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Summary 

This dissertation directly responds to current calls from German elite sport organizations, 

which emphasize the importance of supportive environmental conditions and the need to 

safeguard the mental health and dual careers of elite athletes, while also calling for more 

research on these topics (e.g., Athleten Deutschland e.V., 2022; BISp, 2024). In contrast to 

previous research, which has primarily focused on functional features of Talent Development 

Environments (TDEs) (cf. Feddersen et al., 2021), this dissertation addresses a critical gap by 

systematically investigating both functional and dysfunctional features of TDEs and their 

impact on the holistic development of young talented athletes in German elite youth sports. 

This investigation is built upon a combination of an ecological perspective, which views the 

TDE in terms of multiple system levels (i.e., micro- to macro-level), and a holistic 

developmental perspective, which considers an athlete's personal development and wellbeing 

alongside their athletic development as key outcomes of talent developmental processes (cf. 

Stambulova & Henriksen, 2025). Ultimately, research and practice are brought together by 

empirically investigating which TDE features have functional and dysfunctional impacts on 

the holistic development of young talented athletes in the context of German elite youth sports. 

For this overarching objective, three research studies are included that offer complementary 

perspectives. This multi-method approach represents a central contribution to current TDE 

research, as it enables the integration of findings from all three studies to provide a more 

comprehensive understanding of the complex processes within TDEs: 

Study I presents a scoping review that mapped out the existing literature on TDEs, thereby 

identifying key functional and dysfunctional environmental features and their impact on 

holistic athlete development. The synthesis of the literature formed the foundation for the 

development of a conceptual framework that organizes these features into four main categories: 

Preconditions of the sport environment, organisational culture, integration of efforts, and 
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holistic quality preparation. Within these categories, both functional and dysfunctional TDE 

features were included, and it was assumed that these features can dynamically interact within 

the same TDE. This framework provided the theoretical foundation for the research design of 

Study II, a quantitative cross-sectional study within a large sample of German elite youth 

athletes. Relationships between TDE features and holistic developmental outcomes were 

analyzed, revealing that a long-term development focus, effective coach-athlete 

communication, and the social network were significantly associated with athletes‘ perceived 

wellbeing, development of life skills, and performance satisfaction. Additionally, this study 

provides further empirical support for the association between the motivational coaching 

climate and psychological safety and athletes‘ holistic development outcomes. The theoretical 

foundation of Study I and the empirical findings of Study II informed the design of Study III, 

a qualitative case study of a specific TDE in a German Olympic sport. This study provided 

empirical evidence for the assumption that functional and dysfunctional features interact within 

a TDE. Moreover, this case study explored the nuanced and interconnected ways that talented 

athletes, coaches, support staff, and directors experience their TDE, highlighting how both 

functional and dysfunctional features shape athletes' holistic development. 

The findings across the studies are synthesized in the general discussion, where functional and 

dysfunctional TDE features are specified and structured along three talent development 

outcomes: wellbeing, personal development, and athletic development. Regarding the 

wellbeing of elite youth athletes, there is empirical evidence that this is associated with an 

actively shaped long-term development focus, psychologically safe environments, and strong 

social relationships both within and outside of sport. Furthermore, an empowering coaching 

climate, peer support, and access to mental health resources seem to be crucial for fostering 

wellbeing, whereas high performance pressure and controlling coaches can jeopardize athletes’ 

mental health. Key findings regarding athletes’ personal development indicate that supporting 
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dual careers and promoting the development of life skills represent functional TDE features 

that can promote the personal development of elite youth athletes. Social support from coaches 

and peers also seems crucial for preparing athletes for life in and beyond high-performance 

sport. Conversely, poor coordination between the sporting and non-sporting environment can 

hinder personal development processes. Further empirical evidence supports the assumption 

that a long-term development focus can have a decisive influence on sustainable athletic 

development. In contrast, short-term success pressure can hinder long-term developmeent. In 

this context, the role of coaches is highlighted as crucial, with an empowering coaching climate 

seeming to support learning processes essential for long-term athletic development. 

In conclusion, it is crucial to manage the multifaceted challenges in talent development by 

complementing performance-oriented views which are inherent to TDEs. In this regard, this 

dissertation provides further empirical support to understand TDEs as dynamic systems in 

which both functional and dysfunctional features interact and thus continuously influence elite 

youth athletes’ athletic and personal development as well as their wellbeing. Beyond 

contributing to the empirical knowledge base on TDEs by combining holistic and ecological 

perspectives, the findings can offer practical guidance for practitioners in elite youth sports in 

designing safe, supportive, and developmentally-oriented TDEs.  
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1 Introduction 

1.1 Problem Statement 

“It takes a village to raise a child”. This powerful African proverb is more than just a saying; 

it is a profound metaphor for the complex and systemic nature of human development. It 

conveys the message that the healthy development of a child is a collective effort, requiring a 

safe and nurturing environment. This idea finds a remarkable parallel in modern elite youth 

sport, where the village functions as a multifaceted environment encompassing a broad network 

of people and institutions. Just as the village is responsible for a child’s safety and wellbeing, 

so are elite youth sport environments responsible for protecting and fostering the healthy 

development of young athletes. 

Recent demands from German elite sport organizations underscore this collective 

responsibility. In July 2024, the Federal Institute for Sport Science (BISp) called for research 

to take a holistic view of the systemic and dynamic process-related interactions within 

individual sports development biographies and to investigate (dys)functional features of the 

talent development environment (TDE) that influence holistic development and long-term 

participation in competitive sport (BISp, 2024). Similarly, in December 2024, Athleten 

Deutschland e.V. (an independent agency representing German squad athletes) demanded the 

establishment of world-class environmental conditions as a national policy objective (Athleten 

Deutschland e.V., 2022). These calls echo the strategic priorities outlined in the German 

Olympic Sports Confederation’s (DOSB) Youth High Performance Sport Concept 2020, which 

explicitly emphasizes long-term athlete development, personal growth, and the safeguarding 

of athletes’ health (DOSB, 2014). Such timely appeals underscore the urgent need to 

understand systemic and holistic talent development processes and to place a stronger focus on 

the environment to ensure the best possible support for talented athletes in German elite sport. 
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At the same time, empirical findings on destructive cultures and interpersonal violence in elite 

sport - both nationally and internationally - underscore the risks posed by dysfunctional 

environmental conditions in elite (youth) sport (e.g., Dallam et al., 2024; Feddersen et al., 2020; 

Mountjoy et al., 2024; Ohlert et al., 2021). Furthermore, reports such as the Whyte Review 

(2022) and the Swim England Listening Report (2024), alongside cases of abusive behaviors 

and issues of safeguarding in elite sports around the world (e.g., Daniels, 2017; Grey-

Thompson, 2017; Mountjoy, 2019), have exposed how cultures of fear, abuse, unsafe power 

structures, and emotional neglect can undermine the wellbeing and development of athletes. 

In response to these practical demands and concerning reports, talent development research has 

increasingly shifted its focus from individual athlete characteristics to a more environment-

centered approach. This scientific trend in talent development research builds upon 

foundational human development theories to create sport-specific conceptualizations that 

address these practical demands. As such, social psychologist Kurt Lewin emphasized the 

immense importance of situational and environmental influences on behavior, explicitly 

recognizing the person-environment interaction as a crucial factor (Lewin, 1951). Building on 

Lewin’s (1951) influential work, conceptualizations and theories focusing on dynamic 

processes and person-environment interactions subsequently emerged in various research 

fields. For example, in developmental psychology, the Ecological Systems Theory 

(Bronfenbrenner, 1977, 1979) was groundbreaking in conceptualizing human development as 

a product of dynamic interactions between individuals and multiple, nested environmental 

systems. Similarly, in giftedness research, the Differentiated Model of Giftedness and Talent 

(DMGT; Gagné, 2004, 2021) acknowledged the role of environmental influences as critical 

catalysts for the development of outstanding skills in a specific field (e.g., sports, academics), 

thereby also supporting the significance of person-environment interactions.  
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These foundational theories laid the groundwork for more context-specific conceptualizations 

for talent development in sport. As such, scientific endeavours within this field have shifted 

attention from individual traits of athletes to a more comprehensive, environment-centered 

view, describing talent development as a dynamic and systemic process influenced by various 

environmental features (e.g., Henriksen & Stambulova, 2017; Li et al., 2014; Martindale et al., 

2005). This perspective is crucial, given that athletes do not develop in a vacuum, but operate 

within complex social and organizational environments that significantly shape both the 

individual and their performance (Hardy et al., 1996; Wagstaff, 2019). 

The above-mentioned call for research to investigate TDE features that influence holistic 

development and long-term participation in competitive sport (BISp, 2024) also aligns with 

another influential trend in talent development research in sport, namely the recognition of 

athletes as whole persons and their development as holistic (cf. Stambulova et al., 2021). This 

holistic developmental perspective conceptualizes talent development as a multidimensional 

process involving simultaneous transitions on athletic, psychological, psychosocial, 

academic/vocational, financial, and legal levels (Wylleman, 2019). Importantly, these levels 

are not isolated, but influence each other over time, and changes on one level inevitably lead 

to changes on the other levels (Wylleman, 2019). Reflecting this holistic understanding, an 

increasing number of position and consensus statements have recently emphasized the need to 

integrate topics such as mental health, safeguarding, and dual career support into the talent 

development and high-performance sport context (e.g., Henriksen et al., 2024b; Schinke et al., 

2024; Stambulova et al., 2024). 

This dissertation directly addresses the urgent calls from German elite sport organizations and 

the outlined trends in talent development research in sport. In doing so, it contributes to a more 

differentiated and nuanced understanding of systemic influences on talent development in elite 

youth sport. A key strength of this dissertation lies in its differentiated ecological perspective 
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on TDEs. While existing TDE research has predominantly focused on identifying features of 

successful TDEs, the interplay between functional and dysfunctional features remained largely 

unexplored. This research gap is addressed by empirically investigating how functional and 

dysfunctional TDE features dynamically interact and shape athletes’ development outcomes. 

A second key contribution is its holistic perspective on talent development outcomes. Instead 

of examining isolated outcomes, this dissertation empirically investigates how TDE features 

influence talent development outcomes on three interrelated levels: wellbeing, personal 

development, and athletic development. By combining these ecological and holistic 

perspectives on talent development, empirical insights are provided that offer practical 

recommendations for designing safe and sustainable development environments for young 

talented athletes. 

1.2 Structure of Dissertation 

Chapter 1 introduces the overarching goal to understand how functional and dysfunctional 

features of elite youth sport environments influence athletes' holistic development on three 

interrelated levels, namely wellbeing, personal development, and athletic development. 

Chapter 2 presents theoretical and empirical foundations of talent research. Initially, theoretical 

conceptualizations of talent (development) in sports science are outlined. Subsequently, it 

introduces methodological approaches and empirical research focusing on the role of the 

environment in talent development. Two dominant approaches are described in more detail 

which have substantially contributed to the understanding of environmental influences on talent 

development in high-performance sports contexts. The first approach focuses on 

(quantitatively) identifying and measuring specific environmental features and their impact on 

development outcomes. The second approach primarily uses a case study approach to explore 

the structural and organizational dynamics within specific TDEs. Following the outline of these 

dominant approaches, gaps in research on TDEs are presented, leading to the research 
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objectives of this dissertation. Due to the fact that the first study in this dissertation is a scoping 

review with the aim of capturing the scientific landscape of TDE research at that time, Chapter 

2 only includes TDE literature that was published before the publication of the scoping review. 

Further research from the time of publication of the scoping review will be covered and 

integrated into the general discussion. Chapter 3 describes the methodology of this dissertation 

by describing its philosophical positioning and outlining its methodological approach. It 

concludes with a description of the research context. Chapter 4 comprises the main part of this 

cummulative dissertation by presenting the manuscripts of the three studies published in 

scientific journals as part of this dissertation: 

1) A scoping review examining functional and dysfunctional environmental features 

(Study I),  

2) A quantitative cross-sectional study of elite youth athletes within the German talent 

pathway (Study II) and  

3) A qualitative case study of a TDE in a German Olympic sport (Study III).  

Chapter 5 provides a general discussion of the empirical findings. The outcomes of above 

studies are reflected upon within the light of current TDE research and thematically related 

research fields (e.g., dual career, mental health of elite (youth) athletes). The summary and 

integration of empirical findings is based on the three levels of holistic talent development: 

wellbeing, personal development, and athletic development. Grounded on the integrated 

findings and a comparison of prominent ecological and holistic talent development 

frameworks, the refinement of the conceptual TDE framework developed in the first study 

(scoping review) is described. Subsequently, conceptual and methodological reflections and 

directions for future research are outlined, followed by practical implications derived from this 

dissertation. Finally, Chapter 6 presents the conclusion of this dissertation. 



 THEORETICAL AND EMPIRICAL FOUNDATIONS 

7 

 

2 Theoretical and Empirical Foundations of Talent Research in Sport 

In this chapter, the evolution and current status of the conceptualization of talent (development) 

in sports science is outlined. Subsequently, methodological approaches and empirical research 

emphasizing the role of the environment in talent development in sport are presented. Finally, 

gaps in research on TDEs are summarized and the objectives of this dissertation are presented. 

2.1 Evolution of Talent Conceptualizations and Talent Development Research in Sport 

Talent and its development are central and widely discussed research topics in many different 

fields of study (e.g., giftedness and education research, Gagné, 2004; 2021; Heller & Perleth, 

2008; psychology and expertise research, Howe et al., 1998; Simonton, 1999, 2001; sport 

science, Baker et al., 2020; Höner et al., 2023; Johnston et al., 2018; Tranckle & Cushion, 

2006; Williams & Reilly, 2020). In psychology and expertise research, early talent definitions 

indicated that talent is best described as an “innate ability” (Detterman, 1993) or a “strong gift 

in a specific domain” (Gardner, 1993), claiming that talent is inborn and genetic (e.g., Benbow 

& Liubinski, 1993; Eysenck & Barrett, 1993). However, opposing conceptualizations of talent 

argued that exceptional achievements are not the product of an inborn, fixed trait, but the result 

of a long-term, dynamic developmental process shaped by environmental, social, and personal 

factors (Bloom, 1985; Gagné, 2004, 2021; Heller & Perleth, 2008). 

Similarly, in sport science the definition of talent is also a much-discussed topic (Baker et al., 

2024). Early talent research in sports predominantly focused on identifying individuals with 

innate, superior physical or biomechanical characteristics that were believed to predict future 

elite performance (cf. Abbott et al., 2002). This view assumed that talent was a “natural ability” 

- a fixed, genetically predetermined trait that would manifest early in an athlete’s life and lead 

to elite performance (see Brown, 2002). Thus, core research questions revolved around the 

identification of individual superior (anthropometric) characteristics (Vaeyens et al., 2008). 
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However, also in sports science this view has been challenged as an oversimplification of the 

nature of talent, particularly as there is evidence that talent cannot be reduced to innate 

(physical) predispositions and that early indicators (e.g., early performance) are poor predictors 

of future elite success (e.g., Abbott & Collins, 2004; Baker et al., 2018; Wagstaff, 2019). 

Therefore, contemporary talent research supports a multidimensional and dynamic talent 

conceptualization (Baker et al., 2019; Till & Baker, 2020). This view frames talent as a 

dynamic, context-dependent, and multidimensional construct, shaped by developmental 

opportunities and interactions between individual predispositions and environmental factors 

over time (see Baker et al., 2018; Höner et al., 2023; John & Thiel, 2022; Rees et al., 2016). 

However, the lack of a clear, consistent definition of talent still leads to inconsistent practices 

in talent identification and development (Baker et al., 2019; Till & Baker, 2020). Given the 

shift from a fixed to a dynamic understanding of talent, it therefore seems crucial to examine 

the environment in which talented athletes are embedded and its impact on their development. 

This environmental perspective emphasizes that talent does not simply exist, but is developed 

within specific environmental conditions. 

Building upon this contemporary understanding of talent as a dynamic and environment-

dependent construct, this chapter now focuses on the theoretical and empirical underpinnings 

of talent development, drawing from extensive investigations in giftedness and educational 

research (Gagné, 2004, 2021; Heller & Perleth, 2008; Sternberg & Davidson, 2005; Subotnik 

et al., 2011). Theoretical models have been developed that share a common conceptualization 

of talent and its development (e.g., Munich Model of Giftedness, Heller & Perleth, 2008; 

DMGT, Gagné, 2004, 2021). In these models it is assumed that natural, partly innate abilities 

are a prerequisite for the development of exceptional performances. A further consistent 

assumption underlying these models is that talent is a multidimensional construct and talent 

development is taking place through person-environment-interactions. Thus, within these 
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models the importance of intrapersonal and environmental influences on the talent 

development process is emphasized. 

After years of not being considered in the sport talent development literature (cf. Tranckle & 

Cushion, 2006), the DMGT (Figure 1; Gagné, 2004, 2021) has increasingly been cited in talent 

development research in sport over the past twenty years (e.g., Gulbin et al., 2010; Li et al., 

2014; Vaeyens et al., 2008). Due to its growing recognition in talent research and the relevance 

of the model for talent development in sport, it is described in detail in this chapter. Within the 

DMGT the concepts of ‘giftedness’ and ‘talent’ are distinguished. Giftedness refers to 

outstanding natural abilities that emerge without training and place an individuum among the 

top 10% of their peers. In comparison, talent is described as the outstanding mastery of 

systematically developed skills in a specific field (e.g., sports, academics), developed over time 

through learning and practice. Talented individuals are described as being among the top 10% 

of their “learning peers” (i.e., those who had similar training time). In the DMGT five key 

components are identified which influence the development of talent: natural abilities, a talent 

development process, chance, intrapersonal catalysts, and environmental catalysts. Natural 

abilities are biological predispositions and the DMGT identifies four mental and two physical 

aptitude domains: intellectual, creative, social, perceptual (mental), muscular and motor control 

(physical), which are influenced by intrapersonal and environmental factors. The 

developmental process describes systematic, structured programs that include activities, 

investment (e.g., time, effort), and progress tracking. The model further encompasses chance 

as a factor describing uncontrollable life events that affect opportunities (e.g., being born into 

a supportive or non-supportive environment). Lastly, the model differentiates between 

intrapersonal catalysts (traits inside the person, such as motivation, volition, or personality), 

and environmental catalysts, which can either facilitate or hinder the talent development 

process. Environmental catalysts are factors external to the individual and include the milieu 
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(e.g., cultural context, socioeconomic factors), significant individuals (e.g., coaches, teachers, 

parents), and provisions (e.g., support programs, training opportunities). Thus, by considering 

natural abilities, the developmental process, intrapersonal and environmental catalysts, and 

chance, the DMGT can be described as a multidimensional framework able to capture the 

complexity of talent development in sport (see Tranckle & Cushion, 2006). 

 

 

 

 

 

 

 

 

 

 

Figure 1. The Differentiated Model of Giftedness and Talent (DMGT; Gagné, 2021, p. 9; with permission of Taylor 

& Francis Group). 

When applying the DMGT (Gagné, 2004, 2021) to talent development research in sport, it 

becomes apparent that frequently discussed topics can be positioned within this framework. 

For example, the DMGT’s developmental process component describes the transformation of 

gifts into talent, and earlier concepts of talent development in sport focused on how innate 

physical characteristics can be transformed into exceptional performance (e.g., Abbott & 

Collins, 2004; Baker & Horton, 2004; Côté, 1999; Côté et al., 2007). Therefore, questions of 

early versus late specialization (Côté et al., 2007) or the extent of deliberate practice and 
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training volume necessary for the development of expertise (Ericsson et al., 1993) can be linked 

to the DMGT’s developmental process component. The adaptation of the DMGT to the sports 

context further reinforced the notion that athletic talent does not automatically result from 

giftedness, but rather emerges from the dynamic interaction between intrapersonal and 

environmental factors (e.g., Gulbin et al., 2010; Tranckle & Cushion, 2006; Vaeyens et al., 

2008).  

Regarding the DMGT‘s environmental catalysts, emphasized that milieu, individuals, and 

provisions influence the developmental process. Earlier talent development research pointed in 

particular to coaches, teachers, and the family as important environmental catalysts (e.g., 

Bloom, 1985; Côté, 1999). Later, Li et al. (2014) conducted a literature review on sports 

research and, referring to the DMGT, proposed a taxonomic classification of environmental 

factors to better understand their role in talent development in sports (see Figure 2). The authors 

classified environmental factors into the three main categories: milieu represents macroscopic 

physical factors, sociocultural factors, and the socioeconomic status (e.g., sport culture, 

sporting policy, socioeconomic status, birthplace, education and schooling), individuals refer 

to those individuals who impact the athletes‘ development (e.g., parents, coaches and support 

staff, siblings and friends), and provisions include all forms of talent development services and 

programmes (e.g., long-term development, quality preparation, effective communication). 

According to Li et al. (2014), talent development in sport is best understood as a product of 

complex interactions between these three categories of environmental factors. 
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Figure 2. Taxonomic classification of talent development environmental factors (Li et al., 2014, p. 442; with 

permission of Taylor & Francis Group). 

A complementary and equally significant contribution to talent development research in sport 

originated from athlete career development research - the lifespan perspective on the career 

development of elite athletes (Wylleman, 2019). While other talent development concepts 

mainly focus on aspects of the developmental process (i.e., developmental trajectories; Côté et 

al., 2007) or environmental influences (Li et al., 2014), the lifespan perspective captures the 

dynamic and multidimensional nature of athletic careers. In particular, Wylleman et al. (2016) 

introduced the Holistic Athletic Career model (see Figure 3) to understand transitions and 

developmental tasks across different life domains throughout an athlete’s sporting career. In 

the Holistic Athletic Career model, an extension of the lifespan model by Wylleman and 

Lavallee (2004), career development is understood as a holistic process that includes 

psychological, psychosocial, academic/vocational, financial, and legal developments in 

addition to athletic development. These domains are interdependent and evolve in parallel, so 

that developments or challenges in one area (e.g., personal life) can significantly impact others 

(e.g., sporting performance) (cf. Wylleman, 2019). This holistic developmental perspective, 

which considers athlete development not merely as athletic progression but as a holistic process 
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across multiple life areas and which recognizes the athlete as "whole person" rather than just a 

performer, thus marks a significant contribution to talent development research in sports (see 

Coutinho et al., 2016; Stambulova et al., 2021). Additionally, it forms the basis of many 

position statements and consensus papers which call for the integration of topics such as mental 

health, dual career support, and safeguarding into the athletic career and talent development 

discourse, both in research and practice (Henriksen et al., 2020a; Khomutova et al., 2025; 

Moesch et al., 2018; Schinke et al., 2021; Stambulova et al., 2021). 

 

 

 

 

 

 

 

 

 

 

 

Figure 3. The Holistic Athletic Career model representing transitions and stages faced by athletes at athletic, 

psychological, psychosocial, academic/vocational, financial and legal levels of development 

(Wylleman, 2019, p. 96; with permission from Elsevier). 
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2.2 Talent Development Environment Research in Sport 

The trends outlined in talent research in sport point to a shift toward environmental and holistic 

perspectives on talent development. Building on these perspectives, more recent talent 

development research emphasizes the importance of the environment in which talent 

development takes place (Henriksen, 2010; Stambulova et al., 2021; Martindale et al., 2005). 

As a consequence, research on TDEs has emerged, recognizing that athletic training settings 

are part of broader, multi-layered systems encompassing athletes' educational, personal, and 

psychosocial contexts (e.g., Henriksen & Stambulova, 2017; Vallée & Bloom, 2005). Within 

this research field, two main conceptual and methodological approaches have become 

influential: 

• The first impactful research stream focuses predominantly on the identification and 

measurement of environmental features and their impact on talent development 

outcomes (see Li et al., 2014, 2015; Martindale et al., 2005, 2010). 

• The second influential research stream mainly employs a case study approach and aims 

to explore the structural and organizational dynamics within specific sporting TDEs 

(see Henriksen & Stambulova, 2017). 

These two complementary approaches have substantially contributed to the understanding of 

talent development in high-performance sport by acknowledging the systemic and 

environmental conditions in which talent emerges and unfolds (see for example, Feddersen et 

al., 2021; Li et al., 2014; Stambulova et al., 2021). While these two approaches dominate TDE 

research, there is also a body of research that is not directly aligned with the aforementioned 

approaches but still provides important insights into athletes' lived experiences within talent 

development systems. Such studies have, for instance, examined both the developmental 

potentials and the possible risks associated with talent development pathways (e.g., Hayman et 
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al., 2014; Jacobs et al., 2017). This research highlights how TDEs can support the acquisition 

of transferable life skills, but also points to challenges such as role conflicts, identity struggles, 

and increased dropout risk when systemic structures fail to address the holistic needs of young 

athletes (e.g., Gledhill & Harwood, 2015; Rothwell et al., 2020; Williams & MacNamara, 

2020). Moreover, it has also been shown how destructive organizational dynamics emerged 

and manifested within elite sport organizations, with harmful consequences for coaches and 

athletes (Feddersen et al., 2020). 

2.2.1 Talent Development Environment Research based on the Frameworks of Martindale 

et al. (2005) & Li et al. (2014) 

The first influential TDE research stream, described in this chapter, is largely based on 

Martindale et al.’s (2005) theoretically- and empirically-driven model of effective TDE factors 

and Li et al.’s (2014) taxonomic classification of TDE factors, the latter building upon Gagné’s 

(2004) description of environmental factors within the DMGT. Research based on these TDE 

frameworks focuses largely on the identification and (mainly quantitative) examination of 

environmental influences on talent development outcomes in sport. The starting point for this 

line of TDE research can be addressed to Martindale et al. (2005), who argued in the early 

2000s that most talent development research to date had focused on early talent identification 

or coach behaviors, neglecting the broader, long-term, and environmental factors that shape 

talent development. In response to the lack of practical, evidence-based guidance for 

optimizing the process of talent development, Martindale et al. (2005) introduced the concept 

of the "talent development environment" (p. 354). Drawing on a broad review of theoretical 

and empirical literature, Martindale and colleagues developed a conceptual model of effective 

TDEs by identifying five key environmental features that were consistently associated with 

effective talent development (see Figure 4): 
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• Long-term aims and methods: A clear, long-term vision that is focused on preparing 

athletes for senior-level success, rather than prioritizing short-term success or early 

selection. 

• Wide ranging coherent support and messages: Importance of coordinated support 

networks, clear communication, coherent philosophies, aims, and methods acroos all 

levels (e.g., coaches, parents, peers). 

• Emphasis on appropriate development not early selection: Arguments against early 

specialization and selection, rather provision of stage-specific experiences and 

teaching. 

• Individualized and ongoing development: Recognition of the dynamic and 

unpredictable nature of development, thus providing flexible, individualized support 

to as many individuals as possible. 

• Integrated, holistic, and systematic development: Integration of physical, mental, and 

life skills, ensuring holistic development that prepares individuals for the demands of 

elite sport and life beyond. 
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Figure 4. The model of effective talent identification and development procedures (Martindale et al., 2005, p. 368; 

with permission of Taylor & Francis Group). 

To further support the Model of Effective Talent Identification and Development Procedures 

(Martindale et al., 2005), Martindale et al. (2007) conducted interviews with 16 experienced 

British development coaches, exploring their perspectives on effective talent development. The 

findings confirmed several theoretically derived assumptions and emphasized the importance 

of long-term goals and coherent support systems in TDEs.  

On the basis of this theoretical and empirical backdrop, Martindale et al. (2010) developed the 

Talent Development Environment Questionnaire (TDEQ), a monitoring tool to assess talented 

athletes‘ perceptions of key environmental factors that influence their development. The TDEQ 

consists of 59 items and seven factors (for further description, see Table 1). 
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Table 1. Descriptions of the seven factors of the TDEQ (according to Martindale et al., 2010). 

Factor Description 

Long-Term Development Focus 

 

The extent to which development opportunities are 

specifically designed to facilitate long-term success 

Quality Preparation The extent to which guidance and opportunities are 

in place to provide and reinforce quality practice 

Communication The extent of effective coach-athlete dialogue and 

feedback mechanisms 

Understanding the Athlete The extent to which the coach understands the 

athlete as a holistic person 

Support Network The extent to which a wide-ranging and coherent 

support network is available for the athlete 

Challenging and Supportive 

Environment 

The extent of a challenging yet supportive 

environment 

Long-term Developmental 

Fundamentals 

The extent to which important features of the 

foundations for further development are considered 

(e.g., athlete autonomy, parental support) 

Following the development of the TDEQ, Martindale et al. (2013) tested its ecological validity 

and real-world applicability by testing whether it could distinguish between higher and lower 

quality TDEs. The authors found that the TDEQ effectively differentiated between TDEs of 

varying quality, supporting its practical use for evaluating and monitoring talent development 

systems in sport. However, although the TDEQ offered an evidence-based tool to support 

athlete development, the questionnaire showed several limitations (e.g., too many items, low 

internal reliability in some scales), which led Wang et al. (2011) to revise it. But despite the 

efforts of Wang et al. (2011), issues with the revised TDEQ remained. Thus, while the revised 

TDEQ was a promising tool for assessing key environmental factors, further validation was 
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needed. Therefore, influenced by Li et al.‘s (2014) taxonomic classification of TDE factors 

(see Chapter 2.2), Li et al. (2015) developed the TDEQ-5 with 25 items and five factors (for 

further description, see Table 2), which appeared to be a reliable and valide scale for guiding 

talent development practices. 

Table 2. Descriptions of the five factors of the TDEQ-5 (according to Li et al., 2015). 

Factor Description 

Long-Term Development 

 

The extent to which developmental programmes are 

designed to supporting athletes‘ long-term success 

(e.g., de-emphasis on winning) 

Holistic Quality Preparation The extent to which developmental programmes 

prepare the athletes for settings inside and outside of 

sports (e.g., caring coaching, mental preparation, 

supporting a balanced life) 

Support Network The extent to which a coherent and wide-ranging 

support network is available for the athletes in 

various life areas (e.g., parents, coaches, school) 

Communication The extent to which coaches communicate 

effectively with athletes (e.g., rationale for training, 

clear feedback) 

Alignment of Expectations The extent to which goals for sport development are 

coherently set and aligned (e.g., goal setting and 

review, individualized goals) 

Since their development, the TDEQ (Martindale et al., 2010) and TDEQ-5 (Li et al., 2015) 

were translated into more than ten languages and applied in many countries (e.g., France, 

Gesbert et al., 2021; Germany, Alfermann, Lobinger et al., 2022; Spain, Brazo-Sayavera et al., 

2017; Sweden, Ivarsson et al., 2015). To measure parent and coach perspectives of TDEs 

comparable to athletes‘ perspectives, the TDEQ-5 was recently adapted to parent and coach 
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versions (Sargent Megicks et al., 2023). However, from a sample perspective, most studies 

utilized the questionnaires to explore athlete perceptions of their TDE, with a significant lack 

of research on TDEs in disability sports. From a methodological perspective, The TDEQ and 

TDEQ-5 were frequently used as measurement tools in TDE research, however, only few 

studies combined the quantitative data from the TDEQ and TDEQ-5 with qualitative data (e.g., 

open ended questions, interviews, observations) in mixed-methods designs (e.g., Cupples et 

al., 2021; Martindale et al., 2023). Most researchers used the TDEQ and TDEQ-5 to examine 

relationships between environmental characteristics and developmental outcomes, such as 

achievement goals and life aspirations (Wang et al., 2016; Wang et al., 2011), wellbeing and 

burnout (Ivarsson et al., 2015; Li et al., 2017; Thomas et al., 2020), or mental toughness (Li et 

al., 2019). From an applied perspective, researchers utilized these questionnaires either to 

investigate athletes‘ perceptions of their TDE and to evaluate strengths and weaknesses of the 

respective TDE (e.g., Curran et al., 2021; Gledhill & Harwood, 2019; Hall et al., 2019; Mills 

et al., 2014a; Mitchell et al., 2021) or to monitor and drive interventions (e.g., Hall et al., 2019). 

Thus, the TDEQ and TDEQ-5 not only enable athletes, coaches, and parents to reflect on 

specific environmental features, but can also help facilitate open dialogue between stakeholders 

and drive evidence-based interventions on an environmental level (cf. Martindale et al., 2023). 

Although this line of TDE research appears to provide a good understanding of key TDE 

features, it also presents some methodological limitations. As such, environmental features not 

included in the TDEQ and TDEQ-5 are omitted, thereby limiting the scope of the research 

findings. Furthermore, TDE features are depicted on a continuum from ‘not present’ to 

‘strongly present’ and are described as a weakness of a TDE when they are perceived as less 

present. This approach oversimplifies the relationship between conducive and hindering TDE 

features and ignores more diverse relationships between them. For example, it neglects that the 

various manifestations of TDE features sometimes cannot be represented on a continuum, but 
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differ qualitatively (for more details see Study I of this dissertation). Another limitation is that 

previous TDEQ and TDEQ-5 studies have predominantly focused on single talent development 

outcomes, such as athlete wellbeing (e.g., Thomas et al., 2020). Consequently, a truly holistic 

developmental perspective - one that simultaneously considers athletes‘ wellbeing, personal 

and athletic development - has received limited attention in this specific research stream. This 

narrow focus on singular outcomes hinders a comprehensive understanding of how TDE 

features influence an athletes‘ development across multiple, interconnected levels. 

2.2.2 Talent Development Environment Research based on the Holistic Ecological 

Approach (Henriksen, 2010) 

In parallel to the above outlined TDE research stream which is mainly based on the frameworks 

of Martindale et al. (2005) and Li et al. (2014), Henriksen and colleagues (2010a, 2010b, 2011) 

introduced a second line of research through the development of the Holistic Ecological 

Approach (HEA). Within the HEA, holistic means viewing the environment as a dynamic (i.e., 

relating to the development of the environment from the past to the future) and complex whole 

that consists of multiple interrelated domains (i.e., athletic and non-athletic domain) and levels 

(i.e., micro- and macro-level). In addition, the HEA is ecological in the sense that it regards 

athletes’ development as being influenced by the environment in which this development 

occurs. Thus, this approach emphasizes the broader context in which athletes develop and 

highlights the social relationships and systems surrounding them, both within and beyond the 

sporting world (Henriksen, 2010). 

Within the HEA, a TDE is conceptualized as „a dynamic system comprising a) an athlete's 

immediate surroundings at the micro-level where athletic and personal development take place, 

b) the interrelations between these surroundings, c) at the macro-level, the larger context in 

which these surroundings are embedded, and d) the organizational culture of the sports club or 
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team, which is an integrative factor of the [TDE’s] effectiveness in helping young talented 

athletes to develop into elite senior athletes” (Henriksen, 2010, p. 160). TDEs are thus viewed 

as multi-layered systems that encompass both sporting and non-sporting domains, ranging from 

everyday training settings and personal relationships (micro-level) to broader sociocultural, 

institutional, and political influences (macro-level). Rather than placing the athlete at the center 

of analysis, the HEA sheds light on the environment in which athletic development is 

embedded. In line with this understanding, Henriksen (2010) defined athletic talent 

development as “the progressive mutual accommodation that takes place between an aspiring 

athlete and a composite and dynamic sporting and non-sporting environment that supports the 

development of the personal, psycho-social and sport specific skills required for the pursuit of 

an elite athletic career” (p. 159). Additionally, a successful TDE is defined as one with „a 

successful track record of producing elite senior athletes from among its juniors” (Henriksen, 

2010, p. 29), thereby emphasizing that the primary goal of talent development is to enabling 

elite youth athletes to make a successful transition into elite senior sport. 

The HEA was inspired by ecological psychology (Bronfenbrenner 1977, 1979), systems theory 

(Patton & McMahon, 2006), and cultural psychology (Schein, 2004). First, building on 

Bronfenbrenner’s Ecological Systems Theory (1977, 1979), talent development within the HEA 

(Henriksen, 2010) is viewed in the light of the environment in which it occurs. The environment 

is seen as consisting of nested structures, ranging from close settings like teams and clubs to 

broader societal and cultural contexts. Hereby, the Ecological Systems Theory 

(Bronfenbrenner, 1977, 1979) describes five interconnected systems: First, the microsystem 

which forms the innermost level with the most direct influences on a person’s development. 

Concrete elements of the microsystem include, for example, family, siblings, teammates, 

bidirectional relationships, and immediate physical and social environments (e.g., home, 

school, sports club). Second, the mesosystem which encompasses the interrelations among 
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major settings containing the developing person, so that a mesosystem is a system of 

microsystems. Third, the exosystem as an extension of the mesosystem embracing more social 

structures, that do not themselves contain the developing person but encompass the immediate 

settings in which the person is embedded. Fourth, the macrosystem which refers to the 

overarching institutional patterns of the culture or subculture, such as the economic, social, 

educational, and political systems. And fifth, the chronosystem, which considers the dimension 

of time. This system examines changes and consistencies over time, both in the person and the 

environment (Bronfenbrenner, 1977, 1979). The HEA resembles the chronosystem by 

emphasizing that the environment is dynamic and should not be examined separated from its 

time frame (Henriksen, 2010). Second, the HEA reflects systems theory (Patton & McMahon, 

2006) in viewing TDEs as organized, self-regulating wholes with specific components and 

functions that interact to maintain stability and adopt to their context. Furthermore, TDEs are 

understood as open systems, meaning that changes in one part can influence other parts, so that 

TDEs must be investigated as integrated entities rather than as isolated parts. Third, cultural 

psychology informs the HEA by highlighting that culture operates at multiple levels, shaping 

not only broad societal practices but also the values, norms, and behaviors within small groups. 

The concept of organizational culture, as described by Schein (2004), is incorporated into the 

HEA to explain how shared values, artifacts, and basic assumptions guide behavior and 

socialization within TDEs (Henriksen, 2010). 

Based on these theoretical underpinnings, Henriksen (2010) proposed two working models, 

one used as a description of the TDE and the other to structure factors explaining the TDE’s 

success. The Athletic Talent Development Environment model (ATDE; see Figure 5) was 

designed to map out and clarify the roles and functions of different parts of a TDE in the talent 

development process. In this model, the elite youth athlete is placed at the center, with all other 

components organized around them. The environment is depicted as a dynamic system with 
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the main goal of helping athletes successfully transition to top-level senior sports. The model 

divides the environment into two levels - micro and macro - and two domains - athletic and 

non-athletic. The micro-level includes the immediate settings where athletes spend most of 

their daily lives and have direct interactions, such as their sports club (with coaches, managers, 

support staff, and teammates), family, school, peers, and related teams or clubs. The macro-

level encompasses broader influences that affect athletes but are not part of their daily 

interactions. These include sports federations, the educational system, reference groups (like 

national team members or Olympians), the media, and various cultural contexts (national, 

sport-specific, youth culture, etc.). The athletic domain encompasses all sport-related parts, 

while the non-athletic domain includes other life spheres, such as education and family. The 

model also recognizes that these environments are not static; they change over time, adapting 

to new circumstances and reflecting the athlete’s past experiences, current situation, and future 

plans. The importance of different components may shift as the athlete develops, and the whole 

system must remain flexible to support ongoing talent development (Henriksen, 2010).  
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Figure 5. The Athletic Talent Development Environment (ATDE) working model (Henriksen et al., 2010a, p. 213; 

with permission from Elsevier). 

The Environment Success Factors model (ESF; see Figure 6) is a framework that organizes 

and explains the key elements that contribute to the success of a TDE. It includes preconditions 

- resources available in the environment, such as skilled coaches and staff (human resources), 

quality facilities and equipment (material resources), and funding (financial resources). These 

resources are essential for talent development, but by themselves do not ensure success. The 

process refers to the day-to-day activities that take place within the environment, like training 

sessions, competitions, camps, and social events. The outcomes of these processes are 

threefold: 1) Individual development and achievements: the development of athletes’ skills, 

psychological competencies, and sporting success; 2) Team achievements: success at the group 

level, which is especially relevant in team sports; 3) Organizational development and culture: 
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the evolution and stability of the organization itself, shaped by shared values, beliefs, and 

practices. Organizational culture, drawing on Schein’s (2004) theory, is central to the ESF 

model and distinguishes between visible cultural artefacts, espoused values, and basic 

assumptions. This culture guides how new members are socialized, helps maintain stability, 

and enables the organization to adapt to a constantly changing environment. Overall, the ESF 

model shows that the TDE’s success - that is, developing junior athletes to successfully 

transition to the senior elite level - depends on the dynamic interplay between its preconditions, 

daily processes, individual and team development and achievements, and especially its 

organizational culture, which integrates all these elements (Henriksen, 2010). 

 

 

 

 

 

 

 

 

 

 

Figure 6. The Environment Success Factors (ESF) working model (Henriksen et al., 2010a, p. 214; with 

permission from Elsevier). 

In a series of empirical case studies of TDEs in Scandinavia (Henriksen et al., 2010a, 2010b, 

2011), Henriksen and colleagues used the ATDE and ESF working models to investigate both 

the features that describe the TDEs and those that contribute to their success. For each case, 
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empirical versions of the ATDE and ESF working models captured the specific environmental 

features of the respective TDE. A cross-case analysis of these environments resulted in a list 

of eight features of successful TDEs (see Table 3; Henriksen, 2010):  

Table 3. List of features of successful TDEs and their descriptions (according to Henriksen, 

2010). 

Factor Description 

Training groups with supportive 

relationships 

Supportive relationships and friendships within the 

group, despite performance level 

Proximal role models Opportunities to train with elite athletes who are also 

willing to share their knowledge 

Support of sporting goals by the 

wider environment 

Acknowledgement and acceptance of the athlete’s 

commitment to sport from the non-sporting 

environment (i.e., school, family, and friends) 

Support for the development of 

psychosocial skills 

Consideration of the athlete as ‘whole human being’, 

support the athlete in developing skills and 

competencies for life outside the sports context 

Training that allows for 

diversification 

Promotion of varied sport profiles and basic sport 

skills 

Focus on long-term development Focus on long-term development of the athlete 

rather than early success 

Strong and coherent 

organizational culture 

Coherence between artefacts, espoused values and 

basic assumptions 

Integration of efforts Coordination and communication between sporting 

and non-sporting environments 

Henriksen (2010), however, considered this list as a preliminary starting point for further 

research and argued that these features of successful TDEs were tailored to the Scandinavian 

context and that they might not be universally transferable to other sports or cultures. 
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Furthermore, no studies of less successful TDEs were included in the emergence of this list of 

key TDE features. Therefore, Henriksen et al. (2014) later conducted a case study of a 

struggling TDE to further investigate the above characteristics of successful TDEs. By applying 

the HEA to a less successful TDE, Henriksen et al. (2014) found that the TDE was characterized 

by a lack of the proposed features of successful TDEs, thus supporting the list of features of 

successful TDEs, at least in the Scandinavian sport context.  

After the introduction of the HEA by Henriksen et al. (2010a), subsequent case studies on TDEs 

have applied this framework across various cultural and sports settings (e.g., Aalberg & 

Saether, 2016; Flatgård et al., 2020; Haukli et al., 2021; Larsen et al., 2013; Larsen et al., 2020; 

Mathorne et al., 2021; Ryom et al., 2020; Seanor et al., 2017). A closer look at the existing 

HEA literature at that time reveals several patterns and limitations. For example, the HEA has 

been predominantly applied in Scandinavian countries, suggesting a cultural and regional 

concentration of HEA research. Furthermore, its application has been focused on football, with 

only a limited number of studies applying the framework to other sports such as handball, golf, 

or kayaking. This leaves a gap in our understanding of how the HEA might apply to sports with 

different developmental structures. Another crucial finding is that the vast majority of HEA 

studies have concentrated on investigating successful TDEs. At the time of Study I (Scoping 

Review) of this dissertation, only a single HEA-based study (Henriksen et al., 2014) had 

explored an unsuccessful environment, highlighting a blind spot in the research. This 

concentration on features of successful TDEs has left the features contributing to less effective 

talent development largely unexamined. 

Nevertheless, in recent years, the HEA was further extended to different talent development 

settings. Mathorne et al. (2021), for example, conceptually extended the HEA by showing how 

collaboration between organizations at different levels and domains can be structured and 

optimized to support talent development at local TDEs. In particular, they used the HEA as a 
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basis to investigate how collaboration between a national sport federation, a municipality, and 

a local club – termed as ”organizational triangle” – influenced talent development within a 

local TDE. Similarly, Henriksen et al. (2020b) applied the HEA to the study of dual career 

development environments to investigate environmental features that support student-athletes 

to combine sport and study. 

Since the development of the HEA in 2010 (Henriksen, 2010), TDE research based on this 

approach has rapidly grown. In an attempt to critically review the fastly emerging HEA 

literature, Feddersen et al. (2021) conducted a qualitative meta-study and synthesized twelve 

case studies that used the HEA to examine TDEs between 2010 and 2020. One finding of their 

review was that the HEA has become a central framework in talent development research 

emphasizing the dynamic relationship between athletes and their sporting and non-sporting 

environments. Feddersen et al. (2021), however, also noted some methodological limitations. 

For example, in most studies, TDEs were classified as either successful or unsuccessful prior 

to data collection, which may have led to confirmation bias. Other salient limitations included 

a notable lack of studies that focused on neutral or negative cases, and the fact that all TDEs 

showed some competing or ambiguous findings, indicating the need for more nuanced 

exploration to understand the full complexity of TDEs. The meta-analysis further revealed that 

both positive and negative environmental features could coexist within TDEs. This finding 

challenged the prevailing binary classification of TDEs as simply "successful" or 

"unsuccessful". Furthermore, Feddersen et al. (2021) emphasized that the definition of 

successful TDEs was narrowly aligned with the production of elite senior athletes, even though 

only 1% of youth athletes ultimately reach elite status (see Relvas et al., 2010). Thus, this 

narrow focus would overlook other critical dimensions of athlete development, such as mental 

health and wellbeing. Feddersen et al. (2021) therefore recommended that future research 

should not only include neutral and negative cases to better capture TDEs, but also incorporate 
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a more nuanced, holistic view of athlete development outcomes that encompasses not just 

athletic development but also athletes’ mental wellbeing. Consequently, broadening the scope 

of HEA research to include a wider variety of cases and outcomes is necessary to provide more 

meaningful guidance to those practitioners responsible for designing TDEs in elite sport.  

From a methodological perspective, the case study design offers rich and detailed insights into 

the complex and dynamic nature of specific TDEs. However, findings obtained from this 

approach are context-specific and difficult to transfer to other TDE contexts or to generalize to 

a larger population in elite youth sports (Johnson & Onwuegbuzie, 2004). Yet, the case study 

approach allows for an understanding of individuals' personal experiences and remains 

essential for identifying contextual characteristics related to the phenomenon of interest 

(Flyvbjerg, 2006). 

2.3 Gaps in Talent Development Environment Research and Overview of Empirical 

Studies 

2.3.1 Identification of Gaps in Talent Development Environment Research 

Over the past two decades, talent development research has undergone a significant evolution. 

Early individual-centered perspectives have been largely shifted towards more comprehensive 

systemic-ecological approaches (Henriksen, 2010; Martindale et al., 2005). These newer 

frameworks shifted the focus to how talent emerges and evolves within complex, dynamic 

sporting environments (i.e., TDE research). Simultaneously, there was the evolution of holistic 

developmental perspectives (Stambulova et al., 2021; Wylleman, 2019; Wylleman & Lavallee, 

2004) which emphasized a whole-person approach, recognizing that talent development 

outcomes include more than just athletic performance (i.e., wellbeing and personal 

development). The outlined talent development and TDE research suggest that effective talent 

development cannot be reduced to characteristics of the individual athlete. Instead, it unfolds 
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within dynamic environments shaped by structural, relational, and cultural conditions. 

However, at the beginning of this dissertation project in 2020, several significant research gaps 

were apparent in TDE research. This dissertation project addresses these gaps, with the aim of 

enhancing the understanding of the complexity of TDEs in high-performance sports. 

The following research gaps formed the foundation for this dissertation: 

• Fragmented TDE research: Despite the rapid growth of TDE literature, the research 

landscape remained fragmented. Reviews, such as those by Li et al. (2014) and 

Feddersen et al. (2021), were limited in scope. Feddersen et al. (2021) included only 

qualitative HEA-based case studies, while Li et al. (2014) almost entirely excluded 

them. Given the diversity of research designs and methodological approaches 

(quantitative, qualitative, mixed-methods) by 2020, an up-to-date review was needed 

to integrate and synthesize findings across these diverse approaches. 

• Lack of research on dysfunctional TDE features: While research on positive TDE 

features was growing, there was a significant lack of research dedicated to 

dysfunctional environmental features. Existing studies on dysfunctional elements 

largely focused on destructive cultural features in elite sports organisations (Feddersen 

et al., 2020; Feddersen & Phelan, 2021) or interpersonal violence (e.g., Jacobs et al., 

2017; Mountjoy, 2019; Ohlert et al., 2021). On the contrary, there were and continue to 

be increasing calls for "safe sport" environments (e.g., Khomutova et al., 2025; Schinke 

et al., 2021). This gap highlights the need to understand the full spectrum of 

environmental features, including those that may hinder or harm athlete development. 

• Limited analysis of the interplay between functional and dysfunctional TDE features: 

Existing research tended to examine either positive TDE features or, less frequently, 

negative features in isolation. Feddersen et al. (2021) however pointed out that both 

types of environmental features can simultaneously exist within the same TDE, 
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challenging the prevailing binary of “successful” versus “unsuccessful” TDEs. 

However, a significant research gap existed in understanding how functional 

(supportive, developmentally appropriate) and dysfunctional (restrictive, harmful) 

features interact and how this dynamic interplay influences athletes‘ development. 

• Lack of a holistic view of athlete development outcomes: Most TDE research has 

primarily focused on athletic outcomes, such as successful junior-to-senior transition 

(cf. Feddersen et al., 2021). Other developmental outcomes, such as personal 

development and wellbeing have received limited attention. Furthermore, 

developmental outcomes have predominantly been viewed in isolation, so that a more 

holistic consideration of multiple developmental outcomes has been largely neglected. 

• Lack of TDE Research in Germany: Another key argument for this dissertation's 

relevance is the notable lack of TDE research in German elite youth sports contexts at 

the time of the beginning of this dissertation project. The HEA was mainly applied in 

Scandinavian countries, and a German version of the TDEQ-5 did not yet exist (though 

it was later developed by Alfermann, Lobinger et al., 2022). Investigating German elite 

youth athletes‘ perceptions of their TDEs as well as applying the systemic-ecological 

approach to the German elite youth sports context are therefore informative 

contributions to the national and international body of TDE research. 

2.3.2 Overview of Empirical Studies 

This dissertation addresses the identified research gaps through a combination of a 

comprehensive literature review and two empirical studies (for an overview, see Figure 7). The 

overarching goal is to link ecological and holistic talent development perspectives (cf. 

Stambulova & Henriksen, 2025) by examining how TDE features influence talent development 

outcomes within the German elite youth sports context. 
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Building on systemic-ecological approaches that emphasize the importance of the person-

environment interaction for talent development in sports (e.g., Henriksen, 2010; Martindale et 

al., 2005), this dissertation also takes an ecological perspective by focusing on the influence of 

environmental features on talent development outcomes. In contrast to previous TDE research 

that has focused almost exclusively on the identification and investigation of functional 

environmental features, it focuses on identifying and examining both functional and 

dysfunctional TDE features and their effects on talent development outcomes. A shared 

principle across all three studies of this dissertation is the assumption of holistic talent 

development. This principle suggests that a TDE’s functionality should not be judged solely 

by athletic achievements, but also by its capacity to nurture the personal development and 

wellbeing of elite youth athletes. This dissertation empirically addresses the principle of 

holistic talent development, representing a core contribution to current TDE research. For this 

purpose, in this dissertation, ecological and holistic perspectives are defined as follows:  

• Ecological perspective: Based on Bronfenbrenner's Ecological Systems Theory (1977, 

1979), the environment is viewed in terms of multiple system levels (i.e., micro- to 

macro-level). 

• Holistic environmental perspective: All areas that encompass the athlete are considered, 

i.e., both the sporting and non-sporting environment. In addition, this perspective means 

that both functional and dysfunctional environmental features are considered. 

• Holistic developmental perspective: This perspective encompasses three levels of talent 

development, i.e., wellbeing, personal development, and athletic development. 

Study I: Mapping Functional and Dysfunctional TDE Features 

A scoping review was conducted to synthesize and critically examine studies on TDEs in 

Olympic and Paralympic sports. The review‘s main objectives were to: 



 THEORETICAL AND EMPIRICAL FOUNDATIONS 

34 

 

• Map the scientific landscape of TDE research from a holistic and systemic perspective. 

• Evaluate the theoretical and methodological approaches used to study both functional 

and dysfunctional features. 

• Develop a conceptual framework for analyzing TDEs that integrates environmental 

characteristics and developmental outcomes. 

This review included studies from both above outlined TDE research streams and identified 

key consistencies and gaps in the TDE literature. By analyzing both functional and 

dysfunctional TDE features and a broad range of talent developmental outcomes, this study 

laid the groundwork for the two subsequent empirical studies. 

Study II: Links between TDE Features and TD Outcomes 

The first empirical study was a quantitative cross-setional analysis aimed at understanding how 

German elite youth athletes across multiple Olympic and Paralympic sports perceive their 

TDEs. A central research focus was to link these perceived TDE features to holistic 

development outcomes, including wellbeing, personal development (in terms of life skills 

development), and athletic performance satisfaction. 

Study III: Interplay of Functional and Dysfunctional Environmental Features 

Based on the quantitative findings, a specific TDE of a German Olympic sport was selected for 

an in-depth qualitative case analysis. This study adopted a systemic-ecological approach to 

explore how functional and dysfunctional TDE features interact and shape athletes’ holistic 

development. 

In summary, this dissertation builds upon existing TDE research (e.g., Feddersen et al., 2021; 

Henriksen & Stambulova, 2017; Li et al., 2014; Martindale et al., 2005) and directly responds 

to calls for a more holistic view of athletes as „whole persons“ (e.g., Bergeron et al., 2015; 

Henriksen et al., 2020a; Schinke et al., 2021; Stambulova et al., 2021). By systematically 
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examining environmental features in German Olympic and Paralympic sports, this dissertation 

extends the current evidence base and contributes to the development of safe, supportive, and 

developmentally meaningful TDEs for young athletes. In line with these research goals, this 

dissertation assigns adapted definitions to the environmental features based on their 

characteristics and effects on the development of young athletes. Accordingly, they are no 

longer considered as features of “successful” or “unsuccessful” TDEs, but are defined as 

follows:  

• Functional TDE features are those that enable athletes to develop not only in terms of 

their athletic performance, but also in terms of their personal development and 

wellbeing.  

• Dysfunctional TDE features are those that can jeopardize long-term athletic 

development, lead to reduced wellbeing, and impair the personal development of 

athletes. 

 

 

 

 

 

 

 

 

 

Figure 7. Overview of the empirical studies and their main focus within the scope of this dissertation. 
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3 Methodology 

This dissertation is positioned within the context of German elite youth sport and is 

underpinned by a pragmatist philosophical paradigm. This paradigm offers a flexible and 

inclusive ground that prioritizes the generation of actionable, context-sensitive knowledge to 

address complex, real-world phenomena (Morgan, 2014; Strübing, 2014). Based on this 

paradigmatic understanding, a main goal of this dissertation is to generate applied knowledge 

in the context of talent development and the design of TDEs in German elite youth sports. 

3.1 Philosophical Positioning 

A pragmatist philosophical paradigm fundamentally underpins the methodological approach 

of this dissertation. In pragmatism, knowledge is considered to be both contextual and a product 

of the actions of individuals (Strübing, 2007). This perspective posits that knowledge is 

generated through iterative inquiry aimed at producing actionable solutions to 'real-world' 

problems (Strübing, 2014). Therefore, pragmatic inquiries do not aim to establish universal 

truths. Instead, they seek to generate context-specific insights that need to be tested and refined 

for each particular situation. This aligns with research that investigates the complex, dynamic 

interactions and systemic processes characteristic of real-world settings like TDEs (Simons, 

2009). 

Additionally, pragmatism advocates for methodological choices driven by research questions 

and practical problems rather than strict allegiance to a single methodological tradition and its 

respectively favoured research designs (Morgan, 2014; Strübing, 2014). This dissertation 

embraces a methodological pluralism, believing that different methods are complementary 

rather than contradictory (Creswell & Plano Clark, 2018; Morgan, 2014). As such, the scoping 

review (Study I of this dissertation) was conducted with a paradigmatic openness, revealing a 

fragmented research landscape that utilized a variety of methods, requiring an integration of 
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these different methodological approaches. Pragmatism legitimizes this integrative approach 

by acknowledging the inherent strengths and weaknesses of both quantitative and qualitative 

methods, asserting that their integration can lead to a more comprehensive understanding of 

complex social phenomena (Onwuegbuzie & Leech, 2005). 

In sum, pragmatism provides a flexible, problem-centered, and integrative philosophical 

foundation that positions this dissertation to explore the interplay between functional and 

dysfunctional TDE features and their effects on holistic athlete development outcomes in the 

context of German elite youth sport. It further enables a nuanced inquiry into the dynamic and 

systemic influences shaping athletes’ holistic development, legitimizes the use of a mixed-

methods design, and aligns scientific rigor with the generation of practical, actionable 

knowledge. 

3.2 Methodological Approach and Mixed-Methods Integration 

A hallmark of pragmatism is its embrace of methodological pluralism, encouraging the use of 

multiple methods to generate a nuanced understanding of complex research problems (Johnson 

& Onwuegbuzie, 2004; Strübing, 2014). Reflecting this methodological pluralism, within this 

dissertation various research methods and designs were utilized and ultimately integrated, 

consisting of a (mixed-methods) scoping review (Study I) and a multi-method approach for the 

empirical studies: a quantitative cross-sectional study (Study II) and an in-depth qualitative 

case study (Study III).  

This design is specifically justified by the complexity of TDEs and the research gaps identified 

in this dissertation. As highlighted, TDEs are inherently complex social systems, comprising 

multiple layers of interactions among athletes, coaches, organizational structures, and cultural 

contexts. These environments influence holistic athlete development outcomes, including 

athletic performance, personal development, and wellbeing. Capturing this complexity 
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necessitates methodological approaches capable of addressing both breadth and depth 

(Sandelowski, 2000). The multi-method approach of this dissertation is predicated on the idea 

that each study offers a unique contribution and that the findings from one study can inform 

the next one (i.e., development purpose; for further information see Onwuegbuzie & Lech, 

2005). Additionally, the qualitative case study complements the cross-sectional study by 

contextualizing the statistical associations found between TDE features and holistic 

development outcomes and elaborating and clarifying them in more detail within a specific 

TDE (complementarity purpose; for further information see Onwuegbuzie & Lech, 2005). 

Thus, the integration of quantitative and qualitative data aimed at producing a more actionable 

understanding of TDEs than either approach could achieve independently.  

Within the dissertation’s introduction, key gaps in TDE research were identified. To 

comprehensively illustrate and address these gaps, this dissertation integrated three distinct but 

complementary methodological components: 

• Scoping Review 

The scoping review framed the overall research context by systematically mapping the existing 

literature on TDEs from a holistic and ecological perspective. By comprehensively reviewing 

the existing TDE literature, the scoping review identified key consistencies and further clarified 

research gaps. As such, it directly addressed the identified gap of fragmented TDE research by 

synthesizing diverse theoretical and empirical contributions from both quantitative and 

qualitative research streams, leading to the creation of a conceptual framework of functional 

and dysfunctional TDE features. This framework provided an evidence-based understanding 

of functional and dysfunctional environmental features and directly guided the design of the 

subsequent empirical studies. In this way, the review informed the content and structure of the 

survey used to assess athletes' perceptions of their TDEs and holistic development outcomes. 
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• Quantitative Cross-Sectional Study 

The quantitative cross-sectional study provided breadth by assessing perceptions of 

environmental features among a broad sample of German elite youth athletes across multiple 

Olympic and Paralympic sports. A key strength of this study was the integration of holistic 

development outcomes into one statistical model. This approach addressed a gap in the existing 

TDE literature, as talent development outcomes have often been examined in isolation rather 

than as interconnected components of holistic athlete development. This study, however, 

examined associations between TDE features and holistic development outcomes, including 

wellbeing, personal development (e.g., life skills), and athletic performance satisfaction, 

finding broader trends within the context of German elite youth sport. It, thus, provided 

quantifiable evidence of these relationships. Moreover, the findings were used to purposefully 

select an information-rich TDE for the case study to analyze the specific, context-related 

dynamics behind the relationships. 

• Qualitative Case Study 

The qualitative case study was also informed by the framework of functional and dysfunctional 

TDE features developed in the scoping review, as this framework was incorporated into the 

data collection and data analysis processes. The case study complemented the findings of the 

cross-sectional study by moving from a broad view to an in-depth, contextualized exploration 

of a TDE within a German Olympic sport. Hereby, data collection and analysis was informed 

by the framework of functional and dysfunctional TDE features developed in the scoping 

review. This study was crucial for addressing the gaps concerning the limited attention to 

dysfunctional TDE features and the lack of analysis of the interplay between functional and 

dysfunctional TDE features. The case study captured the inherent complexity and dynamic 

nature of the investigated TDE, thereby complementing the quantitative findings. It provided 
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the depth that quantitative methods alone cannot deliver, enabling the exploration of contextual 

factors influencing athlete experiences in a real-world setting. This approach, thus, allowed for 

a deeper analysis of how functional and dysfunctional environmental features interact and 

dynamically influence athletes' holistic development. 

This integration of complementary research findings strongly aligns with the pragmatic idea 

that combining research methods often leads to the most comprehensive answers to complex 

research problems in applied settings. By integrating findings that offer both broad statistical 

relationships and in-depth contextual information, this dissertation produces rich insights 

essential for guiding policy and practice in designing safe, supportive, and developmentally 

appropriate TDEs. Ultimately, the dissertation's mixed-methods design emphasizes the 

generation of knowledge that is both scientifically rigorous and practically relevant, especially 

for the context of German elite youth sports.  

3.3 Research Context 

In the German elite sport context, talent development is embedded within a multi-level 

structure, coordinated at national, regional, and local levels. At the macro-level, the Federal 

Ministry of the Interior and Community (BMI) holds primary responsibility for elite sports 

funding and policy, working in close collaboration with the German Olympic Sports 

Confederation (DOSB) and the National Paralympic Committee Germany (DBS) to develop 

and implement high-performance strategies. Together, these government bodies coordinate 

funding, set performance criteria, and shape the overarching policy frameworks for talent 

identification and development. A central element of this structure is the network of Olympic 

Training Centers (OSPs). These OSPs serve as regional hubs for elite athletes, offering 

multidisciplinary support services such as sport psychology, physiotherapy, dual career 

consultation, medical care, and nutritional guidance. Many national sport federations have 
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established sport-specific national training centers within these OSPs to capitalize on their 

infrastructural and expert resources. These resources are available to all athletes belonging to 

a youth national team or higher. The OSPs play a pivotal role in preparing selected talents for 

international competitions. At the meso- and micro-levels, sports clubs, elite sport schools 

(Eliteschulen des Sports), and training groups are crucial in identifying, recruiting, and 

nurturing young talented athletes. These institutions provide athletes with access to structured 

long-term training plans, national and international competition opportunities, and academic 

support systems to facilitate dual career development. The squad-based classification system 

(see Table 4) forms the background of athlete funding and support. Athletes are assigned to 

specific squads based on performance-related criteria and potential assessments, granting them 

access to financial resources, training infrastructure, and support services. This system reflects 

an institutionalized, performance-oriented approach to talent development that seeks to identify 

and promote promising athletes from an early age. 

Table 4. Description of the German squad system. 

Squad status Eligibility criteria 

Olympic/Paralympic squad 

[Olympiakader 

/Paralympicskader] 

 

Athletes with a proven chance of a medal or 

finals place in the upcoming 

Olympic/Paralympic Games. 

Perspective squad 

[Perspektivkader] 

Athletes with the potential to reach the finals in 

the upcoming Olympic/Paralympic Games 

and/or the perspective to reach a final or medal 

in the following Olympic/Paralympic Games. 

 

Supplementary squad 

[Ergänzungskader] 

Athletes who are important training partners that 

support performance development, especially of 

Olympic/Paralympic squad athletes, as well as 



 METHODOLOGY 

42 

 

athletes who are used to optimize quota places 

for the Olympic/Paralympic Games in 

international championships and competitions. 

 

Junior squad 1 

[Nachwuchskader 1] 

Athletes with a medium to long-term perspective 

for integration into the national teams of 

men/women. 

 

Junior squad 2 

[Nachwuchskader 2] 

Athletes who have been selected from the 

Regional squad by the respective sports 

federation on the basis of their potential to 

become elite athletes. 

 

Regional squad 

[Landeskader] 

Athletes of the Regional squad form the first 

level in the squad system. The admission of a 

player to the Regional squad usually occurs only 

after several years of basic training and is a sign 

of the athlete’s potential as a competitive athlete. 

Note: Adapted from “Anpassung der Kaderstrukturen/Kaderdefinitionen im Olympischen Sommer- und 

Wintersport zum 01.01.2018” [“Adjustment of squad structures/squad definitions in Olympic summer and winter 

sports as of 01.01.2018”] (DOSB, 2017). The eligibility criteria were restricted to individual sports. For this work, 

the classification of team sports was simplified in differentiating only between regional squad and national 

junior/senior squad. 

 

Current status of German elite sport 

Germany’s declining relative performance at recent Olympic Summer Games (e.g., Rio 2016: 

rank 5; Tokyo 2021: rank 9; Paris 2024: rank 10) have triggered critical evaluations of the 

efficiency, coherence, and long-term orientation of the national elite sport system (DOSB, 

2025). In response to this trend, the DOSB (2022) and BMI (2023) commissioned strategic 

evaluations, which have highlighted significant challenges, including: 
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• Fragmented responsibilities across federations and institutions: A lack of effective 

cooperation between sports federations and funding bodies leads to inconsistent talent 

pathways. 

• Deficiencies in personnel: A significant shortage of qualified coaches and 

management staff at all levels of the sports system hinders the systematic development 

of talent. 

• Challenges in talent recruitment and retention: The success of elite sport depends 

on a broad, sustainable base of young talented athletes, yet the sports system struggles 

to attract and retain a sufficient number of talented youth athletes. 

Parallel to these performance-related concerns, athlete-led organizations such as Athleten 

Deutschland e.V. have amplified voices demanding cultural change, improved safeguarding 

mechanisms, and better preparation for life beyond sport (Athleten Deutschland e.V., 2021; 

2022). These recent developments reveal significant tensions between performance goals, 

developmental needs, and athlete protection, especially in elite youth sport, where young 

athletes often find themselves navigating complex pressures in high-performance 

environments with limited agency or voice. 
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4 Empirical Studies 

4.1 Study I: Mapping Functional and Dysfunctional Talent Development Environment 

Features 

Talent development environments within sports: a scoping review examining functional 

and dysfunctional environmental features 

Hauser, L.-L., Harwood, C. G., Höner, O., O’Connor, D., & Wachsmuth, S. (2024). Talent 

 development environments within sports: a scoping review examining functional and 

 dysfunctional environmental features. International Review of Sport and Exercise 

 Psychology, 17(2), 1105–1131. https://doi.org/10.1080/1750984X.2022.2129423 

[This manuscript is the accepted version of the article published in the journal International Review of Sport and 

Exercise Psychology and has been available online since 24th October, 2022] 

 

Prior to conducting the scoping review, a review protocol was pre-registered on the Open 

Science Framework. The protocol can be accessed via the following citation: 

Hauser, L.-L., Höner, O., O’Connor, D., Harwood, C. G., & Wachsmuth, S. (2020). 

 Talent development environments within talent pathways in sports: A scoping 

 review examining functional and dysfunctional environmental features. A pre-

 registered review protocol. Open Science Framework. 

 https://doi.org/10.17605/OSF.IO/CQ4P5 

https://doi.org/10.1080/1750984X.2022.2129423
https://doi.org/10.17605/OSF.IO/CQ4P5
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Abstract 

Based on the work of Martindale et al. (2005) and Henriksen et al. (2010a), researchers have 

increasingly focused on environmental features influencing talent development in sport from 

an integrated, holistic perspective. These contributions led to a quickly evolving body of 

literature and a proliferation of findings related to facilitative and debilitative environmental 

features. With a timely appraisal of this work warranted, this review aims to coalesce salient 

results from talent development environment research. For this purpose, a holistic perspective 

is employed on (a) the environmental level, by considering the sport and non-sport domain and 

by identifying functional and dysfunctional features, as well as on (b) the outcome level, by 

considering wellbeing and personal development, alongside athletic development, as important 

athlete-related outcomes. Following a systematic search, 44 articles were identified and 

findings summarised by conducting a directed content analysis (Hsieh & Shannon, 2005). 

Several functional and dysfunctional features were derived from the literature and grouped into 

the following main categories within a preliminary conceptual framework: Preconditions of the 

Sport Environment, Organisational Culture, Integration of Efforts, and Holistic Quality 

Preparation. The framework’s contribution to a more systemic and holistic approach to talent 

development is discussed and critical future research directions are proposed. 

Keywords: holistic ecological approach; TDEQ; psychosocial factors; coaching; organisational 

culture 
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Introduction 

Looking from the outside, it appears that Spain’s FC Barcelona and the US women’s 

gymnastics team have two things in common: Both maintain a strong track record of 

transitioning youth athletes into elite sports and both subsequently produce consistent success 

on the world stage. Thus, these settings seem to be building upon successful talent development 

environments (TDEs). Such TDEs are worthwhile studying from a performance perspective to 

identify features supportive of athletic development within and across sports and countries. 

Indeed, sport psychology research has frequently embraced this approach within the past 

(Feddersen et al., 2021).  

Yet, it can also be questioned whether successful TDEs are simply defined by performance 

outcomes (i.e., results, medals) or whether a more holistic consideration of the athlete as a 

human being is required (i.e., wellbeing, personal development). Accordingly, there is one 

major difference between the above-mentioned settings: “La Masia” – the youth academy of 

FC Barcelona – has been described as a nurturing place that not only aims to encourage athletes 

to consider their career development in the long-term, but also provides education and teaches 

values such as self-demand, discretion and humility (Maqueira et al., 2019). In contrast, the 

abuse and maltreatment experienced by athletes within the US Gymnastics system paints a 

picture of a destructive environment for the athletes’ wellbeing and personal development 

(Mountjoy, 2019). Furthermore, the US Gymnastics’ systemic ignorance and mismanagement 

of interpersonal violence within the association provides a salient example for a sport 

environment which appears successful yet harms young athletes through its dysfunctional 

interpersonal and organisational processes. Several recently published position statements and 

reviews on topics such as mental health (Chang et al., 2020; Henriksen et al., 2020a; Moesch 

et al., 2018), dual careers (Stambulova & Wylleman, 2019), career transitions (Stambulova et 

al., 2021), and occupational safety in high-performance sport (Schinke et al., 2021) call for a 
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holistic consideration of young athletes within talent development pathways. For example, the 

International Society of Sport Psychology (ISSP; Schinke et al., 2021) urges sport associations 

to (a) introduce safe sport policies and (b) to actively provide opportunities through which 

youth athletes can develop as people not just as athletes. Young athletes within talent 

development systems could thus highly benefit from approaches employed within the realm of 

the positive youth development movement which is advocated within grassroots and 

recreational sports and where an emphasis is put on the development of intra- and interpersonal 

skills as well as coping resources (Harwood & Johnston, 2016; Jørgensen et al., 2020). To this 

end, stakeholders within TDEs should accept athletes' wellbeing and personal development, 

besides sporting excellence, as key objectives along the talent pathway (Harwood & Johnston, 

2016).  

Studying TDEs from an integrated, holistic, and ecological perspective would allow scholars 

and sport practitioners to fully understand the systemic processes which facilitate or hinder the 

pursuit of the above-mentioned objectives. Employing an ecological perspective promotes a 

recognition that the environment is a complex set of multiple interrelated settings and structures 

that affect developmental processes and outcomes of the athletes (Bronfenbrenner & Morris, 

2007). Such an approach would, thus, account for the interactions taking place between the 

various stakeholders within the direct and indirect sport and non-sport environment rather than 

merely focusing on individual environmental features (Henriksen & Stambulova, 2017; 

Mathorne et al., 2021). Moreover, the inclusion of multiple stakeholders' perspectives may help 

to improve high-performance sport environments to develop athletes more holistically 

(Poucher et al., 2021). 
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Theoretical Foundations of TDE Research in Sport 

Within talent development research, Martindale et al. (2005) and Henriksen et al. (2010a) have 

provided suggestions on how TDEs may be studied from an integrated, holistic, and ecological 

perspective. 

The Model of Effective Talent Identification and Development Procedures by Martindale et al. 

(2005) describes five interacting key features of TDEs which facilitate athletes’ performance 

development, including: (1) long-term aims and methods; (2) wide-ranging coherent messages 

and support; (3) emphasis on appropriate development rather than early selection; (4) 

individualized and ongoing development; and (5) an integrated, holistic, and systematic 

development approach. The model formed the theoretical foundation for the Talent 

Development Environment Questionnaire (TDEQ; Martindale et al., 2010), an instrument 

which offers researchers as well as sport practitioners the opportunity to obtain feedback on a 

variety of environmental features in various competitive sport environments (e.g., Gledhill & 

Harwood, 2019). Reviewing the research that followed this initial impetus, Li et al. (2014) 

advanced the original model by forwarding a taxonomic classification summarising 

environmental features of effective talent development encompassing the three main categories 

milieu (e.g., sport culture), individuals (e.g., coaches), and provisions (e.g., long-term 

development). At the same time, Li et al. (2015) also presented the TDEQ-5, a revision of the 

original scale. A recent review by Wang et al. (2019) specifically referred to the TDEQ-5 

factors emphasising their importance for fostering athletic development and success.  

Additionally, Henriksen et al.’s (2010a) Holistic Ecological Approach (HEA) provides a 

foundation for examining TDEs from a systemic perspective by considering both structural as 

well as procedural aspects of the environment. The HEA includes two working models: (1) The 

Athletic Talent Development Environment model encompassing structural components that 
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surround the athletes across two domains (athletic and non-athletic) and levels (macro- and 

micro-level) as well as temporal aspects of development. (2) The Environment Success Factors 

model further describes the preconditions (e.g., finances), processes (e.g., training) and 

outcomes (e.g., individual/ team development) of effective TDEs. With organisational culture 

at its core, the model describes how the success of an environment results from the interaction 

between these preconditions and processes. Success is hereby defined according to a TDE’s 

main function of helping ‘promising young athletes [to] make a successful transition from 

junior to top-level senior sports’ (Henriksen, 2010, p. 39). However, this notion has been 

criticized by Feddersen et al. (2021) who highlighted how success was often equated with 

positive environments rather than considering that positive and negative features may occur 

simultaneously within TDEs.  

The Current Review 

Considering the growing density of research investigating TDEs during recent years, an up-to-

date review and appraisal is necessary to coalesce the most significant insights for researchers 

and practitioners. This is especially important given that none of the existing reviews so far has 

integrated findings of studies utilising different methodological and conceptual approaches to 

TDE research. Accordingly, this review aims to bring together the insights of various research 

avenues investigating TDEs from a holistic perspective and thus provides a comprehensive 

overview of the research landscape. In addition, within this review the holistic view on TDEs 

is extended by looking at both the process and the outcome level. Therefore, this review aims 

to (1) outline the theoretical and methodological approaches utilised to investigate TDEs in 

sports, and to (2) forward a preliminary conceptual framework of functional and dysfunctional 

features of TDEs from a holistic perspective.  
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With the second aim in mind, holistic refers to (a) the environmental level, considering the 

sport and non-sport domain and identifying functional as well as dysfunctional features, and to 

(b) the outcome level, considering wellbeing and personal development, alongside athletic 

development, as important athlete-related outcomes. Thus, we take a broader approach to 

defining the effectiveness of TDEs compared to previous reviews which focus on TDE features 

that help to ‘produce’ elite athletes (cf. Feddersen et al., 2021; Wang et al., 2019). As such, 

components and processes which hinder athletes’ sport and personal development and deprive 

their wellbeing are considered dysfunctional, while those which facilitate athletes’ sport and 

personal development as well as wellbeing are considered functional. Such an understanding 

is important to drive future research within the area and contribute to a more systemic and 

holistic approach to athletes’ development across talent pathways. 

Methods 

To achieve the outlined objectives, a scoping review was deemed appropriate to examine the 

research on features of TDEs in sport. Scoping reviews allow researchers to integrate 

qualitative, quantitative, and mixed-methods studies and to explore the extent of the existing 

literature, map the evidence, and identify key factors and research gaps related to a given field 

(Munn et al., 2018; Tricco et al., 2016). The current review was pre-registered within the Open 

Science Framework (https://doi.org/10.17605/OSF.IO/CQ4P5) and followed the PRISMA 

guideline’s extension for scoping reviews (PRISMA-ScR; Tricco et al., 2018).  

Search Strategy 

A preliminary search of Web of Science was conducted in November 2020 to develop 

appropriate search terms and Boolean Operators. Words contained in the titles and abstracts of 

relevant articles as well as keywords describing these articles were used to further specify a 

search strategy and determine eligibility criteria (see Table 5; JBI, 2020). Subsequently, both 
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were reviewed by researchers with an expertise in talent development research and further 

refined through consultation with a librarian. The following terms were used to conduct the 

final search (15th February 2021): ((athlet* OR sport*) [All Fields]) AND ((talent OR gifted*) 

[All Fields]) AND ((organization* OR organisation* OR culture OR environment* OR 

ecological OR system* OR team) [All Fields]). A total of seven electronic databases were 

deemed relevant to identify possible articles for the review (Web of Science, SPORTDiscus, 

PsycArticles, PsycINFO, ERIC, PubMed, SURF). 

Table 5. Eligibility criteria. 

Inclusion criteria: Exclusion criteria: 

Publication in peer-reviewed journals (English, 

German) 

Book chapters, doctoral theses, grey literature 

Quantitative, qualitative, mixed-methods Theoretical papers, reviews 

Relevance to the research question 

• Performance sport setting (e.g., talent 

development pathways of national sports 

federations, sports academies) 

• Talent development focus 

• Investigation of environmental features 

within the sport and/or non-sport domain 

from an ecological perspective 

• Coverage of diverse participant perspectives 

(e.g., athletes, coaches, parents) 

Relevance to the research question – NOT incl. 

• Recreational youth sport 

• Talent identification/selection focus 

• Focus on individual characteristics of the 

athletes or the environment 

• Different target talent populations than 

athletes (e.g., academics, musicians) 

 

 

 
 

Selection Process 

All identified articles were exported into the citation management program EndNote (2013). 

The software enabled an automated removal of duplicates. The systematic database searches 

generated a total of 6,511 hits. Two articles were added through other sources. After removing 

1,375 duplicates and two articles not published in English or German language, 5,136 titles 

were screened independently by the first author and a trained student assistant. A first 

examination led to the exclusion of 4,847 articles due to irrelevant titles. For example, articles 
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were excluded when they addressed non-athlete populations, such as talented musicians. 

Accordingly, 289 potentially relevant articles were identified. To ensure internal consistency, 

the agreement between the two reviewers was calculated using the percentage of agreement 

and Cohen’s Kappa (κ; Hallgren, 2012) for all stages of the systematic search process. The 

inter-reviewer agreement for the stage of title screening resulted in a moderate agreement 

(96.01%, κ = 0.43). Articles were included in the next stage when at least one reviewer argued 

for inclusion. The subsequent abstract screening led to the exclusion of another 220 articles 

(inter-reviewer agreement: 92.73%, κ = 0.89). For example, articles were excluded that 

addressed irrelevant topics such as biopsychological characteristics of youth athletes (e.g., 

relative age effect). In case of disagreement between the two researchers, a decision was made 

based on discussions with the last author. The remaining 69 articles underwent a more thorough 

and independent assessment of the full-texts in accordance with the inclusion and exclusion 

criteria. At this stage, reasons for exclusion of articles were documented (see Figure 8). As an 

example, studies with participants that were on talent pathways of national sport federations as 

well as youth academies of professional sport clubs were included. In contrast to this, research 

examining recreational youth sport programmes and school sport programmes (e.g., high 

school student-athletes) were excluded, unless participants also belonged to a formal talent 

development pathway. Further, only articles that investigated environmental features from an 

ecological perspective were included (cf. Bronfenbrenner & Morris, 2007; see Table 5). The 

inter-reviewer agreement for the stage of full-text screening was excellent (92.75%, κ = 0.91) 

and resulted in a total of 36 included articles. At this point, disagreements between the two 

reviewers were discussed with all authors of the research group. Subsequently, the first author 

manually screened the reference lists of the existing reviews (Feddersen et al., 2021; Li et al., 

2014; Martindale et al., 2005; Wang et al., 2019) as well as all eligible articles which led to the 

inclusion of two more empirical studies. One more article was added through private 
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correspondence. Considering the timeframe, we conducted a follow-up systematic database 

search in December 2021. This search led to the inclusion of another five articles, resulting in 

the final number of 44 articles for this scoping review. The selection process is presented within 

Figure 8. Further details are available from the first author upon request. 
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Figure 8. Selection process presented in a PRISMA-ScR flow chart (Tricco et al., 2018) (with permission of Taylor 

& Francis Group). 

 

Data Extraction and Analysis 

According to the JBI Methodology Guidance for Scoping Review (2020), a data extraction 

table was developed to systematically extract and record key information from the identified 

articles (see Appendix B). Data extraction was carried out by the first author and regularly 

discussed with the last author, as suggested by Tricco et al. (2018). All relevant data items were 

extracted from the full-text publications.  

The data analysis was grounded in pragmatism, a philosophical viewpoint that accepts the 

pluralism of methodologies and assumes that quantitative and qualitative approaches can be 

combined to gain a more complete understanding of the phenomenon of interest (Giacobbi et 

al., 2005; Johnson & Onwuegbuzie, 2004). To integrate qualitative and quantitative data, a 

convergent synthesis design through data transformation was used (i.e., qualitizing quantitative 

data), the merged data sets were then analysed qualitatively (Fetters et al., 2013; Pluye & Hong, 

2014). This process allowed for a more comprehensive understanding of TDEs and led to an 

expansion of knowledge about the effects of TDEs on youth athletes’ developmental outcomes 

(Fetters et al., 2013). For example, most quantitative research examined relationships between 

specific aspects of a TDE and outcome measures such as wellbeing and burnout. These findings 

extend qualitatively oriented TDE research that examined TDEs primarily in terms of their 

success in developing senior elite athletes and that only marginally touched other potential 

development outcomes. 

For the data analysis, the first author together with the last author summarised the research 

findings of all identified studies by conducting an abductive direct content analysis (Hsieh & 

Shannon, 2005) utilising the software MAXQDA (VERBI Software, 2019). A rudimental 
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coding scheme was developed based on the five factors of effective TDEs from Li et al. (2015) 

– long-term development, holistic quality approach, support network, communication, and 

alignment of expectations - and Henriksen’s (2010) eight features of successful TDEs – training 

groups with supportive relationships, proximal role models, support of sporting goals by the 

wider environment, support for the development of psychosocial skills, training that allows for 

diversification, focus on long-term development, strong and coherent organisational culture, 

and integration of efforts. This coding scheme guided the analysis so that relevant data excerpts 

were assigned to the respective TDE features (e.g., long-term development focus). Additional 

categories were developed inductively by initially coding data units which could not be 

positioned within the coding scheme yet were relevant for the purpose of the review, and 

subsequently combined these codes into new subcategories (e.g., empowerment climate). With 

regards to the coding process, participants' quotes and authors' descriptions of the environments 

in qualitative papers and the statistical effects, interpretations thereof as well as authors’ 

summaries of the results in quantitative papers were analysed. To be indicative of a 

feature/outcome, a study had to address the topic in some way - either via quote, description, 

or statistical effect. To further clarify this process, the evaluation of the outcome 

“wellbeing/illbeing” is exemplified. The following quote from Li et al. (2017b) “There is really 

no time for recovery. After you recover over the weekend, Monday comes and everything starts 

again. The night before training, I feel like I don’t want to go training” was interpreted as in 

support of the outcome “illbeing”. Considering a quantitative research design, Thomas et al.’s 

(2020) summary of the results “Overall, athletes’ perceptions of their TDE were positively 

associated with their perceived wellbeing and inversely associated with their burnout levels” 

was evaluated as being in support of “wellbeing” and “illbeing”, respectively. 

After all articles were coded, preliminary categories representing similar facets of TDEs were 

further merged into main categories (e.g., holistic personal development and long-term athletic 
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preparation as subcategories of “holistic quality preparation”). The authors then jointly 

discussed and revised the results. As a consequence, the main as well as the subcategories were 

revised and reorganised into five main categories - Preconditions of the Sport Environment, 

Organisational Culture, Integration of Efforts, Holistic Quality Preparation, and Talent 

Development Outcomes. Finally, a preliminary conceptual framework (Figure 9) and an 

accompanying narrative synthesis were developed to further an understanding of functional 

and dysfunctional TDE features. To emphasize the person-oriented approach, talent 

development outcomes were placed at the centre of the model. The narrative synthesis was 

deemed appropriate to optimally integrate qualitative and quantitative data from multiple 

studies. Further, the textual approach of this synthesis seemed to be most adequate to present 

findings in a way that is accessible for researchers as well as policy makers and sports 

practitioners (Kastner et al., 2016; Popay et al., 2006). To provide a reader friendly report only 

exemplary references are stated within the text. All relevant references linked to the presented 

themes and subthemes are illustrated within Figure 9. 

Results 

Theoretical and Methodological Approaches  

A sharp increase in research interest on TDEs can be noted within the last seven years with 

84% of studies (n = 37) included in this review published between 2014 and 2021. Most 

research was theoretically grounded within the HEA (n = 16; Henriksen et al., 2010a) or the 

Model of Effective Talent Identification and Development Procedures (n = 15; Martindale et 

al., 2005); while about one-third of included studies utilised different theoretical approaches (n 

= 6; e.g., The Bioecological Theory; Bronfenbrenner, 2005) or were exploratory in nature (n = 

7).  
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From a methodological perspective, 31 studies employed a qualitative research approach, 

where data were collected via interviews (n = 31), observations (n = 17) and document analyses 

(n = 13). Several other studies used quantitative (n = 11) or mixed-method designs (n = 2), 

frequently conducting the TDEQ (n = 7) and the TDEQ-5 (n = 6) to assess the quality of TDEs. 

Overall, 26 studies employed a cross-sectional design, another twelve case studies included 

several points of data collection adding up to a total of two to four weeks over a time period of 

two to seven months, and six studies employed a longitudinal design (varying between twelve 

to 24 months). 

Depending on the study design, sample sizes ranged between three and 712 participants. Most 

frequently, a mix of various stakeholders (n = 18; e.g., athletes, coaches, staff, parents) was 

investigated, followed by samples consisting only of youth athletes (n = 16). Limited studies 

exclusively focused on coaches and directors (n = 5), former youth athletes (n = 3), or 

professional and world-class athletes (n = 2). Moreover, samples overwhelmingly contained 

male athletes (n = 18) or a mix of genders (n = 13), while only six studies investigated 

exclusively female athletes. Considering sport type, team sports were most frequently 

examined (n = 25) followed by individual sports (n = 11) and samples from various sports (n 

= 8). Lastly, most studies were conducted in Europe (n = 34), especially in Scandinavian 

countries (n = 16) and the UK (n = 13). Six further studies were carried out in Asia (n = 4 

Singapore, n = 1 China, n = 1 Hong Kong), three in North and Central America (n = 2 Caribbean 

Islands, n = 1 Canada) and one in Australia.  

A Preliminary Conceptual Framework of Functional and Dysfunctional TDE Features 

The preliminary conceptual framework (Figure 9) describes functional and dysfunctional 

features of TDEs in sport by considering their impact upon the athletes’ holistic development. 

Hereby, the athletes’ sport and personal development as well as their health and wellbeing are 
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considered at the core of any talent development process. The framework also proposes that 

athletes’ holistic development is significantly influenced by features of the following 

categories: (1) preconditions of the sport environment; (2) the organisational culture of a TDE; 

(3) the integration of efforts between the sport and non-sport environment; and (4) a holistic 

quality preparation for life in and outside sport. Importantly, both functional and dysfunctional 

features can exist simultaneously within a TDE, whereby the extent of these features 

determines the quality of the talented athletes’ holistic development. Each of the main 

categories is explained in detail below. 

Athlete-related Outcomes in TDEs marked by (Dys)Functional Features 

Within TDEs characterised by functional features, talented athletes seem to be flourishing 

within and outside sport. With regards to wellbeing this is marked by an athletes’ psychological 

health, basic need fulfilment and general life satisfaction (Ivarsson et al., 2015; Seanor et al., 

2017). From an athletic development perspective, young athletes seem to not only improve 

their technical, tactical, and physical skills, but are also capable and motivated to strive for 

intrinsic goals focusing on long-term athletic development (Ryom et al., 2020; Wang et al., 

2016). In addition to striving to achieve the superordinate goal of ‘producing’ senior elite 

athletes, stakeholders within functional TDEs actively promote continued sport involvement 

throughout life and record lower drop-out rates from sport (Storm, 2020; Thomas et al., 2019). 

Considering that only a few athletes eventually become top level performers (Williams & 

MacNamara, 2020), a continued self-determined involvement in sport is important for an active 

lifestyle following one’s career termination (long-term athletic development, see Figure 9).  
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Figure 9. A preliminary conceptual framework of functional and dysfunctional TDE features and its effects on the holistic development of athletes (with permission of Taylor & 

Francis Group). 
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Note: + denotes a functional feature/outcome; - denotes a dysfunctional feature/outcome. The dotted lines illustrate that functional and dysfunctional TDE features can exist 

simultaneously and interact with each other, which determines the development of the athletes. Reference numbers of studies that present data relating to this feature/outcome: 

1 = Aalberg and Sæther (2016); 2 = Bjørndal and Ronglan (2018); 3 = Cupples, O’Connor, and Cobley (2021); 4 = Curran, MacNamara, and Passmore (2021); 5 = 

Domingues, Cavichiolli, and Gonçalves (2014); 6 = Duffy, Lyons, Moran, Warrington, and MacManus (2006); 7 = Feddersen, Morris, Littlewood, and Richardson (2020); 8 

= Flatgård, Larsen, and Sæther (2020); 9 = Gangsø, Aspvik, Mehus, Høigaard, and Sæther (2021); 10 = Gledhill and Harwood (2014); 11 = Gledhill and Harwood (2015); 

12 = Gledhill and Harwood (2019); 13 = Hall, Jones, and Martindale (2019); 14 = Haukli, Larsen, Feddersen, and Saether (2021); 15 = Hayman, Borkoles, Taylor, Hemmings, 

and Polman (2014); 16 = Henriksen (2015); 17 = Henriksen, Larsen, and Christensen (2014); 18 = Henriksen, Stambulova, and Roessler (2010a); 19 = Henriksen, Stambulova, 

and Roessler (2010b); 20 = Henriksen, Stambulova, and Roessler (2011); 21 = Ivarsson, Stenling, Falby, Johnson, and Borg (2015); 22 = Jacobs, Smits, and Knoppers (2017); 

23 = Larsen, Alfermann, Henriksen, and Christensen (2013); 24 = Larsen, Alfermann, Henriksen, and Christensen (2014); 25 = Larsen, Storm, Saether, Pyrdol, and Henriksen 

(2020); 26 = Li, Martindale, and Sun (2019); 27 = Li, Wang, and Pyun (2017a); 28 = Li, Wang, and Pyun (2017b); 29 = Martindale, Collins, and Abraham (2007); 30 = 

Mathorne, Henriksen, and Stambulova (2020); 31 = Mills, Butt, Maynard, and Harwood (2014a); 32 = Mills, Butt, Maynard, and Harwood (2014b); 33 = Mitchell, Gledhill, 

Shand, Littlewood, Charnock, and Till (2021); 34 = Rongen, McKenna, Cobley, and Till (2021); 35 = Rothwell, Rumbold, and Stone (2020); 36 = Ryom, Ravn, During, and 

Henriksen (2020); 37 = Seanor, Schinke, Stambulova, Ross, and Kpazai (2017); 38 = Storm (2020); 39 = Storm, Ronglan, Henriksen, and Christensen (2021); 40 = Thomas, 

Chambers, Main, and Gastin (2019); 41 = Thomas, Gastin, Abbott, and Main (2020); 42 = Wang, Pyun, Li, and Lee (2016); 43 = Wang, Sproule, McNeill, Martindale, and 

Lee (2011); 44 = Williams and MacNamara (2020).
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Finally, TDEs marked by functional features seem to create conditions that promote the 

athletes’ personal development, for example, by empowering them to act autonomously and 

take responsibility for their own development (e.g., decision making, managing challenges; 

Flatgård et al., 2020; Storm et al., 2022), as well as to learn intra- and interpersonal skills (e.g., 

meaningful engagement in relationships, respect, and openness; Larsen et al., 2020; Williams 

& MacNamara, 2020). Additionally, athletes are allowed space and time to form a holistic 

identity by developing interests and social relationships outside of sport (e.g., school, peers, 

family) and are supported to successfully combine sport and higher education or vocational 

training within the pursuit of a dual career (Henriksen et al., 2010b; Mathorne et al., 2020; 

Rongen et al., 2021). Overall, athletes within TDEs marked by functional features seem to have 

a well-adjusted sport-life balance which equally supports a successful and sustainable 

progression in sports as well as preparing them for a healthy and successful life outside the 

world of performance sports (Rongen et al., 2021; Seanor et al., 2017). 

In contrast, TDEs marked by dysfunctional features seem to limit young athletes’ development 

to a one-dimensional focus on performance sport. This perceived imbalance of sport and life 

can impair individuals’ physical and psychological wellbeing with athletes reporting reduced 

psychological need satisfaction and increased stress (Li et al., 2017b; Rothwell et al., 2020). In 

absence of sufficient recovery phases, extensive training and competition loads seem to result 

in physical and mental overload increasing individuals’ risks of injuries and burnout (illbeing; 

Bjørndal & Ronglan, 2018; Li et al., 2017b).  

On an athletic level, research indicates that athletes within such environments may strive for 

extrinsic goals and focus on early success which likely inhibits skill improvement and long-

term development (limited athletic development; Rothwell et al., 2020; Wang et al., 2011). 

Consequently, athletes may experience a difficult or even unsuccessful junior-to-senior 
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transition (Domingues et al., 2014; Henriksen et al., 2014). Moreover, injuries and decreased 

motivation seem to result in high drop-out rates from sports rather than continued sport 

engagement throughout life (Rothwell et al., 2020; Williams & MacNamara, 2020).  

Lastly, the literature suggests that the athletes’ personal development is inhibited within TDEs 

marked by dysfunctional features (inhibited personal development). For example, athletes may 

not sufficiently build the necessary skills to cope with challenges and adversity nor to make 

autonomous decisions (Curran et al., 2021; Gledhill & Harwood, 2015, 2019). By reducing 

individuals to being an athlete, stakeholders within such an environment additionally facilitate 

the development of a one-dimensional athletic identity (Mills et al., 2014a; Williams & 

MacNamara, 2020). Within this realm, athletes are likely to experience tension between their 

sport, academic and social life, which increases daily stress and decreases their chances to 

successfully pursue a dual career (Bjørndal & Ronglan, 2018; Li et al., 2017b). Taken together, 

athletes within an environment marked by dysfunctional features often seem to sacrifice their 

wellbeing and personal life (e.g., leisure time with friends) to fully concentrate on their life as 

an athlete (Gledhill & Harwood, 2015; Rothwell et al., 2020). 

Functional and Dysfunctional Features of TDEs 

Having outlined possible consequences which athletes may experience within a TDE, the 

following section focuses on functional and dysfunctional environmental features which shape 

athletes’ development experiences in sport by discussing the main categories identified (see 

Figure 9): 

Preconditions of the Sport Environment 

The sport environment comprises the structures and day-to-day processes within a sports 

organisation (e.g., academy) which facilitate or hinder the athletes’ development. A functional 

sport environment is, for example, comprised of capable coaches and support staff and a clear 
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pathway to the senior elite level. On the contrary, difficult or non-existing relationships 

between the environment’s stakeholders (e.g., coaches) as well as to sports federations seem 

less conducive to talent development. 

Functional Preconditions of the Sport Environment. The infrastructure should be of good 

quality with all athletes having access to training facilities and equipment (Duffy et al., 2006; 

Hall et al., 2019). However, finances and facilities do not seem to be a key precondition of a 

TDE’s functionality (Flatgård et al., 2020; Mathorne et al., 2020) and giving athletes too much 

comfort and support may even decrease the athletes’ self-responsibility and ability to deal with 

challenges (Henriksen et al., 2010a). 

In contrast, the availability of skilled and capable coaches plays a central role for improving 

athletic and personal development processes and ensuring the wellbeing of talented athletes 

(Duffy et al., 2006; Martindale et al., 2007). Coaches should not only be technically and 

tactically competent but also need to regularly communicate with their athletes in a transparent 

and constructive fashion (Ivarsson et al., 2015; Li et al., 2019). To prepare athletes for a future 

in elite sports, it is essential that coaches address the demands and expectations of the senior 

elite level (Gangsø et al., 2021; Rothwell et al., 2020). Besides coaches, the support staff forms 

a highly important resource within a TDE (Hall et al., 2019; Mitchell et al., 2021). Having 

access to educated helpers who can provide an excellent standard of support in everyday life 

and especially in times of crises, for example when being injured, promotes youth athletes’ 

chances of successful development (Duffy et al., 2006; Flatgård et al., 2020; Ivarsson et al., 

2015).  

It further appears to be beneficial for youth athletes to train with and get support from more 

senior athletes, since they learn technical skills, appropriate training habits and benefit from 

their experiences about how to cope with adversity and the demands of transition (Henriksen 
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et al., 2010a; Seanor et al., 2017). TDEs that have a clear policy of allowing athletes to train 

up (e.g., across age groups, with seniors) may assist athletes become accustomed to the next 

level, making this more tangible and facilitate their transition to the next performance stage 

(links to elite level; Larsen et al., 2020; Ryom et al., 2020; Storm et al., 2022). Coaches and 

older athletes within these settings may further serve as accessible role models for youngsters 

to aspire to (Henriksen et al., 2011; Mills et al., 2014b).  

Besides the micro-environment in which an athlete is directly embedded, the macro-level 

environment also plays a crucial role in talent development. As such, system-based support 

from the sports federation is expressed through funding, sport science assistance, providing 

highly qualified coaches and coach education, as well as access to training facilities and 

equipment, and technical support (Duffy et al., 2006; Hayman et al., 2014). Further, athletes 

may be encouraged and supported in engaging with specialist support staff, such as sport 

psychologists or strength and conditioning coaches (Cupples et al., 2021; Seanor et al., 2017). 

 Dysfunctional Preconditions of the Sport Environment. Limited budget and infrastructural 

deficits seem to be an issue for talent development. Especially, limited finances for training 

camps and equipment as well as a lack of facilities for year-around training (e.g., facilities for 

winter training) represent severe hindrances for athletic development (Duffy et al., 2006; 

Henriksen et al., 2014). 

As mentioned previously, particularly coaches play a central role when it comes to the talent 

development process. However, as much as they can offer support on the developmental 

pathway, it may also limit athletes’ progress when there is a deficit of qualified and dedicated 

coaches (Duffy et al., 2006; Henriksen et al., 2014). Besides a lack of skilled coaches, the lack 

of qualified support staff and specialist advice can inhibit the performance progress and impede 

the development process of talented athletes. Such a deficiency can affect both daily treatment 
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and training (e.g., athletic training, sport psychology; Duffy et al., 2006; Larsen et al., 2014) as 

well as the management of crises and abusive behaviours in the environment, thus, endanger 

athletes’ wellbeing (e.g., safeguarding; Feddersen et al., 2020; Jacobs et al., 2017). 

A further dysfunctional feature of TDEs are steep hierarchies which cause a disconnection 

between the developmental stages making talent pathways less clear and separating juniors 

from more senior athletes (lack of role models and links to elite level; Gledhill & Harwood, 

2019; Larsen et al., 2014). In team sports, the concomitant lack of flexible long-term 

development opportunities is amplified by the professional teams’ need for short-term results, 

which leaves transitioning athletes with few playing opportunities (Aalberg & Sæther, 2016; 

Domingues et al., 2014; Flatgård et al., 2020). Similarly, rigid structures and overarching norms 

(e.g., selection criteria based on results) can reduce stakeholders’ opportunity to create 

individualized development plans addressing the specific progress needs of talented youth 

athletes (Domingues et al., 2014; Henriksen et al., 2014).  

Finally, limited support from the sports federation marked by low funding, limited coaching 

resources, and insufficient sport science and medical support may reduce the functionality of a 

TDE (Duffy et al., 2006; Henriksen et al., 2014). Moreover, minimal oversight and supervision 

from the sports federation can make a sports organisation susceptible to antagonistic and 

destructive behaviours of individuals and subgroups (Feddersen et al., 2020). 

Organisational Culture 

The organisational culture forms the basis of any TDE and is significantly shaped by the 

socialisation processes and stakeholders’ behaviours within sports organisations. In this regard, 

for example, psychological safety exemplifies a functional feature of TDEs, while a “winning 

at all costs” mentality may represent a dysfunctional feature. 
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Functional Features of an Organisational Culture. Based on the current findings, a functional 

organisational culture seems to be based on values such as openness and transparency, as well 

as on a shared responsibility to look after the athletes’ holistic development (Larsen et al., 2020; 

Mathorne et al., 2020). Most importantly, these core values are not just proclaimed, but also 

lived and communicated in everyday actions, as well as subjected to an ongoing evaluation 

(e.g., behaviour implementation, suitability; Henriksen, 2015; Seanor et al., 2017). Thus, there 

is a reliable congruence between values, goals, and behaviours of all involved stakeholders 

(coherent and lived values; Rongen et al., 2021). 

A functional organisational culture seems to further be characterised by the establishment of 

psychological safety so that skill improvement is emphasised, a strong work ethic is rewarded, 

and coaches allow for mistakes, provide feedback, and support their athletes (Henriksen et al., 

2010a; Mitchell et al., 2021; Ryom et al., 2020). In this regard, youth coaches should be 

approachable, patient and caring and spend time to form strong relationships with their athletes 

(Storm et al., 2022; Thomas et al., 2019). Thus, the athletes’ development and performance 

processes are central rather than their results (e.g., de-emphasising winning; Aalberg & 

Saether, 2016; Martindale et al., 2007). Additionally, a challenging and simultaneously 

supportive sport environment that is striving for continued development, with a shared vision 

by all involved seems central to the athletes’ overall development (Larsen et al., 2014; Mills et 

al., 2014b). This includes, for example, high-quality training groups in which performance 

standards are competitive, yet group members still offer support and openly exchange 

knowledge and experiences (e.g., team cohesion, positive and supportive atmosphere; Haukli 

et al., 2021; Henriksen et al., 2010b).  

A further important aspect of a functional organisational culture seems to be characterised by 

the environments’ empowerment climate (Mills et al., 2014b). This is marked by a general 

intention to include athletes in their own development process (Gangsø et al., 2021; Storm et 
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al., 2022), for example, by encouraging them to make independent decisions (Aalberg & 

Saether, 2016; Li et al., 2017a) or by providing opportunities to take initiative (e.g., 

independent training; Larsen et al., 2020; Ryom et al., 2020). 

Dysfunctional Features of an Organisational Culture. In contrast, a less functional 

organisational culture may, for example, be described as destructive and fragmented. 

Stakeholders (e.g., coaches, athletes, administration, etc.) within such a TDE may not share a 

common vision or mutual objectives and may even engage in power struggles to achieve their 

personal goals (Feddersen et al., 2020). Moreover, an incoherence between the organisation’s 

proclaimed philosophy and values, its policy statements, and individuals’ behaviours may be 

observed (Haukli et al., 2021; Henriksen et al., 2014).  

Stakeholders’ actions also seem to be guided by a “winning at all costs” mentality (Jacobs et 

al., 2017). Rather than directing all efforts towards athletes’ long-term development, talented 

athletes may be written off and de-selected before having had the opportunity to fulfil their 

potential (Gledhill & Harwood, 2019; Rothwell et al., 2020). Nevertheless, youth athletes’ 

progression may also be hindered by low or heterogenous performance levels within the 

training group or disruptive, negative relationships between team members (e.g., rivalry, little 

respect, low team cohesion) in which individuals are less inclined to share knowledge and 

experiences (non-supportive training groups). Such negative relationships may cause increased 

interpersonal conflict between team members, or isolation and victimization of individual 

athletes, which likely impairs their overall wellbeing (Henriksen, 2015; Henriksen et al., 2014). 

Moreover, such team issues can destroy an athletes’ focus, making them feel uncomfortable 

and in turn negatively impacting their performance (Henriksen, 2015). 

Beyond this, poor coaching behaviours and low-quality relationships may not only impair 

athletic development but also endanger athletes’ wellbeing (Ivarsson et al., 2015; Jacobs et al., 
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2017). Dysfunctional coaching behaviours along the talent pathway may, for example, include 

sporadic, unclear, and inappropriate communication (e.g., screaming, sarcasm; Rothwell et al., 

2020), showing little to no regard for athletes’ needs and expectations (Curran et al., 2021; 

Williams & MacNamara, 2020), employing coaching that is focused on mistakes (Haukli et 

al., 2021), or creating a controlling motivational climate (e.g., coercion; Li et al., 2017b). In 

these circumstances, athletes are likely to experience low-quality relationships with their 

coaches lacking such attributes as trust, care, and commitment to a mutual pursuit of 

developmental achievements. Some athletes may even suffer from abusive coaching 

behaviours (e.g., physical punishment, bullying; Jacobs et al., 2017; Li et al., 2017b). Linking 

these interpersonal misconducts back to a dysfunctional organisational culture, these 

behaviours seem to be ignored or accepted if victory is considered more important than 

developmental processes within the environment (e.g., by sport directors; Jacobs et al., 2017).  

Integration of Efforts 

Integration of efforts encompasses communication and coordination processes within and 

between the sport and non-sport environment (i.e., family, friends, school). Ideally, athletes 

experience a wide-ranging, coherent support network and synergies between the different areas 

of their lives. In dysfunctional terms, a lack of integration and coordination between the sport 

and non-sport environment may lead to conflicting expectations and demands, thus 

compromising the athletes’ development. 

Functional Features related to the Integration of Efforts. Considering youth athletes’ holistic 

development, it seems crucial to give them space and time to engage in social relationships 

outside of sport. Thus, juniors not only benefit from the additional support they receive within 

non-sport settings but can also develop interpersonal skills and build personal interests besides 

their athletic career. Here, family, especially parents, play a significant role for the developing 
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athletes (Gledhill & Harwood, 2014; Thomas et al., 2019). By providing multiple forms of 

support, such as informational (e.g., creating an effective learning environment), emotional 

(e.g., understanding the needs), and tangible support (e.g., transport, finances), as well as by 

showing appropriate behaviours (e.g., supporting the coach-athlete-relationship) parents can 

constructively partake in the athletic development of their children (Hayman et al., 2014; 

Larsen et al., 2013). Another source of support are peers (Gledhill & Harwood, 2014, 2015). 

Non-sport friends can, for example, facilitate athletes’ sport-life balance by providing a “time-

out” when rest is needed (i.e., recovery from training; Gledhill & Harwood, 2014; Larsen et 

al., 2020). Further, an adequate coordination between the sport environment and educational 

institutions promotes successful dual careers (Bjørndal & Ronglan, 2018; Mathorne et al., 

2020; Storm et al., 2022). This collaboration includes a shared understanding that both, sport 

and education, are equally important. For example, schools and clubs that create opportunities 

of additional organisational support (e.g., extra practice time during school lessons, arranging 

extra classes) help to reduce the demands dual careers pose on athletes (Henriksen et al., 2011; 

Rongen et al., 2021). 

More generally, collaboration and positive relationships between the different stakeholders of 

the sport (e.g., coaches, administrative and support staff, federations, etc.) and non-sport 

environment (e.g., teachers, family, peers, etc.), including regular communication and an open 

exchange of services and information, significantly contribute to the development of functional 

TDEs (Hall et al., 2019; Ryom et al., 2020; Storm, 2020). Thus, trusting connections within 

athlete-parent-coach triangles as well as collaborative relationships between other key 

stakeholders based on a shared understanding of effective talent promotion facilitate desirable 

athlete-related development outcomes (Mathorne et al., 2020; Mills et al., 2014a). 

Dysfunctional Features related to the Lacking Integration of Efforts. Less desirable 

experiences of the talent development process may occur due to conflicting demands and a 
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disintegration of the sport and non-sport environment, or even athletes’ isolation from the 

world outside sports. Thus, even though talented athletes may consider other life areas as 

important, they often have little time to pursue personal interests or socialize with family and 

friends (Larsen et al., 2013). High demands of an elite career may cause them to believe that it 

is necessary to sacrifice their private life in order to spend more time training and competing. 

This may also include educational responsibilities if school and sport are not well coordinated. 

Consequently, their social contacts remain predominantly within the sport environment 

(Bjørndal & Ronglan, 2018; Li et al., 2017b). 

This isolation of young athletes may also result from a non-sport environment (incl. parents, 

peers, schools, etc.) which shows little understanding of and support for a career in elite sports. 

For example, non-sport peers may have a negative impact upon a talent’s development by 

showing little regard for the disciplined lifestyle of their athlete-friend who may not be able or 

willing to engage in certain activities (e.g., partying; Gledhill & Harwood, 2015; Henriksen et 

al., 2014). For parents, dysfunctional processes are not limited to lack of support (Li et al., 

2017b; Thomas et al., 2020) but may also include parental expectations and performance 

pressure (Domingues et al., 2014; Li et al., 2017b), and excessive involvement in sport 

development processes (e.g., interferences in coaching; Mills et al., 2014a). Such parental 

behaviours may further impair relationships with stakeholders of the sport environment (e.g., 

team members, support staff) and cause friction within athlete-parent-coach triads (Bjørndal & 

Ronglan, 2018; Gledhill & Harwood, 2019). Furthermore, conflicts may also arise due to 

incompatible demands of education and sport (e.g., assignments vs. tournaments) which can 

strain the relationships between various members of the sport and non-sport environment and 

impair young athletes’ pursuits of a dual career (Gledhill & Harwood, 2015; Henriksen et al., 

2014). 
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However, integration of efforts does not only cover the coordination and collaboration of the 

sport and non-sport environment, but also working processes within the sport context. Thus, 

lack of exchange and difficult relationships between coaches (e.g., within and across age 

groups), support staff (e.g., athletic coaches, medical personnel), and stakeholders of associated 

institutions (e.g., youth national team, clubs) can significantly diminish nourishing learning 

environments (Bjørndal & Ronglan, 2018; Domingues et al., 2014). The risk for socially less-

desirable behaviours (e.g., conflict, antagonism, power abuse) among members of the sport 

setting seem to increase if system-based power relations are called into question and challenged 

by individuals or subgroups (Feddersen et al., 2020). Resulting conflicts and power struggles 

may further promote a destructive organisational culture, which in turn reinforces negative 

interpersonal behaviours. Such dysfunctional dynamics may also be caused by conflicts or 

weak connections between the local sport setting and distal, macro-level sports organisations 

by decreasing the systemic power of sports federations (e.g., oversight, supervision) and 

increasing informational power of individuals (e.g., coaches). On the other hand, relationships 

within the TDE may also become difficult due to externally prescribed changes, e.g., when 

federations attach conditions to funding (Feddersen et al., 2020). 

Holistic Quality Preparation 

The final category revolves around the quality of athletes' preparation for life in- and outside 

sport. From a functional perspective, athletes’ long-term athletic development is pursued while 

ensuring health and wellbeing and facilitating personal growth (e.g., promoting responsibility 

and autonomy). A TDE marked by dysfunctional features might instead focus on short-term 

athletic success and pay little attention to athletes’ personal and academic development, or 

health and wellbeing. 
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Functional Features related to Providing Holistic Quality Preparation. From a sport 

perspective, athletes’ long-term development seems to be supported through flexible and open 

development programs and ongoing development opportunities (Cupples et al., 2021; 

Mathorne et al., 2020). Yet, one typical characteristic of long-term athletic preparation seems 

to be the shift from diversification and deliberate play in the entrance stages of the talent 

pathway to highly specialized deliberate practice sessions in later stages (Hayman et al., 2014; 

Thomas et al., 2019). Sport environments aiming to develop young athletes for their senior 

teams also strongly focus on continuous learning and skill improvement by providing 

appropriate challenges (e.g., training or playing up; Flatgård et al., 2020; Larsen et al., 2020; 

Mills et al., 2014a). The development process can be guided by effective goal setting practices 

(incl. clear, realistic, self-referenced targets and regular review meetings) which serve as a basis 

for structured and individualized training plans that keep training loads in check and include 

sufficient recovery (Li et al., 2017a, 2017b). Being aware of the overall demands placed on 

individual athletes cannot only benefit their athletic progression but also ensure health and 

wellbeing (Storm et al., 2022). 

The athletes’ holistic personal development further involves teaching intra- and interpersonal 

skills which enable them to act autonomously and take responsibility for their actions and 

progression (Hayman et al., 2014; Rongen et al., 2021). In addition, members of the sport 

environment offer help for school and education, remain aware of daily demands and sport-

school-life balance of junior athletes, and support athletes with non-sport issues (e.g., family 

conflicts, friendships; Mills et al., 2014b; Storm et al., 2022). 

Dysfunctional Features related to Lacking Holistic Quality Preparation. In contrast to the 

above-mentioned functional long-term athletic development process, the sole focus on winning 

and short-term success may have a negative impact on athletes’ continuous progress in many 

sports (Jacobs et al., 2017; Rothwell et al., 2020). Further, athletic development may be 
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restricted due to insufficient or inappropriate training regimes, such as self-governed training, 

lacking discipline and other disturbances (e.g., training partners talking during exercise forms), 

as well as by heterogenous performance levels within the training group (e.g., talented athletes 

training with recreational athletes; Henriksen et al., 2014). Similarly, problematic goal-setting 

practices, such as setting unrealistically high and performance-related targets, or discrepancies 

between organisational (e.g., early success, reputation) and personal goals (e.g., long-term 

success) can inhibit the athletic development process (inhibited athletic preparation; Gledhill 

& Harwood, 2014; Li et al., 2017b). Finally, extensive training and competition loads, and 

insufficient recovery phases may cause athletes to suffer from overtraining and increase the 

likelihood of physical and mental illbeing (e.g., injuries, burnout; Bjørndal & Ronglan, 2018; 

Li et al., 2017b). 

To that end, dysfunctional features of TDEs are represented by a lack of concern for 

individuals’ wellbeing and health, and lack of interest in the athlete as a person. For example, 

studies have reported that coaches rarely addressed wellbeing-related topics, nor did they show 

interest in athletes’ life outside of sport (Curran et al., 2021; Mitchell et al., 2021; Williams & 

MacNamara, 2020). A failure to teach psychosocial skills (e.g., coping with pressure, 

autonomy, self-responsibility) further impaired young talents’ personal development (Haukli 

et al., 2021; Henriksen et al., 2014). Lastly, a dual career may cause substantial strain on 

athletes if education and sport are perceived as mutually exclusive by members of either the 

sport or non-sport environment, or both. As a consequence, the physical and mental burden of 

managing daily challenges within the different life areas is often carried by the athlete who is 

receiving insufficient support, and who may thus experience a constant tension between sport, 

academic and social life (Bjørndal & Ronglan, 2018; Li et al., 2017b). 
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Discussion 

The current scoping review provides an up-to-date overview of the TDE research within sport 

by integrating findings of studies grounded in different theoretical and methodological 

approaches. It further forwards a preliminary framework of functional and dysfunctional TDE 

features. Given that the underpinning data analysis of this review was based on a list of features 

forwarded by Li et al. (2015) and Henriksen (2010) to describe successful TDEs, there are 

some key commonalities between these models pertaining, for example, to conditions of the 

direct sport environment (incl. training group relationships, accessible role models), long-term 

athletic development, holistic quality preparation, and the integration of efforts of various 

stakeholders of the sport and non-sport environment. However, the current framework expands 

existing conceptualizations by including additional functional features derived from the 

literature (e.g., psychological safety; cf. Edmondson, 1999) as well as features that seem to 

have a detrimental effect on talent development outcomes. Based on the review’s findings, the 

framework illustrates that TDEs are typically shaped by a composition of simultaneously 

existing functional and dysfunctional environmental features which interact and, in their 

entirety, determine the quality of the talents’ holistic development (cf. Feddersen et al., 2021). 

Finally, in contrast to previous approaches that defined the success of a TDE primarily in terms 

of the successful transition of young athletes into elite sport, the developed framework 

considers athletic and personal development of young athletes as well as their wellbeing at the 

core of talent development. Thus it offers a more holistic and person-oriented approach to the 

research area and provides an answer to recent calls for a more systemic (i.e., organisational/ 

environmental level) and holistic (athlete outcome level) understanding of athletes’ 

development across talent pathways (Feddersen et al., 2021; Schinke et al., 2021). 

This literature review and forwarded framework further complement current developments 

within the area of dual career research. Only recently, the holistic ecological approach 
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(Henriksen et al., 2010a) was extended to advance the knowledge of dual career development 

environments (DCDE) across Europe (e.g., Henriksen et al., 2020b; Linnér et al., 2022; 

Nikander et al., 2022). A DCDE was defined as a system aiming to support athletes in their 

pursuits of mastering both, an athletic career and education or vocation (Morris et al., 2021), 

thus also taking a more holistic person-oriented approach when considering sport performance 

environments. These systems (e.g., elite sport schools, sports friendly schools or universities) 

are of importance for TDE research as they represent significant non-sport environments, in 

which ambitious youth athletes grow and develop. These DCDE studies present a very 

worthwhile body of literature which is closely linked to the research examined within this 

review. Regarding the structure of TDEs and DCDEs, there is a common understanding that 

the integration of efforts, support from across the environment, role models and access to 

support staff are essential features. Comparing essential features of a shared dual career (DC) 

philosophy with functional features included in this review, there is a consensus that a whole-

person approach, an open approach to the development of the environment, an empowerment 

climate, and care of athletes’ wellbeing are highly important for the holistic development of 

the athletes. However, since DCDEs are systems that are concerned with the compatibility of 

athletic and academic pursuits there are also some unique features such as a dedicated DC 

support team, a clear understanding of DC problems, or flexible DC solutions (Storm et al., 

2021). Given the importance of DCDEs to the holistic development of young athletes, and the 

overlapping findings from this review and DCDE studies, future work that brings together 

relevant findings from general TDE research with those from DCDE research is needed to 

create an even more comprehensive understanding of the environments in which young athletes 

develop. 
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Methodological Conclusions 

Overall, this review showcases a substantial body of work investigating environmental features 

facilitating and inhibiting talent development within sport. This process has uncovered several 

methodological issues within the current research landscape that are worthy of attention. First, 

key concepts such as “environment”, “organisational culture”, or “climate” seem to lack clear 

delineation within the TDE research and have been applied inconsistently across the included 

studies. While the current use of these terms is mainly based on the original research included 

in the review, an attempt was made to be more consistent throughout this text (e.g., referring 

to ‘environment’ as the overarching context that includes people, facilities, and the 

organisational culture). Yet, conceptual clarity is urgently needed. However, this issue is 

beyond the scope of the current paper and requires an in-depth discussion within a separate 

theoretically-focused contribution. 

Second, most of the included research either used the amount of “produced” elite level senior 

athletes as their selection criteria (e.g., Henriksen et al., 2010a, 2010b; Larsen et al., 2020) and 

looked at TDE features that may explain this success or has based investigations on a list of 

prespecified effective environmental features (e.g., Curran et al., 2021; Gangsø et al., 2021). 

This expounds the problem of adopting a performance-oriented perspective when studying 

TDEs (i.e., successful / non-successful; e.g., Haukli et al., 2021; Henriksen et al., 2014; Larsen 

et al., 2020) and highlights the need for scholars to reposition such work in a more person-

oriented manner by paying concentred attention to individuals’ health and wellbeing, as well 

as sport and personal development (cf. Feddersen et al., 2021). 

Building upon this, there is a considerable body of literature included in this review that merely 

employed cross-sectional designs, limiting cause-effect interpretations of the findings, or that 

covered only a short time period when examining TDEs. Thus, TDE research is currently 
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lacking designs which appropriately consider the temporal (i.e., longitudinal) nature of the 

development process. Of the few longitudinal and intervention studies on the impact of TDEs 

on the development of young athletes, (e.g., Feddersen et al., 2020; Hall et al., 2019; Ivarsson 

et al., 2015), more of such studies are needed. Understanding the process of how TDEs form, 

change and continuously effect the individuals engaged within a respective setting will help to 

strengthen the scientific evidence on long-term effects of environmental features on developing 

athletes.  

Finally, most included studies seemed to draw on rather similar pools of TDEs and participants, 

an observation which calls for a much-needed increase of diversity within this area of research. 

For example, most studies were conducted in Scandinavia and English-speaking countries. 

However, considering that not only sport systems vary across countries but also the national 

culture impacts upon the processes within TDEs (Henriksen, 2010; Wang et al., 2016), it is 

necessary to expand this body of research to other, established and developing, sport nations. 

Furthermore, almost all athletes investigated within the studies of this review participated in 

able-bodied sports underlining the gaping lack of research on talent development within 

disability sport. Yet, talent development in Paralympic settings is shaped by rather different 

constraints (e.g., accessibility, specialized staff, sport entry age) which in turn may require 

different TDE features to optimally support athletes with disabilities (Baker et al., 2017). 

Key Considerations of TDEs in Sport and (practical) Implications 

Functional Features and Outcomes of TDEs in Sport 

One key finding of this scoping review related to the immediate relevance of the organisational 

culture which seemed to impact features of every other main category. In particular, many 

studies within this review referred to the importance of athlete empowerment in TDEs for 

facilitating functional talent development outcomes (e.g., Mills et al., 2014b; Rongen et al., 
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2021; Ryom et al., 2020). Athlete empowerment has so far mainly been studied by examining 

coaches’ behaviours especially within the context of grassroots or youth sport (e.g., Duda, 

2013). The current review invites researchers and practitioners to think further by (a) 

recognising the importance of an empowerment climate within talent development setting as 

well as by (b) critically assessing the impact stakeholders other than coaches (e.g., peers, staff, 

associations) may have on creating such a climate within a TDE. 

Considering organisational culture as a starting point, the review also showed that TDEs may 

promote positive athlete-related development outcomes in various ways. On one hand, it 

appears that functional and dysfunctional features are accentuated differently in different 

contexts, e.g., depending on the sports, the national sport system and its resources, or even 

national culture (e.g., Henriksen et al., 2010b, 2014). On the other hand, TDEs within and 

across different sports may share overarching success features (e.g., a whole-person approach, 

empowerment climate), yet may facilitate these using a variety of practical measures (e.g., 

supporting self-organisation vs. highly structured settings; Storm et al., 2022). Thus, while 

there are certain environmental characteristics which facilitate (or hinder) athletes’ holistic 

development, it needs to be emphasised that there seems to be no “one size fits all” solution to 

pursue effective talent development per se (cf. Feddersen et al., 2021). Stakeholders therefore 

need to pay considerate attention to the distinct constraints and resources which provide a 

scaffold for the development and maintenance of a functional TDE within their respective 

setting.  

The results of this review further suggest that the distinction between functional and 

dysfunctional features is not trivial. Some TDE features may be classified on a continuum, with 

the positive pole representing the functional form (e.g., high-quality, supportive training 

groups) and the negative pole the dysfunctional form (e.g., disruptive, negative training 

groups). Yet, dysfunctional is more than the mere opposite of functional. For example, while 
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psychological safety is described as a functional characteristic of an organisational culture 

where coaches allow for mistakes, provide feedback and support their athletes (e.g., Mitchell 

et al., 2021), a dysfunctional characteristic of the organisational culture (i.e., interpersonal 

misconducts) is not only described as a lack of constructive feedback and support but may also 

include abusive coaching behaviours such as physical punishment and bullying (e.g., Jacobs et 

al., 2017). Finally, whether TDE features are functional or dysfunctional may also depend on 

the particular circumstances in which they occur within a TDE. A performance heterogeneity 

within a training group can therefore be beneficial (e.g., motivation, sharing experiences; 

Henriksen et al., 2010a) as well as detrimental (e.g., distraction, reduced coaching resources; 

Henriksen et al., 2014) for the developing athlete. A more nuanced consideration of the specific 

environment is needed to pay tribute to such contextual dynamics. 

Dysfunctional Features and Outcomes of TDEs in Sport 

In contrast to the vast amount of information on functional features, the current review 

highlights the lack of research explicitly examining neutral or dysfunctional features of TDEs 

from a holistic-ecological perspective (cf. Feddersen et al., 2021). Nevertheless, the current 

findings indicate how distant, antagonistic, or even abusive relationships existed within such 

environments and lead to detrimental athlete-related outcomes with respect to performance, 

personal development, and wellbeing (e.g., Feddersen et al., 2020; Henriksen et al., 2014; 

Jacobs et al., 2017). Thus, the highly performance-oriented nature of today's elite youth sport 

can diminish quality support and promote the use of destructive practices in many areas of 

talent development with harmful individual consequences for athletes (e.g., illbeing, isolation, 

dropout).  

While researchers have increasingly studied negative interpersonal processes within sport 

performance settings as single phenomena (e.g., Fortier et al., 2020; Wachsmuth et al., 2017), 
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a systemic perspective which includes the perspective of many stakeholders as well as their 

interactions within the constraints of the physical context (e.g., resources, facilities, etc.), can 

help to understand the circumstances and processes through which dysfunctional TDEs emerge 

and manifest. An initial impetus for such work has been provided by Feddersen and colleagues 

(2020) investigating the emergence of a destructive organisational culture within a British 

talent development pathway. Their work as well as the forwarded framework of functional and 

dysfunctional features of TDEs within this review may offer further guidance for future 

research within this area. 

Conclusion 

In summary, there is an overwhelming body of research highlighting the significance of 

environmental features for talent development in sport (e.g., Henriksen, 2010; Li et al., 2014; 

Martindale et al., 2005). With this scoping review a conceptual framework for this research is 

proposed that provides a holistic view on TDEs and talent development on an environmental 

and outcome level. It integrates various stakeholders involved within the sport and non-sport 

domain and discusses their relevance for the development process of young athletes. In 

addition, the framework points toward functional and dysfunctional environmental features 

which may simultaneously occur within TDEs, whereby the extent of these features determines 

whether the holistic development of young athletes is promoted or impaired (i.e., personal and 

sport development, wellbeing). Consideration of the framework in sport practice could make 

an important contribution to the sustainable promotion of athletes’ performance and wellbeing 

and thus to a humane, ethical approach to talent development in sport. Responsible stakeholders 

may, for example, utilise the framework to monitor functional and dysfunctional features of 

sport settings and may raise awareness for potentially neglected attributes impacting athletes’ 

holistic development. Based upon such a systematic analysis, change processes can be initiated 



 STUDY I 

 

81 

 

which further optimise the sport and non-sport environment in which young athletes develop 

and perform. 
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4.2 Study II: Links between Talent Development Environment Features and Talent 

Development Outcomes 

Links between environmental features and developmental outcomes of elite youth 

athletes: A cross-sectional study within the German talent pathway 
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 Abstract  

From a holistic perspective, the talent development environment (TDE) influences not only the 

athletic development but also the development of personal skills as well as the wellbeing of 

elite youth athletes. Alongside research on the effects of broader environmental features on 

athlete-related talent development (TD) outcomes, the importance of the closer social climate 

(i.e., teammates, coaches, support staff) is also emphasized. Therefore, the purpose of this study 

was to examine the relationship between environmental features, the social climate and athlete-

related TD outcomes (I). Additionally, an exploratory analysis was conducted to investigate 

the role of motivational climate and psychological safety in the relationship between 

environmental features and athlete-related TD outcomes (II). To this end, 345 German elite 

youth athletes completed an online survey assessing their perceptions of environmental 

features, coach-created motivational climate, and psychological safety as well as wellbeing, 

performance satisfaction, and life skills development. The results revealed that environmental 

features (especially long-term development focus, effective coach-athlete communication, and 

the social network), motivational climate and psychological safety were all significantly 

associated with the outcome variables. These findings underline the significance of 

environmental features for athlete-related TD outcomes of young talented athletes in German 

elite youth sports. However, the results indicated that motivational climate and psychological 

safety did not have significant indirect effects on the relationship between TDE features and 

athlete-related TD outcomes. Thus, it remains to be questioned if and what other processes 

influence this relationship. 

Keywords: talent development environment; motivational climate; psychological safety; 

wellbeing; performance satisfaction; life skills 
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Highlights 

- TDE features (TDEQ-5), motivational climate, and psychological safety were all linked 

to athlete development outcomes. 

- Motivational climate and psychological safety did not significantly affect relationships 

between TDE features and outcomes. 

- Long-term focus, communication and social network seem especially relevant for 

athlete-related development outcomes. 
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Introduction 

The talent development environment in sport (TDE; e.g., including system structure, 

organizational culture, personnel, financial and material resources) encompasses the 

surroundings and conditions under which the development of young athletes takes place 

(Henriksen et al. 2010; Martindale et al., 2007). Previous studies predominantly examined the 

effectiveness of such TDEs in terms of transitioning athletes to senior sports. However, 

researchers and practitioners questioned whether TDEs should only be marked by the number 

of elite athletes ‘produced’. Recent reviews and position statements on topics such as talent 

development (Feddersen et al., 2021), dual careers (Stambulova & Wylleman, 2019), 

occupational safety in high-performance sport (Schinke et al., 2021), and mental health 

(Henriksen et al., 2020a) urged stakeholders to pay more attention to the holistic development 

of youth athletes along their pathway to sporting excellence.  

Hauser, Harwood, et al. (2024) therefore examined the research literature on TDEs in sport 

focusing explicitly on environmental features that may influence wellbeing and personal 

development, alongside athletic development, of elite youth athletes. This work shows ample 

evidence for the significance of environmental features on such holistic athlete-related TD 

outcomes. With regard to individuals’ athletic development, for example, it is recognized that 

a long-term development perspective focusing on technical, tactical, physical, and also 

motivational skills is important for shaping young talents into senior elite athletes (e.g., 

Henriksen et al., 2010). In terms of mental health, recent position statements emphasized the 

importance of considering the environment’s impact on athletes’ wellbeing as part of a healthy 

and sustainable talent development pathway (e.g., Henriksen et al., 2020a). Studies following 

this call indicated a positive association between, for example, high-quality TDEs and 

increased wellbeing as well as lower levels of burnout in elite youth athletes (e.g., Thomas et 

al., 2020). Finally, considering personal development through sport, past studies showed how 
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athletes' involvement in a talent development pathway facilitated desirable personal 

characteristics and life skills, including discipline, self-responsibility, autonomy, and social 

skills (e.g., Rongen et al., 2021; Storm et al., 2022). Moreover, the evidence forwarded in the 

area of Positive Youth Development (PYD) supporting life skills learning through sport (e.g., 

time management, interpersonal communication, social skills; Newman et al., 2023) may serve 

as a foundation for similar research in the TD context (Harwood & Johnston, 2016).  

Holistic Perspective on Talent Development Environments 

To investigate potential environmental influences on athlete-related TD outcomes in sport, 

previous studies mainly employed an integrated, holistic approach typically utilizing the 

theoretical conceptualizations forwarded by Henriksen et al. (2010) and Martindale et al. 

(2005). Based on a qualitative research methodology, Henriksen et al. (2010) proposed the 

Holistic Ecological Approach which is often used to describe specific environments in their 

complexity and thereupon draw conclusions on their success in developing elite athletes. 

Martindale et al. (2005), similarly, forwarded an integrated, dynamic, and empirically 

supported model which showcases five environmental features conducive to TD: long-term 

goals and methods, wide-ranging coherent communication and support, emphasis on long-term 

development rather than early success, individualized and continuous development, and 

integrated, holistic, and systematic development. Based on this model, two quantitative 

measurements were developed assessing the quality of TDEs in sports, namely, the Talent 

Development Environment Questionnaire (TDEQ; Martindale et al., 2010) and Li et al.'s 

(2015) modification (TDEQ-5). These instruments have since been used to pursue a 

quantitative approach to studying TDEs by examining statistical relationships between 

attributes of the sporting environment and outcome measures such as wellbeing and burnout. 

Associations between TDE Features and athlete-related TD Outcomes 
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 Numerous research studies that have used the TDEQ or TDEQ-5 to assess the sporting 

environment have shown the relationship between environmental features and athlete-related 

TD outcomes (cf. Hauser, Harwood, et al., 2024). For example, Ivarsson et al. (2015) indicated 

that elite youth athletes who perceived their TDE as supportive and focusing on long-term 

development experienced less stress and higher wellbeing. This relationship between 

environmental features and mental health in talented youth athletes has also been shown in 

other research studies (e.g., Li et al., 2017; Thomas et al., 2020). In addition, associations of 

TDE features with performance-related aspects (e.g., Mitchell et al., 2021; Wang et al., 2016) 

as well as with personal characteristics (Wang et al., 2011) were also found. 

However, when considering the closer social context within TDEs, research in the area of sport 

coaching provides a large body of empirical findings demonstrating the influence of coaches’ 

behaviours on athletes’ experiences, development, motivation and wellbeing (cf. Duda, 2013). 

Grounded in Achievement Goal Theory (AGT; Ames, 1995) and Self-determination Theory 

(SDT; Deci & Ryan, 2000), Duda (2013) proposed a multidimensional conceptualisation of the 

coach-created motivational climate which is induced by coaches’ way of communicating with 

and behaving towards their athletes. According to Duda (2013), an empowerment climate is 

created if coaches facilitate athletes’ task-involvement and offer high levels of autonomy and 

social support, while a disempowerment climate is marked by high levels of ego-involvement 

and control. In the context of elite youth sports, researchers demonstrated the importance of an 

empowerment climate for functional athlete-related TD outcomes showing how encouraging 

athletes and increasing their input made them feel more valued, autonomous, and competent in 

their sport (e.g., Hall et al., 2019). Yet, a coach-created disempowerment climate may also 

result in negative athlete-related TD outcomes. For example, a controlling and negative-centred 

coaching climate may undermine athletes’ health and functioning (Appleton & Duda, 2016; 

Duda, 2013), increase stress and athletes’ risk to suffer from burnout (e.g., Jacobs et al., 2017). 
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In short, it is evident that coaches play a central role in TDEs and can have a significant 

influence on the development outcomes of athletes, both in a beneficial and detrimental way 

(Hauser, Harwood, et al., 2024).  

In addition to the above-mentioned wider environmental features and coach-induced 

motivational climate, teammates and support staff also appear to play an important role for 

young athletes’ development experiences. Originating from organizational psychology, the 

concept of psychological safety has recently attracted attention in the sport sphere. It is 

generally defined as “a shared belief held by members of a team that the team is safe for 

interpersonal risk taking” (Edmondson, 1999, p. 350). Thus, psychologically safe 

environments provide space for athletes to raise questions, ask for help, and seek feedback 

without being afraid of punishment, rejection, or other negative repercussions (Gosai et al., 

2023; Jowett et al., 2023). In sports, research indicates that perceived psychologically safe 

environments are not only related to improved team resilience and better team functioning 

(Fransen et al., 2020) but also to individual athletes’ performance satisfaction, mental 

wellbeing, and positive development outcomes (Gosai et al., 2023; Vella et al., 2024). Overall, 

the current empirical evidence suggests that psychological safety might promote healthy 

functioning at both an inter- and intrapersonal level. As such psychological safety seems to be 

an integral part of a TDE allowing talented athletes to take risks, make mistakes and 

consequently learn (cf. Feddersen et al., 2021; Martindale et al., 2007). 

The Current Study 

In summary, there is a vast amount of research highlighting the importance of environmental 

features for TD in sport. However, besides studies investigating associations between broader 

environmental features and athlete-related TD outcomes (cf. Hauser, Harwood, et al., 2024), 

there is also a growing body of research examining relationships between coach-created 

motivational climate and TD outcomes (e.g., Appleton & Duda, 2016). The construct of 
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psychological safety has emerged as another area of growing interest in the field of talent 

development. Guided by the empirical evidence base, this study aimed to further explore the 

associations between environmental features and athlete-related TD outcomes as experienced 

by athletes from within the talent development pathway of German Olympic and Paralympic 

sports. A cross-sectional design was deemed most suitable to pursue this objective as it allowed 

to draw the relatively large sample needed for respective statistical analyses from an in numbers 

limited population (see Lakens, 2022) without imposing an unreasonable workload on 

participants. 

The first aim of the present study was to investigate the direct links between environmental 

features (TDEQ-5, motivational climate, and psychological safety) and athlete-related TD 

outcomes. Based on the current TDE research, three statistical models are examined: In model 

1a it is hypothesized that the five TDE features presented by Li et al. (2015) positively link to 

athletes’ wellbeing, performance satisfaction, and life skills development (H1a). Model 1b 

hypothesized that empowerment climate is positively, and disempowerment climate negatively 

associated with athlete-related TD outcomes (H1b). The association between psychological 

safety and athlete-related TD outcomes is hypothesized to be positive in model 1c (H1c).  

Based upon such “direct effect models”, the second aim of this study was more exploratory in 

nature. Considering that motivational climate and perceived psychological safety capture the 

social climate of athletes’ innermost circles of their sport environment, “indirect effect models” 

were analysed to gauge how such immediate environmental features may impact the 

association between more general TDE features captured by the TDEQ-5 and athlete-related 

TD outcomes. Considering motivational climate (model 2a), it was predicted that 

empowerment climate shows positive indirect effects and disempowerment climate negative 

indirect effects within the relationship between TDE features and athlete-related TD outcomes 

(H2a). For psychological safety (model 2b), positive indirect effects were expected for the 
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relationship between TDE features and athlete-related TD outcomes (H2b). Lastly, the models 

were compared to determine which of them best fit the data. For illustration purposes, a 

conceptional model is presented in Figure 10. 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 10. Conceptual model of the hypothesized relationships between TDE features and athlete-related TD 

outcomes.  

Note: H1a-c displays the direct relationships between TDE features (TDEQ-5, motivational climate, and 

psychological safety) and athlete-related TD outcomes. H2a describes indirect paths between TDE features 

measured by the TDEQ-5 (Li et al., 2015) and athlete-related TD outcomes via coach-created motivational 

climate. H2b describes indirect paths between TDE features measured by the TDEQ-5 (Li et al., 2015) and athlete-

related TD outcomes via psychological safety. Latent variables are indicated by oval forms, manifest variables by 

square forms. Note: All bivariate relationships between the constructs were hypothesized to be positive, except for 

disempowerment, which was hypothesized to have a negative relationship with all other constructs. 

 

Methods 

Participants 

Overall, from 545 athletes who started the survey, 345 athletes completed the study (n = 180 

females, n = 165 males; Mage = 16.09; SDage = 2.66) resulting in a response rate of 63.3%. 

All participants were part of the German talent development system and participated in either 

an Olympic (n = 330) or Paralympic sport (n = 15). The German talent development system is 
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structured around a squad system which provides a framework for selecting and supporting 

promising youth athletes along their career. It encompasses five levels building upon another 

aiming at a systematic performance development from the lowest (regional) to the highest 

(Paralympic /Olympic) squad (DOSB, 2017; see Supplements for more details). Considering 

the German squad system, 32 participants stated to classify as (potential) members of an 

Olympic/Paralympic or national senior squad, 145 athletes stated to be part of a national 

development squad and another 168 of a regional squad (M years in squad = 3.77; SD = 2.41). 

All athletes met the age criteria which would still permit them to qualify for the national 

development squad (i.e., talent status; 21 years old for Olympic and 25 years old for Paralympic 

sports). Further, participants represented athletes from both team (n = 141; e.g., soccer, 

basketball, handball, etc.) as well as individual sports (n = 204; e.g., table tennis, swimming, 

track and field, etc.; see Supplements for the sport-specific sample characteristics) and had 

been involved in their respective sport for an average of 8.54 years (SD = 3.20). Athletes had 

further been training in their current TDE for M = 2.81 years (SD = 2.28), trained for 

approximately 5.11 days per week (SD = 1.10), and competed on either an international (senior: 

n = 36 / junior: n = 106), national (senior: n = 5/ junior: n = 97) or regional level (senior: n = 

1/ junior: n = 100).  

Measures 

Besides inquiring for demographic information (e.g., age, gender, sport, level), a survey battery 

assessing TDE features, motivational climate, and psychological safety, as well as wellbeing, 

performance satisfaction and life skills was employed (see Table 6 for sample items).  

Talent Development Environment Questionnaire (TDEQ-D)  

The German translation of the TDEQ-5 (Alfermann et al., 2023) was used to assess athletes’ 

perceptions of key environmental features. The TDEQ-D consists of 25 items and includes five 
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features: Long-term development focus (LTD), alignment of expectations (AOE), 

communication (COM), holistic quality preparation (HQP) and social network (SN). 

Responses were provided on a 6-point Likert scale (1 = “strongly disagree”, 6 = “strongly 

agree”). Several studies have previously supported the reliability and validity of the TDEQ-5 

(e.g., Alfermann et al., 2023; Thomas et al., 2020). 

Empowerment and Disempowerment Motivational Climate Questionnaire (EDMCQ-D) 

The German EDMCQ-C (Ohlert, 2018) was utilized to assess athletes’ perceptions of the 

coach-created motivational climate. The EDMCQ-D consists of 34 items and includes three 

sub-facets representing an empowerment climate (i.e., task involving, autonomy-support, 

social-support) and two sub-facets representing a disempowerment climate (i.e., ego involving, 

controlling coaching). Participants responded on a 5-point Likert scale from 1 (strongly 

disagree) to 5 (strongly agree). The EDMCQ-C has previously shown to be a valid and reliable 

measure across multiple languages (e.g., Appleton et al., 2023; Birr et al., 2023). 

PsySafety-Check (PS-C) 

The German version of the psychological safety scale (Fischer & Hüttermann, 2020) consists 

of seven items and was employed to assess the athletes’ perceptions of psychological safety 

within their team/training group. Participants rated their level of agreement on a 7-point Likert 

scale (1 = “strongly disagree”, 7 = “strongly agree”) with higher scores indicating greater 

perceived psychological safety. While the German translation has mainly been used in non-

sport settings (Fischer & Hüttermann, 2020; Lorenz et al., 2023), previous research in sport 

indicated support for the validity and reliability of the English questionnaire in the sport context 

(Gosai et al., 2023; Jowett et al., 2023). 

The WHO-5 wellbeing index (WHO-5) 
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Participants’ perceived wellbeing was evaluated using the German WHO-5 (Brähler et al., 

2007). The WHO-5 is widely used to screen mental wellbeing covering aspects such as vitality 

or positive mood. Five items are answered on a 6-point Likert scale ranging from 0 (not present) 

to 5 (constantly present) with higher scores displaying a higher perceived wellbeing. The 

WHO-5 has been shown to be a valid and reliable screening instrument of mental wellbeing in 

studies with youth athletes (e.g., Thomas et al., 2020). 

Athlete Satisfaction Questionnaire (ASQ) 

The individual performance subscale from the German ASQ (Harenberg et al., 2013; Riemer 

& Chelladurai, 1998) consists of three items and was used to measure athletes’ satisfaction 

with their own performance. Items were presented on a 7-point Likert scale anchored at 1 (not 

at all satisfied) and 7 (extremely satisfied). Previous research demonstrated evidence for the 

validity and reliability of the questionnaire (Harenberg et al., 2013). 

Life Skills Scale for Sport (LSSS) 

Subscales of the LSSS (Cronin & Allen, 2017) were used to investigate the relationship 

between TDE features and life skills. The LSSS assesses youth athletes’ perceived life skills 

development through sport across eight sub-facets: teamwork, goal setting, time management, 

emotional skills, social skills, interpersonal communication, leadership, and problem-

solving/decision-making. A series of studies in youth sport has established sound psychometric 

properties of the LSSS in different languages (i.e., English: Cronin & Allen, 2018; French: 

Sabourin et al., 2020; Portuguese: Nascimento-Junior et al., 2020). As there was no German 

version available, the LSSS was systematically translated by three bilingual researchers within 

a pilot study, employing a translation-back translation approach. Subsequently, the translation 

was compared to the original scale and upon discussion minor corrections were made to some 

items to improve reading comprehension.  
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For economic and statistical reasons, only the subscales time management, emotional skills, 

interpersonal communication, as well as problem solving and decision making were used in 

the current study. This decision was based on earlier studies of Cronin and Allen (2017, 2018). 

Thus, while these authors found largely satisfying fit indices and high factor loadings for all 

eight life skills factors in the validation study of the LSSS (Cronin & Allen, 2017), they also 

highlighted shortcomings for the not-selected subscales of teamwork, leadership, and social 

skills (i.e., non-significant factor loadings, cross-loadings). Moreover, Cronin and Allen (2018) 

previously reported significant associations between the selected subscales of interpersonal 

communication as well as problem solving and decision making and autonomy-supportive 

coaching behaviours. Each of the selected subscales consisted of four items which were 

answered on a 5-point Likert scale (1 = “not at all”, 5 = “very much”). As the German LSSS 

has not yet been validated in a published study, confirmatory factor analyses (CFAs) for each 

subscale were calculated yielding good results for the current sample (see Supplements). 

Procedure 

Ethical approval was obtained from the authors’ university ethics committee. For better access 

to potential participants, an information sheet outlining the purpose of the study was sent to 

sports institutions representative of the German talent development pathway (e.g., Olympic 

training centres, regional and national sport associations) who forwarded it either to athletes 

directly or to such gatekeepers as coaches or support staff. The study was then implemented as 

an online survey on Unipark Questback EFS (https://www.unipark.de). Participants were asked 

to provide informed consent before starting the survey. As all data was collected anonymously, 

no additional parental consent was required. The survey took approximately 20 minutes to 

complete and was kept online from March to September 2022. 
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Table 6. Descriptive statistics and internal consistencies of the scales. 

Scale Subscale Sample item 
Number 

of items 
Range 

Cronbach’s 

α 
N M (SD) 

TDEQ-D 

(Talent 

development 

environment 

features) 

Long-term development focus 

My coach emphasises that what I do in 

training and competition is far more 

important than winning. 

5 1-6 .66 336 4.51 (0.76) 

Alignment of expectations 
The advice my parents give me fits well 

with the advice I get from my coaches. 
5 1-6 .76 336 4.07 (1.00) 

Communication 

My coach explains how my training and 

competition programme work together to 

help me develop. 

4 1-6 .79 339 4.16 (1.01) 

Holistic quality preparation 
My coach doesn’t appear to be that 

interested in my life outside of sport. * 
7 1-6 .81 340 4.14 (0.99) 

Social network 

I can pop in to see my coach or other 

support staff whenever I need to (e.g., 

physiotherapist, psychologist, strength 

trainer, nutritionist, lifestyle advisor). 

4 1-6 .77 329 4.06 (1.05) 

EDMCQ-D 

(Motivational 

climate) 

Empowerment 
My coach encouraged players to help each 

other learn. 
17 1-5 .93 345 3.90 (0.71) 

Disempowerment My coach yelled at players for messing up. 17 1-5 .89 345 2.35 (0.75) 

Psychological 

safety 
 It is safe to take a risk on this team. 7 1-7 .80 318 5.16 (1.11) 

WHO-5 

(Wellbeing) 
 I have felt cheerful and in good spirit. 5 0-25 .81 345 14.92 (4.68) 

ASQ 

(Performance 

satisfaction) 

Individual performance 
I am satisfied with the improvement of my 

skill level. 
3 1-7 .89 342 5.36 (1.31) 

LSSS (Life 

skills) 

Time management, emotional 

skills, interpersonal 

communication, problem solving & 

decision making 

My sport has taught me to manage my 

time well. 
16 1-5 .81 345 3.82 (0.59) 
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Note: *All items in the holistic quality preparation subscale (TDEQ-D) were reversed scored. 

Data Preparation and Analysis 

Preliminary Analysis 

Prior to the main analysis, bivariate correlations, descriptive statistics, and internal 

consistencies (Cronbach’s α) among the observed variables were calculated using SPSS 

28.0.1.0 (IBM Corp, 2016; see Table 6 & 7). Missing data analysis as well as univariate 

normality tests were conducted and outliers identified. Missing data were addressed using the 

Full Information Maximum Likelihood (FIML) method which generates unbiased and efficient 

estimates under missing at random conditions (e.g., Enders & Bandalos, 2001). Missing at 

random (MAR) was assumed because missing data were unsystematically present throughout 

the sample and thus occurred, for example, among team and individual athletes as well as 

among females and males and among athletes at different squad levels. The occurrence of 

missing values thus does not seem to depend on other variables that were surveyed. Univariate 

normality tests indicated that the data differed from the normal distribution assumption. 

However, maximum likelihood techniques have been shown to be robust to moderate violations 

of the normal distribution assumption (Enders, 2010). Further, outliers were identified and 

removed based on the Mahalanobis’ distance. Finally, CFA models were conducted for each 

scale used in this study to test construct validity and showed acceptable to good fit indices for 

all constructs except for the disempowerment scale of the EDMCQ-D, which revealed a less 

satisfactory model fit (see Supplements).  

Preliminary analyses (i.e., t-tests, ANOVAs) revealed no mean group differences between 

potential subgroups such as defined by gender, sport type, type of squad, or competition level. 

Therefore, all subsequent analyses were conducted for the entire sample without considering 

subgroups (e.g., gender, squad, sport) or other confounding variables (e.g., age, time in squad). 

Additionally, neither age nor the duration of being part of the squad seemed to systematically 



 STUDY II 

97 

 

affect the associations between the environmental features and outcome variables when 

controlling for such potentially confounding variables.  

Lastly, power analysis using RMSEA test of not-close fit was conducted to detect an adequate 

sample size (MacCallum et al., 1996) for the most complex model in this study using the 

pwrSEM app (Wang & Rhemtulla, 2021). To provide a well-fitted model with a RMSEA of 

.05 compared to a model with RMSEA of .00 (statistical power of .80, α = .05), a sample size 

of N = 343 was required. Thus, the finally included sample of the current study (N = 345) just 

meets the required sample size according to the power analysis. 

Structural Equation Modelling (SEM) 

Regarding the aim of the present study, the previously presented models (see Figure 10) were 

tested by conducting a two-step covariance-based structural equation modelling approach using 

the software R (R Core Team, 2020) and MPlus Version 8.4 (Byrne, 2013). SEM was used as 

it can adequately provide information about the degree of model fit, especially when latent 

variables are included and indirect effects calculated (Fransen et al., 2020). Due to the relatively 

high number of paths within the five models (between three and 31 direct paths) in relation to 

the number of participants (N = 345), most variables were set manifest in order to calculate 

SEMs. Thus, except for the life skills variable all other variables (i.e., TDEQ-D features, 

dis/empowerment climate, psychological safety, wellbeing, and performance satisfaction) were 

included as composite scores (manifest variables). The four life skills subscales were merged 

to create a latent variable of life skills as only four of the eight life skills subscales of the LSSS 

(Cronin & Allen, 2017) were used in this study. The corresponding second-order CFA model 

with subscale scores as indicators displayed an adequate fit (see Supplements). Following a 

two-step approach, the measurement models were tested first, followed by an evaluation of the 

hypothesized structural models in step two (Byrne, 2013). To generate reliable parameter 

estimates, maximum likelihood estimation method was used (Enders & Bandalos, 2001).  
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To assess the global model fit, five commonly used fit indices were considered: The normed 

chi-square statistic (χ2/df), the Comparative Fit Index (CIF), the Tucker-Lewis Index (TLI), the 

Root Mean Square Error of Approximation (RMSEA), and the Standardized Root Mean Square 

Residual (SRMR). Indicators of an acceptable model fit are values of χ2/df below 3, CFI and 

TLI values higher than .90 and RMSEA and SRMR values equal or smaller than .08 (Hu & 

Bentler, 1999; Marsh et al., 2004). Following the recommendation of Kline (2016), the 

reference for path interpretation included a small effect below 0.20, a medium effect between 

0.20 and 0.49, and a large effect above 0.50. For the indirect effect models bootstrapping was 

applied for its efficiency in detecting indirect effects in smaller samples (Williams & 

MacKinnon, 2008). Bias-corrected bootstrapped point estimates (5000 bootstrapping samples) 

were also calculated due to the moderate violation of the normal distribution assumption 

(Enders, 2010). Finally, to decide which of the five hypothesized models was best fitting to the 

data, the global model fit indices as well as chi-square difference tests were used (Bollen, 

1989). 

Results 

Descriptive Statistics 

On average, athletes scored moderate to high on all functional perceived environmental 

variables, while they showed lower means on disempowerment climate (see Table 6). Athletes 

also demonstrated moderate to high levels of performance satisfaction and perceived life skills 

development, yet tended to display moderate to low levels of wellbeing (M = 14.92; SD = 4.68). 

As presented in Table 7, bivariate correlations revealed low to moderate significant 

associations in the expected direction between the variables (r = |.11| to r = |.64|). Aligning to 

the hypothesized relationships within the conceptual model (see Figure 10), all environmental 

variables except for disempowerment positively related to the outcome variables, while 

disempowerment displayed negative correlations. 
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Table 7. Bivariate correlations of the scales. 

  Motivational Climate PS WB PSat LS 

  6 7 8 9 10 11 

1. TDEQ-LTD .56*** -.48***  .46***  .33***   .32*** .24*** 

2. TDEQ-AOE .57*** -.45***  .40***  .27***   .28*** .33*** 

3. TDEQ-COM .50*** -.38***  .40***  .25***   .24*** .35*** 

4. TDEQ-HQP .64*** -.56***  .51***  .28***   .24*** .23*** 

5. TDEQ-SN .49*** -.35***  .45***  .26***   .27*** .33*** 

6. Empowerment 
 

-.64***  .52***  .28***   .28*** .28*** 

7. Disempowerment 
  

-.46*** -.28*** -.16**   -.11* 

8. Psychological safety 
   

 .27***  .25** .20*** 

9. Wellbeing 
    

  .33*** .25*** 

11. Performance satisfaction 
     

.23*** 

10. Life skillsa 
      

Note: LTD = Long-term development focus; AOE = Alignment of expectations; COM = Communication;  

HQP = Holistic quality preparation; SN = Social network; PS = Psychological safety; WB = Wellbeing;  

PSat = Performance satisfaction; LS = Life skills; aIncludes the subscales time management, emotional 

skills, interpersonal communication, and problem solving and decision making. *p < .05, **p < .01, ***p < 

.001. 

The Direct Effects linking TDE Features, Motivational Climate, and Psychological Safety 

to athlete-related TD Outcomes 

The first model tested the direct paths from the five TDE features measured by the TDEQ-5 

(Li et al., 2015) on the three athlete-related TD outcomes (i.e., wellbeing, performance 

satisfaction, life skills). The measurement model revealed a good fit to the data (χ2 = 37.53; df 

= 23; χ2/df = 1.63; CFI = .98; TLI = .95; RMSEA = .04; SRMR = .03). In line with H1a, the 

structural model also showed some significant and positive direct effects between TDE features 

and athlete-related TD outcomes (see Table 8). In total, the proportion of variance explained 
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in each outcome was for wellbeing: R2 = .13, for performance satisfaction: R2 = .13, and for life 

skills: R2 = .20. Specifically, long-term development focus showed positive associations with 

wellbeing (ß = .21; p = .008; 95% CI = [.06;.36]) and performance satisfaction (ß = .20; p = 

.012; 95% CI = [.04;.35]). Further, communication (ß = .20; p = .034; 95% CI = [.02;.38]) and 

social network (ß = .26; p < .001; 95% CI = [.13;.40]) were positively related to life skills.  

Model 1b examined the direct paths between the motivational climate and the athlete-related 

TD outcomes. The measurement model indicated a good model fit (χ2 = 21.07; df = 14; χ2/df = 

1.51; CFI = .99; TLI = .98; RMSEA = .04; SRMR = .02). Regarding the structural model, 

empowerment climate was positively linked to wellbeing, performance satisfaction and life 

skills, whereas disempowerment climate did not show a significant relationship with 

performance satisfaction, was negatively associated with wellbeing and positively linked to life 

skills (see Table 8). The model explained the following variance for each outcome: R2 = .10 for 

wellbeing, R2 = .08, for performance satisfaction, and R2 = .12 for life skills.  

Finally, the measurement model of model 1c also showed a good fit to the data (χ2 = 13.61; df 

= 11; χ2/df = 1.24; CFI = .99; TLI = .99; RMSEA = .03; SRMR = .02). In line with H1c, the 

structural model revealed significant positive relationships between psychological safety and 

all three athlete-related TD outcomes (see Table 8). The explained variance in each outcome 

was for wellbeing: R2 = .08, for performance satisfaction: R2 = .06, and for life skills: R2 = .05. 

In conclusion, hypotheses 1a-1c were only partially supported within the current sample. 

Table 8. Standardized direct effects of TDE features on the three athlete-related TD outcomes. 

   Wellbeing Performance 

satisfaction Life skills 

  ß [95% CI] ß [95% CI] ß [95% CI] 

Model 1a 

Long-term development 
 

 

 .21** [.06;.36] 

  

 .20* [.04;.35] 

 

-.04 [-.22;.14] 
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Alignment of expectations   .03 [-.12;.18]  .10 [-.08;.27]  .16 [-.02;.34] 

Communication  -.03 [-.21;.15] -.06 [-.24;.11]  .20* [.02;.38] 

Holistic quality preparation   .11 [-.04;.26]  .02 [-.11;.16] -.09 [-.24;.06] 

Social network   .09 [-.05;.23]  .12 [-.01;.25]  .26*** [.13;.40] 

Model 1b 

Empowerment 
 

 

 .18** [.05;.30] 

  

 .30***[.17;.43] 

 

 .43*** [.29;.57] 

Disempowerment  -.17* [-.30;-.04]  .03 [-.10;.17]  .16* [.02;.31] 

Model 1c 

Psychological safety 
 

 

 .27*** [.17;.37] 

  

 .25***[.15;.35] 

 

 .23*** [.11;.34] 

Note: Model 1a = direct linkage between TDEQ-5 features and athlete-related TD outcomes. Model 1b = direct 

linkage between motivational climate and athlete-related TD outcomes. Model 1c = direct linkage between 

psychological safety and athlete-related TD outcomes. 95% CI = confidence interval at 95%; *p < .05; **p < 

.01; ***p < .001. 

 

The Indirect Effects linking TDE Features to athlete-related TD Outcomes via Motivational 

Climate 

The indirect effect model via motivational climate indicated a good fit to the data (χ2 = 44.51; 

df = 29; χ2 /df = 1.53; CFI = .98; TLI = .96; RMSEA = .04; SRMR = .03). However, almost no 

indirect path revealed a significant effect, thus not supporting H2a (Table 9). Empowerment 

and disempowerment climate only showed significant indirect effects for the association 

between holistic quality preparation and life skills (ßemp = .10; p = .008; 95% CI = [.03;.19]; 

ßdisemp = -.07; p = .027; 95% CI = [-.15;-.02]) complimented by a non-significant direct effect 

(ß = -.14; p = .083; 95% CI = [-.30;.02]). The proportion of variance explained in each outcome 

was for wellbeing: R2 = .14, for performance satisfaction: R2 = .15, and for life skills: R2 = .24. 

The Indirect Effects linking TDE Features to athlete-related TD Outcomes via Psychological 

Safety  
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Finally, model 2b including indirect effects via psychological safety also showed a good model 

fit (χ2 = 38.63; df = 26; χ2 /df = 1.49; CFI = .98; TLI = .96; RMSEA = .04; SRMR = .03). 

However, contrary to H2b, no significant indirect effects between the TDE features and athlete-

related TD outcomes via psychological safety could be observed (Table 9; wellbeing: R2 = .14, 

performance satisfaction: R2 = .14, and life skills: R2 = .21.). 

Statistical Comparison of the tested Models 

For the five models, all of which had similarly good global fit indices, a chi-square difference 

test was calculated (Bollen, 1989). The chi-square difference values were insignificant, ranging 

between p = .059 and p = .859, so that it may be assumed that all models fit equally well. 

Table 9. Standardized total, direct, and indirect effects of the SEM models between TDE 

features and athlete-related TD outcomes. 

   
Wellbeing Performance 

satisfaction Life skills 

  ß [95% CI] ß [95% CI] ß [95% CI] 

Model 2a 

Long-term development Total effect        

Direct effect           

Indirect effect via 

Empowerment 

 

   .22** [.06;.37] 

  .18* [.03;.34] 

.01 [-.02;.05] 

 

  .20* [.05;.35] 

  .19* [.04;.35] 

.03 [.00;.08] 

 

-.03 [-.22;.14] 

-.04 [-.23;.14] 

 .05 [.00;.11] 

 Indirect effect via 

Disempowerment 

.03 [.00;.08] -.02 [-.06;.01] -.04 [-.09;.00] 

 

Alignment of expectations Total effect        

Direct effect           

Indirect effect via 

Empowerment 

 

.03 [-.12;.18] 

.00 [-.15;.16] 

.01 [-.02;.05] 

 

.10 [-.08;.27] 

.08 [-.11;.25] 

.03 [.00;.08] 

 

.16 [-.01;.35] 

.13 [-.05;.32] 

.05 [.00;.12] 

 Indirect effect via 

Disempowerment 

.02 [.00;.06] -.01 [-.05;.01] -.02 [-.07;.00] 

 

Communication Total effect        

Direct effect           

Indirect effect via 

Empowerment 

  

-.03 [-.21;.15] 

-.02 [-.19;.16] 

 .00 [-.04;.01] 

 

-.06 [-.23;.11] 

-.06 [-.23;.11] 

-.01 [-.04;.01] 

 

   .20* [.02;.39] 

   .19* [.02;.38] 

-.01 [-.06;.02] 

 Indirect effect via 

Disempowerment 

-.01 [-.06;.00]  .01 [-.01;.04]  .02 [-.01;.06] 

 

Holistic quality preparation Total effect        

Direct effect           

 

.11 [-.04;.25] 

.04 [-.13;.19] 

 

 .03 [-.10;.17] 

 .01 [-.16;.16] 

 

-.11 [-.26;.04] 

-.14 [-.30;.02] 
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Indirect effect via 

Empowerment 

.02 [-.05;.09]  .06 [.00;.13]      .10** [.03;.19] 

 Indirect effect via 

Disempowerment 

.05 [-.01;.13] -.04 [-.10;.02]  -.07* [-.15;-.02] 

 

Social network Total effect        

Direct effect           

Indirect effect via 

Empowerment 

 

.09 [-.05;.23] 

.09 [-.05;.23] 

.00 [-.01;.03] 

 

.12 [-.01;.25] 

.11 [-.02;.23] 

.01 [.00;.05] 

 

   .26*** [.12;.40] 

    .24** [.10;.37] 

.02 [.00;.07] 

 Indirect effect via 

Disempowerment 

.00 [-.03;.01] .00 [-.01;.02] .00 [-.02;.03] 

Model 2b 
Long-term development 

 

Total effect 

Direct effect 

Indirect effect via 

Psychological Safety 

 

   .21** [.06;.36] 

  .19* [.04;.34] 

.02 [.00;.07] 

 

  .20* [.05;.36] 

  .18* [.03;.34] 

.02 [-.01;.07] 

 

-.04 [-.22;.14] 

-.05 [-.24;.13] 

 .01 [-.01;.06] 

 

Alignment of expectations 

 

Total effect 

Direct effect 

Indirect effect via 

Psychological Safety 

 

 .03 [-.12;.18] 

 .03 [-.13;.18] 

.00 [-.01;.03] 

 

 .10 [-.08;.27] 

.10 [-.08;.26] 

.00 [-.01;.03] 

 

 .17 [-.01;.35] 

 .17 [-.02;.35] 

.00 [-.01;.03] 

 

Communication 

 

Total effect 

Direct effect 

Indirect effect via 

Psychological Safety 

 

-.04 [-.21;.14] 

-.04 [-.21;.15] 

 .00 [-.03;.01] 

 

-.06 [-.24;.11] 

-.06 [-.23;.11] 

 .00 [-.03;.01] 

 

  .20* [.02;.39] 

  .20* [.02;.39] 

.00 [-.03;.01] 

 

Holistic quality preparation 

 

Total effect 

Direct effect 

Indirect effect via 

Psychological Safety 

 

 .12 [-.03;.26] 

 .09 [-.07;.23] 

.03 [.00;.09] 

 

.03 [-.11;.17] 

.00 [-.14;.14] 

.03 [-.01;.08] 

 

-.10 [-.25;.05] 

-.12 [-.26;.04] 

 .02 [-.02;.07] 

 

Social network 

 

Total effect 

Direct effect 

Indirect effect via 

Psychological Safety 

 

 .10 [-.04;.23] 

 .08 [-.06;.21] 

.02 [.00;.06]  

 

.12 [-.01;.25] 

.10 [-.02;.24] 

.02 [.00;.06]  

 

   .26*** [.12;.40] 

    .25*** [.11;.39] 

  .01 [-.01;.05]  

Note: Model 2a = indirect effects between TDE features measured by the TDEQ-5 (Li et al., 2015) and athlete-

related TD outcomes via motivational climate. Model 2b = indirect effects between TDE features measured by 

the TDEQ-5 (Li et al., 2015) and athlete-related TD outcomes via psychological safety. 95% CI = confidence 

interval at 95%; *p < .05; **p < .01; ***p < .001. 

Discussion 

The current study aimed to examine the relationships between athletes’ perceptions of TDE 

features (TDEQ-5), the immediate social climate of the TDE (motivational climate, 

psychological safety), and athlete-related TD outcomes (i.e., wellbeing, performance 

satisfaction, life skills; H1a-H1c). Overall, direct effect models partially supported the stated 
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hypotheses H1a-H1c. Indirect effect models did not show the hypothesized indirect effects of 

coach-created motivational climate (H2a) and psychological safety (H2b) within the 

relationships between TDE features and athlete-related TD outcomes. Further, comparison of 

the five examined models indicated that the direct effect models were preferable to the indirect 

effect models as they were less complex and fit the data equally well as the indirect effect 

models. 

Direct Links between Environmental Features and athlete-related TD Outcomes 

Considering environmental features assessed via the TDEQ-5, the results revealed an 

association between TDE features related to long-term development focus, communication, 

and social network and the respective outcome variables. Here, the significant link between 

long-term development focus and perceived wellbeing supports previous research in elite youth 

sports. For example, previous studies have already shown that youth athletes who experienced 

their TDE as focusing on long-term development perceived higher levels of wellbeing 

(Ivarsson et al., 2015) and that this relationship was even mediated by basic psychological 

needs satisfaction (Li et al., 2017). The association between long-term development focus and 

performance satisfaction is also consistent with previous research in competitive sports. 

Henriksen et al. (2010), for example, emphasized the meaningfulness of ongoing performance 

evaluation and a focus on the performance process rather than success and winning for athletes 

to develop and, in turn, successfully transition to senior elite level. Thus, the relation between 

long-term development focus and perceived wellbeing and performance satisfaction may 

indicate that athletes who perceive their TDE as providing ongoing development opportunities 

and a well-rounded support feel more competent and comfortable. Future longitudinal research, 

however, should explore this relationship in a more nuanced fashion by investigating whether 

a long-term developmental focus and a more performance-oriented focus may run alongside 

another in a complementary fashion and with different accentuations at various career stages. 
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A more performance-oriented focus may become increasingly relevant as an athlete moves up 

in the talent system towards high-performance sports (Wachsmuth et al., 2024). It therefore 

seems worthwhile to investigate how long-term developmental focus changes at different 

stages of the talent development system.  

In line with previous research, the results of the current study further highlight the importance 

of effective coach-athlete communication and the availability of a broad social network for 

athletes’ life skills development, for example, in terms of self-responsibility, discipline and 

autonomy (e.g., Rongen et al., 2021; Storm et al., 2022). Thus, not only are accessible coaches 

with sound interpersonal skills essential for athletes’ wellbeing and athletic development, but 

so is the availability, integration, and congruency of a wide-ranging support network (cf. 

Hauser, Harwood, et al., 2024). According to the current results, it is all these stakeholders who 

play a significant role in promoting skills which will serve the athlete in sports as well as in the 

life outside of sport (Rongen et al., 2021). As these different stakeholders (e.g., lifestyle 

advisor, physiotherapist, sport psychologist, etc.) and the way they work together may have 

received less attention within past research, it is important to create an awareness and better 

understanding of their relevance for preparing athletes in the best way possible for life in and 

beyond sports (Poucher et al., 2021). 

While this study revealed significant findings for some TDE features as discussed above, it 

also needs to be noted that for other TDE features (i.e., alignment of expectations, holistic 

quality preparation) the expected relations to athlete-related TD outcomes were not observed. 

While the TDEQ-5 has been validated and used in many studies, these non-significant results 

may potentially be explained by the nature of the items used in these two subscales. For 

example, in terms of wording Alfermann et al. (2023) previously noted that reversed items of 

the holistic quality preparation scale may have impeded participants’ understanding and thus 

responses. In terms of item content, there is some overlap across the subscales regarding 
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communicative exchanges between stakeholders in athletes’ support network (e.g., alignment 

of expectations, social network, holistic quality preparation) which may have weakened 

respective subscales and thus confounded current results. Moreover, Alfermann et al. (2023) 

argued that the translated instrument, especially the subscale holistic quality preparation, needs 

particular scrutiny in terms of its relevance for the German sport system. Thus, the retrieved 

non-significant results may suggest that these items need to be further adjusted due to systemic 

and cultural differences across the talent development pathway in the scale’s country of origin 

and the context of the present study. This undertaking would be worthwhile as the TDEQ 

(Martindale et al., 2010) and TDEQ-5 (Li et al., 2015) enable scientists and practitioners to 

obtain valuable feedback on a range of TDE features which can be used to further optimize the 

respective sport settings (e.g., Hall et al., 2019). 

The significant associations between motivational climate and athlete-related TD outcomes 

also support previous research in the area of sport coaching. A scoping review by Birr et al. 

(2023), for example, highlighted substantial evidence linking empowerment and 

disempowerment climate to athletes' health (including burnout, need satisfaction and 

frustration, happiness, anxiety), enjoyment of sport, autonomous motivation, and even 

experiences of sexual violence. Thus, consistent with previous research, the results of this study 

suggest that the motivational climate created by coaches in TDEs may play an important role 

in the experiences athletes have on their journey on the talent development pathway. The same 

is evident for psychological safety which was also positively associated with athlete-related 

TD outcomes in this study. It thus supports past research linking psychological safety to 

athletes’ health (Fransen et al., 2020), flourishing and thriving (Gosai et a., 2023), as well as 

trust and commitment to their coaches (Jowett et al., 2023). It seems reasonable to assume that 

athletes who perceive that they are allowed to learn from their mistakes and address concerns 
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without fear of intimidation feel more competent, valued, and confident, which is essential for 

developing expertise in sports (Baker & Horton, 2004). 

Indirect Links between Environmental Features and athlete-related TD Outcomes 

Besides the direct links between motivational climate and athlete-related TD outcomes, the 

explored role of coach-created motivational climate within the relationship of TDE features 

and athlete-related TD outcomes rarely yielded any significant results in this study. Only one 

significant indirect effect was revealed in which empowerment had a positive and 

disempowerment a negative effect on the link between athletes’ perceived holistic quality 

preparation and life skills development. Considering that holistic quality preparation is set out 

to assess to what degree the TDE is designed to prepare athletes inside and outside the sport 

context, this result seems plausible. Thus, coaches who create a more controlling and ego-

involving climate may also be paying less attention to their athletes’ holistic development but 

may even impede such skills as decision making and problem solving, effective communication 

or time management as athletes feel restricted in using these skills in a self-directed fashion. 

On the other hand, a more need-supportive and mastery-oriented climate may further promote 

coaches’ attempts of facilitating athletes’ development as a well-rounded, mature, and socially 

competent person.  

However, caution is warranted when interpreting these findings. Despite the good model fit 

across all respective SEMs, some psychometric issues of the EDMCQ-D need to be considered. 

In particular, the disempowerment scale showed a less satisfactory model fit and low factor 

loadings in the current study (see Supplements) despite the instrument’s solid theoretical 

foundation and empirical validation (Appleton et al., 2016, 2023). One explanation for this may 

be found in the origins of the scale, which was developed, translated, and validated using 

participants from grassroot sports (Appleton et al., 2016, 2023; Ohlert, 2018). Thus, even 

though the German EDMCQ-D had previously been applied in studies with athletes of high-
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performance levels (e.g., Greither & Ohlert, 2024; Ohlert et al., 2022), future studies need to 

closely examine the psychometric properties of the EDMCQ-D for elite youth sport samples 

and if necessary make further adjustments. Additionally, it could be worthwhile to test 

assumptions derived from studies which used the EDMCQ-D to investigate variances across 

different samples (e.g., recreational vs. elite youth athletes). For example, an ego-involving 

climate does not necessarily seem to be negatively associated with enjoyment and perceived 

ability in competitive sports (Jaakkola et al., 2016). Moreover, ego-orientation and ego-goals 

have proved to be motivational forces that drive elite athletes to perform at the highest level 

(Mallett & Hanrahan, 2004) and may become increasingly relevant along the talent pathway in 

predicting a successful transition into elite sports (Wachsmuth et al., 2024). Thus, while ego-

oriented settings seem less optimal in grassroot sports, preliminary results may suggest a 

potentially positive relationship between more performance-oriented approaches and athlete-

related TD outcomes in high-performance sport. As mentioned already above, it may be about 

creating the right balance of high skill mastery and performance strivings at different stages of 

athletes’ careers.  

Besides the role of coach-created motivational climate, also indirect effects via psychological 

safety on the linkage between environmental features and athlete-related outcomes were 

examined. While the SEM showed satisfying model fit parameters for the measurement model, 

indirect effects could not be shown. In hindsight, it may be assumed that conceptual similarity 

between the TDEQ-5 (Li et al., 2015) and the construct of psychological safety (Edmondson, 

1999) may have weakened the explanatory power of psychological safety. This specifically 

accounts for the two subscales of long-term development and effective communication which 

showed significant effects in the current study. Among other things, items thereof describe the 

possibility to make mistakes, and athletes’ opportunities to obtain regular progress checks, 

feedback as well as rationales for training. These items seem related to the construct of 
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psychological safety, which encompasses athletes’ beliefs that they can raise questions, ask for 

help, and solicit feedback without fearing negative consequences.  

The lack of significant results may also be explained by the origin of the utilized scale which 

was developed in an organizational context (Edmondson, 1999) and thus may have led to a 

suboptimal contextual fit. In this realm, Taylor et al. (2022) argued that the construct of 

psychological safety does not appear to be fully transferable to and applicable in high-

performance settings. They suggest that the complexity of the high-performance sport 

environment and the distinct differences from other work settings should be taken into account 

when discussing psychological safety in elite sports. While existing research shows the 

relevance of safe learning and performance environments for athletes’ wellbeing and 

flourishing (e.g., Gosai et al., 2023; Jowett et al., 2023), several more authors urge to develop 

a sport-specific scale to better capture the concept of psychological safety in this particular 

setting (e.g., Fransen et al., 2020). 

Future Research Directions 

In addition to the observed shortcomings pertaining to the utilized scales which require further 

investigation, several more avenues for future research can be identified as a result of the 

current study. On a methodological level, the sample size in this study (N = 345) was too small 

to conduct tests for measurement invariance for different subsamples (see preliminary 

analyses). Thus, for future research, it would be desirable to have larger samples so that more 

complex tests for multigroup measurement invariance (Byrne, 2008) can be conducted. For 

example, it might be worthwhile to investigate whether there are differences in perceptions of 

TDE features and athlete-related TD outcomes depending on the squad or competition level of 

the athletes as developmental needs are likely to differ across age and performance stage.  
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Further, this study used a cross-sectional approach to investigate athletes’ perceptions of their 

TDEs given the resource constraints imposed by the examined population (i.e., German elite 

youth athletes on the talent pathway; see Lakens, 2022). Therefore, no causal conclusions can 

be drawn nor can the temporal nature of talent “development” be accounted for (Hauser, 

Harwood, et al., 2024). Yet, according to Spector (2019), under certain conditions (e.g., 

accounting for temporal precedence, ruling out alternative explanations) cross-sectional studies 

can also contribute to understand causal links. For future cross-sectional research it is therefore 

recommended to integrate time elements, for example, by asking participants about specific 

events or changes that occurred (e.g., personnel, competition systems, funding) via 

retrospective approaches. By linking these events within a survey to specific athlete-related TD 

outcomes, a connection can be made between past events and current experiences despite a 

cross-sectional design. For example, participants could be asked to indicate how distinct 

changes in personnel (e.g., coaches, support staff), competition and training structures (e.g., 

trainings programs, facilities, squad status) or funding (e.g., individual and sport funding, 

sponsorships) impacted their perceptions of the TD environment and athlete-related TD 

outcomes. Such data could provide initial evidence for a perceived temporal sequence between 

environmental features and individuals’ development.  

Another way to capture temporal processes is to use latent growth curve models embedded in 

longitudinal study designs (e.g., Brown et al., 2021; Ivarsson et al., 2015). Employing such a 

design, Ivarsson et al. (2015) previously demonstrated the predictive value of TDE features on 

youth soccer players’ wellbeing. Coming back to Spector (2019), however, the dynamic nature 

of the studied variables needs to be acknowledged (i.e., TDE features, wellbeing, etc.) in the 

interpretation of respective analyses. Thus, longitudinal designs cannot control for the temporal 

changes in variables between measurement points (i.e., what comes first vs. what was measured 

first) nor do they account for potential other variables at play (i.e., correlation vs. causation), 
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and hence, can also not account for distinct cause-and-effect relationships within such complex 

phenomena as talent development. Moreover, it should be noted that longitudinal designs 

impose further practical difficulties related to participant workload and retention over time. 

Considering the already highly selected sample of elite youth athletes, longitudinal studies in 

TDE research may encounter problems with statistical power due to high dropout rates 

(Gustavson et al., 2012). Accordingly, data collection needs to be thoroughly planned and is 

best conducted within well-structured institutions with a stable participants base (e.g., youth 

academies with multiple registered teams over a season). 

This also accounts for experimental or intervention designs which may shed even more light 

on causal links between variables (Spector, 2019), however, are also more difficult to 

implement in elite (youth) sports. If there are resources and opportunities to conduct 

intervention studies, such research could aim to examine effects that occur due to distinct 

changes in TDE features and thus provide information on the complex and dynamic processes 

that shape the TDE and athletes’ individual development experiences over time (Feddersen et 

al., 2020). Based on the current study, educational programs could be designed for coaches, 

staff members, and other stakeholders which target specific TDE features (e.g., long-term 

development, empowerment climate, psychological safety) and thus enable participants to 

implement strategies which promote positive athlete-related TD outcomes (e.g., wellbeing, 

athletic performance, life skills). To assess the effectiveness of such interventions (and thus the 

role of TDE features), pre-, post-, and follow-up data can be gathered in quasi-randomized 

intervention designs and analysed using multiple-group growth curve modelling or growth 

mixture modelling (see Ram & Grimm, 2009). Yet, even in thoroughly planned intervention 

studies there remains a degree of uncertainty regarding the interpretation of causal effects given 

that other confounding variables may be at play. Considering the current field of research, 
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however, it seems rather difficult to create more standardized laboratory designs or RCTs 

which could further minimize unaccounted influences (Spector, 2019).  

Finally, TD in sport is a dynamic process taking place in complex environments embedded 

within an even more complex multi-context system, therefore, it is important to investigate 

TDEs and TD outcomes not only from the perspective of one single stakeholder. For the 

purpose of this study, we specifically aimed to examine athletes’ perceptions of the TDE and 

their individual TD outcomes. However, athlete-related TD outcomes are not only strongly 

shaped by coaches and other key stakeholders, but it is also such gatekeepers who decide upon 

the future career track athletes are allowed to partake in. Therefore, it may be worth considering 

to include coach-assessments on the development outcomes of athletes or objective 

performance measures as additional outcome variables to evaluate the athletes’ progress (i.e., 

as a criteria of functional TDEs; Höner et al., 2021). In future research, for example, coaches 

who have worked closely with athletes over a longer period of time could assess their athletic 

and personal development, possibly leading to a more differentiated evaluation than relying 

only on an athletes’ self-assessment. 

While recent research investigated TDEs from the perspective of athletes (Li et al., 2017), 

individual talent development coordinators (Jacobs et al., 2017), or elite youth athletes and 

staff members (Curran et al., 2022), there is also still a lack of research including multiple 

perspectives of various stakeholders on different levels of the elite sport system. Thus, the 

current study only examined the respective TDE in which athletes are embedded within the 

national talent development pathway, however, many young athletes participate in a number 

of such distinct talent settings, including clubs, sports schools and further selection teams. 

Studying and integrating the experiences and perceptions of stakeholders across the sports 

system (i.e., from micro to macro environment, incl. athletes, coaches, managerial staff) can 

unravel to what extent and how these environments form strategic emergences to optimally 
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support young talents, or on the other hand, reveal conflict and discrepancies among 

stakeholders at different levels of the system impeding talent development. This approach 

could contribute to a more nuanced understanding of such stakeholders and subsequently the 

functioning of talent pathways (Poucher et al., 2021). 

Conclusion 

The present study supports the significance of environmental features for elite youth athletes’ 

perceptions of athlete-related TD outcomes. Specifically, athletes who perceive a long-term 

development focus, effective communication, a broad and coherent social network, an 

empowerment climate, and psychological safety were shown to experience higher levels of 

wellbeing, performance satisfaction, and life skills development. However, the data did not 

suggest an impact of motivational climate and psychological safety on the relationship between 

broader TDE features and athlete-related TD outcomes. Thus, while it can be concluded that 

stakeholders (e.g., coaches, support staff) can facilitate athlete-related TD outcomes by 

improving athletes’ perceptions of their TDE, the question of how this works has yet to be 

answered. 
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4.3 Study III: Interplay of Functional and Dysfunctional Environmental Features 

Exploring the interplay of functional and dysfunctional environmental features for 

holistic development: a case study in a German Olympic sport 

Hauser, L.-L., Höner, O., O’Connor, D., & Wachsmuth, S. (2025). Exploring the interplay of 

 functional and dysfunctional environmental features for holistic development: A case 

 study in a German Olympic sport. Journal of Applied Sport Psychology, 1–26. 
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Abstract 

This case study seeks to understand the dynamic interplay of environmental features within a 

talent development setting of a German Olympic sport. Adopting a holistic perspective, this 

study incorporates multiple stakeholder perspectives at the micro- (e.g., coaches) and macro-

level (e.g., sport directors), examines both functional and dysfunctional TDE features, and 

focuses on holistic development outcomes (i.e., performance and personal development, 

wellbeing). Qualitative in-depth interviews and observations were conducted with 13 

stakeholders, including current and former athletes, coaches, support staff, and sport directors, 

to gather comprehensive insights into the TDE’s functioning. A Template Analysis (Brooks et 

al., 2015) was applied based on Hauser, Harwood, et al.’s TDE framework (2024) and the 

Holistic Ecological Approach (Henriksen & Stambulova, 2023) to develop main themes related 

to the TDE's preconditions, organizational culture, integration of efforts, and holistic athlete 

preparation. The findings reveal that while the TDE benefited from high-quality infrastructure, 

skilled personnel, and a commitment to holistic athlete development, it also faced significant 

challenges due to financial constraints, complex stakeholder relationships, and intense 

performance pressure. These TDE features at times created tensions grounded in contradictions 

of stakeholders’ values and the sport systems’ “inherent reality”, for example, with regards to 

respecting athletes as holistic beings with long-term development needs or focusing primarily 

on their immediate performance outcomes. The study contributes to a more nuanced 

understanding of the (social and organizational) dynamics that shape TDEs and highlights the 

complex, often conflicting nature of TDE features – tensions which TDE stakeholders have to 

navigate to support athletes effectively. 

Keywords: elite youth athletes, holistic ecological approach, interpersonal relationships, 

organizational culture, talent development 
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Lay Summary:  

Focusing on an Olympic sport setting, this study examined environmental features that can 

support or impede talented athletes’ development and wellbeing. Despite a commitment to 

athletes' holistic development (incl. sport, life, wellbeing), tensions emerged between long-

term development needs and short-term performance pressure, highlighting the complex 

challenges in elite youth sports. 

Implications for Practice: 

- Through strengthening interdisciplinary cooperation between stakeholders and 

implementing structured knowledge-sharing mechanisms within TDEs (e.g., coach 

development initiative, sport science support, multi-disciplinary team case reflections), 

elite (youth) sport organizations can mitigate organizational tensions and enhance 

holistic athlete support. 

- Sport federations should implement policies that adjust selection criteria and 

performance benchmarks to account for non-linear talent development (e.g., adapt 

benchmarks to biological age or include non-sport-related skills such as psychosocial 

skills and school effort as selection criteria). Providing flexible dual-career pathways 

(e.g., extending academic timelines, periodization of sport and education, flexibility in 

writing exams) could further support elite youth athletes in balancing training, 

education, and social life more effectively. 
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Introduction 

To gain a thorough understanding of how talented youth athletes develop into (senior) elite 

athletes, it is necessary to consider not just the individual person but also their respective talent 

development environment (TDE). Based on the current research landscape and applied talent 

development practices in sport (Henriksen & Stambulova, 2023; Stambulova & Henriksen, 

2025), respective investigations should apply a holistic perspective on both, the athlete as a 

person (i.e., considering their sport and personal development, as well as health and wellbeing), 

and the athlete’s development environment (i.e., examining functional and dysfunctional 

features across system levels and within sport and non-sport domains). It is important to note, 

that such TDEs include an athlete’s immediate social interactions in (e.g., coaches, teams) and 

outside (e.g., teachers, parents) the sport setting as well as broader systemic and societal 

influences (e.g., sport associations, national culture; Wagstaff, 2019). 

Previous research employing such a holistic environmental perspective on talent development 

mainly focused on studying successful TDEs - those that had produced top senior athletes from 

juniors – to gain an understanding of optimal talent development conditions (cf. Feddersen et 

al., 2021; Hauser, Harwood, et al., 2024). Pioneering this research avenue, Henriksen and 

colleagues introduced the Holistic Ecological Approach (HEA) in which they conceptualized 

TDEs as complex environments composed of multiple interconnected levels and domains (i.e., 

micro- and macro-level, athletic and non-athletic domains) that shape athletes’ development 

(Henriksen & Stambulova, 2023). Recent studies informed by the HEA helped to identify 

common environmental features facilitating successful talent development (TD) which were 

categorized by Henriksen and Stambulova (2023) within two main domains referring to the 

structure and to the culture of TDEs. According to these authors, structural features encompass 

the coordination between sporting and non-sporting environments, emphasizing the integration 

of efforts and the broader environment's support for athletic goals. Within the sporting 
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environment, shared features of successful TDEs include training groups characterized by 

supportive relationships and access to proximal role models. Cultural features encompass a 

coherent organizational culture that promotes long-term development, for example, training 

that permits diversification, support for the development of psychosocial skills, and openness 

to share knowledge and experiences. 

In response to calls for a more holistic developmental perspective on athletes - one that goes 

beyond performance and is considerate of athletic and personal development as well as 

wellbeing – Hauser, Harwood, et al. (2024) published a scoping review highlighting functional 

and dysfunctional TDE features within a conceptual framework. This framework describes not 

only facilitative features but also less ideal, potentially harmful environmental features and 

their impact on athletes’ holistic development. Despite the growing TDE research, however, 

there seems to remain a significant lack of studies investigating environmental features and 

processes that hinder TD in sport (Feddersen et al., 2021; Hauser, Harwood, et al., 2024). This 

is particularly concerning given documented dysfunctional processes such as controlling coach 

behaviors, unresolved organizational conflicts, and power struggles which can impede athletes’ 

development and wellbeing (Feddersen et al., 2020; Jacobs et al., 2017).  

The composition of simultaneously existing functional and dysfunctional features within TDEs 

points towards a more complex dynamic than portrayed in most TDE research which often 

only focuses on environment success factors (Feddersen et al., 2021; Hauser, Harwood, et al., 

2024; Henriksen & Stambulova, 2023). Thus, understanding the interactions of functional and 

dysfunctional features is the logical next step in advancing knowledge on TDEs to best support 

young athletes on their TD journey. Given that individuals’ actions in TDEs are interconnected 

and directly impact sport organizations’ functioning, it is crucial to consider various 

stakeholders’ (e.g., athletes, coaches, leadership personnel, support staff) experiences to gain 

multifaceted insights into the social and organizational processes of elite (youth) sports 
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(Wagstaff, 2019). Additionally, understanding the impact of TDEs on athlete development 

requires a perspective that extends beyond the micro-level sports setting to include the non-

sporting environment and broader macro-level influences (Feddersen et al., 2021; Wagstaff, 

2019). Thus, this study aims to investigate the interplay of functional and dysfunctional TDE 

features within an Olympic sport in Germany, considering stakeholders’ perspectives across 

organizational levels (i.e., micro- to macro-level) regarding athletes’ wellbeing and 

development within and outside sport. 

In Germany, the government, specifically the national ministry for sport, oversees elite sports 

funding at the macro-level, working closely with the German Olympic Sports Federation 

(DOSB) to shape high-performance sports. Together, these institutions coordinate national 

sport federations and Olympic training centers. The latter serve as regional hubs offering multi-

disciplinary support for elite (youth) athletes (incl. sport psychology, dual career advice, 

physiotherapy, etc.). Various national sport federations have established sport-specific national 

training centers at these Olympic training centers to make full use of their services. In addition, 

sports clubs, regional sport associations, and elite sport schools also play a pivotal role in 

nurturing young talents by providing structured training programs, opportunities to participate 

in national and international competitions, and support systems to balance academic and 

athletic commitments. Central to this system is a squad-based structure, where athletes receive 

targeted funding based on specific performance criteria at regional, national and international 

levels (www.bmi.bund.de).  

The interaction of these institutions underscores the complexity of the German elite sport 

system and highlights the importance of understanding how TDEs function in German Olympic 

sports to promote the development of talented young athletes. This qualitative study aims to 

(a) identify areas of tension from the interaction of functional and dysfunctional TDE features 

and (b) examine how these dynamics influence the holistic development of athletes. By 
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incorporating perspectives from TDE stakeholders at the micro- and macro-level, a nuanced 

and multifaceted picture of the respective TDE is captured. 

Methods 

A pragmatist philosophical stance shaped the methodological approach of this study. Within 

pragmatism, knowledge is considered as contextual, constructed from the interaction of 

specific situational (environmental) circumstances and individual attributes. Through this 

perspective, reality is viewed as dynamic and shaped by human experience, with knowledge 

being created through iterative inquiry aiming to generate actionable solutions in response to 

‘real world’ problems (Strübing, 2014). Thus, pragmatic inquiries do not aim to establish 

universal truth, but instead, generate context-specific insights which need to be tested and 

refined for each particular situation. Such core assumptions optimally align with a case study 

design which allows researchers to explore dynamic interactions and systemic processes within 

a real-world setting (Simons, 2009) by examining the practical consequences for and 

experiences of the individuals embedded within these environment (e.g., TDEs). Thus, 

incorporating the perspectives of different stakeholders across organizational levels in a case 

study can provide rich, context-specific insights into the interplay between functional and 

dysfunctional TDE features and their impact on athletes’ holistic development (i.e., sport & 

personal development, wellbeing). 

Case Selection and Participants 

The research team purposefully selected the studied TDE in a sport that, after several years of 

lacking success, has recently regained performance momentum. However, this success was 

accompanied by the media reporting on alleged cases of interpersonal strains, including abusive 

behaviors and organizational conflict in that sport. In response to these incidents, various 

projects were implemented by the sport federation to address these issues. As part of a leading 
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national training center embedded in an Olympic training center, the respective TDE studied 

in this research presents a particularly information-rich case (Patton, 2015); access to the TDE 

was facilitated by prior research collaboration (Hauser, Höner, et al., 2024).  

Thirteen participants were purposefully recruited (Patton, 2015), including four current and 

two former elite youth athletes (each gender-balanced), two male coaches, three female 

members of support staff, and two male (sport) directors. The diversity of participants provided 

insights across multiple levels of the TDE, shedding light on how athletes’ development was 

shaped by the immediate environment and the broader elite sport system (cf. Poucher et al., 

2021). Athletes, coaches, and one sport director were associated with the national training 

center, while all support staff members were affiliated with the Olympic training center. 

Although the support staff members were not exclusively dedicated to the respective sport’s 

national training center, they played a critical role due to their regular interactions with athletes 

and coaches. Moreover, they offered services that went beyond mere sport performance also 

targeting aspects of non-sport life domains (e.g., mental health, career advice). On the macro-

level, the director of the Olympic training center influenced decisions affecting the sport’s 

national training center, thus, was also included as a relevant stakeholder in this study. All 

coaches, staff and directors (32 to 62 years of age) had gained ample experience in performance 

sport (e.g., as former athletes or head coaches) and had been part of this specific TDE for 

several years (range: 3 to 33 years). Athletes’ age ranged between 16 and 27 years (incl. current 

and former athletes), they also had to be involved within the TDE for a minimum of 3 years be 

eligible for this study. All current athletes were part of the junior or prospective national squad 

and competed at international (youth) level at the time of data collection; both former athletes 

recently dropped out of this TDE as they did not meet the required performance norms. For 

personal protection, however, no further identifying individual information is shared in this 

manuscript.  
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Notably, the research team decided not to interview further stakeholders from the non-sport 

domain such as parents, teachers or peers. This decision was based on both, pragmatic reasons 

(i.e., limited access, wealth of data) as well as on the aspiration to include individuals that were 

immediately connected to another and (physically) shared the same environment. Asking 

participants to reflect upon their experiences within a joint physical and social setting was 

deemed to be beneficial especially for uncovering interindividual commonalities and 

differences with regards to the features shaping this TDE. However, while those stakeholders 

were not involved in this study, all interviewees were indeed encouraged to reflect upon the 

role and significance of TDE features pertaining to the non-sport domain. 

Procedure and Data Collection 

Prior to data collection, this study received ethics approval from the first author’s university. 

A contact person within the TDE, informed about the study's objectives, procedures and ethical 

considerations, facilitated access to potential participants. After securing support from sport 

directors, all participants received detailed study information and signed informed consent data 

collection. 

The case study approach incorporated multiple data sources (Cotterill, 2020) to gain a holistic 

understanding of the TDE, including in-depth interviews with participants and observations of 

the training environment (including informal conversations). Data collection took place in 

September and October 2023. The interviews were conducted in person at the training location 

or online when in-person interviews were not feasible. Interview guides, informed by TDE 

literature (e.g., Hauser, Harwood, et al., 2024; Henriksen & Stambulova, 2023; Martindale et 

al., 2007) and a pilot study with stakeholders from another sport, were tailored to each 

stakeholder group to capture diverse perspectives. Feedback from the pilot study as well as 

final discussions within the research team were used to refine the interview guides (e.g., order 

of questions, stakeholder relevance) and led to the decision to add interpretive, loosely 
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structured observations. These observations also included informal conversations with the 

participants and further stakeholders in the TDE (e.g., other coaches and staff). 

The interviews were conducted in a calm atmosphere with the first author showing genuine 

interest in participants’ experiences of the structure of the environment and the interactions of 

the people within it. Following a short introduction (e.g., one’s experiences in the sport), 

participants were asked about specific features of the TDE, including questions aimed at 

capturing their perceptions of cultural aspects of the TDE (e.g., sport directors: “What 

characterizes the culture of this TDE?”). Regular probes were used to obtain in-depth 

information about the coordination processes within the TDE as well as participants’ values 

and expectations (e.g., coaches: “What is particularly important to you in working with athletes, 

other coaches, and support staff?”). Additional questions evolved around the impact of 

environmental features on athletes' holistic development (e.g., coaches: “What resources are 

crucial for effective talent development?”). To reflect the conversation, participants were 

finally asked to consider the TDE as a whole (e.g., athletes: “What makes this environment 

special for you?”, “What changes would you recommend?”). All interviews were audio-

recorded and transcribed, they lasted between 42 and 134 minutes (M = 84.2). The full 

interview guides are available from the corresponding author upon request.  

In addition to the interviews, also observations were conducted to obtain a natural and authentic 

picture of the day-to-day interactions within the TDE. The observation period lasted for one 

week, during which the first author observed practice sessions, visited the facilities of the 

national and Olympic training center (e.g., gym, meeting rooms, etc.) as well as the sport 

school. As part of the training observations, informal conversations were held with the 

interviewed coaches and other coaches from the national training center. Observation notes 

were recorded daily as reflective audio memos, totaling 25 minutes, to ensure timely 

documentation. These observation notes were later written down as memos and processed 
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together with the interview data. This process helped to better understand social dynamics, 

connect the different perspectives of stakeholders, and become more aware of the interplay of 

various environmental features (e.g., distribution of resources, social interactions, relevant 

conversational topics, training procedures, etc.).  

Data Analysis 

Template analysis, a codebook-like technique of a thematic analysis (see Brooks et al., 2015), 

was employed to explore the interplay of functional and dysfunctional TDE features. A 

template analysis was deemed to be the most suitable method since the flexibility of this 

approach allowed the authors to integrate both TDE research-informed a priori themes and 

inductively developed themes (Brooks & King, 2014). This structured yet flexible approach 

enabled the authors to balance a structured framework with the adaptability required to pay 

justice to the specific context. Additionally, it facilitated the integration of several data sources 

(i.e., observational notes, interviews; Brooks & King, 2014).  

Data were analyzed with MAXQDA version 24 (MAXQDA Analytics Pro) following the six 

iterative steps described by Brooks et al. (2015). First, to familiarize himself with the data, the 

first author thoroughly listened to the reflective audio memos, read the transcribed interviews 

and highlighted passages that seemed important to the research aim. Moreover, memos were 

added to the interview transcripts representing reflections on the interview process and 

interactions with that individual. Further observational notes (incl. reflections on the informal 

conversations) were added as memos to the coding template. Thus, in a second step the first 

author identified a priori themes, derived from TDE literature (e.g., Hauser, Harwood, et al., 

2024; Henriksen & Stambulova, 2023) to create an initial template version (exemplary themes: 

“Organizational culture”, “Holistic development focus”). During the first round of coding using 

a subset of the data (i.e., five interviews with different stakeholders, see Brooks et al., 2015), 

the first author used inductive and deductive coding to further develop the a priori themes 
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leading to a second template version (exemplary theme: “High performance norms lead to 

immense performance pressure”). In the second round of coding, he applied the adapted 

template to an additional five interviews to further improve the preliminary themes for a third 

template version (exemplary theme: “Long-term perspective restricted by the norms of the 

wider sports system”). Finally, the third template was applied to the remaining three interviews 

to generate a final template that included data from all interviews (Brooks et al., 2015). The 

subsets of interviews for each coding phase encompassed data from various stakeholder groups 

to appropriately consider different perspectives at every stage of template development. 

Moreover, reflective notes on each interview and memos of observational notes helped to make 

sense of the interview data as well as to critically explore potential tensions and contradictions 

in the data. In the template development, functional and dysfunctional features were initially 

coded separately (exemplary themes: “Limited long-term athletic development due to the rules 

and norms of the sports system”, “Balance between standardized practices and 

individualization”) and later integrated (exemplary theme: “Negotiating long-term 

development and short-term performance”). The aim of integrating the themes was to illustrate 

the interplay between functional and dysfunctional features and the tensions that arose. While 

the first author led the analysis, the second, third, and last author acted as critical friends to 

discuss and refine codes, themes and templates within every iterative circle throughout the 

process (Smith & McGannon, 2018). For instance, the theme “Potentials and limitations of the 

sports system regarding long-term holistic development” was renamed “Negotiation between 

long-term holistic development and short-term performance pressure” to better capture the 

main tension identified in the data. 

Reflexivity and Quality Assurance 

This study adhered to the following quality criteria: coherence, rigor, reflexivity, practicality, 

and transparency (cf. Smith et al., 2014): Coherence was pursued by aligning the pragmatic 
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approach to the case study design and methods. The case study design enabled deep immersion 

in the TDE, providing rich, context-specific insights. The study being based on a theoretical 

and empirical foundation (i.e., Hauser, Harwood, et al., 2024; Henriksen & Stambulova, 2023) 

promoted its methodological and conceptual consistency, thus supporting coherence. Rigor 

was demonstrated by combining two data collection methods and data sources from diverse 

stakeholders, alongside purposeful sampling, which ensured a nuanced understanding of the 

TDE’s complexity. Additionally, rigor was ensured by discussing the results within the 

research team and involving the second, third, and last author as critical friends who provided 

an external perspective to challenge interpretations of the first author (cf. Smith & McGannon, 

2018). Moreover, results were presented to expert researchers in the field during symposia and 

conferences to obtain critical feedback. Reflexivity was shown through the authors’ reflective 

engagement during data collection and analysis, and respective considerations of their personal 

involvement in performance sports. For example, the first author is a current competitive 

athlete. His knowledge of the sport (e.g., own practice, sport-specific vocabulary) facilitated 

trust and helped build rapport with participants. Yet, his challenge was to recognize the 

participants' experiences aside his own, especially when these were quite similar. Thus, regular 

reflexive note-taking and supervisory meetings with the last author encouraged him to self-

reflect and critically engage with the data. As means of transparency, an effort has been made 

to present the procedures and findings of this study as precisely and authentically as possible, 

yet, within the restrictions needed to keep confidentiality. Thus, interview records cannot be 

made publicly available due to guidelines of the authors’ faculty’s ethics committee. Finally, 

practicality was promoted through an exchange of the results with study participants. 

Furthermore, this study addresses recent calls of German elite sports organizations for the 

investigation of (dys-)functional TDE features influencing holistic development and long-term 

participation in elite sports. 
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Results 

The final coding template encompasses four main themes, each including further second-level 

themes, which reflect different environmental aspects aligning to Hauser, Harwood, et al.’s 

(2024) conceptual framework of functional and dysfunctional TDE features (see Table 10). 

Table 10. Final Coding Template Including Four Main Themes and Respective Second-Level 

Themes. 

Main Themes Second-level Themes 

Preconditions of the Sport Environment: 

How much and how good!? 

- The Double-edged Sword of a High-Quality 

Infrastructure 

- Struggle for the Required Number of Qualified 

Personnel 

Organizational Culture: Navigating the 

High-Performance Focus while Fostering a 

Supportive Environment for Athletes 

- Negotiating Athletes’ Value beyond Performance 

- Striving for Togetherness in the Face of Divergent 

Interpersonal Approaches 

Integration of Efforts: Facilitating Athletic, 

Academic, and Social Support Systems 

within and outside the TDE 

- Challenging Coordination of Stakeholders in a 

Complex Interdisciplinary Network 

- Optimizing Support Structures: Aligning Sporting 

and Non-Sporting Networks 

Holistic Quality Preparation: Striking the 

Balance between Immediate Performance 

Demands and Developmental Needs 

- Negotiating Long-Term Development and Short-

Term Performance 

- Supporting Athletes beyond Sport: Balancing 

Athletic Performance, Academic Demands and 

Personal Life 

Note. Themes were developed deductively based on a priori themes (see Hauser, Harwood, et al., 2024; Henriksen 

& Stambulova, 2023) and inductively based on interviews and observations. 
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Preconditions of the Sport Environment: How much and how good!?  

The first main theme describes the experienced challenges linked to embedding athletes with a 

highly professional TDE from a young age onwards (e.g., training group sizes, access to 

professional equipment) and the perceived necessity to obtain sufficient highly qualified 

personnel (e.g., coaches, support services). The two lower-order themes (Table 10) reflect these 

sometimes-contradictory perceptions with the first theme questioning whether the widely 

praised infrastructure and support services truly foster athletes’ long-term talent development, 

while the second theme highlights concern about the limited availability of excellent coaches 

and service providers in the TDE. 

The Double-edged Sword of a High-Quality Infrastructure 

Participants’ discussions about the importance of a high-quality infrastructure highlighted the 

significant impact that offering near-optimal conditions from an early age has on athletes’ 

development. Regarding the TDE’s infrastructure, the first author observed high-quality 

training conditions with ample and state-of-the-art equipment and high-quality training 

facilities. This observation was supported by coach 1, who stated that “the opportunities 

available here are excellent, particularly the training facilities” and further that “the 

surrounding sports facilities are ideal, and the Olympic training center itself is a huge support”. 

These professional training conditions, as well as the proximity and accessibility of training 

and service facilities were highly valued by the athletes and perceived as paramount for their 

athletic development: “Certainly, the training facility and the quality of training are crucial 

factors. Training in a standard facility limits your potential for improvement compared to 

training in a high-quality facility like the one we have here” (athlete 1). 

However, stakeholders also suggested that there might be a risk that young athletes could 

become overly reliant on these amenities: 
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It is certainly possible to achieve much more with significantly less. I believe that, in 

some cases, the infrastructure is too good for the younger athletes. They get used to it too 

early. At some point, having this infrastructure just becomes normal for them. [...] The 

athletes might end up being so spoiled and accustomed to it that they eventually stop 

appreciating it. (coach 1) 

Thus, while all stakeholders appreciated the variety, quality and the accessibility of the 

available training infrastructure, the athlete entourage expressed concern about potential 

adverse effects of such amenities on young athletes’ personal development (e.g., with regards 

to (not) building resilience, feelings of entitlement).  

Struggle for the Required Number of Qualified Personnel 

In contrast to having access to high-quality facilities, recruiting qualified personnel presented 

more of a challenge. From participants’ accounts it became evident that while the TDE benefits 

from highly qualified coaches and support staff who “are exceptionally dedicated” (sport 

director 1), there were significant issues in recruiting and retaining sufficient numbers of these 

professionals as financial constraints made it difficult to provide enough positions for qualified 

coaches, particularly in international comparison: 

There’s the issue of manpower. […] The nations currently leading in sports are extremely 

well-staffed in terms of their coaching teams. In the US or Australia, and even more so 

in Eastern Bloc countries, a top team has one or two assistant coaches. That’s something 

we can only dream of for now. (sport director 1) 

Similar resource limitations extended to support staff services, which were located at the 

Olympic training center and varied in availability depending on athletes' squad level. Athletes 

expressed gratitude for access to services like physiotherapy, career counselling, and sports 

psychology, as highlighted by athlete 4: “When you need help, you can get it. That’s the 
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advantage of the system.” However, the high number of sports and athletes in this multi-sport 

environment overburdened staff, thus, limited athletes’ access to personalized support services 

which potentially impeded their development experiences. As sport director 2 noted, the 

Olympic training center “cannot meet the demand adequately,” especially during peak times 

like Olympic preparations, when “priority is given to Olympic candidates because there isn't 

enough time for everyone.” Despite these significant shortages, the impression arose based on 

the interviews and observation that the existing coaches and staff members often compensated 

for limited resources by demonstrating quality and high levels of commitment.  

However, dependence on government funding created additional uncertainty: “As a public 

institution, we [Olympic training center] rely on funding from the government. However, the 

federal budget allocation to the Olympic training center isn't always guaranteed [annual 

allocation of budget funds], affecting our ability to support athletes effectively” (support staff 

1). Sport director 2 further emphasized that recent increases in funding “have rarely been 

allocated to areas where athlete support could be improved, such as coaches and support staff.” 

Stakeholders also mentioned that “high-performance sports are no longer promoted as 

vigorously as they were in the 1990s. Consequently, the appreciation for these sports has also 

diminished” (support staff 3), creating even more uncertainty. Accordingly, stakeholders 

expressed a desire for increased societal recognition of elite sports, arguing that achieving the 

demanded medals at major international events like the Olympic Games is only possible with 

increased resources and better support for athletes. 

Organizational Culture: Navigating the High-Performance Focus while Fostering a 

Supportive Environment for Athletes 

Regarding the organizational setting, which emerged as the second main theme, stakeholders 

reflected on the values, rules, expectations, and practices within the TDE (Table 10). While 

there was general alignment in overarching values and norms, divergent approaches emerged 
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in how athletes were treated by different individuals. Considering the context of performance 

sport, tensions emerged specifically around stakeholders’ positions on how athletes should be 

evaluated—whether their value and status within the squad should be determined solely by 

their athletic performance or whether broader recognition of their holistic development as 

individuals should also play a role.   

Negotiating Athletes’ Value beyond Performance 

The strong performance orientation, shaped by macro-level factors like funding and selection 

criteria, appeared to influence how athletes were valued. While all participants acknowledged 

performance-orientation as a fundamental element of this elite sport setting, their views on the 

optimal training management (e.g., emphasis on high performers) and performance criteria 

(e.g., flexible performance standards) significantly varied, creating tensions within the TDE. 

Coach 1, for example, advocated for a more inclusive training environment with flexible 

performance standards and long-term development focus, stating, “I would give [the athletes] 

security for four years, so I can work calmly and spend the first two years filling up their 

toolbox with skills.” He further emphasized the importance of minimizing performance 

pressure in early development phases, explaining that he preferred not to “push them right from 

the start, telling them every day that they need to perform. Because as a ten-year-old they didn't 

know anything like that yet.” In contrast, coach 2 shared a different approach emphasizing 

individualized attention to top athletes "I continuously evaluate my top athletes and tailor my 

training sessions, content, and communication to them” and accepted that “as a result, the 

weaker athletes often fall through the cracks." 

Regarding the athletes, especially those performing well within the system may view its 

performance-driven nature less critically or even positively, as the stringent rules and standards 

would serve the purpose of reaching “the highest levels, such as the European Youth Olympic 

Festival by age 16, the Junior European Championships by age 18, and eventually the World 
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Championships, European Championships, and the Olympics” (athlete 2). Consequently, those 

who fail to meet these standards “or doesn't set it as their goal, should be filtered out.” In 

contrast, less successful or confident athletes may suffer significant stress, fearing that their 

worth depends solely on performance, as noted by former athlete 1 saying “When I can no 

longer perform, I'll be a nobody, a nothing”. 

On a broader level, the negotiation of athletes' value beyond performance was also evident in 

interviews with sport directors and support staff. While coach 2 expressed societal expectations 

that “Everyone wants to watch German medals at the Olympic Games on television, and ideally 

there should be a German in every final”, sport director 1 viewed international success also as 

an internal goal that should guide the direction of their efforts: 

We aim to develop athletes for an international career, with the goal of winning a medal. 

This is our externally set but also internal aim: to use this Olympic cycle leading up to 

2024 to show the world’s elite that we’re knocking on the door. But in the next Olympic 

cycle, the goal is to seriously aim for a medal. That’s how we’re measured by society—

by whether we’re not just taking part but actually achieving results. Hearing the German 

anthem again at a World Championship or the Olympic Games is definitely my 

motivation, and it’s shared by my colleagues. 

Nevertheless, stakeholders across all levels also emphasized that they strive to acknowledge 

the value of athletes beyond performance and take an interest in the athletes’ lives outside of 

sport. For example, when they “remember details, like someone attended their grandmother's 

80th birthday over the weekend”, show “interest in their lives outside of sports” (coach 2) and 

“We try to equip athletes who have been in the system for ten years with the necessary tools. 

We aim to ensure they develop as individuals and are prepared for the next stages of their lives” 

(sport director 1). Similarly, support staff 1 stressed the importance of recognizing both the 

physical and mental challenges athletes face: 
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At first, we talk about the injury or the concerns that brought the athlete to us. But we 

quickly realize that there are other issues as well—heartbreak, poor performance in 

competitions, school problems, worries about the future. Will I make the team? Will I 

get the financial support I need? I'm having trouble with my coach, or I’m stressed 

because my teammate is suddenly outperforming me. A lot of factors affect the athletes, 

and they end up affecting us too. 

Athletes also emphasized that personalized support is crucial: “Then there is [name of strength 

coach] […]. Whenever we have something on our minds or aren't feeling great, she's someone 

you can talk to, and she understands everything” (athlete 4). Overall, diverging views on the 

value of athletes beyond performance surfaced across all levels, as stakeholders grappled with 

balancing results and personal development.  

Adding to the personal (and interpersonal) struggles these stakeholders experienced, several 

staff members observed a shift in motivation among youth athletes, recognizing that athletes 

nowadays prioritize enjoyment and personal fulfilment alongside (or even beyond) athletic 

success, as athlete 3 confirmed: “Success for me is enjoying what I do. With my sport, it's like 

being in love. I would love it even if I weren't as good as I am; when I'm doing my sport, I just 

feel at ease.” Some stakeholders expressed their concern that this shift came with a declined 

readiness to exert effort; coach 2 noted that “the willingness to push oneself just isn't there 

anymore.” Others, however, suggested that this shift might be driven by structural issues noting 

that “around 20 years ago, many talents entered the system with the dream of becoming 

Olympic champions. Nowadays, we see this ambition decline, possibly due to a lack of recent 

successes and a clear path to achieving those dreams” (sport director 2). Given athletes’ 

evolving ambitions, balancing elite sport performance with holistic development strivings 

emerged as a key challenge experienced by TDE stakeholders with regards to providing 

sustainable support for athletes. 
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Striving for Togetherness in the Face of Divergent Interpersonal Approaches 

These challenges in balancing performance and holistic development ambitions further 

influenced broader relational dynamics within the TDE. While stakeholders emphasized the 

importance of collaboration, supportive relationships and teamwork, divergent approaches to 

interpersonal interactions became apparent - at times contradicting the very same values of 

togetherness and support that were supposed to be pursued.  

The importance of fostering a harmonious, collaborative, and cohesive working environment 

for achieving shared goals and sustained success was highlighted by former athlete 1: “It was 

cool to be part of it, experiencing a true ‘together we are stronger’ atmosphere” and supported 

by sport director 1: “What is fundamental for any collaboration is honesty, transparency, and 

the traceability of efforts. Equally crucial is a cohesive team that collectively supports and 

carries forward ideas and concepts” as well as sport director 2:  

It's enjoyable here to collaborate with colleagues who are involved in different areas and, 

together, to think about how we can optimize our performance not just as individual 

achievements but truly as a well-coordinated collective effort. That's the advantage of the 

Olympic training center: it's not about individual specialists working separately but about 

coming together as a cohesive team. 

Measures to create a cohesive environment were evident in explicit rules and behavioral 

guidelines displayed in the training facility: “We have a code of conduct and behavioral 

guidelines in place. All athletes […] are required to sign them. This ensures that we establish 

certain norms for how we interact with each other” (sport director 1). Observations showed 

that all athletes, from the youngest to the Olympians, used the same training facilities and 

interacted with each other. Informal discussions with the Olympic squad's strength and 

conditioning coach further supported the notion that an inclusive team spirit was fostered 
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within the training group. Members of the Olympic squad, top-level senior athletes, lived this 

team spirit and passed it on to young athletes:  

I try to motivate the younger athletes, especially those who are at a crossroads, deciding 

whether they want to pursue [the sport] seriously or just as a hobby. I share my passion 

for [the sport] with them without applying pressure. I ask them how they really feel about 

[the sport], and when they tell me they love it but are struggling with certain aspects, I 

try to help by having conversations and offering support, hoping it makes a difference. 

(athlete 3) 

As noted by sport director 1, the role model function of the older athletes also extended to other 

stakeholders: “Coaches are tasked with being role models. They discuss the behavioral 

guidelines either at the outset when taking over a group, or during training. […] The coaches 

are responsible for enforcing the rules consistently.” In fact, the prescribed behavioral 

guidelines and expected interpersonal interactions were evident during training sessions. For 

instance, the code of conduct specified that everyone in the facility is greeted, and observations 

showed that this norm was actually lived, with athletes and coaches consistently greeting and 

chatting with one another as well as with outsiders like the first author. While the 

implementation of behavioral norms was intended to create a cohesive environment 

characterized by fairness and equality among its members, it was noted that these rules were 

typically imposed by leadership personnel (i.e., coaches, directors) and reinforced by higher 

status members of the TDE (e.g., Olympic squad athletes), thus somewhat calling the intention 

of inclusivity and equal participation (e.g., younger athletes) into question. 

Athletes also emphasized the importance of positive relationships within their training groups. 

Having friends and getting along with teammates was considered essential as “if nobody likes 

you, and you don't like anyone, if you have no one to talk to or laugh with, it can get very 

boring very quickly” (athlete 2). Stakeholders further emphasized how important trustful and 



 STUDY III 

136 

 

strong coach-athlete relationships were for athletes’ development, as indicated by athlete 1: 

“Our coach has a significant influence on how we develop, and we all trust him”. Within this 

TDE, however, divergent coaching styles were observed that at times seemed to limit the values 

of togetherness and social support; these were especially noted by lower ranked athletes. For 

example, former athlete 1 explained how they had to call a coach by his last name which was 

exemplary of the relationship and power dynamic with this coach “who was incredibly distant 

and didn't get involved with athletes at all. He had a few favorites that he promoted and didn't 

care about the rest. The rest just trained for themselves.” Overall, the interviews illustrated the 

contradictory perceptions of former and current athletes on the same coaching staff which 

seemed to be based on performance success and social status as well as on individual coaching 

styles (e.g., hierarchical or relational). In line with those sentiments, the first author observed 

rather different behaviors among coaches with some being loud and strict during training 

sessions, while others were reassuring and communicative and aimed to create a disciplined 

yet relaxed atmosphere (e.g., music during training, fostering joy). Paralleling this dynamic, 

some coaches appeared to be distant supporters of high performers: 

Because I'm only part of the overall training process and typically involved for just two 

or three years, I consciously try not to form emotional attachments with my athletes. […] 

I aim for a strictly professional relationship that can still be respectful. I often remind 

them: ‘We have a coach-athlete relationship, we're not friends’ and I maintain this 

boundary. (coach 2) 

Others, however, tried to be approachable and attentive to performers’ individual needs: 

I’ve known this athlete for quite some time, and we’ve had many conversations. […] 

When she tells me ‘Leave me alone today, my mind is overwhelmed’, I respect that and 

give her space. Often, things are better the next day. It’s important to get to know your 

athletes to handle these situations appropriately. (coach 1) 
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These differing coaching styles illustrated the varying ways in which coach-athlete 

relationships were built within the TDE. While some coaches maintained professional distance, 

others prioritized individualized support and emotional closeness. As a result, athletes 

experienced the coach-athlete relationship differently depending on their coach’s approach 

which influenced their sense of support and motivation. Considering the bigger picture, it was 

notable that while values of togetherness, teamwork and connection were genuinely shared 

among the members of the environment, differences occurred with regards to how these values 

were understood and lived (e.g., what constitutes a ‘professional’ relationship, role modelling 

and mentorship) as well as to who these values applied to and to what degree (e.g., status of 

athletes, coaching roles). The differences in the enactment of these core values indicated a lack 

of coherent TD practices and suggested that equal opportunities were not necessarily realized 

for all athletes within the TDE. These nuanced perspectives on the TDE’s organizational 

culture were thus indicative of the power dynamics among stakeholders and their consequences 

for individual development processes. 

Integration of Efforts: Facilitating Athletic, Academic, and Social Support Systems within 

and outside the TDE 

The third main theme evolves around the coordinative and collaborative efforts required to 

integrate various stakeholders and institutions in and outside of sport (Table 10). Stakeholders 

reflected on barriers to and facilitators of effective communication, and the coordination of 

efforts to meet the ongoing demands of the TDE. Regarding athletes’ social networks outside 

of sports, they acknowledged the roles of schools, friends, and parents in athletes' development, 

emphasizing the importance of actively integrating them into the TDE. 
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Challenging Coordination of Stakeholders in a Complex Interdisciplinary Network 

Stakeholders highlighted the complex structures and coordination processes in elite sports, 

which involved, besides national and Olympic training centers, other institutions: “We have 

interfaces with all relevant areas. This includes full-time coaching teams, the Olympic training 

center, representatives of the regional sports association, school coordination, the national 

sports federation, and universities” (sport director 1). Given this complexity, a close 

collaboration among athletes, coaches, support staff, parents, and educational institutions 

appeared crucial to address the multifaceted demands of elite sports as highlighted by support 

staff 1: “It is essential that the school coordinates with coaches, coaches with the school, the 

school with the parents, the parents with the physiotherapist and the doctor. All these elements 

must align seamlessly.” 

However, a key barrier identified by stakeholders at all levels was the fragmented structure of 

Germany’s elite sport system which blurred responsibilities and complicated collaboration 

between Olympic training centers and sport associations. As noted by sport director 2: “It is 

not always easy to align a coaching team working at a training center, secured through various 

sources of funding, towards the same goals. […] It becomes especially problematic when 

different employers with varying funding are involved.” Considering the diversity of such 

teams, resistance to new ideas posed another challenge: “Not everyone wants to follow the path 

within our system. We have eight coaches with eight different opinions. Not everyone fully 

supports every decision, neither outwardly nor internally, leading to resistance. That is why 

certain processes can sometimes stall” (coach 2). 

Additionally, struggles also seemed to pertain to (not) seeking proactive collaboration as 

support staff 2 reflected: “Currently, it feels like we're only brought in when things aren't going 

well. The preventive aspect could be strengthened further […] exchanging ideas is crucial for 

performance development, as it fosters innovation and helps identify what each person needs.” 
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The same person highlighted that “this exchange is a significant resource we have at the 

Olympic training center, but we only partially utilize it” which they partly attributed to the 

“immense daily work [that] consumes our time.” While some efforts already existed, there 

remained room for improvement: 

I would definitely like to meet more frequently with coaches, or with doctors and sports 

scientists. But these are time resources that create a conflict […]. You have to decide 

where to set the priority. […] So, you find yourself in a bit of a dilemma. However, 

exchange is always beneficial, especially when it comes to young athletes. We should 

probably prioritize regular meetings. (support staff 1) 

To address these challenges, measures to improve an integration of efforts were implemented 

such as employing new management personnel: “Since [sport director 1] took over, results 

improved significantly. He leads and takes action. […] New structures are created and 

implemented. That makes a huge difference” (coach 2). Efforts fostering interdisciplinary 

work, such as “bi-weekly meetings among professionals in medicine, physiotherapy, 

rehabilitation, and psychology” (support staff 2) facilitated collaboration and streamlined 

processes. Moreover, changes made in the facilities supported such efforts as “previously 

everyone was confined to their own area and was physically separated in different buildings” 

but now physical proximity fostered exchange as “all work in the same building, separated only 

by floors which makes collaboration easier [and] has definitely improved the process” (support 

staff 1).  Alongside the described efforts, informal daily communications among coaches 

enabled quick information sharing: “Us coaches working at the training center exchange 

information daily, regardless of the topic. Every piece of information is shared immediately, 

though this varies depending on the individual coach” (coach 2). 

Overall, the complexity of the German sport system became a source of fragmentation and 

deterred efforts to foster interdisciplinary collaboration. Barriers such as time restrictions, 
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conflicting role responsibilities and insufficient informal meetings (e.g., in shared social 

spaces) caused reactive rather than proactive communication patterns among staff members. 

Thus, while stakeholders tried to enhance collaboration and coordination processes within the 

TDE, these efforts were challenged through systemic inefficiencies and competing priorities. 

Optimizing Support Structures: Aligning Sporting and Non-Sporting Networks 

In terms of collaboration between the non-sporting and sporting environment, partnerships with 

various institutions and companies fostered a more open and cooperative environment with 

increasing integration across different areas. Sport director 2 highlighted this development, 

noting that “partnerships with universities, local businesses, state-owned enterprises, and other 

organizations” have grown, as many companies “recognize that athletes often become excellent 

employees in the future”. As a result, there is “a lot of openness and collaboration”, with more 

companies “willing to offer vocational training positions to athletes”. Collaboration between 

school and sports, however, appeared to be perceived differently depending on the 

stakeholders. Some stakeholders described this collaboration as beneficial: “Without the elite 

sport school, we wouldn't be able to provide anywhere near the quality of our training, with 

early and afternoon training sessions and time off for training camps. That is a good potential. 

The school structure is built around the athletes’ training needs” (sport director 1). Other 

stakeholders, however, pointed to difficulties of coordinating sport competitions with academic 

schedules, emphasizing schools’ inflexibility which posed challenges for athletes trying to 

balance their academic and sport commitments. Coach 1, for example, criticized the pressure 

exerted by schools, noting that while athletes attend a sport school to pursue elite performance, 

“the schedules are quite full, and teachers often focus solely on the academic aspect.” He 

further pointed out that “when it becomes problematic to release athletes for training camps 

because they miss exams, the system isn't functioning as intended.” Thus, instead of facilitating 

athletic development, the school sometimes “actually hinders this process.” These varying 



 STUDY III 

141 

 

experiences suggest that achieving a balance between non-sporting and sporting environments 

necessitates ongoing effort and collaboration among all involved. Thus, there is a need “to 

discuss the integration of training and athletes’ schedules more often and not simply accept the 

status quo in order to continually scrutinize what can be improved” (sport director 1). Despite 

the declared intention to support athletes in both areas, collaborations between sport and school 

were often difficult due to diverging priorities. Attempts to reconcile these different priorities 

and interests caused significant tensions among the involved stakeholders and placed athletes 

in a situation in which they needed to cope with conflicting demands in two critical 

development domains. 

Another important part of the non-sporting environment were private social networks, 

including friends and families. They played a significant role in athletes’ lives, particularly 

through their positive influence on wellbeing. The TDE appeared to provide athletes with time 

and space to maintain such relationships, which critically reduced the risk of social isolation, 

as one athlete emphasized the importance of “activities and relationships outside of [the sport] 

and sports in general,” noting that “it's crucial that life isn't solely focused on sports” (athlete 

1). In terms of family support, athletes seemed to feel reassured by their parents: “They pretty 

much let me do my own thing. But when I need help, they're always there for me” (athlete 2). 

Overall, parents were described in mostly positive terms and recognized for their unconditional 

financial, emotional, and moral support. For instance, athlete 1 highlighted her parents’ 

dedication, explaining that they attended nearly all competitions “even international ones, 

taking time off work to be there or surprising me by showing up unexpectedly,“ and that their 

presence and encouragement “motivates me a lot. Even when they can't be there in person, 

they're always watching, texting me, and doing everything they can to support me.” However, 

while athletes largely viewed their parents as vital sources of support, other stakeholders 

highlighted negative experiences, for example, “some parents try to live their own failed 
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athletic ambitions through their children […] these situations invariably end in failure as their 

children become completely overwhelmed and mentally exhausted” (coach 2). Nevertheless, 

stakeholders mostly agreed that parents were crucial for athletes’ development and should 

therefore be “taken seriously and involved and have a good understanding of high-performance 

sport” (support staff 2). To ensure effective integration in the TDE, parents were kept involved 

in their children’s training, competitions, and academic demands. As part of this effort, “one 

to two parent meetings per season and a parent meeting at the school, where general 

information is shared” were established, while many training groups also maintained 

WhatsApp groups or email distribution lists for ongoing communication; in addition, 

individual discussions were always an option, and coaches were “encouraged to engage with 

parents when inquiries arise or if they observe issues with a particular athlete, or when there is 

a need for discussion” (sport director 1). 

Holistic Quality Preparation: Striking the Balance between Immediate Performance 

Demands and Developmental Needs 

The fourth main theme discusses the difficult implementation of long-term holistic athlete 

development ambitions within an elite performance environment (Table 10). Stakeholders 

reflected upon the challenge of balancing long-term development and the need to meet strict 

performance norms. While some supported these norms, others expressed concerns about time 

constraints and intense pressures on young athletes. They also shared perceptions of how 

demands of high-performance sports and dual careers impacted athletes negatively despite 

efforts to provide sufficient holistic support. 

Negotiating Long-Term Development and Short-Term Performance 

Pursuing long-term development goals alongside the intense pressure of needing to meet 

stringent performance norms to remain part of the talent pathway seemed a delicate balancing 
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act for all involved. As touched upon before, stakeholders held differing views on the 

performance-based system. For some, the tough norms reflected the purpose of a national 

training center: “Sure, the norms are tough. But that is their purpose. [...] And that's also the 

level of the training center. If you don't make it, you should be kicked out” (athlete 2). Others 

questioned whether such early pressure facilitated athletes’ development: “From eleven years 

on, there's pressure from day one. It’s just perform, perform, perform. […] Most will leave and 

say ‘That was terrible’" (coach 1). This found support from former athlete 1 who confirmed 

that “the hard fact of achieving specific squad standards was demotivating for me. It made me 

feel very restricted. If I didn’t meet this standard, it felt like everything I did was pointless, like 

all my efforts were in vain.” Concerns were also raised regarding the impact on young athletes’ 

physical development: “I find it questionable to impose intense pressure on young athletes, 

starting off with extremely demanding sets right away. The body simply can't keep up” (athlete 

3). Coaches also expressed concern about the intense pressure: as “they get ‘hammered’ for 

two years. Half make it, half don’t” (coach 1) with time constraints cited as a key factor: “We 

don't have time to train [athletes] until they are 25, which is currently the peak performance 

age. There's definitely a bit of haste involved" (coach 2). 

Despite the existing performance pressure, coaches still endeavored to tailor training to the 

individual athlete’s needs. Observations showed that coaches responded personally and 

transparently to their athletes (e.g., individual goals, regular feedback) who appreciated these 

individualized approaches and programs: “He [coach 2] takes my needs into account and tailors 

my training specifically for me. […] I believe it's crucial for a coach to address the unique 

needs of each athlete” (athlete 1) and “[A former coach in the TDE] created personalized 

training programs. For key sessions, we always trained together. I trained with the younger 

group and always trained with the fastest ones. This approach worked perfectly” (former athlete 

2). As further measures, coaches included “soft skills” in selection decisions or used “late 
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bloomer cards” (coach 1) to give biologically less matured athletes the chance to continue 

training at the national training center even without meeting the performance standards. Thus, 

while finding the optimal balance between short-term performance demands and long-term 

development remained difficult, the coaches’ willingness to adapt training to individual needs 

and to link selection decisions to more than just pure performance results appeared to provide 

a significant buffer against the system’s inherent performance pressure.  

Supporting Athletes beyond Sport: Balancing Athletic Performance, Academic Demands and 

Personal Life 

Stakeholders also took an interest in promoting athletes’ personal and academic development. 

Sport director 2 highlighted efforts to facilitate dual careers ensuring that “despite their strong 

focus on sport, they [athletes] always have a career or educational perspective.” For example, 

via career counselling, stakeholders helped athletes to recognize that “it’s wise to prepare for 

life beyond sport while still competing” (support staff 3). 

Balancing athletic and academic commitments, however, appeared to be a major challenge for 

athletes, often limiting their leisure time and social lives: “Last year was particularly 

challenging as my schedule was packed, leaving little time to meet friends or engage in other 

activities. I think this negatively affected me because I need different experiences. My time 

was completely consumed” (athlete 1). Similar struggles were reported by former athlete 1: 

“There was nothing outside of sports. I had no time for anything else. I had time off at 

Christmas, but training resumed right after New Year's. In the summer, I had two weeks off. 

What life outside of sports?” These tight schedules also caused stress and fatigue as criticized 

by coach 1 “I can tell athletes to get eight hours of sleep. Then they respond that they have to 

do homework until 11pm yet need to be at [the training facility] at 6 or 7 am. It's just not 

feasible.” Support staff 2 summarized that “students are often very challenged by the dual 

burden of school and training.” Joint measures by the academic and sport environment helped 
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ease this pressure somewhat, for example, by aligning school start with training: “Even for 

those attending school, morning training sessions started later, with the school day beginning 

later for the athletes” (former athlete 1). Elite sport schools also extended the schooling period 

by “spread[ing] final exams over three years, which means fewer school hours, earlier training, 

and more time for social activities” (athlete 1). 

Still, stakeholders recognized that athletes walked a fine line between wellbeing and illbeing. 

They particularly noted that “mental health problems have increased. It seems like athletes feel 

more pressure, leading to more psychological issues and school-related worries” (support staff 

1). It was suggested this increase in psychological issues might potentially result from 

heightened academic demands and accelerated digitalization: 

In the past six to nine months, I've encountered multiple instances of students putting 

themselves under immense pressure, feeling that they need to do everything perfectly. 

This represents a stark shift in expectations, one that I didn't observe so intensely in 

athletes before. […] The question arises: Where is this pressure coming from? Is it more 

from home, or is it the overall system? Could it be that schools are demanding too much? 

I've also heard that this situation has changed since COVID-19, with schools requiring 

more because they can now demand digital submissions more readily. (Support staff 2) 

To counter these issues, the TDE implemented measures to provide more adequate 

psychological support at the Olympic training center: 

We have a model in place where some percentages of the sport psychologist’s position 

is allocated to a psychotherapist. The advantage of this approach is that the 

psychotherapist can intervene much earlier than is typically possible. Athletes often find 

it extremely difficult to seek help by visiting an external psychotherapist and admitting 

they have a problem. However, when they are already within our system and we notice 
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signs through various services, such as career counseling or physiotherapy, we can 

respond quickly and say, ‘Look, you don't have to go somewhere else. You can come to 

us, and we have a specialist here.’ This allows us to provide early support, prevent more 

complex or clinical developments, and address issues before they escalate. (sport director 

2) 

According to coach 2, these measures were essential in providing athletes with a safe place for 

their development and “reducing their fear of the future so much that we can truly tell them: 

‘Stay calm, you have time. You can calmly pursue your education, training, or studies. You 

can still pursue your sport, achieve your goals. Don't stress yourself out.’” 

Hence, while the TDE implemented measures to foster holistic development through, for 

example, dual career support and extended psychological services, athletes were also 

increasingly exposed to stressors that extend far beyond their immediate sport environment. 

The demands of high-performance sport, coupled with academic pressures, and societal 

challenges (e.g., COVID pandemic, political tensions), collectively increased psychological 

strain. Thus, even though measures were implemented to mitigate these stressors, athletes were 

constantly confronted with demands from all areas of their life, requiring the TDE to adapt 

ongoingly to new challenges to provide functional support for their athletes.  

Discussion 

By adopting a holistic and multi-perspective lens, this case study provides nuanced insights 

into the interplay of functional and dysfunctional features within a TDE of an Olympic sport 

in Germany. Through the integration of stakeholder perspectives across multiple roles and 

organizational levels, it advances our understanding of TDEs and their influence on athletes’ 

holistic development (i.e., performance and personal development, wellbeing). Many of the 

described features aligned with previously reported functional and dysfunctional features 
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(Hauser, Harwood, et al., 2024; Henriksen & Stambulova, 2023). Regarding functional 

features, the TDE benefited from a top-level infrastructure and highly qualified staff. 

Teamwork and respectful interpersonal relationships were widely recognized as core values, 

and efforts were made to truly recognize athletes’ value beyond performance. Additionally, the 

TDE fostered collaborations within the sporting environment and between sporting and non-

sporting institutions. In terms of holistic preparation, the TDE aimed to prepare athletes for 

their life beyond sport by facilitating dual careers, providing space for personal development, 

and offering psychological support to promote wellbeing. However, several dysfunctional 

features were also noted, for example, financial constraints hindered the recruitment of 

sufficient qualified coaches and limited access to the support staff of the Olympic training 

center. Institutional complexity, inflexible structures, and high workloads posed further 

challenges, particularly in integrating academic and sporting demands. 

Moreover, the TDE demonstrated a strong performance focus and achieved sporting success 

which, at times, seemed to conflict with the pursuit of long-term holistic development goals. 

Thus, the early imposition of high-performance standards intensified pressure, potentially 

inhibiting athletes' sustainable development. Consequently, despite the TDE possessing many 

functional features, its optimal operation was compromised by concurrently existing 

dysfunctional features, demonstrating that success may be achieved under less-ideal 

environmental conditions and possibly at the cost of other development domains. 

 Managing the Tension between Performance Pressure and Holistic Development 

This study demonstrates that functional and dysfunctional TDE features do not merely coexist 

but actively interact, generating fields of tension among diverse stakeholders (cf. Hauser, 

Harwood, et al., 2024). Key sources of tension primarily stemmed from differing perspectives 

on athletes’ value – whether based solely on performance or viewed holistically – as well as 

the balance between short-term performance success and long-term developmental needs. 
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These challenges reflect broader debates about balancing high-performance demands with 

athlete wellbeing and sustainable elite (youth) sports (Barker et al., 2014; Kuettel et al., 2024). 

Stakeholders in the investigated TDE tailored training to athletes’ individual needs and showed 

efforts to equip athletes with necessary tools for development - an approach shown to enhance 

both wellbeing and performance (see Junggren et al., 2018; Lindgren & Barker-Ruchti, 2017). 

Yet, stringent performance demands placed considerable pressure on athletes, potentially 

undermining these efforts by contributing to heightened psychological stress, performance 

anxiety, and the fear of not meeting standards. The inflexible application of performance-

driven selection criteria - even in TDEs striving to be supportive – shaped a high-pressure 

environment which illustrates the ongoing challenge of aligning sustainable development 

practices with immediate results (cf. Dohlsten et al., 2021). The findings therefore emphasize 

the need for TDEs to meaningfully integrate long-term developmental goals with the reality of 

short-term performance demands. Furthermore, this study highlights the complex interplay of 

TDE features that influence athletes’ mental health and underlines the importance of creating 

supportive environments that help elite youth athletes cope with the intense demands of high-

performance sports. These results mirror recent findings on the dynamic interplay of features 

associated with mental health on the senior elite level (see Kuettel et al., 2024). The findings, 

thus, underline that a "medals at all costs" approach not only risks athletes' wellbeing but may 

also hinder the development of sustainable TD practices. This concern aligns with a recent 

consensus statement on fostering high-performance athletes’ mental health (Henriksen et al., 

2024b) which urges for a shift towards holistic development. The investigated TDE had already 

taken steps toward becoming more sustainable (e.g., increased investment in psychological 

support). Yet, the study suggests that achieving a balance between high-performance demands 

and athlete wellbeing requires better psychological support, flexible dual career systems, and 
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stakeholder relationships based on empathy, openness, and a duty of care (cf. Passaportis et al., 

2022; Poucher et al., 2021). 

The complexity of TDEs cannot be examined in isolation from the broader elite sport system. 

This study revealed structural challenges, including a diffuse task distribution between the 

Olympic and national training centers, financial uncertainties, and reliance on (annual) 

government funding – challenges comparable to those in a British Olympic sport organization 

(Feddersen et al., 2020). Reflecting Feddersen et al.’s (2020) findings, this TDE also struggled 

with the challenge of being dependent on decisions and actions made at the highest (sport) 

political level. The stakeholders in this TDE criticized the dependency on government funding, 

arguing that financial instability could directly influence athletes’ daily experiences within a 

TDE and ultimately jeopardize long-term sport success. Thus, a key future challenge for this 

TDE particularly – and the elite sport system in Germany generally – will be to clarify 

responsibilities and enhance collaboration among elite sport institutions. Additionally, 

stakeholders expressed concerns about the declining societal recognition of elite sport in 

Germany. They argued that meeting medal expectations at international events like the 

Olympic Games require greater public appreciation. Without effectively deployed funding and 

support, they warned, it would become increasingly difficult to compete at the highest 

international level. Thus, regaining societal support for elite sport and securing resources for 

talent development appear essential to ensure that athletes receive the best possible support for 

their long-term development and success (cf. Poucher et al., 2021). 

Implications for Research and Practice 

This study contributes to TDE research by emphasizing the need to investigate the interplay of 

functional and dysfunctional features of athletes’ development environment rather than treating 

such elements in isolation. It reinforces the shift toward a holistic perspective of athlete 

development underscoring the importance of TDEs that support both athletes’ athletic and 
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personal life domains (cf. Brown et al., 2024). Building upon this study, future research should 

explore how TDEs can best adapt to the evolving requirements to support athletes’ thriving 

(e.g., Maher, 2022). At the same time, differences between TDEs in elite sport must be 

considered when evaluating environmental influences on individuals’ development. The 

findings of this study are context-specific and may not be generalized across other TDEs. 

Consequently, future research on different sports within Germany (and other countries) is 

needed to identify commonalities and unique challenges to obtain a better sense of how to 

optimize national elite sport systems and their sport-specific sub-systems. 

While this study offers in-depth insights into the dynamic interplay of functional and 

dysfunctional TDE features, certain limitations should be acknowledged. As such, the 

observational period was limited to one week during which training sessions and everyday 

interactions were captured. A prolonged observation period including competitions, team 

events, and other activities may permit more comprehensive insights into the social dynamics 

of the TDE. Further, this study focused on stakeholders who were immediately interlinked 

within the same TDE. Thus, the non-sport environment was merely addressed by including 

stakeholders responsible for dual career services and sport psychology and by encouraging all 

interviewees to reflect upon the influence of non-sport domains. However, incorporating 

perspectives from stakeholders outside of sport (e.g., teachers, families, peers) could offer 

complementary insights and contribute to an even more differentiated understanding of how 

TDE features influence athletes’ holistic development. 

For practitioners in elite (youth) sport, the study findings highlight the need for stakeholders to 

recognize tensions arising from the interaction of functional and dysfunctional TDE features. 

For those willing to engage at an environmental level, it seems crucial to adopt a holistic 

perspective, considering both micro- and macro-level influences (cf. Hauser, Harwood, et al., 

2024). To actively address tensions and support athlete mental health, this study underscores 
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the importance of reducing contradictions in actions and values. Such tensions may be 

mitigated by recognizing environmental constraints in the first place, as well as by agreeing on 

and standing up for core values to ensure that these are lived through individuals’ actions 

(Henriksen et al., 2024b). To promote strong working alliances, the leadership (e.g., sport 

directors, head coaches) should consider these values during the recruitment of staff and 

encourage individuals to partake in appropriate further education when needed. In addition, 

they may regularly check-in with all TDE members and have open discussions around the fit, 

amendment and actionable implementation of such core values –actively listening to and 

considering athletes voices, too. In a setting in which individuals feel committed to a shared 

vision of a TDE - one prioritizing development and performance - they are well placed to act 

responsibly and hold another accountable independent of formal hierarchies or threatened 

consequences.  

At the micro-level, the investigated TDE has already implemented measures to help buffer the 

inherent performance pressure of elite youth sport by providing more adequate psychological 

support. Expert support, like from sport psychologists, is highlighted as a beneficial 

environmental feature (Maher, 2022; Passaportis et al., 2022). Sport psychologists working in 

TDEs might further consider implementing psychoeducation and psychological skills training 

to support mental health literacy and holistic athlete development (Thrower et al., 2024), and 

thus, help recognize and address mental health concerns. Sport psychologists may also support 

coaches in developing strategies to promote positive relationships with athletes and in training 

groups, such as facilitating open communication, team-building or mentoring programs, as 

team belongingness and psychological safety appear to be central to athletes’ thriving (Jowett, 

2024; Kuettel et al., 2024; Maher, 2022).  

At the macro-level, elite sport institutions (e.g., Olympic/Paralympic committees, Federal 

Institute of Sport Science, regional/national sport associations) should address (i.e., investigate, 
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mitigate, improve) systemic constraints that influence TDEs. This includes clarifying service 

providers’ (e.g., sport medicine and sport psychology, dual career services, cooperating sport 

schools and universities) roles and supporting their effective collaboration (cf. Henriksen et al., 

2024b). Further, funding models should be designed to promote sustainable development and 

wellbeing rather than reinforcing short-term performance objectives so that athletes (and 

coaches) can focus on achieving performance excellence when it matters (i.e., at the elite stage) 

rather than battling the annual insecurities of making “do or die” selection criteria. Thus, 

another approach pertains to creating more flexible performance criteria to account for non-

linear development patterns caused by multifaceted influences, such as biological age, school 

demands, or critical life events (Stambulova et al., 2021). This also encompasses expanded 

dual-career support and extended academic timelines to reduce conflicts between athletic and 

academic demands. Overall, to foster sustainable TDEs, stakeholders across both micro- and 

macro-systems must develop and implement measures that support a fair and sustainable talent 

pathway, effectively guiding young athletes in their pursuit of high-performance sport.  

Conclusion 

The present research extends current methodological approaches to study TDEs and sheds light 

on TDEs’ complex and dynamic nature. By drawing on the holistic ecological approach 

(Henriksen & Stambulova, 2023), both structural and cultural TDE features could be captured. 

The integration of Hauser, Harwood, et al.’s (2024) TDE framework further helped to focus 

not only on the identification of functional but also dysfunctional environmental features. 

Employing a case study design, this research captured the tensions between functional and 

dysfunctional environmental features, thus capturing the dynamic, often contradictory, nature 

of stakeholders’ real-world experiences and avoiding an over-simplified representation of 

TDEs. The illustrated tensions particularly pertained to the TDE’s infrastructure, 

organizational culture, integration of efforts, as well as support systems, and overarchingly 
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highlighted the need for ongoing efforts to shape TDEs that go beyond solely prioritizing 

performance success, instead nurturing the holistic development of athletes. In this context, 

TDEs that actively address these tensions and are committed to creating environments that 

promote the holistic development of athletes may be better positioned to foster sustainable, 

fulfilling, and successful sport careers. 
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5 General Discussion 

The general discussion integrates findings from the above studies to position them within the 

broader research on TDEs and to address current demands from German elite sport 

organizations. A shared principle across all three studies is the assumption of holistic talent 

development. This principle posits that the functionality of a TDE should not be judged solely 

by athletic performance, but also by its ability to foster the personal development and wellbeing 

of elite youth athletes. Adopting this perspective, this dissertation defines TDE features as 

functional when they enable athletes to develop not only in terms of their athletic performance, 

but also in terms of their personal development and wellbeing. Conversely, TDE features are 

defined as dysfunctional when they jeopardize long-term athletic development, reduce 

wellbeing, and impair personal development.  

This approach is both scientifically and practically relevant as it directly responds to calls for 

more ecological and holistic research within the German elite sports context. By directly 

addressing recent calls from the Federal Institute of Sport Science for a deeper understanding 

of (dys)functional TDE features that influence holistic development and long-term 

participation in competitive sport (BISp, 2024), this dissertation contributes knowledge on how 

to best support elite youth athletes and cultivate world-class environmental conditions (another 

recent demand of Athleten Deutschland e.V., 2022). Thus, by combining ecological and 

holistic perspectives, this dissertation aims to provide a nuanced, evidence-based 

understanding of the impact of TDE features on holistic talent development outcomes (cf. 

Stambulova & Henriksen, 2025). 

5.1 Summary and Integration of Empirical Findings 

Prior to integrating the findings of the studies of this dissertation into the current state of TDE 

research, the key findings are briefly presented below.  
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Study I, a scoping review of sport-specific TDE literature, laid the conceptual foundation by 

identifying various functional and dysfunctional TDE features and systematically categorizing 

them into four overarching categories within a conceptual framework:  

• Preconditions of the sport environment (e.g., infrastructure, coaching staff) 

• Organizational culture (e.g., psychological safety, interpersonal dynamics) 

• Integration of efforts (e.g., stakeholder collaboration across sport and non-sport 

environments) 

• Holistic quality preparation (e.g., dual career support, life skills promotion).  

Based on the review’s findings, it was assumed that TDEs are shaped by simultaneously 

existing functional and dysfunctional features, consistent with the findings of the meta-

synthesis by Feddersen et al. (2021). The scoping review further suggested the necessity of a 

holistic perspective on athlete development (i.e., including wellbeing, athletic and personal 

development) as an indicator of TDE functionality. 

In Study II, the framework‘s main structure was utilized and applied to investigate the 

relationships between environmental features and holistic athlete-related development 

outcomes within a large sample of German elite youth athletes, thereby testing the framework‘s 

assumptions empirically in a cross-sectional design. The findings indicated that environmental 

features, particularly a long-term development focus, coach-athlete communication, and the 

social network, were significantly associated with German elite youth athletes' wellbeing, life 

skills development (across the scales of time management, emotional skills, interpersonal 

communication, problem solving and decision making), and performance satisfaction. This 

study further emphasized the critical role of the social climate, specifically the coach-created 

motivational climate (i.e., empowerment and disempowerment) and psychological safety within 

the team, for athlete-related holistic development outcomes. 
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Finally, a qualitative case study of a German Olympic sport TDE (Study III) empirically 

investigated the assumption derived from the scoping review that both functional and 

dysfunctional environmental features can be simultaneously present within the same TDE. 

Moreover, this case study underscored that understanding the complexity of TDEs and their 

impact on holistic athlete development requires examining the interplay of functional and 

dysfunctional features and the tensions (within and across environmental levels) that can be 

created through this interplay. The case study also revealed how structural conditions (e.g., 

funding models), balancing acts between immediate success and long-term development, and 

complex stakeholder collaborations complicated holistic development processes, an 

observation also found in further elite sport research (Henriksen et al., 2025; Schlawe et al., 

2025).  

This dissertation provides several key strengths and contributions to TDE research and 

practice:  

• Holistic developmental perspective: A primary strength is the consistent focus on a 

holistic developmental perspective throughout all three studies. Rather than viewing 

athletic performance as the sole outcome, this research systematically investigated how 

TDEs influence athletes' wellbeing and personal development alongside their athletic 

performance. This approach reinforces the idea that functional TDEs shall embrace all 

three of these domains as essential outcomes. 

• Dynamic interplay of functional and dysfunctional TDE features: Another key 

strength of this dissertation is its systematic investigation of both functional and 

dysfunctional TDE features and their influence on athletes’ holistic development 

outcomes. The findings not only highlight the complexity of these sport systems, but 

also provide empirical evidence for how the interplay of TDE features can shape young 

athletes' holistic development outcomes. 
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• Addressing current demands from elite sports practice: By adopting a holistic and 

ecological perspective to investigate TDEs, this dissertation provides timely and 

relevant insights that align with the strategic priorities of key German elite sport 

organizations (e.g., BISp, DOSB), all of which have called for a greater focus on the 

elite (youth) sport environment and athletes' holistic development. 

However, as TDE research is a rapidly expanding field, numerous empirical studies have been 

published since the scoping review's publication in 2022. Additionally, significant findings 

have emerged from thematically related fields, such as dual career and elite athlete mental 

health research. In light of this, the following sections will embed the findings of this 

dissertation within the expanding body of research. The discussion will be specifically 

structured around the three holistic talent development outcomes: wellbeing, personal 

development, and athletic development. This allows for a detailed discussion of the 

dissertation's findings and its specific contribution to current research in these areas. 

5.1.1 Wellbeing 

In functional TDEs stakeholders recognize the crucial role of athlete wellbeing, accompanied 

by considerable scientific and practical development in the area of athlete mental health (Küttel 

& Larsen, 2020; Vella et al., 2021). This progress is characterized by an increasingly accepted 

and destigmatizing view on impaired mental health, the integration of mental health officers 

into Olympic facilities, and ongoing research discussions on how to best support athletes’ 

mental health (Poucher et al., 2023; Purcell et al., 2022). In recent years, various position stands 

(e.g., Chang et al., 2020; Schinke et al., 2024) and consensus statements (e.g., Henriksen et al., 

2024b; Henriksen et al., 2020a) have expanded the knowledge on athlete wellbeing, mental 

health treatment, and the role of high-performance sport environments in nourishing or 

malnourishing the mental health of athletes, coaches, and staff. Additionally, in a recent mental 
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health action plan, the IOC stated that “the mental health of athletes exists within the context 

of the wider sports system […] [and] that the athlete is inseparable from their 

teammates/colleagues, coaches and support staff, and familiy or primary supports, as well as 

their sporting organisation”, and further that “a range of stakeholder individuals and 

organisations play a key role in supporting athlete wellbeing and that all of them need to be 

engaged in shaping sports cultures that are supportive of mental health” (IOC, 2023, p. 12; see 

also Purcell et al., 2022). In the following, the findings of this dissertation are discussed against 

the backdrop of these developments to highlight their contribution to the current state of 

research. 

Long-term development vs. “win-at-all-costs” mentality 

Besides these calls by global sport organizations and researchers, Study II provides empirical 

support that a long-term development focus is positively associated with higher levels of 

wellbeing among elite youth athletes in Germany. This finding aligns with previous TDE 

research that linked a long-term development focus to enhanced wellbeing and reduced anxiety 

and risk of burnout in elite youth athletes (Ivarsson et al., 2015; Martindale et al., 2023). As 

such, this work contributes to further establish an empirical basis for these normative 

perspectives. 

Moreover, the IOC mental health action plan (IOC, 2023), supported by recent research 

findings, emphasizes the need for a cultural shift in high-performance sport away from a pure 

performance focus towards an understanding that views mental health as a key component of 

every high-performance environment and as a result of dynamic relationships between athletes 

and their environments (Henriksen et al., 2024b; Purcell et al., 2022; Schinke et al., 2024). This 

call for a cultural shift in elite sports is particularly important as a “win-at-all-costs” mentality 

has been identified as a potential threat to athletes’ wellbeing (Henriksen et al., 2020a; 2024b). 

For example, high-performance sport environments that pressure athletes to train and compete 
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while injured demonstrably jeopardize athletes' mental health (Henriksen et al., 2020a). 

Moreover, elite sport systems that base funding solely on results may force athletes, coaches, 

and other stakeholders to compromise athletes' mental health and even to engage in unhealthy 

practices (Henriksen et al., 2020a; 2024b; Poucher et al., 2023). Consequently, if the primary 

focus is placed on performance and results without concurrently promoting wellbeing, there is 

a significant risk of detrimental effects on athletes' mental health (Küttel et al., 2024; Schinke 

et al., 2021). 

Psychologically safe environments 

This dissertation further underpins the role of psychological safety for athlete wellbeing in 

TDEs. The scoping review (Study I) summarized empirical research, highlighting that 

functional organizational cultures within TDEs are characterized by the establishment of 

psychological safety. Building on this foundation, Study II empirically supported its relevance 

by demonstrating a positive correlation between psychological safety and athlete wellbeing 

within a sample of German elite youth athletes. Originating in organizational psychology, 

psychological safety is defined as "a shared belief held by members of a team that the team is 

safe for interpersonal risk taking" (Edmondson, 1999, p. 350). In a sport setting, this means 

creating an environment where athletes can ask for help, make mistakes, and speak openly 

without fear of negative interpersonal consequences (Edmondson, 2004). A growing number 

of studies consistently showed that psychological safety is not only linked to functional 

outcomes such as wellbeing, performance satisfaction, and (team) commitment (e.g., Purcell 

et al., 2022; Vella et al., 2024; Wachsmuth et al., 2025), but also to the reduction of 

psychological stress, anxiety, and burnout (Rice et al., 2022; Vella et al., 2024), thus 

emphasizing its significance in elite (youth) sport. 

However, the role of psychological safety in elite (youth) sport has not yet been fully 

understood. For example, Study II did not find a mediating effect of psychological safety 
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concerning the relationship between broader TDE features and athletes' wellbeing. This aligns 

with the results of a recently published study in German elite youth soccer, where psychological 

safety also did not, or hardly, appear as a mechanism between social support forms and the 

wellbeing of soccer players (Wachsmuth et al., 2025). Furthermore, concerns exist regarding 

the transferability of psychological safety to high-performance sport settings (Taylor et al., 

2022; Taylor et al., 2025), leading to the development of a sport-specific psychological safety 

scale (Rice et al., 2022), which, however, has psychometric shortcomings and should therefore 

be used with caution in the sport context (Lundqvist et al., 2025). According to Taylor et al. 

(2022), applying the concept of psychological safety in elite sport environments is challenging, 

because elite sports are defined by markers of success or failure, which makes a completely 

safe, non-judgmental environment less realistic. Therefore, Walton et al. (2024b) suggested a 

more nuanced approach to understand how psychological safety can be balanced with the 

inherent risks of elite sports. Failure to meet performance expectations can have severe 

negative consequences, like deselection. Furthermore, power imbalances in high-performance 

sport environments or the fear among athletes that disclosing mental health problems will be 

seen as a sign of weakness can prevent athletes from speaking up about personal issues and 

searching for professional help (e.g., Åkesdotter et al., 2024; Crawford et al., 2023). For this 

reason, Walton et al. (2024b) argued that psychological safety is crucial for normalizing mental 

health discussions and that it is achieved when elite sports organizations actively normalize 

and destigmatize mental health needs. Those measures seem particularly important, as a 

pervasive stigma surrounding help-seeking can create barriers to accessing support (Hill et al., 

2016; Küttel & Larsen, 2020; Poucher et al., 2023; Purcell et al., 2022). By creating 

environments that support open disclosure and provide easy access to mental health services, 

organizations can  improve athletes’ engagement with mental health support services and, as a 

result, enhance athletes’ overall mental health (Walton et al., 2024b). Aligning to this 
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understanding of psychological safety, the German TDE investigated in Study III implemented 

measures to help athletes to get easier access to various mental health support services.  

Thus, this dissertation emphasizes the importance of psychological safety for the wellbeing and 

mental health of elite youth athletes. However, Study III in particular indicated that concrete 

measures such as easier access to mental health services are needed to create an environment 

that promises athletes to foster a psychologically safe climate as far as it is possible within the 

high-performance context of elite sports. 

Social relationships and connections 

Social relationships and connections based on mutual commitment, understanding, openness, 

and trust are highlighted as further influential features of high-performance sport environments 

to foster athletes’ wellbeing (Küttel et al., 2024; Passaportis et al., 2022; Purcell et al., 2022; 

Schinke et al., 2024). Study III largely supported the findings summarized in the scoping 

review (Study I), which highlighted the crucial role of social relationships outside of sports for 

athletes’ wellbeing. Moreover, Study III extended these findings by identifying a potential 

mechanism for the importance of these non-sporting social networks (i.e., peers, family). As 

such, some TDE stakeholders emphasized that peers outside of the elite sport context represent 

a crucial balance to life within elite sport. Additionally, the investigated German TDE made 

efforts to reduce the risk of social isolation by providing time and space for relationships 

outside the sport context. This finding aligns with further research which emphasized that 

engagement with people in other life contexts, such as family and friends, can provide an 

important break from high-performance sport, preventing isolation and contributing to athletes’ 

wellbeing (e.g., Jørgensen et al., 2020).  

While non-sporting peers play an important role for elite youth athletes’ sport-life-balance, 

training groups characterized by trust, friendships, a sense of belonging, and high-quality 
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relationships are also suggested to facilitate athletes’ wellbeing (Henriksen et al., 2024a; 

2024b). The importance of teammates for athletes’ wellbeing was further mentioned by athletes 

in Study III of this dissertation, who emphasized the value of being friends with teammates and 

having someone to talk with. These findings assume that, despite the inherent competition 

among athletes, cultivating close and friendly relationships within training groups is crucial, in 

particular because athletes spend a large proportion of their time in high-performance sports 

settings, which may limit their opportunities to form numerous friendships outside of this 

context. Regarding the Holistic Athletic Career model (Wylleman, 2019) the importance of 

peers and teammate relationships for elite youth athletes’ wellbeing is not surprising. Elite 

youth athletes spend most of their adolescence on the talent pathway. During this phase of life, 

athletes are especially sensitive to the influence of peers and teammates (Wylleman, 2019). 

This is reflected in positive associations between social support from teammates and greater 

psychological wellbeing and enjoyment of sport in elite youth athletes (cf. Walton et al., 

2024a). However, teammates can also have a negative influence on the wellbeing of young 

athletes, especially if they experience bullying (cf. Walton et al., 2024a). The finding that 

teammates have a significant influence on the mental health of young athletes, both positively 

and negatively, is supported by research summarized in the scoping review (Study I), in which 

training groups are represented as both a functional and dysfunctional TDE feature.  

However, teammates are not the only members within the direct sport environment who can 

support athletes’ wellbeing and who have particular influence on them in their adolescence. As 

evidenced by many studies, coaches play a key role for the mental health of athletes (e.g., 

Henriksen et al., 2025; Küttel & Larsen, 2020; Küttel et al., 2024). In this vein, findings from 

Study II showed a positive association between a coach-created empowerment climate and 

German elite youth athletes’ wellbeing, thereby supporting previous research that linked an 

empowerment climate to athletes’ mental health (Birr et al., 2023). In contrast, a negative-
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centered and controlling coaching climate can undermine athletes' mental health and increase 

the risk of burnout (e.g., Jacobs et al., 2017). Similarly, Study II found negative associations 

between a disempowering coaching climate and the wellbeing of German elite youth athletes. 

These findings relate to further research indicating that the highly competitive nature of elite 

sport environments and a general lack of support from the sport environment can be risk factors 

for athletes’ mental health (Henriksen et al., 2024a; Küttel & Larsen, 2020). 

5.1.2 Personal Development 

In functional TDEs stakeholders seem to promote athletes’ personal development. Hereby, 

personal development not only means that elite youth athletes are encouraged to take 

responsibility for themselves, but also that they learn life skills (e.g., time management, social 

skills), and are supported in their dual careers, so that they get prepared for life outside of sports 

(for further information see Study I). 

Dual career and life balance 

Across talent development and career transition research, the integration of sport and 

education/work, known as dual career, is highlighted as a crucial element for athletes' personal 

development (Stambulova & Henriksen, 2025). Regarding a holistic developmental 

perspective in line with the Holistic Athletic Career model, academic/vocational development 

is also one of six development levels in the career of an athlete, besides the athletic, 

psychological, psychosocial, financial, and legal level (Wylleman, 2019). In recent years, 

researchers emphasized the benefits of following the dual career path. As such, dual career 

athletes seem to be better prepared for life after sport as they develop a broader sense of self 

beyond their athletic self. In contrast, athletes who focus solely on their sport seem to be more 

struggling with their retirement from sports (Park et al., 2013; Torregrosa et al., 2015). Besides 

providing athletes with education, skills, and a broader identity, a dual career also ensures that 
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athletes have a fall back plan, providing them with a sense of (financial) security and ensures 

their employability (e.g., Aquilina, 2013; Stambulova et al., 2015). This seems all the more 

important given that many athletes are unable to make a living from their sport for an extended 

period after their career ends (see Pavlidis & Gargalianos, 2014).  

Research on dual careers has shown that environments which enable young talented athletes to 

combine sport and education/work play a significant role in helping athletes to manage the 

pressures of a dual career (Stambulova & Wylleman, 2019; Stambulova et al., 2024; Storm et 

al., 2021). Congruent with the current state of research, as synthesized in Study I, Study III 

supported the importance of collaboration between school and sport environment for athletes’ 

endeavors to succeed in both their athletic and academic pathways. While Study I pointed out 

that this collaboration involves a shared understanding that school and sport are of equal 

importance, Study III demonstrated joint school and TDE measures, such as coordinating 

school and training times or extending exam periods. These measures were a crucial resource 

for athletes, as they must manage multiple demands (e.g., exams, competitions, personal life) 

to successfully maintain a dual career. A well-equipped educational support structure with 

qualified staff and a sport environment that genuinely cares for athletes’ educational ambitions 

appears essential in this context (Küttel et al., 2024; Rongen et al., 2021). Moreover, through 

career counselling, collaborations with universities, and partnerships with local businesses, the 

investigated German TDE (Study III) made further efforts to prepare athletes for life beyond 

sport.  

In recent years, research on dual career development environments (DCDEs) has 

complemented TDE research by investigating environments specifically designed to help 

athletes combine sport and studies (cf. Stambulova & Henriksen, 2025). Hereby, DCDEs were 

defined as „purposefully developed systems that aim to facilitate athletes’ investment in 

combining their competitive sporting career with education or work, and, therefore include 
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both (sporting and educational or vocational) career aspects within them” (Morris et al., 2021, 

p. 136). Aiming to provide in-depth and detailed descriptions of European DCDEs and to 

identify features that influence the environments’ effectiveness in supporting student-athletes’ 

development, multiple case studies in various European countries were conducted (e.g., 

Korhonen et al., 2020; Linnér et al., 2022; Nikander et al., 2022). Based on a cross-case analysis 

of seven European DCDEs, Storm et al. (2021) identified ten essential features of effective 

DCDEs, including a dedicated dual career support team, integration of efforts across the whole 

environment, a clear understanding of dual career issues, support from across the environment, 

role models, access to expert support, and a shared philosophy that promoted a whole-person 

approach, empowerment, flexibility, care of athletes’ mental wellbeing, and a proactive 

approach to the development of the environment. Storm et al. (2021) highlighted that effective 

DCDEs, where many of these features are implemented, would contribute to an optimal balance 

between athletic and academic development, ensuring student-athletes were prepared for life 

beyond sport. 

However, both Studies I and II demonstrated that misleading and lacking communication 

between stakeholders sometimes lead to athletes struggling with immense workloads in both 

areas, resulting in restricted social life, stress, and fatigue due to demanding schedules. In 

particular, difficulties in coordinating academic and sport schedules due to less cooperative 

institutions can place high amounts of pressure on athletes, hindering both their athletic and 

academic development. These findings are consistent with dual career research, which 

highlights both developmental benefits and stressors of managing dual career pathways (e.g., 

Stambulova & Wylleman, 2019) and the necessity of measures that improve the balance 

between sport and education/work (Stambulova et al., 2021). 
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Skills for life beyond sport 

By demonstrating positive associations between an empowerment climate and psychological 

safety, and the perceived development of life skills in German elite youth athletes, the results 

of Study II indicate that empowering athletes to take responsibility for their own development 

can foster their personal development. In sports science, personal development of athletes has 

frequently been linked to the acquisition of life skills (e.g., Armstrong et al., 2022; Jørgensen 

et al., 2020). Experiences on the talent pathway can offer rich developmental opportunities for 

acquiring life skills both within and outside of sport (Williams & MacNamara, 2020). 

Furthermore, being on the talent pathway can not only provide youth athletes with valuable life 

skills, such as goal setting, teamwork, social and communication skills, and time management, 

but may also encourage them to take responsiblity for their future development beyond sport 

(Rongen et al., 2021; Williams & MacNamara, 2020). In particular, learning skills for life 

beyond sport can help athletes who strongly identify with their role as an athlete (i.e., athletic 

identity; Brewer & Petitpas, 2017), as athletes with a strong athletic identity fully commit to 

their sport and may experience difficulties to explore alternative career options (Küttel et al., 

2017; Martin et al., 2014). In contrast, pursuing other interests alongside sports and preparing 

for life after sport during one’s athletic career can contribute to a better transition out of sport, 

as it helps to reduce the strength of an athletic identity (Haslam et al., 2024; Lally, 2007).  

All three studies of this dissertation consistently demonstrate the decisive influence of the 

social network and supportive relationships on personal development. While Study I indicated 

that time for social relationships outside of sports is a functional TDE feature, Study II 

supported this by showing a positive association between social network and life skills 

development among German elite youth athletes. Study III provided a potential explanation for 

these findings by emphasizing that time and space for friends and family are crucial for elite 

youth athletes to reduce the risk of social isolation. For example, athletes in Study III 
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complained about times with little to no time for friends or other activities, which negatively 

affected them because they needed other experiences besides high-performance sports 

experiences and that it was important that life is not solely focused on sports. In addition to 

such social networks outside the sport context, a coach's ability to build personal relationships 

with their athletes also appeared to play a critical role for their personal development. Athletes 

often perceived the personal dimension of their relationship with the coach to be as important 

as the coach’s technical competencies (cf. Burns et al., 2022). Thus, fostering a culture of social 

support and respectful interpersonal relationships can not only promote athletes’ motivation, 

perseverance, and performance, but also enrich their lives both inside and outside of sport 

(Burns et al., 2022; Dohlsten et al., 2021). Corresponding findings from elite youth soccer 

academies showed that staff who dedicated time to athletes for both sporting and non-sporting 

matters, alongside environments perceived as caring, warm, and psychologically safe, fostered 

positive development and prepared athletes for life beyond sport (Rongen et al., 2021). These 

contextual elements are consistent with characteristics of positive youth development programs 

(e.g., Harwood et al., 2024; Vella et al., 2024), suggesting that athletes on the talent pathway 

could also benefit from supportive learning environments that emphasize strong relationships, 

psychological safety, and simultaneous support for personal, educational, and performance 

development (Armstrong et al., 2022; Rongen et al., 2021). 

Environments encompassing both challenge and support 

Study II of this dissertation did not find expected associations between between holistic quality 

preparation and life skills development, despite this subscale measuring how much athletes 

perceived preparation for life inside and outside of sport. One possible explanation is that 

excessive support can, counterintuitively, hinder athletes' personal development. While talent 

development systems often aim to maximize support and mitigate stressors, the experience of 

overcoming challenges while relying on adequate social resources may be crucial for youth 
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athletes to develop skills necessary for their lives within and outside of sport (Collins et al., 

2016). Thus, challenging experiences (e.g., conflicts, pressure, setbacks) may be necessary for 

young athletes on the talent pathway to have the opportunity to develop life and coping skills 

(e.g., Collins & MacNamara, 2012; Collins et al., 2016). However, these challenges must be 

carefully introduced with appropriate social support to ensure that adversity leads to positive 

personal growth experiences (Collins et al., 2016). These assumptions are supported by 

findings from resilience research in elite sport which indicate that a facilitative environment 

that supports athletes’ development of resilience is described as one that is high in challenge 

and support (Fletcher & Sarkar, 2016; Sarkar, 2018; Sarkar & Page, 2022) Without sufficient 

social support, however, athletes' personal development can also be inhibited in TDEs, for 

example, when athletes are not permitted to make autonomous decisions or when they are not 

supported in learning psychosocial skills (see Study I). Ultimately, elite youth athletes need 

healthy and meaningful life experiences centered on the whole person to effectively balance 

sport and life during their careers and to be prepared for life after sport (Bergeron et al., 2015).  

5.1.3 Athletic Development 

In functional TDEs stakeholders value long-term athletic development. This insight from Study 

I is strongly supported by Study II and Study III, as well as by current research in talent 

development and high-performance sport (e.g., Andronikos et al., 2024; Armstrong et al., 2022; 

Henriksen & Stambulova, 2023; Henriksen et al., 2025; Schlawe et al., 2025).  

Tension between long-term development focus and short-term performance pressure 

This dissertation highlights the tension between a focus on long-term development and the 

pressure to achieve short-term success. Specifically, Study II found significant positive 

associations between a long-term development focus and higher levels of performance 

satisfaction among German elite youth athletes. This finding aligns with talent research 
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emphasizing a long-term development focus for achieving performance excellence (e.g., 

Dohlsten et al., 2021; Güllich et al., 2022) and reinforces its recognition as an integral feature 

of successful TDEs (Henriksen & Stambulova, 2023). Research on elite-level sports 

environments also supports the emphasis on long-term development over immediate results. 

This approach, which aims to give athletes time to develop, is therefore also considered an 

important success factor in high-performance sports (e.g., Andronikos et al., 2024; Schlawe et 

al., 2025). 

In contrast, talent development research indicates that excessive performance pressure can 

impede long-term development, especially when sport systems prioritize immediate success 

over developmental processes (Shelley et al., 2025). In addition, constant pressure to achieve 

good results at the youth level can lead to a loss of motivation among elite youth athletes and 

ultimately result in dropout (Sagar et al., 2007; see also Study III). However, coaches and 

athletes of the German TDE investigated in Study III mainly agreed that a focus on 

performance was fundamental to the TDE and to elite youth sport in general. Yet, they had 

differing views on how to best manage it. While some favored a performance-driven way and 

viewed high performance standards as a way to achieve high goals on the senior elite-level, 

others advocated for a more long-term approach that would reduce performance pressure in 

early phases of the development process. Stakeholders in Study III further emphasized that 

macro-level challenges, such as financial uncertainties and government funding models 

primarily based on performance success, directly impacted athletes' development experiences 

within the TDE. Thus, funding models designed to reinforce short-term performance goals are 

likely to hinder athletes and coaches from focusing on sustainable, long-term development. 

Moreover, despite efforts of the German TDE to support athletes and to integrate long-term 

objectives, rigid performance-driven selection criteria created a high-pressure atmosphere. 

Balancing practices that promote sustainable development with demands for immediate results 
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therefore appears to be a persistent challenge within the elite youth sport context. Nevertheless, 

as suggested in Study I, more emphasis on development and performance processes rather than 

mere results seems to be an appropriate strategy for the sustainable development of young 

talented athletes (cf. Henriksen & Stambulova, 2023; Martindale et al., 2005). This perspective 

is further supported by recent research highlighting that adult world-class athletes initially 

developed slower than did national-class athletes and that elite youth level performances have 

very little predictive value for senior performances. This suggests that the development of 

performance excellence in senior years benefits from a long-term development focus during 

junior years (Barth et al., 2024; Güllich et al., 2022). 

In light of the DMGT (Gagné, 2021), the empirical findings contribute to a better understanding 

of which environmental features influence the talent development process and how they do so. 

One of the model’s core assumptions is the dynamic interplay of individual factors, such as an 

athlete's achievement motivation, and environmental features, both of which moderate core 

developmental outcomes of an athlete. While the DMGT is heuristic in nature, research on 

TDEs in sport provides a more nuanced examination of the specific environmental catalysts 

that can be either functional or dysfunctional within a TDE. Specifically, the empirical findings 

demonstrate how certain environmental features act as catalysts, either promoting or hindering 

long-term athletic development. For instance, rigid selection criteria and funding models that 

reward short-term performance appear to be examples of dysfunctional environmental features 

that can create a high-pressure atmosphere and undermine intrinsic motivation. Conversely, 

prioritizing a long-term development focus and providing adequate time to develop seems to 

be a functional feature that fosters performance satisfaction and sustainable development. This 

dissertation, therefore, moves beyond the heuristic DMGT model and strives for a more 

nuanced understanding of the specific environmental features that can positively or negatively 
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influence the developmental process. This can serve as a foundation for practitioners to 

optimize the support provided to young athletes. 

The Holistic Athletic Career model (Wylleman, 2019) provides further theoretical support for 

a long-term approach by conceptualizing athletic career development as a holistic process 

involving the simultaneous and interdependent development within six main domains (i.e., 

athletic, psychological, psychosocial, academic/vocational, financial, and legal). 

Consequently, a rigid focus on short-term athletic performance, with its associated high-

pressure atmosphere and selection criteria, can create negative spillover effects into other levels 

of development. For instance, excessive performance pressure at an early age could lead to 

negative impacts on an athlete's psychological, psychosocial, and vocational development (e.g., 

reduced wellbeing, less time for friends, dual career difficulties) which, in turn, could impede 

their athletic development. Therefore, in line with the Holistic Athletic Career model, a 

development philosophy that allows for a sustainable and balanced development across all life 

domains, seems to be more suitable to develop athletes who can achieve and sustain peak 

performance in adulthood. 

The role of coaches 

The role of coaches and the motivational climate they foster in the direct sporting environment 

are also central to putting this holistic development philosophy into practice. Indeed, coaches 

who acknowledge their athletes as whole individuals and encourage them to balance athletic 

commitments with personal development and mental health can significantly promote 

sustainable performance (Henriksen et al., 2025). Study II demonstrated that an empowering 

climate created by coaches was positively associated with performance satisfaction, whereas a 

disempowering climate had the opposite effect. These findings from Study II are consistent 

with findings summarized in the scoping review (Study I), which showed that encouraging 

athletes to make independent decisions and take responsibility for their development 
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contributes to their athletic progression, thus underscoring the importance of an empowerment 

climate for athletes' talent development.  

In contrast, additional findings summarized in Study I indicated that negative experiences in 

elite youth sport were often linked to a motivational climate characterized by coaches who 

exerted excessive control over how athletes train and compete. From a long-term development 

perspective, however, such a controlling climate may conflict with the vital role of self-

organized learning, which is important to fostering sport-specific performance factors (Araújo 

et al., 2019; Button et al., 2021). Consequently, sustainable learning in TDEs is likely to be 

promoted through coaching approaches that empower athletes to explore and discover 

functional movement solutions within challenging yet manageable practice activities 

(Bergmann et al., 2021; 2024; O’Sullivan et al., 2021). Taken together, these findings 

collectively underscore the crucial importance of supporting coaches in creating an 

empowering motivational climate and aligning this motivational climate with coaching 

strategies that enable athletes to gain diverse experiences, fostering long-term learning 

throughout an athlete’s development in TDEs (e.g., Renshaw et al., 2012). 

Psychologically safe environments 

Ultimately, the findings of this dissertation consistently underscore the importance of 

psychological safety for all three holistic talent development outcomes: wellbeing, personal 

development, and athletic development. In particular, the findings indicate that a perceived 

psychologically safe environment is a crucial, functional feature of TDEs. This assumption, 

which was initially suggested in Study I, is empirically supported by Study II, which 

demonstrates an association between psychological safety and athletes' increased satisfaction 

with their performance. This aligns with further research showing positive associations 

between perceived psychological safety and individual performance satisfaction (e.g., 

Wachsmuth et al., 2025). Psychological safety may also foster intrinsic motivation for 
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continued sport participation and success, as well as ensure sustained enjoyment and 

engagement (Vella et al., 2024). Thus, it seems that TDEs in which athletes are allowed to 

make mistakes and where they receive regular feedback significantly impact the athletic 

development of young talented athletes.  

However, the exact role of psychological safety in the talent development process has yet to be 

fully determined. While some research has emphasized its mediating role between leadership 

and performance satisfaction (Fransen et al., 2020; Gosai et al., 2023), more recent research 

(including Study II of this dissertation) has not found support for its mediating role between 

broader TDE features and athletes’ performance satisfaction (see also Wachsmuth et al., 2025). 

As already discussed in Chapter 5.1.1, some researchers addressed concerns that the concept 

of psychological safety might not be transferable to high-performance sport settings (Taylor et 

al., 2022). The conflict between immediate performance and long-term learning may be a 

potential explanation of this conceptual challenge. The need for athletes to perform well to not 

get deselected can conflict with the need to take on challenges for long-term skill development, 

which can temporarily impair performance (Hodges & Lohse, 2022). Therefore, it seems 

important that coaches foster a learning-supportive climate that encourages athletes to engage 

with challenging tasks and embrace their weaknesses, which is a vital part of sustainable 

learning and development (Bergmann et al., 2024; Williams & Hodges, 2023). 

Building on this conceptual challenge, Taylor et al. (2025) recently argued that psychological 

safety as a climate of voice  needs to be distinguished from the related but distinct concept of 

performance safety, which describes a temporally dynamic perception of the consequences of 

error. According to Taylor et al. (2025), this concept suggests that coaches could deliberately 

manipulate the perception of consequences to support the athletic development. For example, 

a high level of performance safety, where errors have minimal consequences, could encourage 

exploratory behavior crucial for skill acquisition (see also Hodges & Lohse, 2022). Conversely, 
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a lower level of performance safety, where errors lead to severe consequences, could be 

induced through pressure training to prepare athletes for competitions (Taylor et al., 2025). 

Thus, the learning climate created by coaches seems crucial in determining whether athletes 

will engage in challenging tasks and seek demanding solutions (Renshaw et al., 2012). To 

support athlete learning, coaches should therefore create a motivational climate where athletes 

feel secure enough to expose their weaknesses and embrace challenging practice conditions 

where success is not guaranteed (Hodges & Lohse, 2022). Therefore, the concept of 

performance safety can provide a more nuanced understanding of how TDEs can both support 

long-term development and effectively prepare athletes for the competitive realities of high-

performance sport. However, its validity and applicability in the context of elite youth sports 

has yet to be tested (Taylor et al., 2025). If it proves to be valid and applicable, however, it can 

offer a valuable extension to the concept of psychological safety. 

5.2 Comparison of Holistic and Ecological Framework Models 

The conceptual framework developed in Study I of this dissertation marks a significant 

advancement in the study of TDEs by integrating ecological and holistic perspectives. As 

already described in Chapter 2.3.2, from an ecological perspective, the framework captures 

environmental features across multiple system levels from micro-level relationships (e.g., 

coach-athlete dynamics) to macro-level influences (e.g., governmental funding decisions). This 

perspective is differentiated from its holistic environmental perspective, which includes both 

functional and dysfunctional environmental features from all areas that encompass the athlete 

within both the sporting and non-sporting domain. And finally, the framework also includes a 

holistic developmental perspective, which encompasses the three levels of talent development, 

i.e., wellbeing, personal development, and athletic development. 
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A defining contribution of this conceptual framework is its explicit acknowledgment that 

functional and dysfunctional environmental features can be present within the same TDE. 

Thus, a TDE's effectiveness cannot be evaluated based solely on the presence or absence of 

individual features. Rather, it depends on the dynamic interplay and predominance of these 

features. From a holistic developmental perspective, the conceptual framework developed in 

Study I places emphasis on three core outcomes: wellbeing, personal development, and athletic 

development of elite youth athletes. This transcends traditional performance-centered 

approaches and aligns with contemporary, more humane and person-centered approaches to 

elite (youth) sport (e.g., Brown et al., 2018; Kavanagh et al., 2021; Passaportis et al., 2022).  

However, the field of research has evolved considerably since the publication of this 

framework in 2022. In the past five years alone (since 2020), a variety of new framework 

models have emerged, particularly in the domains of TDE, dual career, athlete mental health. 

Alongside previously established models like the Holistic Ecological Approach models (e.g., 

ATDE, ESF; Henriksen et al., 2010a), systemic-ecological models (Li et al., 2014; Martindale 

et al., 2005), and the Holistic Athletic Career model (Wylleman, 2019), this proliferation has 

resulted in a substantial body of theoretical and empirical framework models that offer a 

broader understanding of how high-performance sport environments (including TDEs) impact 

athlete development. Yet, this also underscores the need for a combined consideration of these 

framework models to avoid fragmentation. 

In the following, foundational and contemporary framework models are summarized, 

highlighting their contributions to understanding talent development and high-performance 

environments. In particular, dominant framework models were selected that have been 

developed in recent years in TDE, dual career, and athlete mental health research and that take 

ecological and/or holistic perspectives on talent development. Reviews (e.g., Feddersen et al., 

2021) and conceptual articles (e.g., Schlawe et al., 2025) without framework models were 
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excluded from the overview as well as models based on individual cases, such as the empirical 

model of the process of the emergence and perpetuation of destructive culture by Feddersen et 

al. (2020). The included framework models were of different nature. Thus, overarching 

framework models that have emerged from review articles (e.g., Li et al., 2014; Martindale et 

al., 2005), models based on a multiple case study format (e.g., ATDE, ESF, Henriksen, 2010), 

and theoretical models (e.g., Henriksen et al., 2024a; Wylleman, 2019) were all included. Core 

information on each model is presented in Table 11, followed by a comparative analysis. This 

comparison will serve to refine the conceptual framework developed in Study I by integrating 

relevant facets from other models as well as findings from current TDE research (including the 

empirical studies within this dissertation), with the aim of advancing a more comprehensive 

theoretical and empirical foundation for future research and applied practice in TDEs.
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Table 11. Summary of each model’s core information. 

Authors & Year 
Model Name / 

Key Concept 
Purpose Key Components 

Holistic developmental models 

Wylleman (2019) Holistic Athletic Career 

Model 

Comprehensive lifespan 

perspective on athlete 

development, reflecting a whole 

career approach (i.e., from 

initiation to discontinuation) and a 

whole person approach (i.e., 

development in different 

domains) 

Athletes’ holistic development takes place at six 

interconnected levels (i.e., athletic, psychological, 

psychosocial, academic/vocational, financial, and 

legal) 

Ecological and holistic environmental models  

Integrated ecological models 

Martindale et al. 

(2005) 

The Model of Effective 

Talent Identification and 

Development Procedures 

Providing a theoretically-based 

and empirically-supported model 

of effective TD practice 

Five key features of effective TDEs – Long-term 

aims & methods, wide ranging coherent messages 

& support, emphasis on appropriate development 

instead of early success, individualized & ongoing 
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development, and integrated, holistic, & systematic 

development 

Li et al. (2014) Taxonomic Classification 

of the TD Environmental 

Factors 

Systematic classification of 

environmental features 

influencing talent development 

Categorization of TDE features in three categories: 

Milieu, individuals, and provisions. Milieu includes 

sport culture, sporting policy, socioeconomic status, 

birthplace, and education and schooling. Individuals 

encompass parents, coaches and support staff, and 

siblings and friends. Provisions embrace long-term 

development, quality preparation, and effective 

communication 

Models derived from the Holistic Ecological Approach 

Henriksen (2010) The Athletic Talent 

Development 

Environment  (ATDE) 

Model 

Description of the components 

and relations within a TDE 

The athlete is at the centre of the model and the 

TDE’s components are structured into two domains 

(i.e., sporting and non-sporting environment) and 

two levels (i.e., micro- and macro-level) around the 

athlete 
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The Environment 

Success Factors (ESF) 

Model 

Organization of the key elements 

that explain the success of a TDE 

The TDE’s success results from the dynamic 

interplay between preconditions, processes, 

individual and team development and 

achievements, and the organisational culture of a 

TDE serves to integrate these elements 

Henriksen et al. 

(2020b) 

The Dual Career 

Development 

Environment (DCDE) 

Model 

Description of the components 

and relations within a DCDE 

The student-athlete is at the centre of the model and 

the DCDE’s components are structured into three 

domains (i.e., sport, studies, private life) and two 

levels (i.e., micro- and mcaro-level) around the 

athlete 

The Dual Career 

Environment Success 

Factors (DC-ESF) Model 

Summary of the features that 

explain the DCDE’s effectiveness 

The DCDE’s preconditions and processes influence 

the philosophy of the DC support team and student-

athletes’ developments and competencies that 

together indicate the DCDE’s effectiveness (i.e., 

student-athletes’ athletic and academic 

achievements, wellbeing and satisfaction) 

Mathorne et al. 

(2021) 

The Collaboration 

Success Factors (CSF) 

Model 

Providing a framework to 

understand collaborative 

relationships among different 

institutions in a national talent 

development system and explain 

Collaborative success can be explained through a 

set of features, including preconditions, processes, a 

shared philosophy of talent development, dealing 

with potential conflicts, and joint initiatives and 
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their success in improving local 

TDE processes 

projects, which are interconnected and interact to 

improve local TDE processes 

The Pyramid Model for 

Optimization of 

Interorganizational 

Collaboration in Talent 

Development (PIC-TD) 

Organization of features of 

successful collaborations in a 

pyramid shape where each lower 

layer provides the foundation for 

the level above 

Six shared features of successful interorganizational 

collaboration that are structured into three overall 

themes – Collaborative philosophy (i.e., shared 

understanding of talent development processes and 

factors involved & shared long-term vision and aim 

to enhance the local TDE); Collaborative decisions 

(i.e., meaningful relationships & open 

communication and sharing of knowledge); 

Collaborative actions (i.e., collective work on 

current and future tasks & clearly defined functions 

and roles). The shared features are complemented 

by the collaborative outcomes (i.e., improving the 

local TDE) 

Henriksen et al. 

(2024c) 

Transition Environment 

(TE) Model 

Description of the components 

and structure of an environment 

as experienced by athletes who 

transition from one sport/non-

sport environment to another 

The athlete is at the centre of the model and the 

transition environment is separated into two settings 

(i.e., donor and receiving setting), two domains 

(i.e., sporting and non-sporting) and two levels (i.e., 

micro- and mcaro-level) all comprised by a 

transition time frame. 
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Transition Environment 

Success Factors (TE-SF) 

Model 

Summary of the features that 

contribute to a transition 

environment’s success in 

facilitating individual athletes‘ 

career transitions 

The transition environment’s preconditions, 

transition demands and support processes, a whole 

person philosophy in the donor and receiving 

settings, and athletes’ individual resources (i.e., 

coping strategies, mental health and wellbeing) 

influence the degree to which athletes successfully 

adapt to the receiving setting (transition 

effectiveness, i.e., optimal functioning & 

performance, social belonging, and wellbeing) 

Elite athlete mental health models 

Purcell et al. 

(2019) 

An Ecological Systems 

Model for Elite Athlete 

Mental Health 

A comprehensive athlete mental 

health framework conceptualised 

within the ecological systems of 

elite sporting environments 

The ecological systems model can explain the 

relationship between individual athletes and the 

broader social and cultural contexts they are 

embedded in and consists of four layers – the 

athlete (i.e., characteristics of the individual, e.g., 

coping skills, attitudes), the microsystem (e.g., 

coaches, support staff, teammates, family, and 

friends), the exosystem (the wider sporting 

environment), and the macrosystem (e.g., national 

and international sporting bodies, broader society) 
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Henriksen et al. 

(2024a) 

The Team Denmark 

Applied Model of 

Athlete Mental Health 

Practical, multi-layered 

framework for implementing 

mental health structures and 

processes in a national high-

performance sport system 

Conceptualization of four levels of mental health in 

elite sport – the athlete (i.e., individual 

experiences), the training environment (e.g., daily 

training experiences with teammates and training 

partners), leadership (i.e., coaches and sporting 

management within the training group and sports 

federation), and everyday life (i.e., daily life of the 

athlete, which includes domains outside of the 

training environment, e.g., education, social life). 

The model also introduces a three-level continuum 

(green - yellow - red) to indicate the current status 

of mental health of the athlete and the degree to 

which the environment supports athlete mental 

health 

Note: The framework models were arranged so that holistic developmental models were described first, followed by ecological and holistic environmental models. Within the 

ecological and holistic environmental models, the models were organized according to their focus. If several models were included within a focus area, they were arranged 

chronologically by year of publication.
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The Holistic Athletic Career model (Wylleman, 2019) provides a foundational lens for 

understanding the athlete as whole person. It expands beyond a narrow focus on athletic 

development by identifying six interrelated development domains: athletic, psychological, 

psychosocial, academic/vocational, financial, and legal. This whole-person approach 

emphasizes that challenges in one life domain can significantly affect others, thereby 

supporting holistic developmental perspectives on athletes. By including psychological, 

psychosocial, academic/vocational, financial, and legal domains alongside athletic 

development, and by addressing developmental tasks and potential challenges at different 

stages, the model highlights that athlete development extends beyond sport into life. Thus, this 

perspective implicitly advocates for dual career and holistic development support structures as 

crucial protective factors for long-term wellbeing and successful transitions. However, while 

the Holistic Athletic Career model (Wylleman, 2019) robustly addresses developmental 

transitions within each domain, it does not explicitly consider environmental influences, 

limiting its ecological scope. 

Nevertheless, the emphasis on holistic development outcomes has directly informed 

framework models derived from the Holistic Ecological Approach (Henriksen, 2010). Notably, 

the DC-ESF model (Henriksen et al., 2020b) and the TE-SF model (Henriksen et al., 2024c) 

integrate a holistic developmental perspective by considering athletic and academic 

achievements, wellbeing, and dual career satisfaction (DC-ESF), and optimal functioning and 

performance, social belonging, and wellbeing (TE-SF) as outcomes of effective DCDEs and 

transitions, respectively. Both models also embody an ecological perspective on talent 

development in sport. More specifically, Henriksen’s (2010) HEA laid the groundwork for 

frameworks that emphasize the profound influence of an athlete’s surrounding environment on 

their development. In this context, models describing the components and structures of TDEs 

(ATDE; Henriksen & Stambulova, 2023), dual career development environments (DCDE; 
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Henriksen et al., 2020b), and transition environments (TE; Henriksen et al., 2024c) have been 

developed from an ecological perspective. Additionally, more systemically oriented models 

focusing on internal environmental processes and talent development outcomes have 

complemented these ecological models. As noted, the DC-ESF model (Henriksen et al., 2020b) 

and the TE-SF model (Henriksen et al., 2024c) adopt a holistic developmental perspective by 

including athletic, personal, and wellbeing outcomes. In contrast, the ESF model (Henriksen & 

Stambulova, 2023) and the CSF model (Mathorne et al., 2021) focus solely on athletic 

outcomes (e.g., successful junior-to-senior transitions). 

While most frameworks focus on athletic or holistic talent development outcomes, two of them 

exclusively consider athlete mental health as a developmental outcome (Team Denmark 

applied model of athlete mental health, Henriksen et al., 2024a; and the ecological systems 

model for elite athlete mental health, Purcell et al., 2022). Interestingly, the models derived 

from the HEA share with those of Martindale et al. (2005) and Li et al. (2014) a primary focus 

on effective or positive environmental features and talent development outcomes. One model, 

the Team Denmark applied model of athlete mental health (Henriksen et al., 2024a), stands out 

by explicitly mapping both positive and negative environmental features and mental health 

outcomes. Although Mathorne et al. (2021) and Henriksen and Stambulova (2023) described 

the opposing poles of positive/successful environmental features, they did not explicitly 

integrate these into their models. The Team Denmark applied model of athlete mental health 

by Henriksen et al. (2024a) goes even further by positing that environmental influences do not 

operate in a dualistic form (i.e., either solely positive or negative), but exist on a continuum 

ranging from highly nourishing to highly malnourishing for athletes’ mental health. 

Taken together, the reviewed framework models, although distinct in their specific foci, 

collectively contribute to an ecological and holistic understanding of athlete development. This 

understanding is ecological in that it reflects the multi-layered nature of the environment and 
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its systemic influences on athlete development, and holistic on both, the environment level (i.e., 

including environmental features within sport and non-sport domains) and the athlete 

development level (i.e., encompassing athletic, personal, and academic development as well as 

wellbeing). 

Refinement of the conceptual TDE framework 

In essence, the discussed TDE frameworks underscore the necessity of adopting an ecological, 

holistic environmental, and athlete-centered approach to fostering talent development in elite 

youth sport. A consistent shift is evident towards systemic and ecological frameworks, which 

recognize that an athlete's holistic development outcomes are deeply embedded in and shaped 

by their surrounding environment. Across models, the importance of well-designed 

environments, proactive and accessible support systems, and coordinated inter-organizational 

collaboration is emphasized. The integration of contemporary frameworks, alongside recent 

and current research findings (including the empirical studies of this dissertation), reveals even 

greater complexity in the dynamic interactions among environmental features across multiple 

levels and domains within TDEs. These insights necessitate a refinement of the conceptual 

TDE framework originally developed in the scoping review (Study I). 

A comparison of the conceptual TDE framework (Study I) with other frameworks justifies the 

holistic developmental perspective on athletes, which extends beyond sporting success to 

include athletes' personal development and wellbeing. Nevertheless, when considering the 

Holistic Athletic Career model (Wylleman, 2019) and the DC-ESF model (Henriksen et al., 

2020b), as well as other framework models (e.g., Li et al., 2014), it becomes evident that the 

academic level also plays an important role for holistic talent development. In the original 

conceptual TDE framework, however, vocational outcomes were categorized under personal 

development outcomes, but not mentioned separately. This suggests a refinement of the 
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framework by treating academic development as a standalone outcome, alongside athletic 

development, personal development, and wellbeing. 

The ecological and holistic environmental perspectives that reflect all areas of the multi-layered 

environment, should continue to shape the TDE framework. As already illustrated in the current 

TDE framework (Study I), both micro- and macro-level influences, as well as features from 

both the sporting and non-sporting domains, should be mapped. Yet, the case study of a 

German TDE (Study III) demonstrated that macro-level influences (e.g., development vs. 

success-oriented funding) should be made more visible in the refined framework. 

Furthermore, derived from the empirical studies of this dissertation and from other TDE 

models, the adapted framework should explicitly integrate further meso- and micro-level 

influences, in particular the presence of support structures (e.g., dual career und mental health 

support systems) and support for athletes in balancing demands from sport, school, and 

private life to prepare them for life inside and outside of sport. 

Indeed, the current TDE framework’s (Study I) key contribution to TDE research is its explicit 

inclusion of dysfunctional environmental features alongside functional ones. This holistic 

environmental perspective is only partially reflected in other frameworks (e.g., Henriksen et 

al., 2024a; Henriksen & Stambulova, 2023; Mathorne et al., 2021). Thus, the adapted TDE 

framework (see Figure 11) should continue to map both functional and dysfunctional 

environmental features, in combination with positive and negative manifestations of holistic 

developmental outcomes across the levels of athletic, personal, and academic development as 

well as wellbeing. In line with these recommendations, the refined TDE framework 

incorporates the described adaptations (highlighted by an *). Furthermore, the system levels 

(i.e., micro- & macro-level) are explicitly labeled and TDE features are arranged so that micro-

level features are positioned more centrally and macro-level features depicted more outwardly 

(see Figure 11). 



 GENERAL DISCUSSION 

187 

 

To conclude, the revised TDE framework enhances the theoretical understanding of talent 

development as a dynamic and systemic process. Additionally, it provides a practical guidance 

for the evaluation and design of developmentally functional TDEs. By capturing structural, 

cultural, and relational dynamics that shape holistic development outcomes, the revised TDE 

framework provides a basis for guiding future research, informing sports policy, and supporting 

practical interventions aimed at optimizing TDEs in elite youth sport. This positions it as a 

comprehensive framework for both research and applied assessment of elite youth sport 

environments. 
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Figure 11. The refined Conceptual TDE Framework (based on Hauser, Harwood, et al., 2024, p. 1113).
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5.3 Methodological Reflections 

This dissertation makes a significant contribution to the growing field of TDE research by 

illuminating the structural and cultural features of TDEs that influence the holistic development 

of elite youth athletes. The insights gained offer valuable theoretical and practical starting 

points for the further development of the research field. Nevertheless, this dissertation also 

encountered several methodological and conceptual questions that warrant further reflection. 

5.3.1 What Constitutes a Talent Development Environment? 

A core challenge in TDE research relates to the precise definition and scope of a talent 

development environment. The question of what constitutes a talent development environment 

is far from trivial. Building on the HEA, Henriksen et al. (2010a) defined a TDE as “a young 

athlete's social relations both inside and outside the world of sport - social relations which have 

a sports club or team as their core but also include the larger context in which the club or team 

is embedded” (p. 213). In recent years, TDE research has expanded to include diverse sport 

environments, such as youth academies, elite sport schools, local clubs, and national teams. 

However, the definition by Henriksen et al. (2010a) conceptualizes a TDE as a dynamic system 

that includes not only an athlete's immediate environment (i.e., the micro-level, e.g., family, 

peers, club), but also the broader context in which this environment is embedded at the macro-

level (e.g., sports federations, educational systems).  

This complexity complicates the selection of study cases, particularly in the German elite sport 

system, where various settings are involved in talent development (e.g., Olympic training 

centers, national and regional training centers, national teams, clubs, sports federations). It is 

not uncommon for young elite youth athletes to be active in multiple teams. For instance, a 

junior soccer player may be active in both their youth academy and a junior national team, 

while a young triathlete might train simultaneously with their home club, at a regional training 
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center, and at national team training camps. This raises the question of which environment 

these athletes should refer to when assessing their TDE, especially given that other aspects of 

their lives, such as family and school, are also critical. Furthermore, when athletes are involved 

in multiple settings, it is important to consider how these settings interact to shape their 

development (Taylor & Collins, 2022). To address this complexity, TDEs could be viewed in 

relation to the athlete and their overall experience across different settings. For TDE research, 

this would imply a shift in focus from a single training environment (e.g., a soccer academy) 

to the various settings within the talent system (for an example, see Shelley et al., 2025). 

5.3.2 Operationalization of the „Whole Person” 

While the concept of the “whole person approach” is increasingly recognized in talent 

research, its practical implementation presents significant methodological challenges. 

Researchers acknowledge that an athlete's life is a complex interplay of athletic, academic, and 

personal domains (Storm et al., 2021) and the development of the whole person was recently 

defined as "the deliberate, ongoing, and future oriented development of an individual, in all 

aspects of their life" (Poole et al., 2025). Although these definitions emphasize viewing athletes 

as more than just performers, they raise a critical question: How can the whole person approach 

be effectively operationalized in research? 

Across all studies in this dissertation, a shared principle was the assumption of holistic talent 

development, encompassing three key dimensions - wellbeing, personal development, and 

athletic development. The qualitative case study (Study III) explored how specific 

environmental features within a German TDE impacted these three dimensions, addressing 

themes such as physical and mental health, dual careers, and athletic performance and results. 

This qualitative exploration closely aligns with the whole person approach by capturing the 

complex interplay of these life domains. The quantitative cross-sectional study (Study II) 
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operationalized these same dimensions using self-report measures via validated questionnaires. 

However, several methodological limitations and considerations emerge, particularly 

concerning how these holistic outcomes are operationalized. While Study II utilized the WHO-

5 (Brähler et al., 2007), a wide array of other instruments exist that capture different 

components of wellbeing (e.g., Cooke et al., 2016). However, there is no consensus on how 

wellbeing should be defined and measured. This lack of a single, agreed-upon measure 

highlights the conceptual ambiguity surrounding the construct. A similar challenge exists for 

personal development. Study I revealed numerous aspects of personal development, such as 

the development of self-responsibility, intra- and interpersonal skills or the successful 

combining of sport and studies. Due to a lack of a unified definition and standardized 

measurement tools, in Study II personal development was operationalized based on the 

perceived development of life skills (Cronin & Allen, 2017), a choice influenced by the positive 

youth development approach (see Harwood et al., 2024). And finally, the choice of 

measurement for athletic outcomes can also be discussed. Study II relied on an athlete's self-

assessment of their performance satisfaction (Riemer & Chelladurai, 1998). This self-

assessment could be complemented by objective performance evaluations, for example the 

squad status or national championship results, which can be collected and do not require 

additional effort from the athletes. Another approach would be to incorporate coaches‘ 

assessments of athletes‘ current performance or potential (Dugdale et al., 2020; Höner et al., 

2021). While combining self-assessment, objective data, and coaches‘ evaluations would 

provide a more comprehensive picture of athletic development, it would also increase the 

complexity and practical demands of the research design. Therefore, the practical effort 

involved in implementing such studies should not be underestimated and must always be 

considered when addressing the question of how to operationalize holistic talent development 

or a whole person approach.  
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Nevertheless, a key methodological strength of Study II was the measurement and integration 

of all three holistic development dimensions within a single statistical model. By using 

structural equation modelling, Study II demonstrated a valuable approach for statistically 

analyzing relationships between environmental features and all three holistic development 

dimensions, which are often studied in isolation. 

5.3.3 Variable-oriented versus Person-oriented Approaches 

Within sport psychology talent research, two approaches to talent identification and 

development can be differentiated: the variable-oriented and the person-oriented approach 

(Bergman & Trost, 2006). The focus of the variable-oriented approach is on identifying key 

variables that serve as the most important predictors of talent success across a population of 

elite youth athletes (Höner et al., 2023). In contrast, the person-oriented approach views the 

individual as a unique, dynamic system where multiple variables interact in complex, non-

linear ways (Bergman & Andersson, 2006; Höner et al., 2023). While the variable-oriented 

approach assumes that all individuals are homogeneous and function according to the same 

principles, the person-oriented approach indicates that the same environmental conditions can 

lead to different developmental trajectories for different individuals (cf. Charbonnet  & 

Conzelmann, 2023).  

Although these two approaches may seem contradictory, researchers argue that they are rather 

complementary. Thus, while a completely holistic perspective is difficult to implement in 

practice (cf. Höner et al., 2023), a variable-oriented approach could help to identify important 

features that practitioners should specifically focus on. As such, Study II of this dissertation 

applied a variable-oriented approach to identify key environmental features for holistic 

development outcomes of elite youth athletes. However, a combination of variable- and person-

oriented approaches would provide a more comprehensive understanding of TDEs and their 
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impact on holistic talent development. This aligns with notions by Höner et al. (2023) who 

emphasize that „the person-oriented approach offers a conceptually convincing supplement to 

the established variable-oriented approach” (p. 553).  

While Study II of this dissertation applied a variable-oriented approach to identify key 

environmental features, the findings from Study III provide arguments for adopting a person-

oriented perspective to explore individual variations and subgroups within the sample of elite 

youth athletes. As such, adopting a person-oriented perspective would allow for the 

identification of "talent profiles", in contrast to the assumption that all participants belong to a 

single homogeneous group (cf. Raabe et al., 2022). For example, a person-oriented approach 

could be applied to investigate whether certain combinations of environmental features form 

different patterns. As such, some talented athletes might be thriving under increased 

performance pressure because they simultaneously possess a robust social support network, 

whereas others choke under performance pressure because they do not possess a strong support 

network. This approach would shift the focus from the isolated effects of single variables (e.g., 

social support, performance pressure) toward an understanding of how these features interact 

to form a specific talent profile. The person-oriented approach also holds the potential to reveal 

compensatory effects, where the negative impact of certain features, such as limited financial 

support or inadequate facilities, might be offset by the presence of other strengths, like highly 

skilled coaches and support staff. Consequently, this approach could offer a more 

multidimensional and dynamic understanding of talent, acknowledging that the impact of the 

same environmental features is contingent upon their specific combination within a given 

profile. 
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5.4 Future Research Directions 

Based on the insights generated in this dissertation, several directions for future research 

emerged. These directions could deepen the understanding of TDEs and provide a more 

comprehensive picture of the complex, dynamic systems that shape athlete development. 

5.4.1 Deepening the Understanding of Functional and Dysfunctional Features 

One strength of this dissertation is that it provides a nuanced perspective on both functional 

and dysfunctional features of TDEs. However, this perspective simultaneously reveals key 

future directions for TDE research, particularly concerning methodological approaches. 

Future TDE research should focus more explicitly on examining both functional and 

dysfunctional environmental features and their interplay within high-performance sport 

systems. For quantitative TDE research, this includes the development of assessment tools 

which capture dysfunctional TDE features. Currently, the TDEQ (Martindale et al., 2010) and 

TDEQ-5 (Li et al., 2015) as most prominent questionnaires to assess stakeholders’ perceptions 

of key environmental features solely capture functional TDE features, such as long-term 

development focus or holistic quality preparation. However, tools for assessing dysfunctional 

TDE features are lacking. The development of an assessment tool that captures both functional 

and dysfunctional TDE features could provide a deeper and more comprehensive 

understanding of the impact of these environmental features on talent development outcomes. 

Another strength of this dissertation is the adoption of an open, exploratory case analysis in 

Study III. This approach helps to mitigate confirmation bias by not pre-categorizing a TDE as 

successful or unsuccessful. The findings from Study III revealed that both functional and 

dysfunctional features can be present within the same TDE. This suggests that future TDE 

research should explore TDEs in open and neutral ways to ensure greater nuance in research 

findings (cf. Feddersen et al., 2021). 



 GENERAL DISCUSSION 

195 

 

Furthermore, future TDE research could benefit from mixed-methods approaches. While this 

dissertation employed mixed-methods across separate studies, future research could combine 

quantitative and qualitative methods within a single study design. For example, quantitative 

methods could first be used to identify statistical relationships between TDE features and talent 

development outcomes. These relationships could then be explored in greater depth using 

qualitative methods within the same TDE to uncover the underlying mechanisms and 

contextual nuances. Such an approach would allow for a more robust investigation into how 

TDE features influence talent development outcomes. 

5.4.2 Expanding the Systemic and Temporal Perspective 

Much of the existing TDE literature has centered on the adolescence phase of talent 

development. Yet, developmental influences begin earlier and extend well beyond 

adolescence. Acknowledging that athlete development is a long journey through various 

sporting and non-sporting environments (Henriksen & Stambulova, 2023), it is crucial to 

systematically explore career contexts beyond the talent development years. This includes 

examining earlier environments, such as grassroots clubs, as well as later stages of an athlete's 

career, including professional sport environments and the period of athletic retirement. This 

broader temporal lens will help capture the full developmental pathway of athletes and reveal 

critical inflection points along their journeys (Stambulova et al., 2021). Although initial 

projects have already began to explore youth and high-performance sport environments 

through the lens of TDE research (Schlawe & Henriksen, 2024; Sternberg et al., 2024), further 

research is needed to explore a wider array of development contexts. By expanding the focus 

to these earlier and later career environments the research field can achieve a more complete 

and nuanced understanding of how athletes' careers unfold. 
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5.4.3 Cultural and Contextual Diversity 

As highlighted in Study I of this dissertation, research based on the HEA (Henriksen, 2010) has 

been largely concentrated in Scandinavian countries. Therefore, a future research avenue could 

be to extend the HEA to new cultural and regional contexts. Investigating TDEs in countries 

with different national and sport cultures could provide valuable insights into how these 

broader cultural norms influence the design and functionality of TDEs. By systematically 

studying a wider range of TDEs, researchers could strengthen the understanding of the unique 

and common environmental features of TDEs. Moreover, future research could also 

increasingly adopt comparative case studies to identify the various ways TDE features are 

expressed and deepen the understanding of what makes a TDE more functional or 

dysfunctional in different socio-cultural contexts (for an example, see Storm et al., 2022). 

Finally, a significant research gap exists in the investigation of disability sports contexts. 

Current TDE research has almost exclusively focused on able-bodied sports. However, due to 

specific constraints in talent development processes for athletes with disabilities (Dehghansai 

et al., 2022), it is crucial to question whether the identified functional and dysfunctional TDE 

features are directly transferable. Therefore, a new research avenue within TDE research could 

be the extension and application of current TDE frameworks in disability sports contexts to 

identify the specific features of these unique sport environments. 

5.5 Practical Recommendations 

The findings of this dissertation, integrated into relevant research on TDEs, dual career, and 

athlete mental health, highlight the complex and dynamic nature of TDEs in elite youth sports, 

with distinct implications for both micro-level stakeholders (e.g., athletes, coaches, support 

staff) and macro-level policymakers. 
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5.5.1 Recommendations for Individuals 

Athletes, coaches, support staff, and other stakeholders at the micro-level are not passive 

recipients of systemic influences. They actively shape the culture of TDEs through their daily 

behaviors, decisions, and interactions. Therefore, recommendations at this level focus on 

fostering a developmentally supportive environment. 

• Promote developmentally appropriate practices: Based on the findings of this 

dissertation, TDE stakeholders should balance ambition with sustainability. Directors, 

coaches, and support staff should critically reflect on how training loads, feedback 

styles, and daily demands impact the physical and psychological wellbeing of young 

athletes. They should actively advocate for a long-term developmental philosophy in 

everyday practice and ensure that athlete wellbeing is not subordinated to competitive 

goals. 

• Engage in open dialogue and self-reflection: A psychologically safe environment 

begins with the ability to speak openly about discomfort, overload, or inappropriate 

dynamics. Athletes should be encouraged and empowered to raise concerns, share 

feedback, and discuss tensions without fear of negative consequences (Walton et al., 

2024b). Coaches, in particular, must develop an understanding of their leadership style's 

impact on athletes and foster a psychologically safe environment that allows for open 

dialogue (Gosai et al., 2023; Hodges & Lohse, 2022). Athletes, in turn, can benefit from 

critical self-reflection. Self-reflection is a critical strategy for athletes to evaluate their 

own situation and take an active role in their development. By critically examining their 

environment, for instance, by asking if it prioritizes their safety and personal values, or 

if their wellbeing is being compromised for performance, athletes can better understand 

its dynamics and make informed decisions that align with their own values. 
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5.5.2 Recommendations for Elite Sports Policy 

At the macro-level, sports federations, governmental bodies, and policymakers define the 

structural and normative conditions that shape talent development. Their decisions exert a 

powerful top-down influence on organizational practices and individual experiences. 

• Establish standards for safe TDEs: Elite sport federations should formulate and enforce 

evidence-based quality criteria for TDEs (Khomutova et al., 2025). These criteria 

should inform licensing and evaluation procedures. Clear guidelines should include 

independent safeguarding structures, transparent complaint mechanisms, and 

monitoring tools that assess both athlete outcomes and environmental quality (Purcell 

et al., 2019). The introduction of an independent Sports Ombudsman can provide 

additional oversight and assurance that athlete welfare is addressed (Feddersen et al., 

2020; Grey-Thompson, 2017). 

• Align funding models with holistic development: Funding structures that exclusively 

reinforce a narrow performance focus risk a "win-at-all-costs" mentality that can 

sideline ethical considerations (Feddersen et al., 2021; Henriksen et al., 2024b; Poucher 

et al., 2021). To counteract this, federations and funding bodies should shift toward 

models that reward sport organizations for promoting long-term, athlete-centered 

development. Evaluation metrics should consider athletes’ psychological health, 

academic progress, and satisfaction with their sport experience, not just medals or 

selection rates (Kerr et al., 2020; Poucher et al., 2021). 

• Design flexible talent development pathways: The German TDE investigated in this 

dissertation (Study III) underscored the importance of flexible dual career pathways to 

support elite youth athletes holistic development. Based on these findings, sport 

federations are recommended to implement policies that avoid overly rigid selection 

and promotion models and instead accommodate diverse developmental trajectories. 
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This requires a systemic shift to support late bloomers, dual career athletes, and those 

with non-linear progressions through changes in talent identification, performance 

evaluation, and training schedules. Additionally, implementing policies that offer 

extended academic timelines and flexible exam scheduling can help athletes better 

balance sport, education, and personal life. 

• Develop interdisciplinary and integrated support systems: Building on the findings of 

this dissertation, elite sport organizations should break down silos between departments 

(e.g., coaching, medical, psychology) that prevent knowledge-sharing, integrated 

decision-making and comprehensive athlete care. As such, elite sport organizations are 

recommended to create mechanisms for interdisciplinary cooperation and knowledge-

sharing within TDEs (e.g., interdisciplinary team case reflections) to enhance holistic 

athlete support. 

• Implement systemic-ecological education. Based on the findings of this dissertation, a 

final recommendation for elite sports policy is to implement systemic-ecological 

education. To support organizational changes and combat dysfunctional environmental 

dynamics, leadership personal (i.e., coaches, directors) must be provided with 

continuous education on how to recognize and respond to these issues. Such education 

should, for example, cover topics like managing organizational cultures in high-

performance sport environments, enhancing stakeholder collaborations within and 

between the sporting and non-sporting domains, and upholding the principles of holistic 

athlete development. 
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6 Conclusion 

This dissertation underlines that the development of young talented athletes in elite youth sport 

is not merely an individual process but a systemic-ecological one. As metaphorically laid out 

at the beginning of this dissertation - "It takes a village to raise a child" - the environment in 

which athletes grow up is of critical importance. This dissertation provides evidence that 

functional TDEs can foster the holistic development of athletes and empower them to reach 

their potential. In contrast, dysfunctional TDEs risk not only to impair athletic performance but 

also to endanger the wellbeing and personal development of young athletes. 

This dissertation makes a significant contribution to (German) talent development research by 

addressing recent calls from German elite sport organizations (Athleten Deutschland e.V., 

2022; BISp, 2024) and advocating for a shift away from the sole pursuit of performance success 

toward a holistic developmental approach. In particular, this dissertation is distinguished by 

the following contributions: (a) This dissertation includes research that systematically 

investigates both functional and dysfunctional features in TDEs. It demonstrates that both types 

of features can exist within the same TDE. This finding highlights the complexity of such high-

performance sports settings and provides a nuanced perspective that moves beyond a simple 

classification of "successful" or "unsuccessful" TDEs. (b) The empirical studies in this 

dissertation provide evidence for the relevance of a holistic developmental perspective that 

extends beyond athletic performance and includes personal development and wellbeing 

outcomes of athletes. These empirical studies showed that environmental features, such as a 

long-term development perspective and psychological safety, are significantly associated with 

young athletes' wellbeing, personal development, and performance satisfaction. (c) Finally, 

based on the empirical studies and a comprehensive analysis of prominent framework models 

within TDE, dual career, and athlete mental health research, the conceptual TDE framework 
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developed in Study I is refined. This adapted framework more precisely maps the ecological 

nature of TDEs as well as the various dimensions of holistic athlete development (athletic, 

personal, academic/vocational, and wellbeing). By combining ecological and holistic 

perspectives (cf. Stambulova & Henriksen, 2025), this dissertation provides a differentiated, 

evidence-based understanding of TDEs in elite youth sport. It demonstrates that creating 

supportive, development-oriented TDEs is not just an option but a necessity for the healthy and 

sustainable development of young talented athletes. 

This dissertation concludes with a quote from Pete Carroll, the former head coach of the Seattle 

Seahawks: "We're trying to raise not just great athletes, but great people." The central findings 

of this dissertation reinforce this statement. Ultimately, talent development should not solely 

be about winning, but about nurturing the whole person.
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Appendix B. Supplementary Materials Study I 

Supplement 1. Overview of key information of the included studies in the scoping review (in alphabetical order). 

Authors Study Purpose 

Participants 

(Sample Size, Age, 

Sex, Sports, 

Performance Level, 

Ethnicity) 

Study 

Design 

Data 

Collection 

Tools / 

Methods 

Data Analysis 
Key Findings related to 

TDEs 

Aalberg and 

Saether 

(2016) 

Provide a holistic 

description of 

Rosenborg football 

club and examine 

factors influencing 

the environments 

success in developing 

future elite players 

and how features of 

successful 

environments are 

present in the club 

 

Head coaches for 

the U19 team (head 

coach, chief of 

development, top 

player development 

coach), 

experienced youth 

level coaches;  

N = 7 players (all 

males);  

youth elite level; 

Norway 

Qualitative 

Case-study 

Semi-structured 

interviews, 

Focus group 

interview, 

Observations 

Thematic analysis The club offered an 

environment focusing on 

aspects congruent to other 

successful athletic talent 

development environments 

(ATDE). It focused on a high 

degree of organization 

regarding the domains that 

affected the team’s players 

(e.g., collaboration with a 

school). Also, it focused on 

giving players tools and 

resources both on and off the 

field, using a holistic and 
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 systematic methodology and 

valued the players’ 

accountability for their own 

development as more important 

than the team’s performance. 

Yet, there was a weak 

relationship between the youth 

department and senior 

professional team, even 

indicating a competitive 

relationship. 

Bjørndal and 

Ronglan 

(2018) 

Investigate athletes’ 

contemporary 

experiences of their 

pursuits toward the 

adult elite level 

within a 

Scandinavian 

handball setting 

N = 12 youth 

handball players 

(aged 16 – 17 years; 

all females); U16-

level to elite adult 

level; 

Norway 

Qualitative 

Case-study 

Longitudinal 

Semi-structured 

in-depth 

interviews 

Fieldwork 

Grounded theory 

approach (Corbin and 

Strauss, 2008) 

Five main themes were central 

to the players’ pursuits and 

concerns: time pressure and 

prioritizing (i.e., the athletes 

described their everyday lives 

as hectic and stressful); 

complimentary influences; 

conflicting goals and demands 

(i.e., athletes experienced 

conflicting goals and demands 

within one team setting but also 
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across the different team 

settings in which they 

participated); balancing load 

and recovery (i.e., athletes were 

concerned about being able to 

get enough time to recover); 

and coordination challenges 

(i.e., the athletes continuously 

balanced their academic and 

sporting demands and their 

busy schedules left little time 

for them to pursue other 

interests). 

Cupples, 

O’Connor, 

and Cobley 

(2021) 

Determine the 

environmental 

strengths of three 

successful school-

based rugby league 

TDEs 

Quantitative 

research stage:  

N = 118 current 

students (aged 13 – 

18.3 years; all 

males) 

Qualitative 

research stage:  

Mixed-

Methods 

Cross-

sectional 

Quantitative: 

Psychological 

Characteristics 

of Developing 

Excellence 

Questionnaire 

(PCDEQ; 

MacNamara & 

Collins, 2011),  

Quantitative: 

descriptive analysis of 

questionnaire subscale 

scores and statistical 

comparison with 

benchmark subscale 

scores in other sport 

contexts 

Strengths of school-based 

rugby league TDEs were a 

highly supportive culture based 

on strong interpersonal 

relationships, a “family” 

feeling, and high behavioral 

expectations, a long-term 

focus, strong values of hard 

work, and the promotion of 
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N = 30 stakeholders 

(n = 12 current 

students, including 

n = 2 senior (aged 

16.9 – 18.2 years) 

and n = 2 junior 

students (aged 15.5 

– 16.4 years) from 

each TDE, n = 9 

current staff (head, 

assistant and 

development 

coaches), n = 9 

former students 

(aged 18.2 – 24.5 

years; all males));  

youth elite level; 

Australia 

Talent 

Development 

Environment 

Questionnaire 

(TDEQ; 

Martindale et 

al., 2010); 

Qualitative: 

semi-structured 

interviews 

Qualitative: inductive-

deductive approach 

 

personal ownership in athlete 

development. Opportunities to 

enhance the TDEs were the 

need for individual 

psychosocial skill development 

(e.g., coping skills) to assist 

preparation for future 

challenges and balancing intra-

rugby league pathway demands 

(i.e., competition/training 

loads). 

*Curran, 

MacNamara, 

Investigate young 

female athletes’ 

perception of their 

TDE within a national 

N = 77 international 

hockey players 

Quantitative 

Cross-

sectional 

TDEQ-5 (Li et 

al., 2015) 

Descriptive analysis of 

TDEQ items and 

subscales; quartiles 

were used to identify 

The TDE seems to provide a 

long-term development focus 

and a coherent support network 

across various contexts (i.e., 
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and Passmore 

(2021) 

amateur hockey 

organization  

(Mage = 17.81, SDage 

= 2.07; all females); 

Youth elite level; 

Ireland 

key strengths and areas 

for improvement - top 

25% of items 

classified as key 

strengths, bottom 25% 

classified as areas for 

improvement; 

2-way ANOVA 

school, club, international). 

The alignment of expectations 

across contexts and the quality 

preparation of athletes seem to 

be areas for improvement. 

Domingues, 

Cavichiolli, 

and 

Gonçalves 

(2014) 

Explore sports 

participation, 

contextual influences, 

organizational 

structure, and 

dominant 

relationships in a 

professional football 

environment 

N = 9 parents with 

managerial roles, 

directors, coaches, 

and youth 

coordinator (age 

not reported; 

females and males); 

youth elite level; 

Portugal 

Qualitative 

Cross-

sectional 

Observations, 

Semi-structured 

interviews, 

Field diary 

Content analysis Talent development was 

dependent on environmental 

and social factors (i.e., practice 

settings, success factors in 

sport, parents and coach’s 

influence, perception of roles). 

Reciprocal interactions 

between the athletes and 

significant others, specifically 

the coach, played an important 

role in the development of a 

mastery climate. 
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Duffy, Lyons, 

Moran, 

Warrington, 

and 

MacManus 

(2006) 

Explore the 

environmental 

influences and factors 

perceived by 

international athletes 

that have either 

facilitated or 

inhibited their 

development and 

success 

N = 191 

international 

athletes (aged 16 – 

36 years, Mage = 

21.3, SDage = 4.4; n 

= 137 males, n = 54 

females); 

N = 22 different 

sports (e.g., 

athletics, rowing, 

boxing); 

junior elite to senior 

world-class level; 

Ireland 

Qualitative 

Cross-

sectional 

Questionnaire 

with open-ended 

questions 

Hierarchical content 

analysis 

Factors within the athletes’ 

microsystem (e.g., family and 

coach support) were perceived 

to play an important role in 

athletes’ development, 

particularly in the early and 

middle stages of development. 

Also, wider, system-based 

supports such as funding and 

sports science assistance were 

important, while limitations in 

these supports and in the 

availability of full-time 

coaches were perceived as 

inhibiting the development. 

Feddersen, 

Morris, 

Littlewood, 

and 

Richardson 

(2020) 

Outline the process of 

how a destructive 

organizational culture 

emerges and 

perpetuates in an 

Olympic sport in the 

UK as well as the 

National governing 

body (NGB); talent 

team, athletes, 

coaches, parents, 

stakeholders (males 

and females);  

Qualitative 

Grounded 

Action 

approach 

(action 

research and 

grounded 

Ethnographic 

observations, 

Focus group 

interviews,  

Semi-structured 

interviews,  

Procedure included a 

reconnaissance phase 

and four double cycles 

of an implementation 

and monitoring phase, 

and a reflection and 

review phase 

A destructive culture emerged 

during radical changes. 

Antagonism in the power 

relations between the NGB and 

stakeholders as well as ignoring 

and denying this antagonism 

characterized this process. The 
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features that regulate 

this process 

elite level; 

UK 

 

theory 

approach) 

Longitudinal 

Analysis of 

documents 

emergence of less socially 

desirable behaviours within the 

organization was denied and 

ignored with the result that 

coaches and others working 

and participating in the sport 

were unprotected from 

unacceptable behaviours and 

athletes were commodified and 

misused in power struggles. 

Flatgård, 

Larsen, and 

Sæther (2020) 

Present a holistic 

ecological description 

of a professional 

football club’s recruit 

team and describe the 

organizational culture 

of the team 

N = 27 players (age 

not reported; all 

males) and staff (n 

= 2 head coaches, n 

= 1 physical coach, 

n = 2 

physiotherapists) 

from the recruit 

team; 

youth elite level; 

Norway 

Qualitative 

Explorative 

integrative 

case-study 

Semi-structured 

interviews, 

Observations, 

Analysis of 

documents 

Deductive approach 

based on the HEA 

(Henriksen et al., 

2010a) 

The strong relationship 

between coaches and players 

and the inclusive and 

supportive approach of the staff 

was central to the environment. 

The players were encouraged to 

take responsibility for their 

own development and to 

develop important 

psychosocial skills (e.g., self-

reflexiveness, ability to handle 

challenges, autonomy). The 



 APPENDIX 

247 

 

recruit team and the 

professional senior team had a 

close relationship and the club 

had a clear policy of letting the 

youth players play with the 

professional ones in order to 

ease the transition between 

junior and senior elite level. 

The environment compensated 

with spirit, volunteerism, and 

hard work the economic 

challenges within the club. 

Gangsø, 

Aspvik, 

Mehus, 

Høigaard, and 

Sæther (2021) 

Examine youth elite 

football players’ 

perception of their 

TDE and compare 

environmental 

differences between 

academies ranked as 

top-five and bottom-

five according to the 

2017 Norwegian 

N = 92 U19 football 

players (aged 17 – 

19 years, Mage = 

17.02, SDage = 0.94; 

all males); 

youth elite level; 

Norway 

Quantitative 

Cross-

sectional 

Norwegian 

version of the 

Talent 

Development 

Environment 

Questionnaire 5 

(TDEQ-5; Li et 

al., 2015) 

Descriptive statistics 

t-tests 

Long-term development focus 

and support network were the 

highest ranked dimensions in 

the academies. Players from 

top-five ranked clubs perceived 

their TDEs to be significantly 

higher on holistic quality 

preparation, communication, 

and alignment of expectations 
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academy 

classification 

compared to players from 

bottom-five ranked clubs. 

Gledhill & 

Harwood 

(2014) 

Investigate the 

developmental 

experiences of elite 

youth female football 

players 

N = 4 football 

players (Mage = 

16.75, SDage = 0.5; 

all females); 

(youth) elite level; 

UK 

Qualitative 

Cross-

sectional 

Interviews, 

Observations, 

Field notes 

Inductive content 

analysis 

Composite sequence 

analysis 

Fathers and/or older brothers 

played an important role in the 

female players’ development. 

Football fathers provided 

guidance and advice specific to 

the needs of their daughters at 

different age ranges whilst at 

the same time reinforcing the 

significance of coach–player 

relationships. Football brothers 

were either positive or negative 

models for their sisters and 

served as a source of 

information about key career 

choices. Football friends and 

non-football friends helped the 

players to lead a disciplined 

lifestyle required of an elite 

youth football player. 
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Gledhill and 

Harwood 

(2015) 

Examine career 

experiences of UK-

based female youth 

football players from 

a holistic perspective 

to produce a 

grounded theory of 

factors contributing 

to talent development 

and transitions in UK 

youth female football 

N = 13 former 

football players 

(Mage = 19.61, SDage 

= 1.19; all females),  

N = 4 former 

coaches of the 

players (n = 3 male, 

n = 1 female), N = 

13 best friends (all 

females), N = 8 

former teachers (n 

= 6 males, n = 2 

females);  

Players were on 

talent pathway but 

did not reach senior 

elite level; 

UK 

Qualitative 

Cross-

sectional 

Semi-structured 

interviews 

Grounded theory The results showed that 

multiple social agents (e.g., 

parents, teammates, teachers, 

coaches) need to optimally 

interact to ensure that an 

optimal talent development and 

learning environment is 

created. This will provide a 

supportive TDE which then 

leads to adaptive player-level 

development. This results in 

increasing chances of 

successful athletic (i.e., junior-

senior-transition) and dual 

career development. 
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Gledhill and 

Harwood 

(2019) 

Explore UK female 

football players’ 

perceptions of their 

TDEs 

N = 137 football 

players (aged 13 - 

21 years, Mage = 

16.06, SDage = 1.90; 

all females); 

players from 

Football 

Association 

Licensed Girls’ 

Centres of 

Excellence (CoE) 

and Football 

Association 

Women’s Super 

League (FAWSL; 

the professional 

women’s league in 

England) 

development 

squads; 

UK 

Mixed-

Method 

Cross-

sectional 

 

TDEQ 

(Martindale et 

al., 2010) 

Sequential mixed-

methods analysis: 

descriptive analysis of 

TDEQ items and 

subscales; quartiles 

were used to identify 

key strengths and areas 

for improvement - the 

top 25% of items were 

taken as key strengths 

and the bottom 25% as 

opportunities for 

development; 

qualitative content 

analysis of the lowest 

scoring 25% of 

statements 

Players had most positive 

perceptions of long-term 

development focus and support 

network (e.g., variety of 

training methods, receiving a 

good standard of support when 

injured). The least positive 

perceptions were of 

understanding the athlete and 

communication between 

stakeholders. The most 

negatively perceived element 

was that players were written 

off before having the 

opportunity to fulfill their 

potential. 
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Hall, Jones, 

and 

Martindale 

(2019) 

Evaluate the efficacy 

of the TDEQ as a tool 

to support coaches 

and staff to gain 

feedback, structure 

interventions, and 

evaluate impact over 

a 12-month period of 

an international elite 

TDE 

N = 16 rugby 

players (aged 20 – 

33 years, Mage = 

26.1, SDage = 2.4; 

all males; n = 2 

Australians, n = 5 

British, n = 1 Fiji, n 

= 1 France, n = 3 

Hong Kong 

Chinese, n = 2 New 

Zealanders, n = 2 

South Africans); 

full-time 

professional level; 

Hong Kong Rugby 

Union 

 

Quantitative 

Interventional 

study 

Longitudinal 

TDEQ 

(Martindale et 

al., 2010) 

Descriptive analysis of 

TDEQ items; items 

scoring two and below 

identified as perceived 

strengths, items 

scoring three and 

above identified as 

areas for improvement 

Before the intervention, the 

TDEQ identified 17 

weaknesses and nine strengths. 

Then, an evidence-based 

intervention designed by a staff 

and player working group was 

implemented.  After the 12-

month intervention, the TDEQ 

identified five weaknesses and 

18 strengths with seven 

targeted and five non-targeted 

TDEQ items showed 

statistically significant 

improvements. The results 

demonstrated the efficacy of 

the TDEQ as a tool to evaluate, 

inform intervention 

development, and measure 

impact on the development. 
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*Haukli, 

Larsen, 

Feddersen, 

and Saether 

(2021) 

Examine the talent 

development 

environment of 

Stabaek football club 

from a holistic 

ecological 

perspective. 

N = 20 U16-team 

players (all males), 

N = 2 team coaches, 

N = 1 physical 

coach, N = 2 

physiotherapists; 

youth elite level;  

Norway 

 

Qualitative 

Explorative, 

integrative 

and 

qualitatively 

oriented case-

study 

Semi-structured 

interviews, 

Focus groups, 

Observations,  

Analysis of 

documents 

Thematic analysis The environment shared 

features with other successful 

environments such as the 

importance of a long-term 

development focus, supportive 

training groups, and support 

from the wider environment. 

But it also showed features that 

were contrary to former 

research, such as several 

examples of ambiguity (e.g., 

between espoused values and 

actual behaviours), a lack of 

diversification and of proximal 

role models, no support for 

developing psychosocial skills 

and a lack of integration of 

efforts. 

Hayman, 

Borkoles, 

Taylor, 

Hemmings, 

Examine the 

successful path from 

pre-elite adolescent 

golfers to elite 

N = 8 amateur 

golfers (Mage = 

18.8, SDage = 2.1; 

all males); 

Qualitative 

Cross-

sectional 

Semi-structured 

interviews 

Interpretative 

phenomenological 

analysis 

The key factors influencing the 

transition from pre- to elite 

adolescent golfing level that 

were common for all 
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and Polman 

(2014) 

adolescent golfer 

status  

elite adolescent and 

senior level; 

England 

participants were 1) moving 

from diversified training to an 

increasingly focused one (i.e., 

highly specialized deliberate 

practice sessions in the last 

transition stage); 2) the role of 

family (i.e., practical and 

financial support) and sporting 

environments (i.e., highly 

qualified coaches; support from 

clubs and sporting federation) 

and 3) importance of acquiring 

psychological skills and 

personal development in a 

supportive and considerate 

environment in early adulthood 

(e.g., making their own 

decisions, coping with 

setbacks). All these key factors 

had to come together to enable 

the achievement of elite status. 
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Henriksen 

(2015) 

Describe a sport 

psychology 

intervention within 

the Danish national 

orienteering team 

with the aim of 

optimizing its 

organizational culture 

N = 15 athletes (age 

not reported; 

females and males), 

coaches, medical 

and practical staff; 

elite level; 

Denmark 

Qualitative 

Case-study 

Interventional 

study 

Longitudinal 

Interviews, 

Observations, 

Field notes 

Not reported The organizational culture 

significantly influenced 

athletes’ performance, athletes 

could focus on performance 

when they were relieved from 

organizational stress (e.g., 

competitive team culture, lack 

of knowledge-sharing), and a 

strong and coherent 

organizational culture was 

associated to the success of the 

sporting environment. 

Henriksen, 

Larsen, and 

Christensen 

(2014) 

Test the assumption 

that successful TDEs 

are unique but also 

share factors 

determining their 

success by applying 

the holistic ecological 

approach (HEA) to 

the study of a 

struggling TDE 

N = 11 golfers 

(aged 16 - 19 years; 

n = 9 males, n = 2 

females), coaches, 

college 

administrators, 

parents; 

Qualitative 

Case-study 

Semi-structured 

interviews, 

Observations,  

Analysis of 

documents 

Deductive-inductive 

meaning condensation 

The struggling environment 

was characterized by features 

that are in opposition to those 

of successful environments – 

lack of role models, lack of 

supporting training groups, 

little understanding from non-

sport environment, incoherent 

organizational culture, no 

integration of efforts among 
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student-athletes of 

a golf team in a 

sport academy; 

Denmark 

different parts of the 

environment. 

Henriksen, 

Stambulova, 

and Roessler 

(2010a) 

Introduce the HEA to 

talent development 

while providing a 

holistic description of 

one particular TDE 

and investigate the 

factors influencing its 

success in the 

development of elite 

athletes 

N = 1 coach (male), 

N = 6 athletes from 

the national team 

(aged in their late 

twenties; all males), 

N = 8 athletes from 

the talent group 

(aged 18 - 21 years; 

all males), 

managers, parents; 

national sailing 

team; 

youth and senior 

elite level; 

Denmark 

Qualitative 

Case-study 

Semi-structured 

interviews, 

Observations, 

Analysis of 

documents 

Deductive-inductive 

meaning condensation 

The investigated environment 

was characterized by a high 

degree of cohesion, with the 

relationship between current 

and prospective elite athletes at 

its core. A lack of resources 

was compensated for by a 

strong organizational culture, 

characterized by values of open 

co-operation, individual 

responsibility and a focus on 

performance process. 
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Henriksen, 

Stambulova, 

and Roessler 

(2010b) 

Analyze the TDE of a 

Swedish track and 

field club and 

examine key factors 

behind its successful 

history of producing 

senior elite athletes 

N = approx. 50 

prospective elite 

athletes (aged 15 – 

17 years; females 

and males), 

coaches, elite 

athletes, board 

members;  

track and field 

(various 

disciplines); 

skill levels ranging 

from beginners to 

junior national 

team;  

Sweden 

Qualitative 

Case-study 

Semi-structured 

interviews, 

Observations,  

Analysis of 

documents 

Deductive-inductive 

meaning condensation 

Features of the environment 

were a high degree of cohesion, 

the organization of athletes and 

coaches into groups and teams, 

and the important role given to 

elite athletes. A strong 

organizational culture, 

characterized by values of open 

co-operation, by a focus on 

performance process and by a 

whole-person approach, 

displayed the foundation for the 

success of the environment. 

Henriksen, 

Stambulova, 

and Roessler 

(2011) 

Investigate a flat-

water kayak 

environment in 

Norway with a 

history of 

Prospective elite 

athletes (aged 16 – 

19; males and 

females), coaches, 

Qualitative 

Case-study 

Semi-structured 

interviews, 

Observations,  

Analysis of 

documents 

Deductive-inductive 

meaning condensation 

The environment was centered 

around the relationship 

between prospects and a 

community of former and 

current elite athletes. It was 
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successfully creating 

senior elite athletes 

from among its 

juniors in order to 

examine factors that 

influence this success 

elite athletes, other 

stakeholders; 

prospective elite 

athletes recognized 

as talented but had 

not yet made the 

transition to the 

senior elite level;  

Norway 

organized as a school team but 

is also helping the athletes to 

focus on their sport goals. The 

athletes were taught to be 

autonomous and responsible 

for their own training. The 

environment had a good 

infrastructure and was 

perceived as very integrated 

due to a strong and cohesive 

organizational culture. 

Ivarsson, 

Stenling, 

Falby, 

Johnson, and 

Borg (2015) 

Examine the 

predictive ability of 

perceived TDE on the 

well-being of youth 

elite football players 

N = 195 football 

players (aged 13 – 

16 years, Mage = 

14.16, SDage = 1.00; 

all males); 

youth elite level; 

Sweden 

Quantitative 

Field-based 

longitudinal 

design 

General Health 

Questionnaire – 

12 (GHQ-12; 

Goldberg et al., 

1997), 

The subscale 

“emotional 

stress” of the 

recovery-stress 

questionnaire 

for athletes 

1) confirmatory factor 

analysis to validate the 

Swedish version of the 

TDEQ, 2) latent class 

analysis (LCA) to 

identify subgroups 

within the population 

based on the players' 

perception of the TDE, 

3) second-order 

multivariate latent 

The class of players perceiving 

the highest level of TDE quality 

experienced higher levels of 

well-being at baseline, 

compared to the other two 

classes. Players perceiving the 

lowest TDE quality, 

experienced higher level of 

stress and lower level of well-

being at baseline compared to 

the other two classes. The 
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(RESTQ-sport; 

Kellman and 

Kallus, 2001), 

Swedish version 

of the TDEQ 

(Martindale et 

al., 2010) 

growth curve model 

(LGCM) to investigate 

whether class 

belonging could 

predict initial level of 

and change in the 

higher-order construct 

well-being 

difference in well-being 

between the three groups at 

baseline remained stable over 

time. 

Jacobs, Smits, 

and Knoppers 

(2017) 

Analyse the 

technologies and 

rationalities used by 

directors and coaches 

of elite women’s 

gymnastics clubs to 

legitimize the ways 

they organize and 

coach it. 

N = 5 coaches (aged 

36 – 53 years) and 

N = 5 members 

(aged 43 – 61 

years) of boards of 

directors of the 

National 

Gymnastics 

Association (NGA) 

and sport clubs that 

produce elite 

female gymnasts 

(all males); 

Qualitative 

Cross-

sectional 

Semi-structured 

interviews 

Iterative analysis 

process 

Coaches and directors 

legitimized coaching behavior 

using discourses of pleasure, 

protection, performance and of 

coaching expertise and 

assigning responsibility for 

current coaching behavior (e.g., 

emotional abuse) to athletes, 

parents, (other) coaches and 

global and national policies. In 

many cases winning and 

performance was prioritized 

over well-being. 
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professional 

coaching level; 

Netherlands 

Larsen, 

Alfermann, 

Henriksen, 

and 

Christensen 

(2013) 

Examine the TDE 

among male U17 

football players in a 

professional football 

club which, in the 

past, successfully 

developed several of 

its academy players to 

senior elite players 

Male U17 team and 

its staff in the 

professional 

department 

(managers, 

coaches, 

professional 

players, school and 

sport coordinators, 

consultant); 

youth elite level; 

Denmark 

Qualitative 

Explorative, 

integrative 

and 

qualitatively 

oriented case-

study 

Semi-structured 

interviews, 

Observations, 

Analysis of 

documents 

Abductive analysis 

consisting of two steps 

– 1) deductive 

categorization of data 

to describe the 

environment by means 

of the ATDE model 

(Henriksen et al., 

2010a), 2) theoretical 

reading of data with 

the purpose of 

generating explanatory 

themes in the ESF 

working model 

(Henriksen et al., 

2010a) 

Central to the environment was 

the relationship between 

players and a staff of coaches, 

assistants, and managers that 

helped the players to focus on a 

holistic lifestyle, handling dual 

careers, developing the ability 

to work hard, as well as self-

awareness and responsibility 

for their own training. The 

environment was also 

characterized by a strong and 

cohesive organizational culture 

based on openness and 

integrated values concerned 

with the balance of the players’ 

daily lives in school and sport. 
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Larsen, 

Alfermann, 

Henriksen, 

and 

Christensen 

(2014) 

Provide practitioners 

and applied 

researchers with a 

detailed description 

of an ecological-

inspired program and 

intervention and of 

the participants’ 

experiences during 

and after the 

intervention in a 

professional football 

club in Denmark 

U17 team players 

(all males) and 

associated coaches, 

professional 

players, managers 

of the club; 

youth elite level; 

Denmark 

Qualitative 

Applied 

ethnography 

Case-study 

Interventional 

study 

Semi-structured 

interviews, 

Observations, 

Focus group 

interviews 

Not reported The program created an 

opportunity for the U17 youth 

players and coach to exchange 

experiences with the 

professional players and 

coaches. Thus, the program 

contributed to more clarity 

regarding the demands and 

expectations involved in the 

transition to the professional 

senior level. 

Larsen, 

Storm, 

Saether, 

Pyrdol, and 

Henriksen 

(2020) 

Provide a holistic 

ecological description 

of the talent academy 

of the professional 

football club Ajax 

Amsterdam, examine 

factors that influence 

the environment’s 

success in developing 

N = 16 U19-team 

players (aged 17 – 

18 years; all males), 

N = 2 team coaches, 

N = 1 team 

manager,  

N = 1 academy 

administrator; 

Qualitative 

Case-study 

Semi-structured 

interviews, 

Observations, 

Analysis of 

documents 

Thematic analysis The environment shared a 

number of factors of successful 

ATDEs and was centred around 

the relationship between 

players and a clubhouse 

community consisting of a 

team of coaches, experts, 

managers, and teachers. First, a 

long-term development focus 
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future elite players 

and analyse whether 

and how the eight 

features of a 

successful ATDE are 

present in the 

academy 

youth elite level; 

Netherlands 

rather than focus on early 

success and results; second, 

opportunity for inclusion in a 

supportive training community; 

third, focus on development of 

the individual player; fourth, 

integration of efforts between 

sport, school, family, and other 

components of the 

environment; fifth, a strong and 

coherent organizational culture 

(e.g., proximal role models in 

coaches, visible pathway 

towards the senior team, 

coherence between youth 

academy and senior team 

regarding culture (i.e., targeting 

development rather than 

results), purpose and 

philosophy in the club), and a 

strong focus on developing 

young talented players for the 

senior team. 
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Li, 

Martindale, 

and Sun 

(2019) 

Examine the 

relationships between 

TDE factors, need 

satisfaction and 

mental toughness 

among talented 

athletes 

N = 261 talented 

youth athletes 

(aged 13 – 21 years, 

Mage = 18.69, SDage 

= 1.64; n = 96 

males, n = 156 

females, n = 9 not 

reported); 

individual and team 

sports; 

national or 

international level; 

China 

Quantitative 

Cross-

sectional 

Chinese version 

of the TDEQ-5 

(Li et al., 2018, 

2015),  

Chinese version 

of the Basic 

Needs 

Satisfaction in 

Sport Scale 

(BNSSS; Ng et 

al., 2011),  

Chinese version 

of the Mental 

Toughness 

Index (MTI; 

Gucciardi et al., 

2015; Li et al., 

2017) 

Descriptive statistics, 

structural equation 

modelling, 

bias-corrected 

bootstrapping methods 

to test mediation 

effects 

Three environmental factors 

(i.e., long-term development 

focus, communication, and 

holistic quality preparation) 

positively predicted needs 

satisfaction of athletes; 

alignment of expectations and 

support network were not 

significant predictors. Needs 

satisfaction positively 

predicted mental toughness and 

mediated between two features 

of the environment (long-term 

development and holistic 

quality preparation) and mental 

toughness. 
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Li, Wang, and 

Pyun (2017a) 

Investigate the 

relationships among 

athletes’ perceptions 

of the TDE, need 

satisfaction and 

burnout 

N = 691 talented 

youth athletes from 

talent development 

programmes (aged 

13 – 18 years, Mage 

= 14.11, SDage = 

1.04; n = 343 

males, n = 348 

females);  

N = 25 individual 

and team sports; 

zonal or inter-

school level (6%) to 

national or 

international level 

(83%); Singapore 

Quantitative 

Cross-

sectional 

TDEQ-5 (Li et 

al., 2015), 

BNSSS (Ng et 

al., 2011), 

Athlete Burnout 

Questionnaire 

(ABQ; Raedeke 

& Smith, 2001) 

Descriptive statistics, 

structural equation 

modelling, 

bias-corrected 

bootstrapping methods 

to test mediation 

effects 

Three TDE factors (i.e., long-

term development focus, 

holistic quality preparation, and 

communication) were negative 

predictors of burnout via 

satisfaction of the three basic 

psychological needs (i.e., 

autonomy, competence, and 

relatedness). Specifically, the 

relationships between the three 

TDE factors and the burnout 

factors were fully mediated by 

needs satisfaction. 

Li, Wang, and 

Pyun (2017b) 

Investigate the 

impacts of the TDE 

factors on burnout 

experiences among 

athletes 

N = 38 talented 

youth athletes with 

high (n = 19) or low 

(n = 19) burnout 

levels (Mage = 

Qualitative 

Cross-

sectional 

Focus-group 

interviews 

Thematic analysis – 

inductive-deductive 

approach 

Athletes with high burnout 

levels tended to experience 

more deleterious and less 

facilitative TDE antecedents 

compared to athletes with low 
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14.08, SDage = 1.00; 

n = 20 males, n = 18 

females); 

individual and team 

sports; 

athletes from talent 

development 

programmes; 

Singapore 

 

burnout levels. Negative 

environmental antecedents 

(e.g., selection pressure, 

overtraining) frustrated and 

thwarted needs satisfaction 

(i.e., autonomy, competence, 

and relatedness) and 

subsequently resulted in 

burnout experiences. 

Participants with low burnout 

levels experienced more 

positive environmental 

antecedents (e.g., school 

support, caring coaches). 

Martindale, 

Collins, and 

Abraham 

(2007) 

Investigate experts’ 

perceptions of the 

goals and systems 

that are required to 

implement effective 

TDEs within a UK 

context and examine 

the extent to which 

N = 16 elite 

development 

coaches (age not 

reported; n = 14 

males, n = 2 

females; n = 12 

British, n = 2 

Qualitative 

Cross-

sectional 

Semi-structured 

interviews 

Inductive hierarchical 

content analysis 

The analysis of the experts’ 

perceptions revealed support 

for five main generic 

characteristics of effective 

TDEs: (1) long-term aims and 

methods; (2) wide-ranging 

coherent messages and support; 

(3) emphasis on appropriate 



 APPENDIX 

265 

 

expert opinion was 

consistent with the 

model of effective 

talent development 

environments 

(Martindale et al., 

2005) 

Australasian, n = 2 

European); 

individual and team 

sports;  

expert talent 

developers; 

UK 

development, not early success; 

(4) individualized and ongoing 

development; (5) integrated, 

holistic and systematic 

development. 

Mathorne, 

Henriksen, 

and 

Stambulova 

(2020) 

Explore collaborative 

relationships between 

the Danish swimming 

federation, a 

municipality, and a 

local swimming club 

and factors that have 

an impact on the 

success of this 

collaboration in talent 

development 

management at the 

local level 

N = 3 talent 

development 

coordinators at the 

swimming 

federation, the 

municipality, and 

the club (age not 

reported; all 

males);  

Denmark  

Qualitative 

Case-study 

Cross-

sectional 

Semi-structured 

interviews, 

Analysis of 

documents 

Thematic analysis The successful collaboration of 

stakeholders resulted in 

appreciated outcomes at the 

club level (e.g., improved 

training hours and dry-land 

training, realistic planning for a 

new swimming pool) und thus, 

increased the quality of talent 

development in the local 

swimming club. 
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Mills, Butt, 

Maynard, and 

Harwood 

(2014a) 

Examine elite youth 

football academy 

players’ perceptions 

of the quality of their 

TDE 

N = 50 football 

academy players 

(aged 16 - 18 years, 

Mage = 17.1, SDage = 

0.6; all males; n = 

41 English, n = 3 

African, n = 1 

Asian, n = 2 Eastern 

European, n = 3 

Northern 

European); 

elite youth level; 

England 

Quantitative 

Cross-

sectional 

TDEQ 

(Martindale et 

al., 2010) 

Descriptive statistics; 

quartile ranking: top 

25th percentile 

classified as strengths 

of the development 

environment, bottom 

25th percentile 

classified as area for 

improvement 

Elite academy players 

perceived their development 

environments to be of good 

quality. Key strengths of 

academies were related to 

coaching, organization, and 

sport-related support. 

Academies were viewed as 

partly deficient in areas related 

to athlete understanding, key 

stakeholder relationships, and 

links to senior progression. 

Mills, Butt, 

Maynard, and 

Harwood 

(2014b) 

Examine successful 

elite academy 

coaches’ perceptions 

of the factors 

considered to 

underpin optimal 

development 

environments for 

N = 10 academy 

coaches (aged 31 - 

62 years, Mage = 

47.5, SDage = 10.5; 

sex not reported); 

expert coaches 

from professional 

football clubs; 

Qualitative 

Cross-

sectional 

Semi-structured 

interviews 

Thematic analysis Subcomponents of an optimal 

development environment were 

organizational core (i.e., the 

mechanisms that collectively 

provided the strategic 

foundation for an optimal 

environment, e.g., a player-

driven ideology), adaptability 
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youth academy 

players 

England 

 

(e.g., embrace new approaches 

and ideas), player welfare (e.g., 

holistic view on the athletes), 

key stakeholder relationships 

(e.g., build trust with parents), 

involvement (e.g., player 

empowerment), and being 

achievement oriented (e.g., 

establish an explicit pathway to 

senior elite level). 

*Mitchell, 

Gledhill, 

Shand, 

Littlewood, 

Charnock, and 

Till (2021) 

Examine and 

compare elite youth 

academy soccer 

players’ perceptions 

of their TDE across 

the academy 

categorization system 

of the Premier 

League. 

N = 136 youth 

academy soccer 

players (aged 16 - 

18 years, Mage = 

17.7, SDage = 1.03; 

all males); 

youth elite level; 

UK 

Quantitative 

Cross-

sectional 

TDEQ-5 (Li et 

al., 2015) 

Descriptive analysis at 

item- and subscale-

level, 

quintile ranking: top 

20th percentile 

classified as perceived 

strengths, bottom 20th 

percentile classified as 

area for development, 

ANOVAs 

 

Long-term development and 

support network were 

perceived as most positive 

across the academies. Areas for 

development seem to be around 

the holistic quality preparation 

of the athletes. Players within 

category 1 academies had 

significantly more positive 

perceptions of their holistic 

quality preparation and support 
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network than players from 

category 2 & 3 academies. 

*Rongen, 

McKenna, 

Cobley, and 

Till (2021) 

Explore the 

retrospective views of 

both successful and 

non-successful ex-

elite youth academy 

soccer players on 

whether they 

gathered 

developmental 

experiences that 

prepared them for life 

beyond soccer during 

their time within an 

academy. 

N = 13 ex-academy 

soccer players (age 

not reported; all 

males; n = 11 

English, n = 2 

Irish); 

youth elite level; 

UK 

Qualitative 

Retrospective 

Cross-

sectional 

Semi-structured 

interviews 

Thematic analysis – 

aligning Braun et al.’s 

(2016) six stages to 

Wynn & Williams 

(2012) five analytical 

steps 

Both successful and non-

successful ex-elite youth 

academy players were provided 

with transferable life skills 

during their time in their 

academy with the result that 

most of the players were more 

prepared for life after leaving 

the academy. These outcomes 

were dependent on first, the 

demands by the academy, 

second, the encouragement 

within the academy and third, 

the quality of interpersonal 

relationships. 

Rothwell, 

Rumbold, and 

Stone (2020) 

Explore former rugby 

league players’ 

experiences of 

professional academy 

environments, the 

N = 9 ex-

professional 

academy rugby 

league players 

Qualitative 

Cross-

sectional 

Semi-structured 

interviews 

Combination of 

inductive and 

deductive thematic 

analysis 

Players’ talent development 

experiences and the reasons for 

drop-out were explained by a 

complex interaction of micro 

(e.g., negative academy 
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reasons for their 

dropouts of the sport, 

and their 

recommendations for 

optimizing future 

TDEs 

(Mage = 20.22, SDage 

= 1.48; all males); 

international youth 

age-group level; 

UK 

experiences), meso (e.g., 

education), exo (e.g., player 

pathway structures), and macro 

systems (e.g., transitions to 

other clubs). Talent 

development pathways which 

lacked a long-term focus and a 

healthy support network and 

which emphasized early 

success increased the risk of 

burnout, de-motivation, and 

dropout. 

Ryom, Ravn, 

During, and 

Henriksen 

(2020) 

Investigate the youth 

department of the 

Belgium elite football 

club KRC Genk from 

a holistic ecological 

perspective to 

identify success 

factors and to 

compare the academy 

to previously 

Youth academy 

players (from U7 – 

U21 youth teams; 

all males), coaches, 

leaders in the club; 

youth elite level; 

Belgium 

Qualitative 

Case-study 

Semi-structured 

interviews, 

Observations, 

Desk research 

Thematic analysis The youth football academy of 

KRC Genk shared many of the 

previously established features 

of successful ATDEs in other 

sports. The academy was found 

to be centered on a high-quality 

training ground, focused on 

football, but also considered 

the players’ school 

performance and their 
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identified features of 

successful 

environments 

acquisition of a holistic set of 

psychosocial skills as 

important, and was almost a 

second family for the players. 

Furthermore, it seemed to be 

well integrated (i.e., frequent 

and constructive dialogue 

between school, parents, and 

neighboring clubs), focused on 

long-term development and 

allowing for mistakes as a 

natural part of any learning 

process, and integrated, to a 

degree, with the first team. 

Finally, the academy also 

showed unique features, since 

it was situated in a 

multicultural society, which 

forced coaches and managers to 

demonstrate a sense of cultural 

sensitivity and to integrate an 

openness and culture of sharing 
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regarding knowledge and 

cooperation. 

Seanor, 

Schinke, 

Stambulova, 

Ross, and 

Kpazai (2017) 

Inform practitioners 

about unique 

contextual factors of a 

Canadian trampoline 

TDE (Skyriders 

Trampoline Place) 

that supports the 

athletes’ transitions 

from grass roots to the 

Olympic podium 

N = 3 stakeholders 

(Canada’s Olympic 

coach (male), an 

assistant coach 

(male), one of 

Skyriders’ 

premiere Olympic 

athletes (female); 

age not reported); 

elite level; 

Canada 

Qualitative 

Cross-

sectional 

Guided walks 

(mobile 

conversational 

interviews), 

Analysis of 

documents 

Inductive-deductive 

approach based on the 

ESF model (Henriksen 

et al., 2010a) 

Unique preconditions and 

processes of the environment 

(e.g., whole-person approach, 

close role models, fun and open 

training environment) worked 

through the organizational 

culture to facilitate individual 

and team development, and the 

overall environmental 

effectiveness. Individual 

athlete development 

manifested as autonomous 

athletes who learn and share 

with others, team development 

was seen in the partnerships 

between athletes, coaches, and 

teammates and the 

effectiveness of the 

environment was expressed 
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through multiple Olympic 

medals won by the athletes. 

Storm (2020) Describe a one-year 

context-driven sport 

psychology 

intervention within a 

Danish talent 

academy with the aim 

of creating a 

sustainable talent 

development culture 

N = 1 academy 

director and N = 3 

leading coaches of 

the academy (age 

and sex not 

reported), 

N = approximately 

100 athletes of the 

academy (aged 10 – 

19 years; females 

and males); 

N = 7 sports 

(handball, football, 

golf, swimming, 

boxing, taekwondo, 

and gymnastics); 

athletes’ 

performance levels 

ranging from 

Qualitative 

Case-study 

Interventional 

study 

Longitudinal 

Interviews, 

Observations, 

Field notes 

 

Not reported The intervention, which 

actively involved the director 

and leading coaches of the 

academy, proceeded in five 

phases. Phase one comprised 

exploring and reflecting on 

previous experiences and 

understanding of needs, phase 

two contained finding 

strategies to gain stability in the 

new context, phase three 

included cocreation of a 

cultural analysis for developing 

self-reflexibility and 

constructing the identity of the 

academy, phase four included 

co-designing a value-based 

compass poster, and phase five 

encompassed sharing, 

valuating, and looking forward 
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regional junior to 

youth national team 

level; 

Denmark 

within the sociocultural 

context. The intervention 

enhanced the academy’s 

processes and development, 

what was displayed in very low 

drop-out rates, and athletes’ 

satisfaction and wellbeing. 

*Storm, 

Ronglan, 

Henriksen, 

and 

Christensen 

(2021) 

Explore the 

organisational 

cultures of two 

successful TDEs and 

investigate how and 

why these TDEs are 

different yet 

successful in 

developing senior 

elite athletes within 

the same sport and 

sociocultural contexts 

Case 1: the 

professional 

women team and 

the U16- and U18-

team (females) of a 

professional 

handball club from 

Denmark (incl. 

various 

stakeholders, e.g., 

managers, coaches 

and players); 

Case 2: the senior 

women team and 

U16- and U18-team 

Qualitative 

Comparative 

case-study 

Semi-structured 

interviews, 

Observations, 

Document 

analysis 

 

Reflexive thematic 

analysis (Braun & 

Clarke, 2019) 

Talent development was based 

on the same idea within the two 

cases (e.g., long-term 

individual player development, 

whole-person approach), but 

different in how the players’ 

holistic development was 

supported. The professional 

club took responsibility for the 

players’ development by 

monitoring and guiding the 

development process and the 

volunteer-based club supported 

the players’ autonomy and 
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(females) of a 

volunteer-based 

handball club from 

Norway (incl. 

various 

stakeholders, e.g., 

managers, coaches 

and players) 

responsibility for their own 

development. 

Thomas, 

Chambers, 

Main, and 

Gastin (2019) 

Explore the influence 

of perceived early 

training and 

competition 

environment and 

support network of 

world-class 

Caribbean track and 

field athletes on their 

sport engagement and 

progression during 

early childhood and 

adolescence 

N = 16 world-class 

athletes (Mage = 29, 

SDage = 5; n = 8 

females, n = 8 

males); 

N = 3 track and 

field disciplines: n 

= 13 

sprints/hurdles, n = 

1 jumps, n = 2 

throws; 

international senior 

level; 

Qualitative 

Cross-

sectional 

Semi-structured 

interviews 

Thematic analysis The perceived high levels of 

play activity experienced in 

childhood (6 – 12 years) 

coupled with the intense 

competition culture in track and 

field in adolescence (13 – 20 

years) were conducive to the 

athletic engagement and 

development at the junior level 

of the world-class athletes in 

this study. The athletes 

perceived that their 

development was supported by 

a broad network of individuals 
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N = 6 English-

speaking Caribbean 

islands (Jamaica, 

Trinidad, Tobago, 

Dominica, 

Bahamas, and the 

British Virgin 

Islands) 

(e.g., family, peers, coaches) 

and key organizations (e.g., 

federations, educational 

institutions, sponsors) 

throughout the childhood and 

adolescent stages which 

facilitated their long-term 

engagement and progression to 

elite level within the sport. 

Thomas, 

Gastin, 

Abbott, and 

Main (2020) 

First, examine the 

perceptions of the 

development 

environment of 

young Caribbean 

track and field 

athletes and explore 

the relationships with 

athletes’ wellbeing 

and burnout levels 

respectively. Second, 

evaluate whether 

gender, age, and 

N = 400 youth 

athletes (aged 13 – 

20 years; n = 202 

females, n = 198 

males);  

various track and 

field disciplines: n 

= 191 

sprints/hurdles, n = 

47 middle/long-

distance, n = 72 

throws, n = 27 

jumps, n = 10 

Quantitative 

Cross-

sectional 

TDEQ-5 (Li et 

al., 2015), 

World Health 

Organization 

wellbeing index 

(WHO-5; Bech 

et al., 2003), 

ABQ (Raedeke 

& Smith, 2001) 

Descriptive statistics, 

structural equation 

modelling 

The findings showed relatively 

high scores for long-term 

development focus, 

communication and alignment 

of expectations as well as 

moderate scores for holistic 

quality preparation and support 

network. Athletes’ perceptions 

of their TDE were positively 

associated with their perceived 

well-being and inversely 

associated with their burnout 

levels. There was a positive 
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volume of weekly 

training hours 

moderated these 

relationships 

multi-events, n = 53 

combination of 

disciplines; 

wide range of 

athletic abilities, 

but all participants 

competed in U16 

and/or U20 age 

group domestic 

and/or international 

competitions; 

N = 6 English-

speaking Caribbean 

islands (n = 142 

Jamaica, n = 196 

Trinidad and 

Tobago, n = 2 

Dominica, N = 10 

Curacao, n = 7 St 

Kitts and Nevis, 

and n = 3 Antigua 

and Barbuda) 

association between the 

support network and athlete 

well-being, and a negative 

association between holistic 

quality preparation and athlete 

burnout. The relationship 

between an athlete’s perception 

of their environment and levels 

of well-being were moderated 

by their gender (females having 

a stronger positive association) 

and the relationship between an 

athlete’s perception of their 

environment and levels of 

burnout were moderated by 

their volume of training hours 

undertaken each week (no 

association between TDE and 

burnout for those who trained 

1-6 hours per week, but 

negative associations between 

TDE and burnout for those 
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training > 7 hours) 

respectively. 

Wang, Pyun, 

Li, and Lee 

(2016) 

First, compare 

differences in 

perceptions of the 

TDE, achievement 

goals, and perceived 

competence, in terms 

of an individual 

characteristic (i.e. 

gender), a cultural 

characteristic (i.e. 

country), and their 

interactions (i.e. 

gender by country). 

Second, examine the 

moderating effects of 

perceived 

competence on the 

relationships between 

the TDE and 

achievement goals 

N = 712 young 

athletes attending 

sports schools 

(aged 12 – 16 years, 

Mage = 14.82, SDage 

= 0.9; n = 292 

females, n = 420 

males); 

various sports (e.g., 

weightlifting, 

taekwondo, judo, 

and volleyball); 

youth elite level; 

Singapore (n = 363) 

and Korea (n = 349) 

Quantitative 

Cross-

sectional 

Translated 

version of the 

revised TDEQ 

(Wang et al., 

2011), 

2 x 2 

Achievement 

Goals in 

Physical 

Education 

Questionnaire 

(AGPEQ; Wang 

et al., 2007),  

competence 

subscale of the 

Basic 

Psychological 

Needs Scale 

(BPNS; La 

Confirmatory factor 

analysis, descriptive 

statistics,  

MANOVAs, 

path analyses 

There were significant 

differences among male and 

female athletes in competence, 

achievement goals, and 

perceptions of the TDE: male 

athletes showed higher 

competence, higher 

performance-approach goal, 

and lower mastery avoidance 

goal, compared to the female 

athletes. Singaporean athletes 

reported higher perceived 

competence, mastery goals, 

and lower performance 

avoidance goal compared to the 

Korean athletes. Athletes who 

were higher in competence 

reported higher mastery goals 

and performance goals, 

regardless of whether it was 
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Guardia et al., 

2000) 

approach or avoidance. 

Athletes who had higher 

perceived competence 

responded more positively 

toward the TDE. Perceived 

competence moderated the 

relationships between the TDE 

and achievement goal adoption. 

Wang, 

Sproule, 

McNeill, 

Martindale, 

and Lee 

(2011) 

Examine the impact 

of the TDE on the 

goal pursuits and life 

aspirations of young 

athletes 

N = 374 young 

athletes from a 

sport school (aged 

12 – 17 years, Mage 

= 14.5, SDage = 1.2; 

n = 150 females, n 

= 224 males); 

Various sports; 

performance level 

not clearly 

reported; 

Singapore 

Quantitative 

Cross-

sectional 

TDEQ 

(Martindale et 

al., 2010) but 

excluding the 

challenging and 

supportive 

environment 

factor and only 

using five items 

of the long-term 

development 

focus factor 

focusing on the 

Descriptive statistics 

and hierarchical 

regressions 

A focus on long-term 

development and fundamentals 

and a coherent, available, and 

wide-ranging support network 

were associated with a mastery 

approach and predicted 

intrinsic goal-striving.  

Lack of quality preparation and 

understanding of athletes were 

associated with both 

performance-approach and 

performance-avoidance goals 

and predicted extrinsic goal-

striving. 
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coach’s 

behavior, 

BPNS (La 

Guardia et al., 

2000), 

Achievement 

Goal in Sport 

Questionnaire 

(AGSQ) – an 

adapted version 

of the AGPEQ 

(Wang et al., 

2007), 

Life Aspiration 

Inventory 

(Kasser & Ryan, 

1996) 
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Williams and 

macnamara 

(2020) 

Explore the talent 

pathway experiences 

of youth athletes who 

were deselected from 

a pathway and 

consider how those 

experiences 

influenced their life 

after their deselection 

N = 10 deselected 

athletes (aged 20 - 

25 years, Mage = 

20.6, SDage = 0.7; 

all males);  

Rugby and cricket; 

Prior involvement 

in a formalized and 

selective pathway 

associated with a 

professional sports 

club;  

Uk 

Qualitative  

Cross-

sectional 

 

Semi-structured 

interviews 

Thematic analysis Participants identified 

constructs of the tde, 

psychobehavioral skills for 

future development and 

personal responsibility for 

future development as 

facilitators for future success 

beyond the talent pathway. 

Environmental constructs, such 

as high-performance support 

systems and expectations of 

professionalism, positively 

contributed toward the 

acquisition of transferable 

psychobehavioral skills, (incl., 

determination to be successful, 

a confidence to back oneself 

and social maturity). 

Note: N = sample size; M = mean; SD = standard deviation; TDE = Talent development environment; ATDE = Athletic Talent Development Environment 

model (Henriksen et al., 2010a); ESF = Environmental Success Factors model (Henriksen et al., 2010a). Studies marked with * were included after re-doing 

the systematic database search and screening in December 2021. 
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Appendix C. Supplementary Materials Study II 

Supplement 1. Sport-specific sample characteristics. 

Type of sport    n Type of sport    n 

Team Basketball 

Beachvolleyball 

Field hockey 

Handball 

Rowing 

Soccer 

Volleyball 

15 

1 

11 

41 

12 

49 

12 

Individual Badminton 

Boxing 

Canoe 

Cycling 

Equitation 

Gymnastics 

Judo 

Modern pentathlon 

(Para) fencing 

(Para) swimming 

(Para) table tennis 

(Para) track and field 

Sailing 

Shooting (incl. archery) 

Shorttrack 

Ski sport 

Snowboard sport 

Tennis 

Triathlon 

Water diving 

Windsurfing 

Wrestling 

15 

1 

1 

33 

16 

7 

1 

1 

17 

12 

21 

22 

1 

15 

1 

11 

4 

2 

14 

3 

1 

4 
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Supplement 2. Model fit indices for confirmatory factor analysis (CFA) models and standardized factor loadings. 

Model fit indices for the TDEQ-D, EDMCQ-D, Psychological Safety, WHO5, ASQ, and LSSS CFA models. 

          χ 2/df RMSEA [90% CI] CFI TLI SRMR  

Good model fit < 3.00 <= .08 > .90 > .90 <= .08  

TDEQ-D – five-factor model  1.84 0.05 [0.04; 0.06] 0.91 0.90 0.05  

EDMCQ-D – two-factor model  2.40 0.06 [0.05; 0.06] 0.87 0.87 0.06  

EDMCQ-D – empowerment  2.84 0.07 [0.06; 0.08] 0.92 0.91 0.05  

EDMCQ-D – disempowerment  3.11 0.08 [0.07; 0.09] 0.90 0.89 0.06  

Psychological Safety – one-factor model  4.64 0.11 [0.08; 0.13] 0.91 0.86 0.05  

WHO5 – one-factor model  2.95 0.08 [0.03; 0.12] 0.98 0.96 0.03  

ASQ – one-factor model  0.00 0.00 [0.00; 0.00] 1.00 1.00 0.00  

LSSS – second-order model  4.33 0.09 [0.03; 0.16] 0.97 0.93 0.02  

LSSS – time management  0.82 0.00 [0.00; 0.10] 1.00 1.00 0.01  

LSSS – emotional skills  1.06 0.01 [0.00; 0.11] 1.00 1.00 0.01  

LSSS – interpersonal communication  1.91 0.05 [0.00; 0.13] 1.00 0.98 0.02  

LSSS – problem solving and decision making  0.28 0.00 [0.00; 0.07] 1.00 1.00 0.01  

Note: RMSEA = Root Mean Square Error of Approximation; CFI = Comparative Fit Index; TLI = Tucker-Lewis Index; SRMR = Standardized Root Mean 

Squared Residual.
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Standardized factor loadings for the TDEQ-D five-factor model. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Note: LTD = Long-term Development Focus; AOE = Alignment of Expectations;  

COM = Communication; HQP = Holistic Quality Preparation; SN = Social Network.  

*p < .05; **p < .01; ***p < .001. 

 

 

  

   Five-factor model 

Item Factor Loading Item Factor Loading 

LTD1 .65*** HQP1 .78*** 

LTD2 .42*** HQP2 .67*** 

LTD3 .46*** HQP3 .61*** 

LTD4 .44*** HQP4 .68*** 

LTD5 .55*** HQP5 .67*** 

AOE1 .62*** HQP6 .34*** 

AOE2 .40*** HQP7 .53*** 

AOE3 .82*** SN1 .58*** 

AOE4 .50*** SN2 .62*** 

AOE5 .77*** SN3 .75*** 

COM1 .74*** SN4 .65*** 

COM2 .63***   

COM3 .72***   

COM4 .69***   
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Standardized factor loadings for the EDMCQ-D two-factor model. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Note: TI = Task-Involving; AS = Autonomy-Supportive; SU = Socially-Supportive;  

CT = Controlling; EI = Ego-Involving. The factor ‘Empowerment’ consists of the items of the  

task-involving, autonomy-supportive, and socially-supportive subscales. The factor  

‘Disempowerment’ consists of the items of the ego-involving and controlling subscales.  

*p < .05; **p < .01; ***p < .001. 

 

 

 

 

 

 

  Empowerment Factor  Disempowerment Factor 

Item Factor Loading Item Factor Loading 

TI1 .61*** CT1 .69*** 

TI2 .74*** CT2 .80*** 

TI3 .72*** CT3 .86*** 

TI4 .36*** CT4 .29*** 

TI5 .66*** CT5 .78*** 

TI6 .69*** CT6 .47*** 

TI7 .63*** CT7 .56*** 

TI8 .70*** CT8 .42*** 

TI9 .67*** CT9 .04 

AS1 .46*** CT10 .29*** 

AS2 .62*** EI1 .44*** 

AS3 .73*** EI2 .66*** 

AS4 .63*** EI3 .60*** 

AS5 .67*** EI4 .67*** 

SU1 .76*** EI5 .65*** 

SU2 .68*** EI6 .43*** 

SU3 .75*** EI7 .67*** 
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Standardized factor loadings for the Psychological Safety – one-factor model. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Note: PSYSAF = Psychological Safety. *p < .05; **p < .01; ***p < .001. 

 

 

Standardized factor loadings for the WHO5 – one-factor model. 

 

 

 

 

 

 

 

 

Note: WHO = World Health Organization Wellbeing Index. *p < .05; **p < .01; ***p < .001. 

 

 

 

 

 

 

 

 

  One-factor model 

Item Factor Loading 

PSYSAF1 .70*** 

PSYSAF2 .41*** 

PSYSAF3 .56*** 

PSYSAF4 .64*** 

PSYSAF5 .61*** 

PSYSAF6 .66*** 

PSYSAF7 .61*** 

  One-factor model 

Item Factor Loading 

WHO1 .73*** 

WHO2 .62*** 

WHO3 .78*** 

WHO4 .66*** 

WHO5 .60*** 
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Standardized factor loadings for the ASQ – one-factor model. 

 

 

 

 

 

 

Note: IP = Individual Performance. *p < .05; **p < .01; ***p < .001. 

 

 

Standardized factor loadings for the LSSS – second-order model. 

 

 

 

 

 

 

 

Note: TM = Time Management; ES = Emotional Skills; IC = Interpersonal Communication;  

PSDM = Problem Solving and Decision Making. *p < .05; **p < .01; ***p < .001. 

 

 

Standardized factor loadings for the LSSS – time management subscale. 

 

 

 

 

 

 

 

Note: TM = Time management. *p < .05; **p < .01; ***p < .001. 

 

 

 

  One-factor model 

Item Factor Loading 

IP1 .78*** 

IP2 .89*** 

IP3 .63*** 

  Second-order model 

Item Factor Loading 

TM .57*** 

ES .71*** 

IC .74*** 

PSDM .79*** 

  Time management 

Item Factor Loading 

TM1 .82*** 

TM2 .71*** 

TM3 .85*** 

TM4 .62*** 
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Standardized factor loadings for the LSSS – emotional skills subscale. 

 

 

 

 

 

 

 

Note: ES = Emotional skills. *p < .05; **p < .01; ***p < .001. 

 

 

 

Standardized factor loadings for the LSSS – interpersonal communication subscale. 

 

 

 

 

 

 

 

Note: IC = Interpersonal communication. *p < .05; **p < .01; ***p < .001. 

 

 

 

Standardized factor loadings for the LSSS – problem solving and decision making subscale. 

 

 

 

 

 

 

 

Note: PSDM = Problem solving and decision making. *p < .05; **p < .01; ***p < .001. 

  Emotional skills 

Item Factor Loading 

ES1 .77*** 

ES2 .62*** 

ES3 .66*** 

ES4 .65*** 

  Interpersonal communication 

Item Factor Loading 

IC1 .79*** 

IC2 .63*** 

IC3 .63*** 

IC4 .64*** 

  Problem solving and decision making 

Item Factor Loading 

PSDM1 .68*** 

PSDM 2 .70*** 

PSDM 3 .75*** 

PSDM 4 .62*** 
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Appendix D. Supplementary Materials Study III 

Supplement 1. Overview of the interview guides including exemplary questions. 

Interview guide for athletes. 

 Main focus Exemplary questions 

Introduction 

 
Career overview  

Brief overview of your career path 

 

Main part 

 
Can you tell me something about what your daily life is like at the 

training center? 

• Daily structures? Training / competition organization?  

• Which people are particularly important?  

• What are the relationships like among each other?  

• How does the atmosphere affect your development / wellbeing?  

• Do you know why the atmosphere is the way it is? 

 What common goals and values are pursued? 

• What rules are you expected to follow daily?  

• What rituals or unwritten rules exist among you, in the training group (i.e. 

no formal rules)?  
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• Regarding the sport: What is the goal pursued at the training center? What 

do you think they want to achieve with you/the athletes? With or without 

process support (e.g. intermediate goals)? 

• Are you talked to about expectations (goals, times, etc.)?  

• How is success defined? How do you define success for yourself? 

 
What resources are available in this TDE to significantly promote 

your development? 

• How do these resources help you to develop?  

• Can you think of anything else that is generally beneficial for the 

development of athletes?  

• Is there anything you are missing or wish for? 

 
To what extent do you think measures are taken so that you can 

develop not only as an athlete but also as a person outside of sports? 

• Do you feel prepared for a life outside of sports? What makes you say that?  

• What challenges do you face in this regard? 

 

Interaction and communication processes between different 

people in the TDE: Do you know if and how your coaches regularly 

communicate with other people who support you (e.g., "external" 

coaches, career advisors, sports psychologists, physical therapists...)? 

• To what extent is there coordination between the different people who are 

important for your development (e.g., coach, medical staff, sports 

psychologist, school/university, etc.)?  

• Can you assess to what extent the cooperation between the sports 

federation and the training center works, and does their (lack of) 

cooperation affect you?  

• Have you ever experienced disagreements between different groups of 

people? What concrete effects does it have on you when the people who 

train/support you do (not) communicate with each other or have different 

views?  



 APPENDIX 

290 

 

• What conflicts do you personally experience with or between these 

people/institutions?  

• What is important in the cooperation between your sporting (e.g., coach) 

and non-sporting environment (e.g., family, school) for you to cope with 

all the demands you have? 

Summary and Conclusion 

 In retrospect, how do you assess your development so far? 

• In which areas do you think you can develop even more? What makes you 

say that?  

• What is preventing you from an even better development in the areas we 

just discussed?  

• Where would you need more support?  

• Did we forget anything that you think is generally important to promote 

the development of athletes as best as possible? 

 
What makes training in this environment special? What defines this 

TDE? 
 

 
If you had to describe an optimal TDE, what would be its 3 most 

important characteristics? 
 

Note: All interviews were conducted in German. The interview guides were translated into English for the purpose of this dissertation. Depending on the 

interviewed stakeholders, specific elaboration probes were asked that are not represented in these interview guides. 
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Interview guide for coaches, support staff, and directors. 

 Main focus Exemplary questions 

Introduction 

 
Career overview  

Brief overview of your career path 

• Coaches: Experience as a national association coach? When, for how 

long? 

• Coaches: Highest performance level as a coach? 

Main part 

 What does functioning talent development mean to you? 

• How satisfied are you with the development of your athletes in recent 

years? 

• What made this development possible? 

• In which aspects is there still potential for improvement? 

• What is currently hindering the athletes from an even better development? 

 
What exactly is your contribution to the development of young 

talents? 

• Where do you still need support? 

 
Can you tell me something about the values and ideas by which 

talent development is practiced here in this TDE? 

• What unwritten values/rules do people here orient themselves by (e.g. 

rituals, role models, typical routines)? 

• What philosophy do you personally pursue and how do you try to live it 

daily? To what extent does this align with the other people/institutions? 



 APPENDIX 

292 

 

• Is there anything that sometimes hinders the implementation? 

• Values and philosophies are closely linked to the (working) climate. What 

is the climate like here? How do you think it affects talent development?  

• What is particularly important to you in the cooperation with athletes and 

other coaches, support staff, etc.? 

 

Three levels of holistic talent development: athletic development, 

personal development, and the well-being of the athletes. How do 

you approach these three levels and what are the overarching goals 

behind them? 

• What measures are taken to prepare athletes for a life outside of sports as 

well? 

• What obstacles and challenges arise during implementation? 

 
What resources are available in this TDE to significantly promote 

the development of the athletes? 

• How do these resources contribute to development? 

• Challenges that make successful talent development more difficult? 

 

How do communication processes (i.e. exchange, cooperation, 

coordination) work among individuals within the sporting 

environment (i.e. association, medical staff, coaching staff, etc.)? 

How does the coordination between the sporting and non-

sporting environments look? 

• How does the cooperation with the sports federation look like? 

• What challenges exist? 

• What concrete effects does it have on the athletes if these communication 

processes are rather complicated or even non-existent? 

• What do you think is needed for these interactions to function? 

Summary and Conclusion 
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What is fundamentally important to promote the development of 

athletes as best as possible? 

• If we consider not only the training center but the entire German sports 

system: Where do you think are the crucial levers that one should act on to 

better support young athletes, or where are the levers that are currently 

stuck, in your opinion? 

• What can stand in the way of this functioning? / What obstacles hinder the 

development of the athletes? 

• What aspects would you like to improve to support the promotion of young 

athletes even more effectively? 

 
What makes the work in this environment special? What defines this 

TDE? 
 

 
If you had to describe an optimal TDE, what would be its 3 most 

important characteristics? 
 

Note: All interviews were conducted in German. The interview guides were translated into English for the purpose of this dissertation. Depending on the 

interviewed stakeholders, specific elaboration probes were asked that are not represented in these interview guides. 

 

 


