool but also a critical support system for identifying motivational states,
commitment, stress management, and risks of burnout among athletes.

Nevertheless, despite these opportunities, the inherently human-centered nature of sport must not be
overlooked. Sporting environments are not reducible to datasets processed by algorithms; they are shaped equally
by emotions, empathy, values, and ethical decision-making. For instance, the emotional support a coach provides,
the empathy displayed during crises, or the human approach to conflict resolution within a team are qualities that
no artificial system can fully replicate. As Mageau and Vallerand (2003) argue, leadership effectiveness in sport
is not defined solely by strategic direction but also by the capacity to meet athletes’ psychological needs, to support
their autonomy, and to build relationships grounded in trust. In this sense, Al should be regarded as a tool and a
complementary instrument in sport psychology and leadership research, not as a substitute for human-centered
leadership.

In conclusion, Al-based technologies represent a significant paradigm shift in understanding both
performance and psychological processes within team sports. However, this paradigm must be contextualized
within the recognition that human relationships, ethical sensitivities, and emotional dimensions cannot be
disregarded. The true strength of Al lies in its capacity to serve as a supportive mechanism for human-centered
leadership and group dynamics, to enhance decision-making processes, and to render visible the otherwise
invisible psychological processes at play. Harnessing technological advancements without neglecting the human
dimension of sport represents the most balanced and sustainable pathway for both individual athlete development
and collective team success.
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Ozet

Bu calismada, spor tesislerinde siirdiiriilebilirlik kavrami g¢evresel, ekonomik ve sosyal boyutlariyla ele alinmistir. Spor
tesisleri; yiiksek enerji ve su tiiketimi, atik iiretimi ve karbon salmimlari nedeniyle cevre iizerinde onemli baskilar
olusturmaktadir. Bu nedenle tesislerin tasarim, insa ve isletme siireclerinde enerji verimliligi, su yonetimi, malzeme se¢imi,
atik azaltimi ve ulasim erisilebilirligi gibi siirdiiriilebilirlik ilkeleri 6n plana ¢ikmaktadir. Ayrica LEED, BREEAM gibi
sertifikasyon sistemleri ve yenilenebilir enerji, akilli bina sistemleri, geri doniisiim teknolojileri gibi ¢ozlimler siirdiiriilebilir
spor tesislerinin performansini artirmaktadir. Calisma, Tiirkiye’de bu alandaki gelismeleri de degerlendirerek siirdiiriilebilir
spor tesislerinin yalnizca ¢evresel degil, ayn1 zamanda ekonomik verimlilik ve toplumsal fayda agisindan da zorunlu oldugunu
vurgulamaktadir.

Anahtar Kelimeler: Siirdiiriilebilir Spor Tesisleri, Enerji Verimliligi, Su Yonetimi, Yesil Bina Sertifikasyonu, Yenilenebilir
Enerji, Cevresel Performans

Abstract

This study examines the concept of sustainability in sports facilities across environmental, economic, and social dimensions.
Sports facilities exert significant pressure on natural resources due to high levels of energy and water consumption, waste
generation, and carbon emissions. Accordingly, principles of sustainability—such as energy efficiency, water management,
material selection, waste reduction, and accessibility—must be integrated into their design, construction, and operation.
Furthermore, certification systems such as LEED and BREEAM, along with technological innovations including renewable
energy solutions, smart building systems, and recycling technologies, enhance the environmental performance of these
facilities. The study also evaluates the current situation in Turkey, emphasizing that sustainable sports facilities are not only an
environmental necessity but also a prerequisite for economic efficiency and societal benefit..

Keywords: Sustainable Sports Facilities, Energy Efficiency, Water Management, Green Building Certification, Renewable
Energy, Environmental Performance

Giris

Kiiresel iklim degisikligi, enerji kaynaklarinin, su kitlig1 ve ¢evresel kirlilik gibi sorunlar, tiim
diinyada siirdiiriilebilirlik kavramin1 zorunlu hale getirmistir. Bu baglamda, yap1 sektorii ve 6zellikle
bliytik 6lgekli tesisler, ¢evresel etkilerin azaltilmasi agisindan 6ncelikli alanlardan biri haline gelmistir.
Spor tesisleri, insa edilme siireglerinden isletme ve bakim asamalarina kadar énemli miktarda enerji ve
dogal kaynak tiiketimi gerceklestirmektedir. Bu durum, spor tesislerinin siirdiiriilebilirlik ilkeleri
ger¢evesinde tasarlanmasini, isletilmesini ve doniistiiriilmesini zorunlu kilmaktadir (Brundtland;
UNEP.2009).

Spor, hem bireysel hem de toplumsal agidan 6nemli sosyal islevlere sahiptir. Modern sehircilik
anlayisinda spor alanlari, kent yasaminin ayrilmaz bir parcasi olarak ele alinmaktadir. Ancak bu
alanlarin ¢evreye olan etkileri goz ardi edildiginde, sehirlerin siirdiiriilebilirlik hedeflerine ulasmasi da
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zorlagmaktadir. Bu baglamda siirdiiriilebilir spor tesisleri kavrami, ¢evre dostu, ekonomik olarak verimli
toplumsal fayday1 6nceleyen gelistirilmesini ifade eder (Mallen & Chard, 2012).

Bu c¢alismanin amaci, siirdiiriilebilir spor tesislerinin tasarimi, ingas1 ve yoOnetimi siirecinde
izlenmesi gereken stratejileri analiz ederek onerilerde bulunmaktir. Ozellikle enerji verimliligi, su
tilketiminin azaltilmasi, malzeme se¢imi ve atik yonetimi gibi alanlarda gelistirilen teknolojiler ve
sertifikasyon sistemlerinin spor tesislerinde nasil uygulandigi irdelenecektir.

Bu baglamda ¢aligsma, siirdiiriilebilirlik ilkeleri ile donatilmis spor tesislerinin gevresel, ekonomik
ve toplumsal agidan saglayabilecegi katkilar1 ortaya koyarak, gelecekteki yatirimlara yon vermeyi
amaclamaktadir.

1. SURDURULEBILIRLIK KAVRAMI

Siirdiiriilebilirlik, bugiliniin ihtiyaclarmmi karsilarken gelecek nesillerin yasam olanaklarini
tehlikeye atmadan dogal kaynaklar1 korumay1 ve sosyal, ekonomik dengeyi saglamay1 amaglayan bir
kalkinma anlayisidir(Bruntland,1987). Bu kavram,1987 yilinda Diinya Cevre ve Kalkinma Komisyonu
tarafindan yayimlanan ‘Ortak Gelecegimiz’(Our Common Future) raporuyla resmi olarak tanimlanmig
ve kiiresel kalkinma politikalarinin temel taglardan biri haline gelmistir.

Siirdiiriilebilirlik ii¢ ana bilesen iizerinden degerlendirilir: Cevresel siirdiiriilebilirlik, ekonomik
sirdiriilebilirlik ve sosyal siirdiriilebilirlik. Cevresel siirdiriilebilirlik; ekosistemlerin korunmasi,
biyocesitliligin siirdiiriilebilmesi, yenilenebilir enerji kaynaklarinin kullanimi ve atik ydnetimini igerir.
Ekonomik siirdiiriilebilirlik; kaynaklarin verimli kullanimi, uzun vadeli ekonomik fayda saglanmasi ve
maliyet-etkin ¢6ziimler tiretilmesini kapsar. Sosyal siirdiiriilebilirlik ise toplumsal esitlik, giivenlik ve
katilimer yonetim ilkeleriyle iliskilidir. (Elkington, 1997). Son yillarda 6zellikle sehir planlanmasi,
ulasim, enerji ve yap1 sektorlerinde siirdiiriilebilir uygulamalara yonelik ilgi artmistir. Bu kapsamda yapi
sektorii diinya genelinde sera gazi saliimin %40’1indan sorunlu olmasi nedeniyle, siirdiiriilebilirlik
ilkelerinin uygulanmasi gereken oncelikli sektorlerden biridir (UNEP, 2009). Spor tesisleri gibi bilyiik
Olcekli yapilarda bu kapsamda degerlendirmeli ¢evreye duyarli, enerji, etkin, su tasarruflu sosyal
kalitim1 6nceleyen bicimlerde tasarlanmalidir.

Ayrica, Birlesmis Miletller’in 2015 yilinda acikladigr siirdiiriilebilir kalkinma amaglart
(SKA).tiim iilkeleri ¢evresel, ekonomik ve sosyal agidan kalkinmaya tesvik etmektedir. Bu amagclar
icerisinde 6zellikle “siirdiiriilebilir sehirler ve topluluklar” (amag 11), “iklim eylem,”(amag, 13) “temiz
su ve sanitasyon” (amag 6) spor tesisleri baglaminda dogrudan iligkilidir(UN, 2015).

Dolayisiyla, siirdiiriilebilirlik kavrami yalnizca ¢evreci bir yaklagimi degil, ayn1 zamanda daha
saglikli, erisilebilir ve uzun omiirlii yasam alanlar1 olusturma idealini de i¢inde barindirmaktadir. Bu
kavram, spor tesislerinin insasinda, igletilmesinde ve yenilenmesinde temel bir ¢ergeve olarak ele
almmalidir.

2. SPOR TESISLERINDE SURDURULEBILIRLIK iHTiYACI

Spor tesisleri, yap1 sektdriinde ¢evresel etkileri en fazla olan yapilardan biridir. Bu tesisler, yiiksek
enerji tiiketimi, yogun su kullanimy, atik liretimi ve genis arazi kaplamalariyla dogal kaynaklar iizerinde
ciddi baskilar olusturmaktadir. Stadyumlar, kapali spor salonlari, ylizme havuzlan ve ¢ok amacl spor
kompleksleri gibi yapilar, yanlizca insa asamasinda degil , ayn1 zamanda isletme ve yapim siireglerinde
de yogun kaynak tiiketir (Collins et al., 2007).
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Ozellikle uluslararasi turnuvalar veya biiyiik lig maglarina ev sahipligi yapan tesislerde,
aydinlatma, iklimlendirme ve seyirci hareketliligi nedeniyle karbon ayak izi ciddi boyutlara
ulagsmaktadir. Bu baglamda spor tesislerinin siirdiiriilebilirlik ilkeleri dogrultusunda planlanmasi ve
isletilmesi ¢evresel etkilerin azaltilmasini saglar. Ayni zamanda siirdiiriilebilir tasarim, tesislerin uzun
vadede daha ekonomik isletilmesine olanak tanir (Mallen&Chard, 2012).

Sporun kitleleri etkileme giicli diisiiniildiigiinde, siirdiiriilebilir spor tesisleri yalnizca kaynak
kullanma agisindan degil, kamuoyunda farkindalik olusturma agisindan da 6nemlidir. Siirdiiriilebilirlik
ilkeleri ile tasarlanmig bir spor tesisi, binlerce kisiye ¢evre dostu yasam bigimleri hakkinda mesaj
verebilir. Ayrica, yesil alanlarla biitiinlesmis, bisiklet yollarina entegre edilmis ve kamu ulasimi ile
erigilebilir hale getirilmis tesisler, kentsel siirdiiriilebilirlik hedeflerine de katki sunar (UNEP, 2009).

Siirdiiriilebilirlik ihtiyac1 ayn1 zamanda uluslararas1 normlarla da pekistirilmektedir. FIFA,
10C, UEFA gibi organizasyonlar, yeni spor tesislerinde ¢evreye duyarli tasarim kriterlerine uyulmasini
sart kosmakta; enerji verimliligi, geri donilisim ve karbon salinimi konularinda 6lgiilebilir hedefler
belirlemektedir. Bu dogrultuda, tesislerin sertifikali yapilar haline getirilmesi (LEED; BREEAM vb.)
desteklenmektedir (USGBC, 2020).

Tiirkiye iizerinde bir¢ok biiyiiksehirde spor tesisleri hizla modernize edilmekte ya da yeniden
insa edilmektedir. Bu yatirimlarin siirdiiriilebilirlik perspektifi ile ele alinmasi; hem c¢evresel agidan
sorumlu, hem de ekonomik a¢idan siirdiiriilebilir yapilar olusturulmasimi miimkiin kilar. Boylelikle
sporun dogayla uyumlu bir bigimde icra edilmesi saglanabilir.

3. SURDURULEBILIR SPOR TESIiSLERININ TASARIM iLKELERIi

Stirdiiriilebilir spor tesislerinin tasarimi, enerji, su, malzeme ve alan kullanimini en verimli
sekilde gerceklestirecek sekilde planlanmalidir. Bu kapsamda, gevresel etkilerin azaltilmasi, kullanici
konforunun artirilmasi ve uzun dmiirlii yapilarin olusturulmasi temel hedeflerdir (Kbert, 2016).

3.1. Enerji Verimliligi

Spor tesislerinde enerji verimliligi; dogal aydinlatma ve aydinlatma ve havalandirma
sistemlerinin entegrasyonu, yiiksek yaliim degerlerine sahip malzemelerin kullanimi ve yenilenebilir
enerji sistemlerinin (Ornegin giines panelleri, riizgar tribiinleri) uygulanmastyla saglanabilir. Akilli bina
teknolojileriyle 1sitma, sogutma ve aydinlatma sistemleri optimize edilerek, enerji tiiketimi 6nemli
Olciide azaltilabilir (USGBC, 2020).

3.2. Su Yonetimi

Yagmur suyu toplama sistemleri, diisiik debili armatiirler ve gri su geri doniisiim teknolojileri ile
su tiiketimi minimize edilmelidir. Ayrica peyzaj tasariminda su tiikketimini azaltan yerel bitki tiirlerinin
tercih edilesi onerilir (EPA, 2012).

3.3. Malzeme Secimi

Geri dondstiiriilmiis, yerel ve diisiik karbon ayak izine sahip yap1 malzemelerinin tercih edilmesi,
cevresel etkilerin azaltilmasina katki saglar. Ayrica kullanilan malzemelerin toksik olmamasi ve
kullanict sagligina zarar vermemesi dnemlidir (Kibert, 2016).
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3.4. Ulasim ve Erisilebilirlik

Spor tesislerinin toplu tasima aglarina yakin, bisiklet yollar1 ve yaya erigsimine uygun sekilde
konumlandirilmasi, karbon salinimi azaltir. Ayrica tesisin engelli bireyler icin tam erisilebilir olmasi,
sosyal siirdiiriilebilirlik agisindan énemlidir (UN HABITAT, 2016).

3.5. Atik Yonetimi

Tesisin ingaat ve isletme siirecinde olusan atiklarin ayrigtirilmasi, geri doniistiiriilmesi ve kompost
sistemleri ile yonetilmesi siirdiiriilebilirligin bir diger boyutudur. Ayrica izleyicilere yonelik geri
doniisim kutulan, farkindalik panolar ve dijital yonlendirme sistemleri ile atik bilinci artirilabilir
(WRAP, 2014).

3.6. Sertifikasyon Sistemleri

LEED ( Leadership in Energy and Environmental Design), BREEAM ( Building Research
Establishment Enviromental Assessment Method) ve DGNB gibi yesil bina sertifikasyon sistemleri,
siirdiiriilebilir tasarim i¢in somut hedefler belirler. Bu sistemler iizerinden derecelendirme almis spor
tesisleri, ¢evresel performanslarim belgelendirmis olur (BRE, 2018). Tiim bu ilkeler dogrultusunda
tasarlanan siirdiiriilebilir spor tesisleri, yalnizca dogaya degil, toplum sagligina ve ekonomik kalkinmaya
da katk1 saglar.

4. SURDURULEBILIR SPOR TESISLERINDE KULLANILAN TEKNOLOJILER

Siirdiiriilebilir spor tesislerinin basarisi, biiyiik Ol¢iide entegre edilen ¢evreci ve yenilikgi
teknolojilere baghidir. Bu teknolojiler sayesinde enerji tiiketimi azaltilirken kaynak kullanim1 optimize
edilir ve gevre lizerinde olumsuz etkiler minimize edilir (Berardi, 2013).

4.1.Yenilenebilir Enerji Sistemleri

Giines enerjisi panelleri (Fotovoltaik Sistemler), riizgar tribiinleri ve jeotermal enerji sistemleri,
tesislerin enerji ihtiyacini karsilamak igin siklikla kullanilan baslica yenilenebilir enerji ¢ézlimleridir.
Ornegin, Amsterdam’daki Johan Cruyff Arena, gatisindaki giines panelleri ve enerji depolama sistemleri
ile enerji ihtiyacinin biiyiik boliimiinii kendi tiretmektedir (UEFA, 2020).

4.2. Akilh Bina Sistemleri

Enerji yonetim sistemleri ( BEMS), otomatik aydinlatma ve iklimlendirme sistemleri, hareket
sensorleri ve uzaktan erisim yazilimlar1 sayesinde tesislerin enerji tiilketimi optimize edilebilir. Bu
sistemler, kullanic1 davraniglarini analiz ederek enerji tasarrufu saglar(DOE, 2016).

4.3. Su Geri Kazanim ve Gri Su Sistemleri

Spor tesislerinde duslar, tuvaletler ve sulama sistemleri i¢in gri suyun geri doniistiiriilmesi yaygin
bir uygulamadir. Ayrica yagmur suyu toplama ve depolama sistemleri, hem i¢gme suyu talebini azaltir
hem de sel riskini diisiiriir (EPA, 2012).

4.4. Geri Doniisiim Teknolojileri

Tesis Insasinda kullanilan malzemelerin geri déniistiiriilebilirligi ve isletme sirasinda olusan
atiklarm ayristirilmasi, geri doniisiim kutulart ve kompost sistemleriyle saglanir. Bazi ileri diizey
tesislerde, sensorlerle ¢aligan atik ayristirma sistemleri kullanilmaktadir (WRAP, 2014).
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4.5. Aydinlatma Sistemleri

LED aydinlatma teknolojileri, yiiksek enerji verimliligi sagladigi i¢in spor tesislerinde standart
hale gelmistir. Akilli kontrol sistemleriyle birlestirildiginde, aydinlatma yalnizca ihtiyag duyulan
alanlarda ve zamanlarda etkinlestirilir (IEA, 2019).

4.6. Dijital izleme ve Raporlama

Karbon ayak izi, enerji ve su tiiketimi gibi siirdiiriilebilirlik verilerinin anlik izlenebilmesi i¢in
dijital kontrol panelleri ve siirdiiriilebilirlik yazilimlar1 kullanilir. Bu sistemler raporlama siire¢lerini
kolaylastirir ve uluslararasi standartlara uyumu artirir (GRESB, 2021).

Siirdiiriilebilir Spor tesisleri yalnizca tasarim ilkeleri ile degil, ayn1 zamanda teknolojik altyap1 ile
de gevresel performanslarint maksimize etmektedir. Teknoloji, siirdiiriilebilirligin uygulanabilirligini ve
izlenebilirligini artirarak spor alanlarini gelecege daha dayanikli kilar.

SONUC VE DEGERLENDIRME

Bu c¢alismada, siirdiiriilebilir spor tesislerinin temel kavramlari, tasarim ilkeleri, kullanilan
teknolojiler, Tiirkiye’deki durum ve gelecek perspektifleri kapsamli bicimde ele alinmistir. Spor
tesislerinin cevresel etkilerini azaltmak, toplumsal fayda saglamak ve ekonomik agidan verimli
olmalarini saglamak, ancak siirdiiriilebilirlik ilkeleri dogrultusunda miimkiindiir (Brundtland Raporu,
1987).

Yapilan analizler gostermektedir ki, siirdiiriilebilir spor tesisleri yalnizca enerji ve su tasarrufu
saglayan yapilar degil; ayn1 zamanda kent yasamina entegre edilmis, sosyal biitiinlesmeyi tesvik eden
ve kullanict odakli mekanlardir. Bu dogrultuda, tesislerin planlama asamasindan itibaren gevresel,
ekonomik ve sosyal boyutlar1 gézeten bir anlayis benimsenmelidir(UNEP, 2015).

Tiirkiye’de siirdiiriilebilir spor tesislerine iliskin yasal altyapr ve farkindalik diizeyi giderek
gelismektedir. Ancak bu siirecin hizlandirilmasi i¢in seffaf, veri temelli ve uluslararasi standartlara
uygun politika ve uygulamalara ihtiya¢ duyulmaktadir. Kamu-Ozel isbirlikleri, uluslararasi fonlar ve
akademik katkilar bu doniisiimde 6nemli rol oynayacaktir (T.C. Genglik Ve Spor Bakanligi, 2023).

Sonug olarak; siirdiiriilebilirlik, spor tesislerinin gelecegi igin bir segenek degil, zorunluluk haline
gelmigtir. Bu ¢calismada sunulan verilen, yaklagimlar ve 6neriler dogrultusunda hem karar vericiler hem
de uygulayicilar i¢in yol gosterici bir kaynak olusturulmasi amacglanmistir. Gelecek kusaklara daha
yasanabilir kentler birakmak igin siirdiiriilebilir spor tesisleri stratejik bir rol iistlenmeye devam
edecektir.
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Ozet

Bu calisma, antrendr-sporcu iliskilerinde vefa kavramini psikolojik, etik ve yapisal boyutlariyla ele almaktadir. Antrendr-
sporcu iligkisi yalnizca teknik destekten ibaret olmayip giiven, duygusal bag ve bagllik iizerine insa edilmektedir. Literatiirde
bu iliskinin, sporcunun motivasyonu, psikolojik dayanikliligi, kimlik gelisimi ve uzun vadeli basarisi iizerinde belirleyici rol
oynadig1 vurgulanmaktadir (Jowett & Ntoumanis, 2004; Gould et al., 2007). Vefa, antrenériin emeginin sadece teknik katki
degil ayn1 zamanda manevi ve duygusal destek olarak da goriilmesini gerektirir. Ancak basar1 sonrasinda ortaya ¢ikan maddi
odiil paylasima, bu iligkinin sinirlarini yeniden giindeme getirmekte ve ¢cogu zaman etik tartigmalara yol agmaktadir. Tiirkiye’de
yasal cerceveler (Resmi Gazete, 2010) antrendrlere belirli oranlarda 6diil hakk: tanisa da uygulamada yaganan belirsizlikler
“vefa” kavramimin farkli yorumlanmasina neden olmaktadir. Bu baglamda, iliskilerde seffaflik, 6diil paylasimi konusunun
onceden sozlesmelerle diizenlenmesi ve antrendrlerin roliiniin goriiniir kilinmasi dnerilmektedir. Boylelikle, hem sporcularin
hem de antrendrlerin motivasyonunun korunmasi ve iliskide giiven ortaminin siirdiiriilebilirligi saglanabilir.

Anahtar Kelimeler: Antrendr-Sporcu Iliskisi, Vefa, Baglilik, Liderlik, Spor Psikolojisi, Etik
Abstract

This study explores the concept of loyalty (vefa) within coach—athlete relationships by addressing its psychological, ethical,
and structural dimensions. The coach—athlete relationship extends beyond technical guidance, resting on foundations of trust,
emotional bonds, and commitment. The literature emphasises that this relationship is decisive in athletes’ motivation,
psychological resilience, identity formation, and long-term success (Jowett & Ntoumanis, 2004; Gould et al., 2007). Loyalty
signifies the recognition of the coach’s contribution as technical expertise and moral and emotional support. However, the
distribution of financial rewards following athletic success often challenges the boundaries of this relationship, leading to
ethical dilemmas and conflicts. Although legal frameworks in Turkey (Official Gazette, 2010) entitle coaches to a share of such
rewards, inconsistencies in practice foster divergent interpretations of loyalty. To ensure relational sustainability, greater
transparency, contractual clarity regarding reward distribution, and increased recognition of coaches’ contributions are
recommended. Such measures may preserve mutual trust, maintain motivation, and strengthen the ethical fabric of the sporting
context..

Keywords: Coach-Athlete Relationship, Loyalty, Commitment, Leadership, Sport Psychology, Ethics
Giris

Antrenor ile sporcu arasindaki iliski, spor alaninda bireysel basarilarin ardinda ¢ogu zaman
goriinmeyen ama belirleyici bir etkiye sahip olan unsurlardan biridir. Bu iliski, yalmzca performans
gelistirmeye dayali teknik bir is birligi olarak degil; giiven, 6zveri ve ortak hedefler etrafinda sekillenen,
zamanla duygusal boyut kazanan bir insani siire¢ olarak degerlendirilmelidir. Ozellikle sporcunun kiiciik
yaglardan itibaren antrendrle kurdugu iligki, yalnizca fiziksel gelisimle sinirli kalmamakta; ayni
zamanda karakter insasini, psikolojik dayaniklilig1 ve toplumsal kimlik algisini da etkilemektedir.

Ancak basariyla birlikte gelen maddi 6diller ve toplumsal goriiniirliik arttikga, bu iligskinin
sinirlart belirsizlesmekte; taraflar arasindaki beklentiler zaman zaman catismaya doniisebilmektedir.
Antrendrler, yillar siiren emeklerinin ve rehberliklerinin basar1 anlarinda yeterince takdir edilmedigini
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diistindiiklerinde, yalnizca maddi degil, aym zamanda duygusal bir kirilma yasayabilmektedirler. Bu
noktada “vefa” kavrami, hem bireysel hem de sistemsel diizeyde yeniden diisiiniilmesi gereken bir etik
kavram olarak karsimiza c¢ikmaktadir. Vefa, olgiilmesi zor ancak yoklugu derin etkiler yaratan bir
baglilik gostergesi olarak, spor diinyasinda sik¢a dile getirilen ama ¢cogu zaman belirsiz kalan bir
degerdir.

Bu caligmada, antrendr-sporcu iliski lerinde vefa duygusu ele alinacaktir. Konu, etik boyutunun
yani sira psikolojik ve yapisal yonleriyle de incelenerek; sporda adalet, sadakat ve emegin goriiniirligii
lizerine ¢ok boyutlu bir degerlendirme yapilmasi amaglanmaktadir.

Spor psikolojisi ve sosyolojisi literatiirii, antrendr-sporcu iligkisini sadece fiziksel performansla
sinirl1 olmayan, ¢ok boyutlu bir yap1 olarak tanimlar. Bu iliskinin kalitesi; sporcunun antrenmanlara
katilimi1, motivasyonu, uzun vadeli hedeflerine ulagsma kapasitesi ve genel olarak sportif basar1 izerinde
dogrudan belirleyici bir rol oynamaktadir (Jowett & Cockerill, 2003). Karsilikli giiven, anlayis ve saygi
temelinde gelisen bu iliski, sadece sahada degil, bireyin yasaminda da derin izler birakabilecek sosyal
bir etkilesim Oriintiisii sunar.

Bu baglamda, antrendr-sporcu iliskisini anlamada kritik kavramlardan biri olan “baglilik”
kavrami yalmizca profesyonel sadakat ya da siireklilik anlamini icermemekte; ayni zamanda duygusal
yakinlik, giiven ve sorumluluk duygusuyla da i¢ ice gecmektedir. Sporcularin antrenérlerine duydugu
baglilik, cogu zaman performans temelli bir etkilesimin Stesinde, duygusal bir baglanma siirecini ifade
eder. Bu bag, sporcunun antrenoriin liderlik bigimi, iletisim tarzi ve sundugu sosyal destekle kurdugu
icsel bir uyumu yansitmaktadir (Jowett & Ntoumanis, 2004). Bu ¢alismada baglilik, daha 6zelde "vefa"
kavrami tizerinden degerlendirilmektedir. Vefa, bir kisiye, kuruma ya da ge¢miste anlamli bag kurulan
herhangi bir degere karsi unutulmayan bir sadakati; zamanla olusan bir goéniil borcunu ifade eder.
Antrendr 6zelinde diistiniildiigiinde, bu kavram, yalnizca teknik katkilarin degil, ayn1 zamanda rehberlik,
destek ve duygusal emegin de bir tiir karsilik beklentisi olmaksizin taninmasidir. Ancak bu beklentinin
g6z ardi edilmesi, iliskide duygusal kopuslara, kirilganliklara ve kimi zaman etik tartismalara zemin
hazirlayabilmektedir.

Vefa (baglilik) kavram, spor bilimleri baglaminda genellikle "aidiyet hissi, sadakat ve karsilikli
giiven" temelinde agiklanmaktadir (Allen & Meyer, 1990). Bu ¢ercevede, Bowlby'nin (1969) gelistirdigi
Baglilik Kurami (Attachment Theory), kisileraras: iligskilerde baglanma stilleri, giiven ve duygusal
destek gibi unsurlart tamimlamig; bu kuram, daha sonra spor psikolojisi alaninda antrendr-sporcu
iligkisine uyarlanmistir (Davis & Jowett, 2014).

Antrenériin Rolii ve Islevleri: Antrenériin Rolii Yalmizca Teknik Destek mi?

Antrenorler, spor ortaminda ¢ok boyutlu roller iistlenen ve sporcularin gelisiminde cesitli
diizeylerde etkili olan profesyonel liderlerdir. C6té ve Gilbert’e (2009) gore antrendr, sporcularin
fiziksel, teknik, taktiksel ve psikolojik gelisimlerini sistematik bigimde planlayan, uygulayan ve
degerlendiren bir uzmandir. Bu rol yalnizca sportif performansin artirilmasiyla sinirlt kalmayip, bireysel
farkliliklar1 gézeten antrenman programlan olusturmak, performans analizleri yapmak ve etkili geri
bildirim saglamak gibi ¢ok yonlii sorumluluklari da igerir (Williams, 1993). Bununla birlikte,
antrendrlerin islevleri yalnizca sahayla sinirh degildir. Jowett’e (2017) gore, antrendrler ayni anda birden
cok rolil (egitici, rehber, lider, danigman) vb. iistlenerek, sporcularin sosyal ve duygusal gelisimlerine
de katki saglarlar. Bu baglamda, sporcularla kurulan giivene dayali iligkiler, 6z-yeterlik inanglarinin
giiclenmesinde (Bandura, 1997) ve etik degerlerin igsellestirilmesinde (Shields & Bredemeier, 2019)
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belirleyici bir rol oynar. Asagida, antrendrlerin bu ¢ok yonlii rollerinin her biri ayrintili sekilde ele
alinmustir.

1. Teknik-Taktik Uzman

Antrendriin en temel rollerinden biri, sporcunun teknik becerilerini gelistirmek ve oyun ya da
miisabaka ici stratejik kararlarini yonlendirmektir. Bu rol, planlama, analiz, uygulama ve geribildirim
stireclerini kapsar. Lyle (2002), antrenorliigiin yalnizca teknik bilgi aktarimi olmadigimi, fakat bu bilgi
aktarimimin profesyonel bir temel oldugunu vurgular. Sporcunun bireysel yeteneklerini maksimum
diizeye c¢ikarmak, sistematik antrenman programlari ve performans geri bildirimleriyle miimkiindiir.

2. Lider ve Karar Verici

Antrendr, yalnizca uygulayici degil; ayn1 zamanda bir liderdir. Takimin ya da bireysel sporcunun
hedefleri dogrultusunda yon belirleme, karar alma ve kriz anlarin1 yonetme gibi gorevleri istlenir.
Chelladurai'nin (2007) Cok Boyutlu Liderlik Modeli, antrendriin liderlik tarzinin, sporcunun
motivasyonu ve bagliligi tizerinde dogrudan etkili oldugunu ortaya koyar. Demokratik, destekleyici ve
gorev odakli liderlik stillerinin sporcu gelisimini olumlu yonde etkiledigi goriilmektedir (Amorose &
Horn, 2000).

3. Psikolojik Destekci

Sporculuk, yalnizca fiziksel dayaniklilik degil; ayn1 zamanda zihinsel direng gerektirir. Bu
nedenle antrendr, spor psikolojisi ilkelerine hakim olmali ve sporculara stresle basa ¢ikma,
motivasyon, 6zgiiven ve hedef belirleme gibi konularda destek sunmalidir. Gould, Collins, Lauer ve
Chung (2007), elit diizeydeki antrenérlerin, sporcularin psikolojik dayanikliliklarini artirmada
belirleyici olduklarini ve bu roliin artik vazgegilmez oldugunu belirtmektedir.

4. Pedagojik Rehber ve Egitici

Ozellikle geng yasta sporla tanisan bireyler igin antrendrler, ayn1 zamanda birer egitici ve rol
modeldir. Cassidy, Jones ve Potrac (2009), antrendrliigiin pedagojik yoniinii vurgulayarak, sporcunun
yalnmizca sportif becerilerini degil; 6grenme aligkanliklarini, etik degerlerini ve sosyal tutumlarini da
sekillendirdigini belirtir. Bu baglamda antrenor, sporcunun birey olarak gelisiminde rehber
konumundadir.

5. Etik Rol Model

Antrendr, yalnizca performans degil, aym1 zamanda deger aktariminda da 6nemli bir figiirdiir.
Adalet, diiriistliik, centilmenlik gibi spor etigiyle ilgili degerler, antrenériin davranislariyla sporcuya
yansir. Jowett (2005), bu iligkide karsilikli saygi ve etik tutumun, bag ve baglilik diizeyini
giiclendirdigini belirtmektedir. Antrendriin tutarlilig1 ve adalet anlayisi, sporcunun hem giivenini hem
vefa duygusunu pekistiren unsurlar arasinda yer alir.

Sporcunun basarisi ¢cofgu zaman sahada sergiledigi performansla degerlendirilse de, o
performansin arkasinda gériinmeyen biiyiik bir destek sistemi vardir. Bu sistemin en temel unsurlarindan
biri ise antrendrdiir. Sadece teknik bilgi aktaran biri degil, ayn1 zamanda bir rehber, bir psikolojik
destek¢i ve zaman zaman bir aile bireyi gibidir. Ozellikle geng yasta spora baglayan bireyler igin
antrendr, kimlik gelisiminde bile 6nemli bir rol oynar (Jowett & Cockerill, 2003).
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Gould, Collins, Lauer ve Chung (2007) elit diizeyde antrendrlerin yalnizca taktik ve strateji
gelistirmekle kalmadiklarini, ayn1 zamanda sporcularin zihinsel dayanikliligini gelistirme ve stresle basa
cikma becerilerini destekleme gibi psikososyal roller iistlendiklerini vurgulamaktadir. Bu da
antrendrliigiin, spor psikolojisi bilgisi ve uygulamasini igeren bir disiplinleraras: yap1 tasidigini ortaya
koymaktadir.

Ayrica, modern antrendrliik anlayisinda etik sorumluluklar da 6n plana ¢ikmaktadir. Antrendr,
sporcunun fiziksel ve ruhsal sagligin1 gozetmekle yiikiimliidiir. Bu noktada, sadece basari odakli bir
yaklagim yerine, sporcunun bireysel gelisimini merkeze alan bir pedagojik yaklagim gereklidir (Cassidy,
Jones, & Potrac, 2009).

Arastirmalar, antrendr-sporcu iligkisini sadece performans odakli bir is iliskisi olarak degil,
duygusal bag ve giiven temelli bir sosyal iliski olarak da tanimlar. Jowett (2005), bu iliskiyi "yakinlik,
baglilik ve karsilikli saygi" ¢cergevesinde degerlendirirken, bu bagin sporcunun performansina dogrudan
etki ettigini vurgular. Yani bir sporcunun bagarrya ulasmasinda sadece bireysel yetenek degil, antrendrle
kurdugu iliski kalitesi de belirleyici bir etkendir.

Ozellikle uzun siireli iliskilerde, antrendriin sporcunun hayatinda oynadigi rol daha da biiyiir.
Antrendr, sporcunun sadece sportif gelisimini degil; karar alma siireclerini, 6zgiivenini, stresle basa
cikma becerilerini de etkiler (Mageau & Vallerand, 2003). Bu durum, basar1 sonrasi ortaya ¢ikan
odiillerde antrendriin “pay” talebini yalnizca maddi bir beklenti degil, ayn1 zamanda iliskisel bir hak
arayis1 haline getirir.

Ancak ne yazik ki birgok durumda antrendriin bu emegi goriinmez kalir. Sporcu kameralara ¢ikar,
sponsorlarla anlasir, primler alir... Ama bu basarinin arka planindaki figiir cogu zaman golgede kalir.
Iste tam da bu noktada, "vefa" kavrani devreye girer.

Antrenor-Sporcu lliskisinde Baghhk (Vefa) Uzerinde Etkili Olan Bashca Faktorler

Antrendr ile sporcu arasinda zamanla olusan bag, sadece sportif hedeflere ulagmak i¢in kurulmus
bir is birligi degil, aksine, glivenin, karsilikli tanimanin ve uzun vadeli etkilesimin i¢ ice gectigi 6zel bir
iligkidir. Vefa ise bu iligkinin en derin katmanlarindan birini olusturur. Ancak vefa, kendiliginden dogan
bir duygu degil; ¢esitli bireysel, iliskisel ve baglamsal unsurlarin etkilesimiyle sekillenen bir baglilik
bi¢imidir. Bu boliimde, antrendr-sporcu iliskisinde vefa duygusunun nasil insa edildigi ve bu bagliligi
etkileyen temel dinamiklerin neler oldugu, psikolojik kuramlar ve alan yazindaki bulgular 1s18inda ele
almacaktir.

1. Duygusal Baglanma ve Kigileraras1 Yakinlik

Antrendr ve sporcu arasindaki duygusal bag, baglilik diizeyini belirleyen en 6nemli faktorlerden
biridir. Bowlby'nin (1969) Baglanma Kurami'na gore, sporcunun antrendriine kars1 gelistirdigi glivenli
baglanma stili, iliskinin siirekliligini ve derinligini artirmaktadir. Arastirmalar, antrendriin sporcuya
gosterdigi sefkat, anlayls ve samimiyetin, sporcunun vefa duygusunu gii¢lendirdigini ortaya
koymaktadir (Davis & Jowett, 2014).

2. Antrendriin Liderlik Davranislari

Antrendriin liderlik tarzi, sporcunun baglilik diizeyini dogrudan etkilemektedir. Chelladurai'nin
(2007) Cok Boyutlu Liderlik Modeli'ne gore, demokratik ve destekleyici liderlik davraniglar sergileyen
antrenorler, sporcularinda daha giiclii bir baglilik ve sadakat duygusu yaratmaktadir. Buna karsilik,
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otoriter ve mesafeli bir liderlik tarzi, sporcunun antrendriine olan baghiligin1 zayiflatabilmektedir
(Amorose & Horn, 2000).

3. Karsilikli Giiven ve Saygi

Baglilik iligkisinin temelini olusturan bir diger faktor, taraflar arasindaki karsilikli giiven ve
saygidir. Sporcunun antrendriiniin bilgisine, diiriistliigline ve niyetine duydugu giiven, baglilik diizeyini
belirleyen kritik bir unsurdur (Rhind & Jowett, 2012). Antrendriin sporcuya adil davranmasi ve onun
gelisimine 6nem vermesi, sporcunun antrendriine karsi vefa duygusunu pekistirmektedir.

4. Ortak Bagar1 Deneyimleri

Antrendr ve sporcunun birlikte elde ettikleri basarilar, baglilik iliskisini gii¢clendiren 6nemli bir
faktordiir. Spor psikolojisi literatiiriinde "paylasilan zaferler" olarak adlandirilan bu deneyimler, taraflar
arasinda duygusal bir ortaklik yaratmaktadir (Jackson et al., 2011). Ozellikle zorlu miisabakalarda elde
edilen bagarilar, sporcunun antrendriine olan minnettarligini ve bagliligini artirmaktadir.

5. Sosyal Destek ve iletisim Kalitesi

Antrendriin sporcuya sagladigi sosyal destek ve iletisim kalitesi, baglilik diizeyini etkileyen bir
diger kritik faktordiir. Mageau ve Vallerand'm (2003) Motivasyonel Modeli'ne gore, antrendriin
sporcuyla kurdugu agik, samimi ve destekleyici agik ve etkili iletisim, karsilikli giiven ve anlayisi tesis
ederek, sporcunun antrendriine olan baghligini giiglendirmektedir. Ozellikle zor dénemlerde antrendriin
gosterdigi psikolojik destek, sporcunun vefa duygusunu derinlestirmektedir.

6. Empati

Antrendriin, sporcunun duygularini ve ihtiyaglarii anlamasi, iliskinin derinlesmesine katki
saglar.

7. Kiiltiirel ve Sosyal Normlar

Baglilik diizeyi, sporcunun iginde yetistigi kiiltiirel ve sosyal normlardan da etkilenmektedir.
Hofstede'nin (1980) Kiiltiirel Boyutlar Teorisi'ne gore, kolektivist kiiltlirlerde (Ttirkiye, Japonya gibi)
antrenor-sporcu iligkisi daha hiyerarsik ve baglilik odakliyken, bireyci kiiltiirlerde (ABD gibi) bu iligki
daha islevsel ve performans odaklidir. Bu nedenle, kiiltiirel baglamin baglilik diizeyi {izerindeki etkisi
g0z ard1 edilmemelidir.

Antrendr-Sporcu iliskisinde Vefa ve Maddi Beklentiler Baglaminda Cikar Catismalar
(GPT)

Sporcu ile antrendr arasindaki iliski cogu zaman yillar siiren bir yol arkadasligina benzer. Birlikte
ter dokiiliir, zorluklara gogiis gerilir ve hedefe ulasmak i¢in ayni yolda yiiriiniir. Ancak ne zaman ki
biiyiik basarilar gelir (olimpiyat madalyalari, diinya ve avrupa sampiyonluklari) gibi iste o zaman bu
iligkinin dogas1 biraz degismeye baslar. Ciinkii basari, beraberinde ciddi maddi ddiiller de getirir. Ancak,
bazi1 sporcular basar1 sonrasinda elde ettikleri ddiilleri bireysel bir hak olarak gorerek, siirecin en 6nemli
paydaslarindan biri olan antrendrlerini disarida birakabilmektedir. Bu durum, ozellikle sporcularin
kariyerlerinde yiikselme dénemlerinde daha sik goriilmektedir (Gould et al., 2002). Antrendrler ise uzun
yillar boyunca gelisimine emek verdikleri sporcularin basarilarinin temelinde kendi rehberliklerinin
yattigin1 6ne siirerek, basar1 ddiiliinden belirli bir oranda pay talep edebilmektedir. Sporcularin bu
beklentiyi karsilamamasi durumunda, antrenérler siklikla "vefasizhk' ile suglamada bulunmakta; bu
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da iligkide duygusal kopmalara, gliven krizlerine ve hatta kamuoyuna yansiyan gerilimlere yol
acmaktadir.

Bu baglamda degerlendirme yapilirken su sorular giindeme gelmektedir:

R/

o Vefa duygusu, maddi beklentilerle 6l¢iiliir mii?

®

< Antrendriin emegi bir hizmet sozlesmesi kapsaminda m1 yoksa manevi bir katki olarak
mi degerlendirilmelidir?

R/

“» Sporcu ile antrendr arasinda yapilacak o6diil paylasimi igin etik ya da yasal bir
diizenleme gerekir mi?

Bu noktada, Genglik ve Spor Bakanligi’nin yiiriirliikkte olan “Spor Hizmet ve Faaliyetlerinde
Ustiin Basar1 Gosterenlerin Odiillendirilmesi Hakkinda Yonetmelik” 6diil paylasimiyla ilgili yasal bir
cergeve sunmaktadir. Yonetmeligin 15. maddesine gore: “Ferdi miisabakalarda bir sporcunun almig
oldugu &diiliin en fazla %20’si, takim sporlarinda ise bir sporcunun Odiiliiniin en fazla %401,
miisabakada gorevli teknik direktor ve antrenorlere 6diil olarak verilebilir. Ayrica, sporcularin tescilli
oldugu kuliipte gorev yapan teknik direktdr ve antrenorlere de, sporcuya verilen 6diiliin %5’ine kadar
odiil verilebilir” (Resmi Gazete, 2010).

Bu hiikiim, antrenér emeginin yalnizca manevi degil, resmi ve maddi bir deger de tasidigim
gostermektedir. Ancak yonetmelik kapsamindaki bu 6diil dagilimi her zaman uygulamada net ve adil
bicimde gergeklesmemekte; bu da, sporcularla antrenorler arasinda gizli ¢atigma alanlarina ve “vefa”
kavraminin farkl sekillerde yorumlanmasina yol agmaktadir.

Antrendrler, yillarmi verdikleri, cogu zaman kisisel fedakarliklarla destek olduklari bir siirecin
sonunda diglanmis hissedebilmektedirler. Bu durum kisisel bir kirginliktan 6te spor diinyasinda giderek
bliyliyen bir etik mesele haline gelmektedir. Bu baglamda su sorular giderek daha fazla giindeme
gelmektedir: Bir basar1 kimin basarisidir? Emek paylagilmali midir? Vefa sadece igsel bir duygu mudur,
yoksa somut bir karsilig1 da olmali midir?

Ozetle, basar1 sonrasi ortaya c¢ikan maddi odiillerin paylasimi iizerinden gelisen beklentiler,
antrendr-sorcu iliskisini yalnizca profesyonel bir iligski olmaktan ¢ikarip, ayn1 zamanda psikolojik ve
ahlaki bir pazarlik alanina doniistiirebilmektedir. Bu durum, vefa kavraminin igerigini yeniden
diisiinmeyi ve iliskilerin daha seffaf, sézlesmeye dayali hale getirilmesini gerektirmektedir.

Sonuc ve Oneriler

Antrendr-sporcu iligkisi, hem duygusal hem de yapisal boyutlar igeren ¢ok katmanli bir etkilesim
alanidir. Bu iligki, sadece antrenman siireclerinde degil, sporcunun gelisiminde, motivasyonunda ve
uzun vadeli basarisinda da énemli bir rol oynamaktadir. Ancak basar1 sonrasinda ortaya ¢ikan maddi
odillerin paylagimi gibi durumlar, bu iliskinin sinirlarin1 ve dogasini yeniden tartismaya agmaktadir.
Vefa kavrami, 6znel bir deger yargisi icerdigi i¢in hem sporcular hem de antrenérler agisindan farkl
sekillerde yorumlanabilmektedir. Baz1 durumlarda bu kavram, karsilikli saygi ve duygusal baglilikla
sinirl1 tutulurken; bazi durumlarda ise maddi karsilik bekleyen bir davranis bigimine doniisebilmektedir.
Bu nedenle, antrendriin emeginin karsiliginin ne sekilde ve hangi Olgiitlere gore degerlendirilecegi
konusu, yalnizca etik ya da duygusal bir mesele degil, ayn1 zamanda yapisal diizenlemelere ihtiyag
duyan bir alan olarak 6ne ¢ikmaktadir. Iliskilerde belirsizliklerin &niine gecilmesi icin, beklentilerin

Vol. 1, April 2025, 18-25 23 ISSN-3108-4435 http:/ijsher.com/ ©USHER



IJ S I I I :R International Journal of Sport, Health, Exercise and Recreation Research, 1(1), April 2025.

Ulustararas: Spor, Sughk, Egzers ve Relereasyon Araytrmalan Dergist
International Joumal of Sport, Heal, Exercise and Recreation R

taraflar arasinda 6nceden tanimlanmasi ve gerekirse yazili anlagmalarla desteklenmesi, olasi ¢atigmalari
en aza indirebilir.

Tiirkiye’de bircok antrendr, yaptiklari katkinin maddi olarak karsilik gormemesi bir yana, manevi
anlamda da takdir edilmediklerinden sikayetcidir. Bu durum, 6zellikle devlet destekli 6diil sistemlerinde
daha belirgin hale gelir. Genglik ve Spor Bakanligi’nin verdigi primlerin sadece sporcuya gitmesi, cogu
zaman antrendrleri digarda birakmaktadir. Bazi federasyonlar, bu boslugu kendi icinde ¢ézmeye ¢aligsa
da, sistematik bir diizenleme olmamasi, glivensizlik ortam1 yaratmaktadir.

Antrendr-sporcu iliskisinde vefa ve baglilik, karsilikli beklentilerle sekillenir. Odiil paylasimi
konusundaki anlagsmazliklar, bu iliskiyi zedeleyebilir. Bu nedenle:

<> Antrendrler ve sporcular arasinda agik iletisim saglanmali,
° Odiil paylasimi gibi konular s6zlesmelerde dnceden belirlenmeli,
- Sporcularin bagarisinda antrendrlerin rolii daha iyi anlatilmalidir.

Bu tiir catismalarin dnlenmesi, hem sporcularin kariyerlerinin siirdiiriilebilirligi hem de
antrendrlerin motivasyonu agisindan dnemlidir.
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Ozet

Bu caligma, sporcu gelisiminde beslenme egitiminin ve erken yasta kazanilan beslenme aligkanliklarinin roliinii incelemektedir.
Sporcu beslenmesi yalnizca kisa vadeli performans artisii degil, uzun vadeli saglik ve siirdiiriilebilir basariy1 da dogrudan
etkilemektedir. Cocukluk ve ergenlik doneminde edinilen dogru beslenme davraniglar; biiyime, bagisiklik sistemi, kemik ve
kas gelisimi ile zihinsel odaklanma iizerinde kritik bir etkiye sahiptir. Literatiir bulgulari, saglikli beslenme aliskanliklarinin
obezite, diyabet ve kardiyovaskiiler hastalik riskini azalttigini; yanlis beslenme aligkanliklarinin ise fiziksel ve psikolojik
sorunlara yol agabilecegini gostermektedir. Calismada ayrica sporcu beslenmesinin temel ilkeleri, yas ve spor tiirline gore
farklilik gdsteren ihtiyaglar, yanlis beslenme aligkanliklarinin riskleri ve mevcut egitim modelleri ele alinmustir. Sonug olarak,
erken yasta verilen sistematik beslenme egitiminin, gen¢ sporcularin hem saglikli gelisimleri hem de sporda uzun vadeli
bagsarilari i¢in vazgecilmez bir unsur oldugu vurgulanmaktadir.

Anahtar Kelimeler: Sporcu Beslenmesi, Beslenme Egitimi, Erken Yasta Aliskanliklar, Sporcu Gelisimi, Cocuk ve Geng
Sporcular, Saglik, Performans

Abstract

This study examines the role of nutrition education and early dietary habits in athletic development. Sports nutrition influences
short-term performance enhancement, long-term health, and sustainable success. Proper dietary practices acquired during
childhood and adolescence critically impact growth, immune function, bone and muscle development, and cognitive focus.
Evidence from the literature indicates that healthy nutritional behaviours reduce the risk of obesity, diabetes, and cardiovascular
diseases, whereas poor dietary habits may lead to both physical and psychological problems. The study further addresses the
fundamental principles of sports nutrition, age- and sport-specific nutritional requirements, the risks associated with inadequate
eating behaviours, and current educational models. In conclusion, it emphasises that systematic nutrition education introduced
at an early age constitutes an indispensable factor for ensuring the healthy development of young athletes and their long-term
success in sports.

Keywords: Sports Nutrition, Nutrition Education, Early Life Habits, Athletic Development, Child and Adolescent Athletes,
Health, Performance

Giris

Sporcu gelisimi, sadece antrenman programlar veya fizyolojik 6zelliklerle sinirli olmayan, ¢ok
boyutlu bir siirectir. Bu siirecte beslenme, performansin siirdiiriilebilirligi kadar, ¢ocuk ve geng
sporcularm fiziksel ve zihinsel sagliginin korunmasi acgisindan da kritik bir rol iistlenir. Bu durum
saglikli beslenmenin dnemi ortaya ¢ikmaktadir. Saglikli bir yasami Onceliklerinden olan saglikli
beslenme, viicudun ihtiyaci olan besin kaynaklarin yeterli miktarda ve uygun zamanlarda alinmasi
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anlamina gelir (Gonen & Ceyhan, 2022). Ancak saglikli beslenme davraniglari, yalnizca dogru bilgiye
sahip olmakla degil; bu bilginin erken yasta aligkanlik haline getirilmesiyle miimkiindiir.

Bu ¢aligma, sporcu gelisiminde beslenme egitiminin 6nemini ve erken yasta kazanilan beslenme
aliskanliklarinin uzun vadeli etkilerini ele almak amacryla hazirlanmistir. Literatiirde bu konuda pek ¢cok
bireysel aragtirma bulunmakla birlikte, genc sporculara yonelik biitiinciil, tematik ve uygulanabilir bilgi
sunan Tiirkge kaynaklar smirlidir. Ozellikle egitim modelleri, aliskanhik edinme siireci ve yanlis
beslenme davranislarinin psikolojik etkileri gibi boyutlar1 bir araya getiren, multidisipliner icerikte
caligmalara duyulan ihtiya¢ devam etmektedir.

Bu baglamda, mevcut makale; giincel literatiirden elde edilen bilgilerin tematik basliklar altinda
bir araya getirildigi, uygulama odakli ¢ikarimlarin yapildigi ve onerilerle tamamlanan bir narratif
derleme niteligindedir. Sistematik derlemelerden farkli olarak bu calismada, veri tabanl bir protokol
yerine, igerik dogrulugu akademik kaynaklarla desteklenmis betimleyici ve agiklayici bir yaklasim
benimsenmistir. Amag, sadece bilgi sunmak degil; ayn1 zamanda farkindalik yaratmak, uygulayicilara
yol gostermek ve bu alandaki egitim politikalarina katki saglamaktir.

Sporcu Gelisiminde Beslenmenin Onemi

Sporcu gelisimi, yalmizca antrenman programlar1 ya da genetik potansiyelle siirli degildir;
fiziksel, zihinsel ve biyolojik siirecleri etkileyen bircok faktorle sekillenir. Bu faktorler arasinda
beslenme, hem kisa vadeli performans hem de uzun vadeli saglik agisindan kritik bir rol iistlenmektedir.
Ozellikle biiyiime ¢agindaki cocuk ve geng sporcular igin yeterli ve dengeli beslenme, sadece sportif
basariy1 degil, ayn1 zamanda saglikli biiyiimeyi, bagisiklik sistemini, kas-iskelet sisteminin gelisimini
ve psikolojik dayanikliligi dogrudan etkileyen bir degiskendir (Thomas, Erdman, & Burke, 2016).

Yetersiz ya da dengesiz beslenme, biiyiime geriligi, enerji yetersizligi, kemik yogunlugunda
azalma ve performansta diisiis gibi sorunlara yol agabilir (Mountjoy et al., 2018). Sporcu beslenmesinin
bilimsel temelleri, 20. yiizyilin baslarinda yapilan arastirmalarla atilmis, Ozellikle Bergstrom ve
Hultman’in (1967) glikojen depolari iizerine gerceklestirdigi dncii calismalar, karbonhidrat tiiketiminin
dayaniklilik sporlarindaki roliinii ortaya koymustur. Gliniimiizde ise sporcu beslenmesi; makro ve mikro
besin dgelerinin diizenlenmesi, antrenman dncesi ve sonrasi beslenme stratejileri, sivi dengesi ve takviye
kullanimi gibi ¢ok boyutlu bir ¢gergevede ele alinmaktadir (Jeukendrup & Gleeson, 2019).

Erken Yasta Dogru Beslenme Aliskanhiklar1 Kazandirmanin Uzun Vadeli Etkileri

Cocukluk ve ergenlik donemi, bireyin davranigsal aligkanliklarinin sekillendigi kritik bir evredir.
Bu donemde edinilen dogru beslenme aligskanliklari, sadece sportif yasam1 degil, ayn1 zamanda yasam
boyu saglig etkileyen temel belirleyicilerden biridir. Ornegin, sekerli ve islenmis gidalardan uzak
durma, sebze-meyve tiiketiminin artirilmasi ve yeterli su alimi gibi aligkanliklar, obezite, tip 2 diyabet
ve kardiyovaskiiler hastaliklarin énlenmesinde 6nemli rol oynamaktadir (Ekelund et al., 2012; World
Health Organization [WHO], 2021).

Spor yapan ¢ocuklarda bu aligkanliklarin erken yasta kazandirilmasi, performansin yani sira
kemik sagligi, kas gelisimi, bagisiklik sistemi ve zihinsel odaklanma iizerinde de olumlu etkilere sahiptir
(Lloyd et al., 2014). Ornegin, yeterli protein alim1 kas protein sentezini desteklerken (Phillips, 2014), D
vitamini ve kalsiyumun yeterli diizeyde alinmasi, kemik mineral yogunlugunu artirarak stres kiriklar
riskini azaltir (Weaver et al., 2016). Bu baglamda, ¢ocuklarin beslenme egitiminde sadece antrenorlerin
degil; ebeveynlerin, 6gretmenlerin ve saglik profesyonellerinin is birligi iginde ¢aligmasi biiyiik onem
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tasimaktadir. Kon uyla ilgili Literatiir incelendiginde, geng sporculara yonelik uygulamali beslenme
egitimi modellerinin siirli sayida oldugu, mevcut ¢aligmalarin ¢ogunlukla yetiskin atletler ya da elit
sporcular {iizerinde yogunlastigi goézlemlenmektedir. Ayrica, erken yasta edinilen beslenme
aliskanliklarinin spora 6zgli performans parametreleri iizerindeki etkilerini inceleyen biitlinciil ve
disiplinler aras1 yaklasimlarin yetersiz kaldig1 da dikkat ¢ekmektedir (Desbrow et al., 2014; Trakman et
al., 2016). Bu baglamda, ¢ocukluk ve ergenlik donemindeki sporculara ozgii, siirdiiriilebilir ve
uygulanabilir beslenme egitimi yaklagimlarinin gelistirilmesi hem akademik hem de uygulayici diizeyde
onemli bir ihtiyag¢ olarak 6ne ¢ikmaktadir. Bu bakimdan bu derleme calismasinin temel amaci; sporcu
gelisiminde beslenme egitiminin roliinii ortaya koymak, c¢ocuklukta kazanmilan beslenme
aligkanliklarinin  uzun vadeli etkilerini literatiir 1s1¢inda degerlendirmek ve bu dogrultuda
gelistirilebilecek egitim stratejilerine yonelik dneriler sunmaktir.

Sporcu Beslenmesinin Temel flkeleri

Sporcu beslenmesi, yalnizca enerji ihtiyacinin karsilanmasi degil; ayni zamanda iyilesme
siireglerinin desteklenmesi, bagisiklik sisteminin korunmasi ve performansin siirdiiriilebilir kilinmasi
icin hayati 5neme sahiptir. Ozellikle biiyiime ¢agindaki ¢ocuk ve geng sporcular i¢in bu siirec, sadece
fiziksel performansa degil, ayn1 zamanda uzun vadeli saglik ve yasam kalitesine de dogrudan etki
etmektedir (Thomas, Erdman, & Burke, 2016).

Makro Besin Ogeleri: Karbonhidrat, Protein, Yag

Sporcu beslenmesinin temeli, {i¢ ana makro besin 6gesi olan karbonhidrat, protein ve yaglarin
dengeli ve amaca uygun sekilde alinmasina dayanr.

Karbonbhidratlar, sporcular icin baglica enerji kaynagidir. Karbonhidratlar, 6zellikle glikojen
formunda, yiiksek yogunluklu egzersiz sirasinda ana enerji substrati olarak islev goriir. Yiiksek
yogunluklu egzersizlerde glikojen depolarinin yeterliligi, antrenman siiresi ve kalitesini dogrudan
etkiler. Egzersiz Oncesi yeterli karbonhidrat tiikketimi, yorgunlugu geciktirir ve performansin
korunmasina yardimci olur (Burke, Hawley, Wong, & Jeukendrup, 2011).

Protein, kas onarimi ve yeniden yapilanma agisindan kritik 6neme sahiptir. Egzersiz sonrasi
donemde yaklagik 20-30 gram yiiksek kaliteli protein aliminin, kas protein sentezini maksimize ettigi
gosterilmistir (Morton et al., 2018).

Yaglar hormon iiretimi, hiicre yapis1 ve uzun siireli enerji ihtiyaci agisindan énemlidir. Ozellikle
omega-3 yag asitleri, inflamasyonun azaltilmasinda ve bagisiklik sisteminin desteklenmesinde rol oynar
(Simopoulos, 2016).

Mikro Besin Ogeleri: Vitaminler ve Mineraller

Vitamin ve mineraller, enerji liretimi, bagisiklik sistemi fonksiyonlar1 ve kemik saglig1 gibi bir¢ok
fizyolojik siirecin stirdiiriilebilirligi i¢in gereklidir.

Demir, 6zellikle geng kadin sporcularda eksikligi sik goriilen ve performansi sinirlayan bir
mineraldir. Diisiik demir diizeyleri, yorgunluk, dikkat dagimiklig1 ve egzersiz toleransinda azalmaya yol
acabilir (Peeling et al., 2014). Kalsiyum ve D vitamini, kemik sagliginin korunmasinda basat rol oynar
ve Ozellikle biiyiime ¢cagindaki sporcularda yeterli diizeyde alinmalari, osteopeni ve stres kiriklar1 riskini
azaltir. Ayrica demir eksikligi, kadin sporcularda yaygin olarak goriilmektedir. Capra ve ark. (2024),
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mikro besin dgelerinin geng sporcularda performans, bagisiklik ve kemik gelisimi tizerindeki belirleyici
etkisini vurgulamaktadir.

Stvi Alimi ve Hidrasyonun Onemi

Yetersiz sivi alimi, performans tizerinde sessiz ancak ciddi bir tehdit olusturur. Viicut agirliginin
sadece %2’sine denk gelen s1vi kaybi bile aerobik kapasiteyi ve biligsel islevleri olumsuz etkileyebilir
(Sawka et al.,2007). Antrenman Oncesi yeterli hidrasyon saglanmali, egzersiz sirasinda ise kaybedilen
sivinin ter yoluyla geri kazandirilmas: hedeflenmelidir. Ozellikle sicak ve nemli ortamlarda, elektrolit
destegi de gereklidir. Sadece su degil, sodyum iceren igeceklerin tercih edilmesi dehidrasyonun
onlenmesinde etkilidir (Casa et al., 2000).

Egzersiz Oncesi ve Sonras1 Beslenme

Egzersiz dncesi ve sonrast donemde alinan besinler, hem antrenmanin verimliligini artirir hem de
toparlanma stiresini kisaltir.

Egzersizden 2-3 saat 6nce kompleks karbonhidrat igeren bir 6&iin, yeterli enerji saglar. Antrenman
sonrasinda ise 30-60 dakika i¢inde karbonhidrat ve protein iceren bir 6giin tilketmek, glikojen
depolarmin yeniden dolmasini ve kas onarimini destekler (Ivy, 2004). Bu donem, "anabolik pencere"
olarak da bilinir ve besin alimi agisindan kritik bir firsattir.

Enerji Dengesi ve Performansa Etkisi

Enerji dengesi, alinan ve harcanan enerjinin birbirini dengelemesidir. Enerji eksikligi (low energy
availability), 6zellikle geng sporcularda biiylime geriligi, adet diizensizlikleri, bagisiklik sisteminde
zayiflama ve sakatlanma riskinde artis gibi olumsuz sonuglara yol acabilir (Mountjoy et al., 2018).
Dengeli enerji alimi, yalnizca giinliik yasamin siirdiiriilebilirligi i¢in degil, ayn1 zamanda uzun vadeli
sporcu gelisimi i¢in de kritik bir gerekliliktir.

Cocuk ve Geng Sporcularda Beslenme Thtiyaclari

Cocukluk ve ergenlik donemleri, hem biyolojik hem de psikososyal olarak bireyin en hizl gelisim
gosterdigi evrelerdir. Bu dénemlerde sporla ilgilenen bireylerin besin gereksinimleri, yalnizca biiylime
ve gelismeyi desteklemekle kalmaz, ayn1 zamanda antrenmanlara yanit verme kapasitesini, toparlanma
siirecini ve genel sagligi da dogrudan etkiler (Desbrow et al., 2014). Bununla birlikte spor yapan gocuk
ve genglerin enerji ihtiyaci yasa, cinsiyete ve fiziksel aktivite diizeyine gore farklilik gostermektedir.
Asagida, yas gruplarina gore ortalama giinliik enerji gereksinimleri verilmistir.

Tablo 1. Cocuk ve Geng Sporcular I¢in Yasa ve Aktivite Diizeyine Gére Besin Onerileri

Yas Grubu Aktivite Enerji (kcal/giin) Protein Karbonhidrat Kalsiyum Demir (mg/giin)
6-9 yas Hafif 1,400-1,800 1.0-1.2 3-5 1 8
6-9 yas Yogun 1,800-2,200 1.2-1.4 5-7 1 10
10-13 yas Hafif 1,800-2,200 1.2-15 4-6 13 11 (4), 15 (2
10-13 yas Yogun 2,200-2,800 1.5-1.7 6-8 1,3 15 (9)
14-18 vas Hafif 2,200-2,800 15-1.7 5-7 1,3 11 (), 18 (9)
14-18 yas Yogun 2,800-3,500 1.7-2.0 7-10 1,3 15 (), 20 (9)

I0OM (2019), AAP (2017), Thomas et al. (2016), Mountjoy et al. (2023)

Yasa ve Gelisim Donemine Gore Besin Gereksinimleri

Beslenme gereksinimleri yasla birlikte degisiklik gosterir. Ozellikle 918 yas arasi donemde
biiylime ataklar1, hormonal degisiklikler ve artan fiziksel aktivite diizeyi, enerji ve besin 6gesi ihtiyacini
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artirir.

Ornegin, Amerikan Pediatri Akademisi’ne gore 9—13 yas arasi aktif bir erkek ¢ocugun giinliik enerji
ihtiyaci yaklasik 1800-2600 kcal, 14—18 yas aras1 aktif bir erkek gencin ise 2200-3200 kcal civarindadir
(Rosenbloom, 2017). Kadin sporcularda da benzer sekilde yas ilerledik¢e enerji ihtiyaci artarken,
menstriiasyonla birlikte demir ve kalsiyum gibi bazi mikro besin 6gelerine duyulan ihtiya¢ da 6nemli
hale gelir (Spex et al., 2021).

Biiyiime ve Gelisimle fliskilendirme

Beslenme yetersizligi, cocuklukta yalnizca boy ve kilo artisinda duraklama ile sonuglanmaz; ayni
zamanda kas gelisimi, bagisiklik sistemi ve hatta norolojik gelisim iizerinde de olumsuz etkilere yol
acabilir. Ozellikle biiyiime plaklari agik olan geng sporcular igin yeterli kalsiyum, D vitamini ve protein
alimi, kemik yogunlugu ve uzun kemik gelisimi acisindan kritik 6neme sahiptir (Weaver et al., 2016).
Protein, bu yas grubunda yalnizca kas gelisimi i¢in degil; enzim ve hormon sentezi, bag doku onarimi
ve bagisiklik sistemi fonksiyonlar1 igin de elzemdir. Giinliik protein gereksinimi, aktivite diizeyine baglh
olarak 1.2—1.7 g/kg/giin arasinda 6nerilmektedir (Moore et al., 2015).

Spor Tiiriine Gore Degisen Thtiyaclar

Cocuk ve gen¢ sporcularin enerji ve besin gereksinimleri, katildiklari sporun tiiriine ve
yogunluguna gore degisiklik gosterir.

Dayaniklilik sporlariyla ilgilenen bireylerde (6rnegin yiizme, atletizm) karbonhidrat ihtiyaci 6n
plandayken, gii¢c sporlarinda (6rnegin halter, giires) protein ve enerji dengesi daha kritiktir (Thomas,
Erdman, & Burke, 2026). Ayrica, sporcularin yasadigi cografi ¢evre, antrenman siklig, siiresi ve terleme
orani gibi cevresel faktorler de sivi-elektrolit dengesini dogrudan etkileyerek bireysel farkliliklart artirir
(Meyer et al., 2007).

Ergenlik Doneminde Enerji Dengesi

Ergenlik, hormonal ve metabolik degisimlerin yogun oldugu bir donemdir. Bu evrede negatif
enerji dengesi (alinan enerjinin, harcanandan diisiik olmasi), biiyiime hizinda yavaslama, menstriiel
diizensizlikler, kemik mineral yogunlugunda azalma ve artan sakatlik riski ile iligkilendirilmistir
(Mountjoy et al., 2018).

Ozellikle geng kadin sporcularda sik¢a goriilen "kadin atlet triadi” (diisiik enerji alim1, menstrual
disfonksiyon, kemik yogunlugunda azalma), RED-S (Relative Energy Deficiency in Sport), yalnizca
kadin atlet triadin1 degil, enerji yetersizligine baglh tiim fizyolojik ve psikolojik etkileri kapsayan daha
genis bir ¢cergevedir. IOC’nin 2023 tarihli glincel konsensiis bildirisine gore, RED-S sendromu yalnizca
spor performansini degil, kemik sagligi, bagisiklik ve kardiyovaskiiler sistem {izerinde de ciddi etkiler
dogurabilir (Mountjoy et al., 2023).

Erken Yasta Beslenme Aliskanhklarimin Kazamlmasinin Onemi

Bireylerin beslenme davranislari, yalnizca fiziksel saglik iizerinde degil; ayn1 zamanda zihinsel
performans, psikolojik iyi olus ve sosyal yasam iizerinde de etkili olan temel yasam aliskanliklarindan
biridir. Bu aligkanliklarin temeli genellikle cocukluk ve ergenlik doneminde atilir. Dolayisiyla, saglikli
beslenme davraniglarinin bu donemde kazandirilmasi, sadece ¢ocukluk yillarinin degil, tiim yagamin
kalitesini belirler (Birch & Ventura, 2009).
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Alskanhiklarin Norolojik Temelleri

Aligkanliklar, beynin prefrontal korteks ve bazal ganglia gibi bdlgelerinde sinirsel devreler
yoluyla olusur ve pekistirilir. Cocukluk ¢aginda edinilen davraniglar, sinaptik plastisite sayesinde daha
kalic1 hale getirebilir (Steinberg,2010).

Beslenme aligkanliklar1 da bu mekanizma ile sekillenir: tekrar edilen davranislar zamanla
otomatiklesir. Bu nedenle, erken yasta sikga tiiketilen yiiksek sekerli, islenmis gidalar gibi sagliksiz
besinler, ilerleyen yaslarda bu tercihlere karsi bagimlilik benzeri bir davranis kalibinin olusmasina neden
olabilir (Gearhard et al, 2011). Buna karsin, dogal ve dengeli beslenmeye dayali aligkanliklar da aym
sinirsel sistem aracilifiyla uzun 6miirlii hale getirilebilir. Bu da bize egitim ve yonlendirme agisindan
cok degerli bir firsat penceresi sunar.

Aile, Okul ve Cevrenin Etkisi

Cocuklarin beslenme tutumlar1 genellikle aile ortaminda sekillenir. Ebeveynin beslenme
davranisi, ¢ocuk iizerinde hem model olma hem de erisim saglama agisindan belirleyicidir (Scaglioni et
al., 2018). Okul ¢aginda ise bu rolii dgretmenler, okul meniileri ve arkadas ¢evresi devralir. Okul
kantinlerinde sunulan yiyecek secenekleri, c¢ocuklarin beslenme aligkanliklarini  dogrudan
etkileyebilmektedir Briefel et al., 2009). Cevresel faktorler de unutulmamalidir: Sosyoekonomik durum,
medya mesajlar1, reklamlar ve kiiltiirel normlar ¢ocuklarin neyi “normal” ya da “ideal” olarak
gordiiklerini sekillendirir (Story et al., 2008). Bu nedenle saglikli beslenme egitimi; yalnizca bireye
degil, i¢inde bulundugu sosyal ¢evreye de odaklanmalidir.

Uzun Vadeli Etkiler: Obezite, Diyabet, Kardiyovaskiiler Hastahklar

Cocuklukta kazanilan beslenme aligkanliklarinin kalici etkileri, sadece bireyin yasam tarzini
degil; saglik sonuglarini da belirlemektedir. Arastirmalar, erken yasta kotii beslenme aligkanliklarinin
obezite, tip 2 diyabet, hipertansiyon ve dislipidemi gibi kronik hastaliklarin ileriki yaslarda ortaya ¢ikma
riskini ~ 6nemli  Olgiide  artirdigimi~ gostermektedir  (Simmonds et  al,, 2016).
Diinya Saglik Orgiitii'ne gore, ¢ocukluk obezitesi artik kiiresel bir salgin olarak kabul edilmekte ve
yasam boyu saglk yiikiinii artirmaktadir (World Health Organization [WHO], 2021).
Bu baglamda, erken donemde olusturulan saglikli beslenme aligkanliklari, yalnizca bireysel degil
toplumsal diizeyde de saglik ve ekonomik faydalar saglamaktadir.

Sporda Kariyer Siiresine Etkisi

Beslenme, geng sporcular i¢in sadece kisa vadeli performans artisi saglamaz; ayni zamanda
sporda siirdiiriilebilirligin temel yap1 taslarindandir. Yetersiz ya da dengesiz beslenme, geng yasta sik
sakatlanmalara, iyilesme siirelerinin uzamasina ve antrenman toleransinda azalmaya neden olabilir
(Mountjoy et al., 2018).
Bu durum yalnizca fiziksel degil, motivasyonel bir diisiisle de sonuglanabilir ve spordan erken
kopmalara yol agabilir. Ote yandan, enerji dengesi iyi saglanan ve bilingli beslenen sporcularda kariyer
siireleri uzamakta, Ust diizey performansa gegis siiregleri daha saglikli ilerlemektedir (Lloyd et al.,
2014).

Bu nedenle, erken yasta verilen beslenme egitimi, sporcunun sadece bugiinkii degil, gelecekteki
potansiyelinin de kilidini agmaktadir.
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Erken Yasta Yanhs Beslenme Aliskanliklar: ve Riskleri

Cocukluk ve ergenlik doneminde kazanilan beslenme aligkanliklari, bireyin sadece fiziksel
gelisimini degil, ayn1 zamanda zihinsel sagligini, beden algisini ve sosyal iliskilerini de sekillendirir. Bu
nedenle yanlis beslenme aliskanliklari, sadece yetersiz biiyiime ya da diisiik performans gibi yiizeysel
sorunlara degil, yasam boyu siirebilecek saglik ve psikolojik problemlerine zemin hazirlayabilir. Geng
sporcularda bu riskler, performans baskist ve goriiniis odakli kiiltiir nedeniyle daha da artmaktadir
(Mountjoy et al., 2018).

Sik Yapilan Hatalar: Enerji Yetersizligi ve Tek Tip Beslenme

Geng sporcular arasinda en sik rastlanan hatalardan biri, gereken kaloriyi karsilayamamak ya da
beslenmede asir1 kisitlamaya gitmektir. Ozellikle kilo kontrolii ya da estetik kaygilar nedeniyle 6giin
atlama, karbonhidratlardan uzak durma ya da sadece protein agirlikli beslenme gibi tek yonlii
yaklagimlar, gelisimsel olarak kritik olan bu donemde biiyime geriligine, kas kaybina ve hormonal
dengesizliklere yol acabilir (Logue et al., 2020).
Bu durum sadece fiziksel degil, biligsel siirecleri de etkiler; odaklanma sorunlari, ruh hali dalgalanmalari
ve akademik performans diisiisii gibi sonuclar dogurabilir.

Diyet Kiiltiirii ve Zayiflik Takintisi

Medya, sosyal ¢evre ve bazi spor branglarinin "zayif olmay1" ideallestiren yapisi, geng bireyleri
farkinda olmadan diyet Kiiltiiriiyle tanistirmaktadir. Ozellikle estetik sporlar (6rnegin jimnastik, artistik
buz pateni) ya da diisiik kilo kategorilerinde rekabet edilen spor dallarinda, gen¢ sporcular ideal
performans igin diisiik kiloya sahip olmalar1 gerektigine inanabilirler (Sundgot-Borgen & Torstveit,
2010).

Bu diisiince, kalori kisitlamalarina, 6giin atlamalara ve yeme bozukluklaria yol agabilir. Ne yazik ki bu
takintilar, beden algis1 bozuklugu ve diisiik benlik saygis1 gibi psikolojik sorunlarla birlikte ilerleyebilir.

Takviye Uriinlerin Bilingsiz Kullanim

Gilinlimiizde gen¢ sporcularin takviye firiinlere erisimi kolaylastik¢a, kontrolsiiz ve bilingsiz
kullanim da artmaktadir. Protein tozlari, enerji igecekleri, yag yakicilar veya kas gelistirici destekler gibi
iirlinler, sosyal medyada cazip paketler ve hizli sonu¢ vaadiyle sunulmakta; ancak bu iiriinlerin ¢cogu
bilimsel temelden yoksundur ve geng¢ yas grubu icin giivenilir degildir (Garthe & Maughan, 2018).
Takviyeler, dogru zaman ve dozda uzman gozetiminde kullanilmadiginda; karaciger toksisitesi, bobrek
yliklenmesi, kalp ritim bozukluklar gibi saglik sorunlarina yol agabilir. Kreider ve ark. (2021), kreatin
gibi takviyelerin ancak uygun dozda ve uzman kontroliinde kullanildiginda geng sporcular igin giivenli
olabilecegini belirtmistir.

Psikolojik Etkiler: Duygusal Yeme ve Beden Algis1 Bozukluklari

Beslenme davraniglar1 yalnizca fizyolojik ihtiyaclarin karsilanmasiyla simrli degildir; aym
zamanda bireyin duygusal ve sosyal diinyasiin bir yansimasidir. Geng yasta asir1 kisitlayict diyetler,
ilerleyen donemlerde duygusal yeme davraniglarina ya da yeme ataklarina doniisebilir (Stice et al.,
2011).

Ayrica, beden algis1 bozuklugu yasayan geng sporcular, kendilerini stirekli olarak yetersiz, ¢irkin ya da
basarisiz hissedebilir. Bu durum depresyon, anksiyete ve Ozgiiven eksikligi gibi psikolojik
rahatsizliklarla birlikte seyredebilir (Smolak & Levine, 2015).

Vol. 1, April 2025, 26-37 32 ISSN-3108-4435 http:/ijsher.com/ ©USHER



Ulusla

IJSHER

R International Journal of Sport, Health, Exercise and Recreation Research, 1(1), April 2025.
e e

Bu baglamda saglikli beslenme aligkanliklarinin kazandirilmasi kadar, beden farkindahgy, saghkh kilo
algis1 ve 6z-sevgi gibi psikoegitsel yaklagimlar da geng sporcularla ¢alisirken ihmal edilmemelidir.

Sporcu Beslenmesinde Egitim Modelleri ve Uygulamalar

Beslenme, geng sporcular i¢in yalnizca fiziksel performansin bir bileseni degil, ayn1 zamanda
saglikli bir bliylimenin, zihinsel gelisimin ve sporda siirdiiriilebilir bagarinin da temel tasidir. Ancak bu
bilginin sahaya yansimasi, yalnizca bilgiye sahip olmakla degil, dogru egitim modelleriyle davranis
degisikligine doniistiiriilmesiyle miimkiindiir. Dolayistyla sporcu beslenmesinde etkili, yasa uygun ve
uygulanabilir egitim yaklagimlariin gelistirilmesi kritik bir gerekliliktir.

Mevcut Egitim Programlari: Okul Temelli ve Kuliip Temelli Modeller

Sporcu beslenme egitimi, ¢ogu iilkede okul veya kuliip temelli programlarla yiiriitiilmektedir.
Okul temelli modeller, beslenme bilgisini akademik egitimin bir pargasi olarak sunar ve genellikle genis
kitlelere ulasma avantajina sahiptir. Ornegin, Avustralya'da uygulanan Stephanie Alexander Kitchen
Garden Program gibi projeler, cocuklara hem teorik hem pratik diizeyde saglikli beslenme aliskanliklart
kazandirmay1 hedefler (Waters et al., 2011). Kuliip temelli programlar ise daha spesifik ve performansa
odaklidir. Spor kuliiplerinde uygulanan bu egitimler genellikle takim diyetisyenleri, antrenorler veya
saglik personeli tarafindan sunulur. Bu modelin avantaji, egitim igeriginin spor tiiriine, yasa ve bireysel
ihtiyaclara gore 6zellestirilebilmesidir (Desbrow et al., 2014).

Egitim Veren Aktorler: Antrenor, Diyetisyen, Ebeveyn

Geng bir sporcunun beslenme egitimi, sadece bilgi aktaran bir siire¢ degildir; giiven iliskisiyle i¢
ice gecmis bir 6grenme deneyimidir. Bu noktada, egitimi veren kisinin rolii oldukca onemlidir.
Antrendrler, sporcularla siirekli temas halinde olduklari i¢in beslenme egitiminde etkili birer rol model
olabilirler. Ancak, birgok antrenériin yeterli beslenme bilgisine sahip olmadigi ve bu konuda egitime
ihtiya¢ duydugu gosterilmistir (Trakman et al., 2016).

Diyetisyenler, bilimsel dogrulugu yiiksek, bireysellestirilmis bilgiler sunabilirler; ancak her
kulip veya  okulda bu  uzmanlara  erisim her zaman  mimkiin  degildir.
Ebeveynler, ozellikle kiigiik yas gruplarinda, ¢ocuklarin ne yiyecegini belirleyen en etkili ¢evresel
faktordiir. Bu nedenle ebeveynlerin de egitim siirecine dahil edilmesi, davranis degisikligi acisindan
biiylik 6nem tasir (Scaglioni et al., 2018).

Basarih Uygulama Ornekleri

Bazi iilkeler, sporcu beslenme egitimini sistematik hale getirerek drnek modeller olusturmustur.
Ingiltere, UK Sport gatis1 altinda elit diizey sporcular igin multidisipliner egitim programlart
gelistirirken, bu programlarin bir ayagini da “beslenme egitimi” olusturmaktadir. Bu kapsamda geng
sporculara uygun e-0grenme modiilleri ve interaktif rehberler sunulmaktadir (UK Sport, 2020).
Norveg’te ise geng¢ sporcular igin hem antrendr hem de ebeveynlere yonelik ortak atdlyeler
diizenlenmekte ve saglikli beslenme davramisi “takim kiltliri” olarak inga edilmektedir (Sundgot-
Borgen et al., 2018).

Dijital Araclar ve E-Ogrenme Sistemleri
Teknolojinin yayginlagsmasiyla birlikte beslenme egitimi de dijital platformlara taginmis, bu

durum 6zellikle geng kusaklarla iletisimde biiyilik avantaj saglamistir. Mobil uygulamalar, video tabanlh
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egitimler, etkilesimli web siteleri ve oyunlastirilmis igerikler, geng sporcularin 6grenmeye daha istekli
yaklagmasini saglamaktadir. Bunun yani sira, Daher ve arkadaglarinin (2025) ¢alismasinda, ¢evrimigi
beslenme egitimi programlarinin sporcu bilgi diizeyini ve takviye kullanim davranislarini olumlu yonde
etkiledigi gosterilmistir. Ayrica dijital araglarla, egitim siirekliligi ve bireysellestirmeyi daha miimkiin
kilmaktadir. Ornegin, sporcuya 6zel diyet dnerileri, hatirlaticilar ve antrenman-performans-beslenme
iligkisini gosteren grafiksel geribildirimler gibi 6zellikler, davranis degisikligini pekistirir (MacKenzie-
Shalders et al., 2020).

Sonug¢

Sporcu beslenmesi, yalnizca bir fiziksel performans unsuru degil, ayni zamanda saglikli
bliylimenin, ruhsal dayanikliligin ve yasam boyu siirecek saglik davraniglarinin yapi taglarindan biridir.
Bu derleme calismasinda da ortaya kondugu {izere, 6zellikle cocukluk ve ergenlik doneminde edinilen
beslenme aligkanliklari, bireyin biyolojik gelisiminden psikososyal sagligina kadar pek cok alani
dogrudan etkilemektedir.

Beslenme egitimi, gocuk ve geng sporculara yalnizca “ne yemeleri gerektigini” degil, neden ve
nasil yemeleri gerektigini 6gretmeyi amaglamalidir. Gerek okul, gerekse spor kuliipleri bu egitimin
verilmesinde aktif rol oynamali; diyetisyenler, antrenorler ve ebeveynler bu siireci ortaklasa
yiriitmelidir. Ancak literatiir incelendiginde, gen¢ sporculara yonelik yasa uygun, siirdiiriilebilir ve
uygulanabilir egitim modellerinin hala yetersiz oldugu goriilmektedir.

Yanlis beslenme aligkanliklarmin —ozellikle enerji yetersizligi, zayiflik takintis1 ve takviye
iirlinlerin bilingsiz kullanimi1 gibi— hem fiziksel saglik hem de ruh saglig1 tizerinde uzun vadeli olumsuz
etkiler yarattigi bilinmektedir. Bu nedenle, erken yasta beslenme egitimi sadece bilgi aktarimi degil,
ayni1 zamanda bir farkindalik ve davranis kazandirma stireci olarak ele alinmalidur.

Oneriler

1. Erken Miidahale: Beslenme egitimi, ilkokul ¢cagindan itibaren baglatilmali; bu siireg, gocuklarin
gelisim diizeyine uygun, uygulamali ve oyunlastirilmisg iceriklerle desteklenmelidir.

2. Multidisipliner Yaklasim: Egitim siireglerine yalnizca spor bilimciler degil; diyetisyenler,
psikolojik danigmanlar, 6gretmenler ve aile bireyleri de entegre edilmelidir.

3. Kuliip ve Okul Tabanh Programlar: Okul kantinleri ve spor kuliipleri, saglikli beslenmeyi
tesvik edecek politikalar gelistirmeli; 6rnegin saglikli menii uygulamalari, gorsel bilgilendirmeler ve
seminerler diizenlenmelidir.

4. Dijital Araclardan Yararlanma: Genglerin dijital teknolojiye yatkinlig1 dikkate alinarak mobil
uygulamalar, e-6grenme platformlari ve sosyal medya igerikleriyle desteklenen ¢evrim igi egitim
materyalleri gelistirilmelidir.

5. Spor Bransina Ozgii Egitim: Her spor dalinin enerji ve besin ihtiyaglar1 farkli oldugundan,
beslenme egitimi spor branglarina 6zgii igeriklerle 6zellestirilmelidir.

6. Psikoegitim ve Beden Algis1 Calismalari: Beslenme egitimleri, yalnizca kalori ve makro besin
hesaplamalarma degil, beden algisi, 6zgiiven, yeme farkindaligi ve duygusal denge gibi psikolojik
boyutlara da odaklanmalidir.
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7. Politika ve Mevzuat Destegi: Egitim sistemine entegre edilen ulusal beslenme miifredatlari,
Saglik ve Spor Bakanliklar1 diizeyinde tesvik edilmeli; geng sporcular i¢in ulusal diizeyde rehberler ve
standartlar olusturulmalidir.
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Ozet

Egzersiz ve fiziksel aktivite, ¢ocukluk ve ergenlik doneminde yalnizca fiziksel uygunlugu gelistirmekle kalmayip, ytiriitiicii
islevler, dikkat, hafiza ve akademik basar1 gibi biligsel siiregleri de desteklemektedir. Modern yagamin getirdigi dijitallesme,
geleneksel oyunlarin kaybolmasi ve hareketsiz yagam bi¢iminin yayginlagsmasi ¢ocuklarin hem fiziksel hem de zihinsel
gelisimlerini olumsuz yonde etkilemektedir. Bu baglamda yapilan arastirmalar, 6zellikle aerobik egzersizlerin hipokampal
hacmi artirarak 6grenme ve hafiza siireglerini giiglendirdigini ve bilissel performansi gelistirdigini ortaya koymaktadir. Bununla
birlikte, iilkemizde konuya yonelik ¢aligmalarin smirli oldugu, mevcut literatiiriin biiyiik oranda yurt dig1 arastirmalara
dayandig1 goriilmektedir. Cocukluk ve ergenlik doneminde kazanilan hareket aligkanliklari, bireyin yasam boyu sagligi,
akademik basaris1 ve toplumsal uyumu agisindan kritik bir 5neme sahiptir. Bu nedenle erken yagslardan itibaren oyun ve egzersiz
temelli programlarla ¢ocuklara hareket aligkanligi kazandirilmasi, hem bireysel hem de toplumsal diizeyde stratejik bir
gereklilik olarak dne ¢tkmaktadir.

Anahtar Kelimeler: Egzersiz, Fiziksel Aktivite, Bilissel Islevler, Cocukluk, Ergenlik
Abstract

Exercise and physical activity during childhood and adolescence not only enhance physical fitness but also play a pivotal role
in supporting cognitive processes such as executive functions, attention, memory, and academic achievement. The increasing
prevalence of sedentary lifestyles, driven by digitalization, the decline of traditional play, and the conveniences of modern
living, has negatively affected both the physical and mental development of young populations. Recent research highlights that
especially aerobic exercise stimulates neurobiological mechanisms, including hippocampal volume expansion and elevated
brain-derived neurotrophic factor (BDNF) levels, thereby strengthening learning and memory processes while improving
overall cognitive performance. Nevertheless, in Turkey, research on this subject remains limited, with much of the current
knowledge derived from international studies. Developing movement habits during early childhood is therefore of critical
importance, as these habits significantly shape lifelong health, academic success, and social integration. Consequently,
implementing play- and exercise-based programs from the earliest stages of education should be considered a strategic
necessity, both at the individual and societal level.

Keywords: Exercise, Physical Activity, Cognitive Functions, Childhood, Adolescence
Introduction

Exercise has emerged as a crucial parameter for sustaining a healthy lifestyle, particularly in
societies characterised by sedentary behavioural patterns. As individuals increasingly recognise the
benefits of an active lifestyle, they attempt to dedicate time—even if limited—to physical activity or
exercise (Tuzcu, 2022). Nevertheless, the conveniences of modern life and the widespread accessibility
of information have gradually distanced people from movement, contributing to the growing prevalence
of chronic conditions such as obesity (Drigny et al., 2014).

Within the transformations of modern lifestyles, phenomena such as the digitalisation of
education, the decline of traditional games, and the changing structure of peer groups play a significant
role in shaping the physical development of children and adolescents (Lillard et al., 2015; Linebarger et
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al., 2014). Significantly, these changes influence metabolic and cardiovascular health and affect mental
development during childhood and adolescence (Viir & Veraksit, 2012). Among cognitive domains,
executive functions are reported to be most strongly associated with physical growth and fitness
(Diamond, 2000). Physical fitness, defined as the integrated functioning of cardiopulmonary capacity,
muscular strength, posture, flexibility, agility, balance, coordination, speed, power, and reaction time,
can synergistically interact with specific cognitive abilities, thereby fostering overall development
(Mullen & Hall, 2015). Accordingly, when applied with appropriate evaluation and implementation
criteria, exercise contributes to enhancing both physical and cognitive functions (Farina et al., 2014;
Galimberti & Scarpini, 2010; Haskell et al., 2007).

In recent years, a growing body of research has focused on the relationship between aerobic
capacity, aerobic exercise modalities, and cognitive performance (Ankarali & Bayramli, 2019). Aerobic
activity is recognised as a powerful stimulus for mental health and cerebral structural changes (Thomas
et al., 2012). Indeed, exercise has been found to induce specific neurological adaptations distinct from
those resulting from learning or novel experiences (Black et al., 1990). Aerobic training, in particular,
has been associated with increased hippocampal neuron count and cerebral blood volume. At the same
time, human studies have further demonstrated hippocampal volume expansion alongside improvements
in cognitive performance (Thomas et al., 2012). Consequently, children and adolescents who exercise
regularly and exhibit higher aerobic capacity are expected to display superior cognitive outcomes
(Haskell et al., 2007). Examining this relationship during childhood and adolescence is therefore
essential, as it contributes directly to cognitive performance, academic achievement, and the overall
quality of education.

In Turkey, the limited number of studies on this subject necessitates the consideration of
international findings. Hence, reviewing research on aerobic exercise protocols and their effects on
cognitive performance and discussing the underlying physiological mechanisms will not only provide
guidance for future investigations but also inspire new insights.

Human beings, as inherently dynamic organisms, continue their development through movement.
Astrand emphasised that the human body is designed for activity, broadly defined as any body part
position or overall bodily posture alteration. In children, physical education and activity programs
should be designed to enhance physical fitness and perceptual-motor and socio-emotional capacities
(Saygin et al., 2005).

Childhood, as a concept, is closely intertwined with family, society, health, and education.
Ensuring that the child healthily completes developmental processes carries strategic and societal
significance. Until the 18th century, childhood was not perceived as a distinct phase of life. However,
since the 19th century, scholars and educators have emphasised childhood as a critical developmental
stage in which acquired behaviours shape future quality of life and social adaptation (Muratli, 1997).
Numerous studies confirm the importance of family, school, and environmental factors in children’s
development, highlighting the role of social relationships, learning opportunities, and movement-based
activities in supporting both cognitive and behavioural growth (Reeves, 2007; Oktay et al., 2003;
Topaloglu & Celikdz, 2018).

Early childhood represents a particularly sensitive developmental window with lasting
implications for later life outcomes. Habits acquired during this stage significantly determine an
individual’s long-term quality of life and health status (Karaaslan, 2017). As development emerges
through the interaction of genetic and environmental factors, improving environmental conditions
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becomes critical for children’s healthy growth. Accordingly, state institutions and educational policies
should strategically implement programs that encourage physical activity from an early age.

In preschool children, play- and exercise-based activities foster physical growth, exploration,
decision-making, and learning processes (Mengiitay, 2005). Gallahue identified this period as critical
for acquiring fundamental motor skills such as running, jumping, throwing, catching, and striking (Ozer
& Ozer, 2004). Accordingly, promoting movement habits at an early age enhances children’s
coordination abilities and contributes directly to cognitive development (Gode & Susar, 1997).

Regular physical activity also promotes socialisation, protects against harmful habits, reduces the
risk of chronic diseases in adulthood, and supports active ageing, thereby enhancing quality of life across
the lifespan (Tiirkiye Fiziksel Aktivite Rehberi, 2014; Baltaci et al., 2008; Yel et al., 2024). However,
technological advances have reinforced sedentary lifestyles, turning inactivity into a behavioural norm
during childhood, with serious risks for physical development (Muratli, 2007; Sakar, Giizel & Yel,
2024). Indeed, research has demonstrated a marked decline in school-aged children’s physical activity
levels over the past two decades (Coskunturk et al., 2023). For this reason, instilling exercise habits
during the preschool years is regarded as more effective and feasible compared to later developmental
stages, such as adolescence.

Methodology of the Review

This narrative review was conducted by systematically screening PubMed, Scopus, and Web of
Science databases for peer-reviewed studies published between 2000 and 2025. Search terms included
combinations of exercise, physical activity, children, adolescents, cognition, executive function, and
academic performance. Meta-analyses, systematic reviews, longitudinal studies, and experimental
interventions were prioritised. Inclusion criteria required that studies (i) involved participants under 18
years, (ii) examined cognitive or academic outcomes in relation to physical activity or exercise, and (iii)
were published in English or Turkish. Exclusion criteria included studies focusing solely on clinical
rehabilitation or adult populations. Additionally, selected reports from major health organisations (e.g.,
AAP, WHO) and reputable popular-science summaries were incorporated to provide context.

In contemporary society, technological advancements, changes in living conditions, and socio-
cultural factors have increasingly contributed to the prevalence of sedentary lifestyles among children.
Once established at an early age, such patterns often become habitual and negatively affect physical and
cognitive development (Tasc1, 2010). Development is a series of progressive and interrelated changes
within the organism, shaped by internal and external factors (Muratli, 2007). In children, the
determinants of development can broadly be categorised into hereditary factors (such as genetics, race,
hormones, and sex) and environmental factors (including socio-economic status, living conditions,
nutrition, illness, and exercise) (Muratli, 2007; Yildiz, 2009).

Over the past two decades, research has consistently demonstrated a marked decline in physical
activity levels among school-aged children (Janssen, Katzmarzyk, Boyce, & Pickett, 2004).
Consequently, the establishment of regular exercise habits in early childhood is of paramount
importance. Gallahue and Donnely (2003) emphasise that instilling physical activity routines during
preschool is easier and more effective than during adolescence.

Studies involving children across different age groups have revealed the multidimensional
benefits of exercise for health and development. For instance, Tolfrey et al. (2000) evaluated 14 studies
on the effects of exercise on lipid-lipoprotein levels in children and concluded that regular exercise
contributes positively to cardiovascular health. Similarly, Y 6riikoglu and Koz (2007) found that children
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aged 10-13 who engaged in basketball training five days per week demonstrated higher physical,
physiological, and anthropometric values than peers who participated in sports school programs only
twice weekly. In another study, Sardinha et al. (2008) reported that engaging in at least 25 minutes of
vigorous daily physical activity enhances bone strength in children. In contrast, Altindag and Sert (2009)
demonstrated that everyday activities such as stair climbing, running, and participation in sports
significantly influence children’s body composition. Furthermore, Sevimli and Kogyigit (2009)
investigated the effects of aerobic exercise on the cardiopulmonary system in children aged 11-17,
concluding that improvements were most pronounced among adolescents aged 15-17.

Childhood obesity and excessive weight gain have also emerged as central themes within exercise
research. Economos (2012), in a study involving 1,224 children aged 8-18, demonstrated that weight
problems in childhood significantly increase the risk of chronic diseases such as diabetes and
cardiovascular disorders in adulthood. The study further revealed that obese children often face social
stigma, which in turn discourages their participation in sports and physical activities.

Research conducted in Turkey has yielded similarly noteworthy findings. Akalan (2013)
examined changes in body composition among boys aged 7-14 between 1995 and 2010, emphasising
the necessity of promoting healthy nutrition and physical activity behaviours at an early stage. Likewise,
Cinemre, Turnag6l, and Okut (2017) compared female volleyball players who regularly train with their
non-athlete peers, concluding that volleyball—as a high-impact sport—positively influenced bone
health in preadolescent girls. During the Covid-19 pandemic, the confinement of preschool children to
their homes and the consequent restriction of opportunities for physical activity adversely affected the
development of motor skills, particularly hindering the adequate acquisition of fundamental movement
patterns (Ceyhan, 2022a).

School-based studies have provided additional insight. Chow, McKenzie, and Louie (2015), in
their research conducted in Hong Kong, investigated physical activity during physical education classes
in children aged 3-6. Their findings indicated that children generally engaged in moderate-intensity
physical activity; however, lesson content and teacher behaviour variations influenced overall activity
levels. Moreover, the study revealed that the duration of physical activity during classes remained below
recommended standards.

Meta-analyses and systematic reviews have further reinforced the robust link between exercise
and cognitive functions. Liu et al. (2025), in a comprehensive meta-analysis covering more than 70
studies on children and adolescents, reported significant positive effects of regular physical activity on
executive functions, attention, cognitive flexibility, working memory, and inhibitory control. Similarly,
Cui (2024) highlighted that regular adolescent exercise enhances antioxidant capacity, strengthens brain
activation, and promotes hippocampal plasticity. Ceyhan (2022b) asserts that physical activity
contributes not only to physical and cognitive development but also to the acquisition of moral and
social values; in this regard, it serves as a means of integrating theoretical knowledge with real-life
practice. Christiansen et al. (2019) compared children with ADHD and their typically developing peers,
demonstrating that regular physical activity improved attention and executive functions across groups.
In addition, Lees and Hopkins (2013) concluded that aerobic exercise supports memory, attention, and
problem-solving skills. Haverkamp et al. (2020) found that school-based exercise interventions
significantly improved academic achievement and executive functions. Furthermore, the American
Academy of Paediatrics (2016) reported that physical activity reduces depression and anxiety, enhances
self-regulation, and contributes positively to academic performance.
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These findings underscore that exercise and physical activity during childhood and adolescence
play a decisive role in physical health, cognitive functioning, social development, and academic
achievement.

Development and Long-Term Effects

Longitudinal studies further support the enduring impact of exercise on cognitive performance.
In a Brazilian birth cohort, Esteban-Cornejo et al. (2015) demonstrated that physical activity levels
assessed at ages 11, 15, and 18 were directly associated with cognitive performance at age 18. Similarly,
Herting and Chu (2017) reported that regular adolescent physical activity enhances structural brain
plasticity, improving cognitive functions and academic performance.

Specific Findings and Neurobiological Mechanisms

Research has also explored the mechanisms through which exercise influences cognitive
functioning. Altermann et al. (2024) examined various components of physical fitness in adolescents—
including flexibility, endurance, coordination, and strength—and found that cardiorespiratory endurance
was the strongest predictor of attentional performance. Additionally, the summary provided by
Wikipedia contributors (2025) on the Neurobiological Effects of Physical Exercise highlights that
aerobic activity promotes increased BDNF levels, synaptic plasticity, neurogenesis, and elevated growth
factors, leading to an expansion of grey matter in the prefrontal cortex, hippocampus, and cerebellum.

Media and Popular Science Sources (Supporting Evidence)

Recent findings have also been reflected in media and popular science outlets. Tom’s Guide
(2025) reported that as little as nine minutes of high-intensity interval exercise significantly enhanced
attention and working memory in children aged 7-13. Similarly, Health.com (2025) emphasised that
alternative exercise modalities such as yoga, Tai Chi, and exergaming can strengthen memory and
executive functions. Furthermore, a study published in Nature (2024) demonstrated that physical fitness
strongly predicts attentional performance in adolescents, underscoring the direct relationship between
physical conditioning and cognitive processes.

Research Gaps and Directions for Future Studies

Although studies examining the effects of exercise and physical activity on cognitive functioning
in childhood and adolescence have steadily increased, a critical literature review reveals several
noteworthy limitations. Identifying these gaps is essential to ensure that future research is
methodologically more rigorous and practically more applicable.

Lack of Longitudinal Research

Much of the current literature is based on cross-sectional or short-term experimental studies that
assess the immediate effects of exercise interventions on cognitive outcomes. For instance, systematic
reviews by Liu et al. (2025) and Lees and Hopkins (2013) demonstrate the benefits of aerobic or
endurance exercise on executive functions and academic performance. However, it remains largely
unknown whether these effects persist across years. Given that habits formed during childhood and
adolescence are often carried into adulthood and old age, there is a pressing need for longitudinal studies
exploring how early physical activity shapes cognitive functions across the lifespan (Esteban-Cornejo
et al., 2015; Herting & Chu, 2017).

Limited Exploration of Exercise Modalities
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Most studies have focused on aerobic training, which has repeatedly been shown to enhance
memory, attention, and problem-solving skills (Lees & Hopkins, 2013; Haverkamp et al., 2020). In
contrast, far less attention has been paid to resistance training, coordination-based activities, play-
centred interventions, or mind—body approaches such as yoga and Tai Chi. Popular science sources,
such as Health.com (2025), suggest that these modalities also strengthen memory and executive
functions. However, the evidence remains anecdotal or preliminary; randomised controlled trials are
urgently needed. Comparative research could illuminate which types of exercise are most effective for
specific cognitive domains, thereby enabling age- and context-appropriate program design.

Insufficient Examination of Neurobiological Mechanisms

While robust evidence supports the positive influence of exercise on cognitive functioning, the
underlying neurobiological mechanisms remain only partially understood. Current findings indicate
increased BDNF, hippocampal volume expansion, synaptic plasticity, and neurogenesis (Cui, 2024;
Wikipedia contributors, 2025). However, much of this evidence derives from animal studies or small-
scale human samples. To establish firmer conclusions, future research should incorporate large-scale
longitudinal neuroimaging and biomarker-based studies across different age groups, thereby clarifying
the biological underpinnings of the exercise—cognition link.

Socio-Cultural and Economic Diversity

The overwhelming majority of existing research has been conducted in Western contexts.
However, socio-economic conditions, cultural practices, educational systems, and lifestyle patterns
directly influence physical activity levels and cognitive development. The scarcity of studies conducted
in developing countries, including Turkey, presents a severe limitation. Cross-cultural investigations are
crucial for testing the universality of exercise—cognition associations and informing locally relevant
policy interventions. In particular, the comparative evaluation of school-based physical education
programs across diverse cultural contexts could yield important insights.

Technology, Sedentary Behaviour, and Modern Lifestyles

With digitalisation reshaping everyday life, sedentary behaviour has become increasingly
pervasive among children and adolescents. Consequently, future research must extend beyond
traditional exercise modalities to examine the potential of technology-assisted interventions. Promising
examples include exergames, virtual reality—based exercise platforms, and online physical activity
programs. However, the cognitive benefits of such approaches remain underexplored. Investigating
these modalities could provide innovative strategies to counteract the challenges of modern sedentary
lifestyles (Tom’s Guide, 2025).

Methodological Constraints

Finally, methodological limitations hinder the reliability and generalizability of existing findings.
Many studies rely on small sample sizes, heterogeneous intervention protocols, and varied cognitive
assessment tools, making cross-study comparisons difficult. Future research should adopt larger and
more representative samples, employ standardised cognitive testing batteries, and incorporate extended
follow-up periods to advance the field. Such improvements would enhance the robustness of findings
and facilitate meta-analytic synthesis and evidence-based policymaking.
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Conclusion

Exercise and physical activity constitute the foundation of physical fitness during childhood and
adolescence. They are key determinants of higher-order cognitive processes such as executive functions,
working memory, attentional control, and academic achievement. The accumulated body of evidence
supports that children and adolescents who engage in regular physical activity exhibit superior cognitive
performance compared to their sedentary peers. These findings confirm that exercise is a health-
promoting behaviour and a developmental catalyst that directly influences learning capacity and
academic success.

Beyond its immediate effects, physical activity has been shown to facilitate long-term
neurodevelopmental benefits. Aerobic training, in particular, contributes to structural and functional
brain changes, including increased hippocampal volume, enhanced neurogenesis, and improved cerebral
blood flow, all of which underpin cognitive flexibility and memory consolidation. Furthermore, exercise
protects against the negative consequences of sedentary behaviour and excessive screen use, which are
increasingly prevalent in modern childhood and adolescence.

Nevertheless, the literature is not without its limitations. Much of the current evidence is derived
from short-term or cross-sectional studies, which restricts our ability to draw firm conclusions about the
enduring impact of physical activity across the lifespan. Moreover, the predominance of research in
Western contexts raises questions about the generalisability of findings, especially when socio-
economic and cultural variations are considered. The scarcity of studies conducted in developing
countries such as Turkey highlights an important gap that future research must address.

The implications of this body of research extend beyond academia. For educators, integrating
structured exercise and movement-based play into school curricula offers a practical pathway to enhance
physical health, attention, self-regulation, and academic outcomes. For policymakers, recognising
exercise as a determinant of cognitive health underscores the need to promote physical activity in
national health and education strategies. For families and communities, fostering active lifestyles in
children provides a foundation for lifelong health, resilience, and learning.

In conclusion, exercise and physical activity are powerful yet underutilised tools for optimising
childhood and adolescent development. To fully harness their potential, future research should prioritise
longitudinal designs, comparative investigations of exercise modalities, and neurobiological studies that
reveal underlying mechanisms. Equally, greater attention must be given to cultural and socio-economic
diversity, ensuring that findings can inform globally relevant yet locally adaptable strategies. By
addressing these gaps, scholars and practitioners alike will advance scientific understanding and
contribute to building healthier, more cognitively resilient generations prepared to meet the challenges
of the twenty-first century.

Recommendations

Future research on the relationship between exercise, physical activity, and cognitive
development in childhood and adolescence should prioritise several key directions. First, there is a clear
need for longitudinal research to clarify whether early exercise habits' cognitive benefits persist into
adulthood and old age. Large-scale prospective studies supported by universities, research institutions,
and funding agencies will be critical to understanding the long-term trajectory of physical activity and
cognition across the lifespan.
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Second, comparative analyses of different exercise modalities should be expanded. While aerobic
exercise has been extensively studied, the cognitive effects of resistance training, coordination-based
activities, dance, and mind-body practices such as yoga and Tai Chi remain relatively underexplored.
Randomised controlled trials that systematically compare these modalities will allow the development
of age-appropriate and individualised programs designed to enhance specific domains of cognition.

Third, greater attention must be given to the neurobiological mechanisms underlying the exercise—
cognition link. Advanced techniques such as fMRI, EEG, and biomarker analysis can provide valuable
insights into how exercise influences synaptic plasticity, BDNF expression, and hippocampal growth.
Strengthening this line of research will provide more robust scientific foundations for recognising
exercise as both a lifestyle choice and a neurocognitive intervention.

Another essential consideration is cultural and socio-economic diversity. Current findings are
predominantly derived from Western societies, limiting their generalisability. Expanding research into
developing countries such as Turkey will generate critical insights into how local cultural practices,
educational systems, and socio-economic conditions shape the outcomes of exercise and physical
activity. Cross-cultural comparisons will also ensure that universal findings can be translated into
context-specific strategies and policies.

Finally, it is important to integrate modern contexts into research and practice. School-based
interventions should be reinforced by embedding structured physical education and play-based
movement programs into curricula, as schools provide the most equitable setting for reaching children.
At the same time, the digital lifestyles of today's children call for innovative, technology-assisted
exercise interventions such as exergames, virtual reality—based activities, and mobile health
applications. Alongside these institutional efforts, strengthening the involvement of families and
communities will help establish supportive environments that promote healthy movement habits. In
parallel, policymakers should embed physical activity strategies into early-childhood education and
public health frameworks, ensuring that exercise becomes a central pillar for physical well-being and
cognitive resilience in future generations.
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