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Abstract  

Player development lies at the heart of academy football, with clubs investing heavily in 

the identification and nurturing of talent (Reeves & Roberts, 2018; Sarmento et al., 

2018). Selection decisions often rely on performance testing, yet athletes are grouped 

by chronological age despite large differences in biological maturation. Variations in 

growth affect physical performance, producing advantages for earlier maturing players 

(Hannon et al., 2020; Towlson et al., 2021).  

These disparities contribute to maturity related biases in talent pathways, with later 

matures vulnerable to exclusion during key developmental stages (Güllich, 2014; Hill et 

al., 2023; Sweeney & Lundberg, 2024). Such effects challenge the inclusivity of 

academy systems and may reduce the diversity of athletes progressing into senior 

football. Subjective biases also shape how practitioners interpret and act on 

performance data, reinforcing structural inequalities (Golik & Blanco, 2021). While 

maturity correction models can adjust raw data to better reflect underlying ability, little 

is known about how stakeholders understand and apply such corrected outputs. 

This study investigates stakeholder comprehension, perceptions and training 

prescription recommendations when presented with maturity corrected reporting of 

performance data. A mixed methods design was used, combining novel dashboards 

with semi structured interviews involving academy coaches, sport scientists and support 

staff. 

Stakeholders perceived dashboards that combined maturity correction with clear, 

simple design as most effective. Quantitative findings showed Dashboard C (Appendix 

4) received the highest ratings for visual appeal, content quality and role relevance, 

while Dashboard A (Appendix 2) was rated lowest. Thematic analysis revealed two 

overarching themes: enhancing clarity of data and enhancing decision making. 

Stakeholders noted that maturity correction improved interpretability, while 

straightforward visuals aided comprehension. 

This study offers insights into the benefits and challenges of implementing maturity 

adjusted reporting systems, informing the design of tools that support equitable training 

prescription and reduce maturity bias in talent development. 
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Introduction  

Youth sport occupies a central role in modern societies, providing children and 

adolescents with opportunities for physical activity, social interaction and personal 

development. Participation rates remain high across Europe, with governments and 

sporting bodies promoting sport as a tool for both health and social inclusion (Emmonds 

et al., 2024). Parents and communities often view youth sport as a pathway for instilling 

values such as discipline, teamwork, and resilience, even in contexts where competitive 

achievement is not the primary focus (Eriksen and Stefansen, 2022). At the same time, 

research highlights the importance of social and environmental factors in shaping 

developmental opportunities, with supportive ecosystems enabling young people to 

progress within sport more effectively (Henriksen and Stambulova, 2023). Beyond 

participation, debates continue over how youth sport should be structured and whether 

it is always organised in a way that is just and inclusive, particularly given growing 

concerns over inequality and access (Torres and López Frías, 2023). 

While many young people engage in sport for enjoyment, health or social reasons, for 

others it serves as the entry point into pathways designed to identify and nurture talent. 

This search for talent is prevalent across sports spanning athletics, swimming, football, 

gymnastics, cricket and beyond. However, participation patterns reveal complex 

trajectories rather than straightforward progressions to elite levels (Güllich et al., 2023). 

In many cases, athletes experience sampling across multiple sports before 

specialisation, which can benefit long term development. The Long-Term Athlete 

Development (LTAD) model, for instance, promotes early sampling as a foundation for 

later performance (Ford et al., 2011). Yet counter arguments emphasise that early 

specialisation, particularly in sports such as football can increase risks of burnout, 

dropout and overuse injuries (Carvalho and Gonçalves, 2023). Parents and families play 

a crucial role in this process, shaping expectations and providing support, but not all 

families can invest equally in the financial and emotional demands of sport (Eriksen and 

Stefansen, 2022). Moreover, existential challenges shape the athlete experience: 

identity formation, life skills development and the need to negotiate the uncertainties of 

pursuing elite performance (Ronkainen et al., 2023). These complexities highlight the 

difficulty of constructing fair and effective systems of talent development. 
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Identifying sporting talent has long been recognised as an inexact science, complicated 

by multiple biological, psychological and environmental variables. In particular, variation 

in biological maturation presents a fundamental challenge, with differences in the timing 

and tempo of growth shaping selection decisions during adolescence (Massa et al,. 

2022). Young athletes’ progression is rarely linear, and the challenges they face can 

vary widely depending on personal perception and context (Williams and MacNamara, 

2022). The experiences of failure and resilience form part of the developmental journey, 

but these can also contribute to attrition if environments fail to provide adequate support. 

Experienced sport psychologists emphasise that the design of youth pathways must 

balance performance goals with well-being and long-term athlete development (Thrower 

et al., 2024). Research into talent development environments highlights that while some 

contexts promote progression and holistic growth, others are dysfunctional, producing 

inequality or exclusion (Hauser et al., 2024). These challenges are amplified by the 

multidisciplinary nature of talent development, where physiological, psychological, and 

sociocultural factors must all be considered (Xiang et al., 2022). Consequently, 

accurately predicting future elite performance remains complex for practitioners and 

researchers alike. 

Alongside these challenges, the professionalisation of sport has further shaped the 

structures of youth development. The governance of sporting organisations increasingly 

reflects professional standards, with policies designed to align youth development with 

elite success (Stieger et al., 2025). In the UK, the introduction of the Elite Player 

Performance Plan (EPPP) in 2012 reflects how policy reform has sought to 

professionalise youth football development, though this has raised debates about 

balancing elite goals with broader participation (Roe and Parker, 2022). From an 

athlete’s perspective, professionalisation has influenced the expectations placed on 

coaches, with players reporting that professionalised environments demand not only 

technical skill but also relational expertise from coaching staff (Schubring et al., 2024). 

Systems level approaches suggest that youth sport and physical education must be 

viewed holistically, recognising the interconnection between grassroots participation 

and pathways towards elite competition (Bjørndal and Rudd, 2024). At the same time, 

growing specialisation in youth sport brings both benefits and risks, including higher 

injury rates and shorter careers (McLellan et al., 2022). Professionalisation therefore 
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presents both opportunities and challenges, particularly when applied to youth contexts 

where athlete welfare must be prioritised. 

Amid these shifts, technology is increasingly viewed as a potential tool to support 

decision making in youth sport. Innovations in artificial intelligence (AI) and data 

analytics have transformed how athletes’ training loads, physical outputs and even 

psychological indicators are tracked (Zhang et al., 2024). In the context of talent 

development, AI systems are being trialled to reduce human biases and analyse large 

datasets more effectively, offering new perspectives on long term potential (McAuley et 

al., 2024). Machine learning approaches may support talent scouting by integrating 

diverse performance indicators, revealing patterns not visible through traditional 

methods (Mittal and Rohit, 2025). These technological shifts are not only reshaping 

youth sport structures but also influencing the labour market within sport, as coaches, 

analysts and scouts adapt to more data driven practices (Glebova et al., 2024). The 

promise of such systems lies in their ability to complement, rather than replace, human 

expertise, helping to manage the inherent uncertainty of predicting future success. 

Within this broader landscape, football has often been seen as a frontrunner in 

developing structured, professionalised talent pathways. While some critics argue this 

represents premature professionalisation, others suggest that it offers young players 

access to higher quality resources and coaching (Sweeney et al., 2021). Comparisons 

with other sports, such as cricket, highlight the relative advancement of football. 

Whereas, women’s professional cricket pathways are still emerging, football academies 

have already established comprehensive developmental programmes (Runswick et al., 

2024). Internationally, football’s influence is also apparent, with Nordic systems 

emphasising equality of access alongside structured player development (Szerovay et 

al., 2023). However, even within football, challenges remain, such as the persistence of 

relative age effects within EPPP academies, where players born earlier in the selection 

year are overrepresented (Doncaster et al., 2024). These challenges highlight that 

despite football’s progress, biases and inequalities remain embedded within systems 

designed to professionalise youth sport. 

Taken together, these findings point towards a central challenge. How do we design 

youth sport systems that are both fair and effective in nurturing potential? Football 

provides a compelling case study because of its established professionalised structures 

and the extensive use of performance data within academy settings. Yet even here, 
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concerns persist around the interpretation of data, the impact of constructs such as 

biological maturation on performance and the ways in which reporting systems may 

influence stakeholder decision making. Addressing these challenges requires new 

approaches that both acknowledge developmental differences and present information 

in ways that are accessible to stakeholders. This study therefore focuses on 

“Stakeholder Perceptions of a Novel Maturity Corrected Reporting System for 

Performance Data within Professional Academy Football,” situating the research within 

the wider debates around youth sport and the professionalisation of development 

pathways. 
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Literature Review 

Context of Football Academies 

Structure and Demands  

Elite football academies represent structured and resource intensive environments that 

aim to identify, develop and transition talented young players into the professional game. 

Under the EPPP, English academies are tiered into four categories based on their 

infrastructure, staffing, and support provision (Premier League, 2011). These systems 

cater to thousands of young players each year, yet only a small fraction progress to earn 

professional contracts. Longitudinal tracking has shown that less than 1% of players 

entering elite academy systems at a young age ultimately secure a career in senior 

professional football (Reeves and Roberts, 2018; Güllich, 2014). This high attrition rate 

places considerable emphasis on early selection decisions, raising concerns about 

whether the 'right' players are being retained and developed. 

The academy journey typically begins at a young age, with some players recruited as 

early as age six (Williams et al., 2023). From that point, players engage in intensive 

training and competition schedules that can involve upwards of 8-12 hours per week, 

depending on age group and academy category (Mitchell et al., 2021). Salter et al. 

(2021) note that managing this training load is critical, particularly given the physiological 

demands of growth and maturation during adolescence. Biological maturity can vary 

significantly between players of the same chronological age, leading to discrepancies in 

physical capability, fatigue tolerance and injury susceptibility. Without careful 

monitoring, the combination of high training volumes and uneven maturity trajectories 

increases the risk of overuse injuries and delayed recovery. 

Injury Risk and Developmental Pressure  

Injury risk is a particular concern in academy environments, where early-stage physical 

development intersects with performance pressures. Common issues include growth 

related conditions such as Osgood-Schlatter disease, apophyseal injuries and joint pain. 

These conditions are often exacerbated by mismatches between physical maturity and 

training load. As players progress through the academy ranks, the cumulative training 

demands and competitive exposure can elevate injury incidence (Wik., 2021). This not 

only affects physical health but may also influence retention outcomes, with academy 

staff occasionally citing long term injuries in release decisions. 
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Beyond the physiological risks, the pressure to perform can skew developmental 

priorities. Despite the EPPP’s emphasis on long-term development, many academies 

are inherently results driven, with short term performance often influencing selection and 

retention (Mitchell et al., 2021). This tension forces staff to balance recognising potential 

with rewarding immediate outcomes. Kite et al. (2024) found that earlier recruitment age 

and favourable anthropometric profiles, such as greater height or body mass, were 

associated with more successful progression through the system. However, these 

advantages often reflect early maturation rather than long term potential. 

Selection Decisions and Stakeholder Dynamics  

The retention and release processes are therefore not only frequent but also complex. 

Patel et al. (2020) identified that retention decisions in one elite academy were 

influenced by a mix of physical, maturational and performance factors, with relatively 

older and more physically mature players more likely to be retained. Yet, as Güllich 

(2014) highlighted in the German context, early de-selection does not necessarily 

indicate a lack of potential; some players may simply require more time or a different 

environment to realise their capabilities. This raises critical concerns about the timing 

and criteria used in selection, as releasing players too early risks overlooking those with 

high developmental potential. 

The interplay between stakeholders within the multi-disciplinary teams that support 

player development further complicates the picture. Coaches, sport scientists, and 

medical staff all contribute to athlete management, but their perspectives can differ. 

Salter et al. (2021) observed variation in the use of maturity and training load data across 

academies, indicating inconsistency in how decisions are informed and communicated. 

Stakeholders face the challenge of balancing a range of quantitative and qualitative 

inputs, within a system that demands both performance and progression. 

Taken together, these contextual factors highlight the high stakes nature of academy 

football. Young players operate in an environment marked by physical demands, 

developmental uncertainty and intense competition. While the structure and ambition of 

academy systems aim to foster elite performance, they also risk excluding players based 

on transient characteristics such as maturation timing or injury history. These realities 

present significant challenges for those responsible for identifying and developing talent 

within such complex and pressurised settings. 
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Challenges in Talent Development 

Within youth football, talent identification and talent development are distinct yet 

interlinked processes. Talent identification refers to the recognition of individuals with 

the potential for future excellence, often involving early recruitment based on perceived 

ability (Vaeyens et al., 2008; Sarmento et al., 2018). Talent development, by contrast, 

focuses on the ongoing support, refinement, and progression of players already within 

the system. It includes decisions about training, playing time, and crucially, retention or 

release. As Till and Baker (2020) argue, the developmental environment plays a critical 

role in whether identified talent is ultimately realised. This study is concerned with talent 

development. Because the players included are already part of club structures, having 

passed the initial identification phase, this study focuses on supporting their continued 

progression and ensuring selection decisions are evidence informed. The dashboards 

in question serve as a tool within this developmental phase, aiming to assist staff in 

managing the ongoing evaluation and support of these young athletes. 

Talent development within youth sport often involves a combination of objective data 

and subjective assessments. While objective data is essential in assessing physical 

capabilities and performance, subjective biases are inevitable in decision making 

processes. Coaches may, consciously or unconsciously, favour certain players based 

on personal preferences, past experiences, or even unacknowledged stereotypes (Golik 

& Blanco, 2021). This preference for specific traits or playing styles can significantly 

affect the selection process, with coaches potentially overlooking players who do not 

match their idealised vision of a talented athlete. 

The long-term impact of excluding late developers, often driven by subconscious rather 

than deliberate bias, remains a persistent concern. Towlson et al. (2021) argue that 

decisions based on static physical benchmarks fail to accommodate the nonlinear 

nature of development, increasing the likelihood of premature deselection. Players may 

disengage from sport due to reduced confidence and limited opportunity, which is a 

frequent consequence. Morganti et al. (2023) add that early maturers may not sustain 

their performance edge as biological differences diminish with age. However, their study 

does not fully address the broader social and economic repercussions of excluding late 

developers from elite pathways. These findings raise questions about whether current 

systems inadvertently reinforce societal inequalities by privileging early maturers. 
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Talent development systems in youth sport are increasingly scrutinised for the biases 

they perpetuate. Among these, environmental biases such as disparities in access to 

coaching, facilities, and support can significantly shape an athlete’s developmental 

opportunities. Stakeholders often fail to acknowledge these structural inequities, yet 

they can profoundly influence which players are identified and selected. For instance, 

athletes from more privileged backgrounds may benefit from higher quality training 

environments and greater exposure to scouts, regardless of their true potential (Golik & 

Blanco, 2021). 

There has also been a growing interest in refining talent development systems, driven 

by recognition of the shortcomings in traditional, subjective methods. With increased 

awareness of how biases affect selection, the field has seen a shift towards more 

objective, data driven approaches. González-Rodenas et al. (2022) underline the value 

of understanding how tactical behaviours develop with age, illustrating the influence of 

biological maturity on decision making. This has prompted a rise in technologies and 

tracking systems designed to mitigate selection bias and support more accurate 

evaluation. 

Despite advances in sports science, implementation within academy settings remains 

inconsistent (Hill et al., 2023). Studies offer valuable insights into maturity adjusted 

assessments, but without practical frameworks, their influence on policy and coaching 

practice is limited. Bartlett and Drust (2021) emphasise the importance of integrating 

research into applied environments, yet translation into coaching behaviour continues 

to fall short. The issue is not the lack of evidence, but the challenge of how it is 

communicated, understood, and operationalised by key decision makers. 

Technological innovations, such as AI driven tools and interactive dashboards, have 

been promoted as potential solutions to this translation gap (Buchheit & Laursen, 2024). 

While these platforms improve access to data, they do not automatically lead to more 

informed decisions. Without appropriate training and stakeholder buy in, staff may 

underuse or misinterpreted complex systems, thus limiting their potential impact.  

For meaningful change to occur, a multifaceted strategy is essential. One that goes 

beyond technology to include education, policy reform, and long-term collaboration 

among researchers, coaches, and academy leaders. Without these structural supports, 

the disconnection between science and practice is likely to persist, constraining the 

usefulness of maturity adjusted data in real world settings. Bartlett and Drust (2021) 
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highlight that effective knowledge translation is vital to ensuring research has practical 

impact. Yet, as Charbonnet et al. (2022) and Hill et al. (2020) argue, current reporting 

systems often fail to present actionable insights. Without user friendly reporting tools, 

staff may overlook or misapply maturity corrected data. Therefore, diluting its potential 

to improve talent development and training practices, especially when maturity itself 

remains inconsistently assessed and reported across the youth sport landscape. 

 

Classifying Maturity Status in Youth Sport 

In order to understand the implications of biological development on talent development, 

it is first essential to define what is meant by maturity status. Maturity status refers to 

the stage of biological development an individual has reached relative to their peers. 

Within youth sport, athletes are commonly grouped into one of three categories: early, 

on time or late maturers. These classifications are typically made by comparing an 

individual’s biological maturation to population norms for their chronological age (Malina, 

2011). 

Early maturers are those who show advanced skeletal, hormonal, or physical 

development for their age. They are often taller, stronger, and faster during key 

adolescent years, which can lead to favourable treatment in selection decisions and 

increased playing opportunities (Cumming et al., 2006). In contrast, late maturers tend 

to lag behind their peers in terms of physical development, which can disadvantage 

them in performance-based evaluations, despite the possibility of catching up or even 

surpassing their peers in later adolescence. On time maturers fall close to the average 

developmental benchmarks for their age group and are often considered to represent 

the 'norm' in comparative assessments (Monasterio et al., 2024). 

These categories are not simply descriptive, they carry significant weight in how young 

athletes are perceived, coached and selected. Physiological advantages associated 

with early maturation can lead to over selection, while late maturers may be unjustly 

overlooked, despite evidence suggesting that physical advantages tend to level out in 

adulthood (Perkins et al., 2022). Additionally, maturity status affects training responses 

and perceived exertion, with younger biological age often correlating with higher 

subjective fatigue even at similar workloads (Teixeira et al., 2022). Coaches and 
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practitioners must understand these differences to create equitable training 

environments and accurate performance assessments. 

Importantly, maturity status is not only a physical marker but also influences 

psychosocial development. Research suggests that perceived support from coaches 

and adults can vary depending on an athlete's maturation stage (Cumming et al., 2006), 

which may influence motivation, confidence and long-term engagement in sport. 

Moreover, Kelly et al. (2019) highlight the 'underdog hypothesis'—the idea that late 

maturers, due to their early disadvantages, may develop compensatory skills such as 

resilience, tactical intelligence or technical finesse. While compelling, this remains a 

theoretical proposition that requires further empirical testing to determine whether such 

attributes translate into long-term performance benefits. 

Some studies have called for more holistic classification systems that go beyond 

biological age. For instance, Sedeaud et al. (2025) argue for a more comprehensive 

approach to talent development that incorporates ‘life pathways’, including relative age, 

biological maturity and training age. This holistic view offers a deeper understanding of 

development but raises questions about practicality. Longitudinal tracking of these 

variables may be difficult to implement consistently across sporting environments, 

especially in resource constrained settings. 

A clear and consistent understanding of maturity status is therefore a vital foundation 

for the use of maturity adjusted metrics in youth sport. How this status is estimated, 

however, varies widely and the accuracy, feasibility, and implications of current 

assessment methods remain a topic of ongoing debate. 

 

Current Methods for Maturity Estimation  

Estimating maturity itself is a methodological challenge. Buchheit and Laursen (2024) 

promote AI driven systems to increase objectivity in assessments, recognising their 

potential to transform practice. However, these systems often rely on large datasets and 

complex algorithms, making them difficult to implement in smaller or grassroots settings. 

Moreover, they may lack sensitivity to context and sport specific nuances, risking 

misapplication or overreliance. 

More traditional anthropometric methods remain popular due to their accessibility. 

Malina et al. (2015), for example, endorse the use of basic measures like height and 
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weight, which are widely used in environments with limited resources. Researchers 

have criticised these methods for their imprecision and inability to capture individual 

variation in development (Abbott et al., 2020). The trade-off between accuracy and 

accessibility remains central to this debate. AI based approaches offer precision but 

may not be feasible in all settings, whereas anthropometric methods are broadly 

applicable but less reliable. 

Another issue lies between generalised and sport specific maturity models. Abbott et al. 

(2021) and Ruf et al. (2024) advocate for discipline specific frameworks, such as those 

tailored to swimming or football. While these are valuable for single sport environments, 

their utility across multi-sport academies is uncertain. Conversely, Towlson et al. (2021) 

call for flexible systems that can accommodate individual differences across sports. This 

tension illustrates the difficulty of balancing contextual relevance with broad 

applicability, a topic in need of further research. 

The central challenge in this area is estimating biological maturity reliably in academy 

environments. While skeletal age assessment remains the clinical ‘gold standard’ 

(Fransen et al., 2018), its invasiveness and cost make it impractical for regular use. 

Non-invasive anthropometric techniques, such as the Khamis and Roche (1994), Malina 

and Kozieł (2014), and Moore et al. (2015) methods, have become more widespread. 

Among these, the maturity offset method by Mirwald et al. (2002), which calculates 

‘Years from Peak Height Velocity’ (YPHV), remains common in academy football. For 

instance, a 13.5-year-old with an estimated APHV of 15 years would have a YPHV of 

1.5. However, this approach tends to overestimate maturity in early developers and 

underestimate it in late maturers. 

Despite growing interest in improving how maturity is measured, the tools currently 

available each carry limitations, whether in precision, practicality or contextual fit. As a 

result, inconsistencies in estimating biological development can contribute to selection 

biases, particularly when used alongside or in place of chronological age. These biases, 

rooted in both relative age and biological maturity, remain among the most persistent 

challenges in youth sport.  
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The Challenge of Relative Age and Maturity Bias 

One significant and persistent bias in youth football is the Relative Age Effect (RAE), 

the tendency for players born earlier in the selection year to be overrepresented in elite 

pathways. As Pérez-González et al. (2021) highlight, this is particularly evident in 

competitive football, where relatively older players benefit from early physical and 

cognitive advantages. Coaches sometimes mistake these temporary differences with 

innate ability, resulting in skewed selection practices that favour athletes from the first 

quarter of the year (Arede et al., 2021; Baxter-Jones et al., 2020; Hill et al., 2020). 

Closely related, but conceptually distinct, is maturity bias. This is the tendency to favour 

early biologically maturing athletes over their later maturing peers. While relative age 

relates to birth date, maturity bias stems from variation in biological growth and pubertal 

timing. Even within the same birth cohort, players may differ substantially in height, 

strength and speed due to their individual maturity status. These physical differences 

can lead coaches to overestimate ability in early maturers, despite these advantages 

often being temporary (Malina et al., 2015). 

This bias can significantly influence access to opportunities. Fitzgerald et al. (2024) and 

Rubia et al. (2023) found that relative age and biological maturity exert independent 

effects on selection, meaning athletes can be doubly disadvantaged if they are both 

relatively younger and late maturing. Despite the EPPP’s emphasis on long term 

development, immediate physical performance often carries more weight in selection 

decisions (Hill et al., 2023), which may exclude players with strong technical potential 

but delayed physical development. 

In response, strategies such as bio-banding have been proposed to create fairer 

groupings based on biological rather than chronological age (Chimera et al., 2024). 

While promising in theory, practitioners have often resisted bio-banding in practice. Its 

success relies on stakeholder understanding, as poorly implemented systems risk 

introducing new inequities (Charbonnet et al., 2022). Coaches may be uncertain about 

interpreting maturity data, and parents may view regrouping as a demotion, limiting 

uptake and consistency. 

Without a clear framework for recognising and adjusting for biological maturity, 

development systems often prioritise those with early physical advantage over those 

with long-term potential. As Sweeney and Lundberg (2024) note, traditional assessment 

practices often fail to account for these biases, reinforcing systemic barriers. 
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Understanding how maturity influences physical performance is therefore essential for 

designing more equitable and effective talent development systems, a focus of the 

following section. 

 

Effect of Maturation on Performance and Its Impact 

Ruf et al. (2024) advocates for maturity informed assessment protocols, acknowledging 

that growth related changes during adolescence can distort the evaluation of physical 

capabilities. However, these assessments are challenged by the nonlinear and highly 

individualised nature of biological development. While some athletes experience early 

rapid growth followed by a plateau, others continue progressing physically into late 

adolescence (Albaladejo-Saura et al., 2021; Lloyd & Oliver, 2013). 

The scale of maturity related variation is significant. Athletes of the same chronological 

age may differ in skeletal age by up to six years (Johnson et al., 2015), leading to 

pronounced disparities in anthropometric and performance profiles. For example, male 

youth footballers can differ by 50% in body mass, 17% in stature, and 21% in fat free 

mass (Hannon et al., 2020). Differences of 10–15% in predicted adult height have also 

been reported within age groups. In elite academy settings, skeletal age spans range 

from 10.7 to 14.9 years in U13s, 11.8 to 18.0 years in U14s, and 13.7 to 17.8 years in 

U15s (Wik et al., 2023). These physical discrepancies help explain why early maturers 

tend to outperform peers in physical tests and are more frequently selected into older 

or higher-level groups (Bradley et al., 2019; Johnson et al., 2017). 

To address this imbalance, recent studies have adjusted performance data to account 

for maturity effects. Hogan et al. (2022) proposed the Mat-CAP model in youth 

swimming, which corrects outcomes retrospectively for biological variation. Similar 

trends are emerging in football, where maturity has been shown to influence agility test 

outcomes (Sellami et al., 2024) and the strength of associations between body size and 

physical performance (Nedeljkovic et al., 2007; Robles-Palazón et al., 2024). 

However, without a clear understanding of how maturation influences performance, 

coaches and decision makers may misinterpret raw data, reinforcing existing biases in 

selection and development. This misinterpretation can undervalue late developing 

players and contributing to premature drop out. Particularly if performance metrics are 

assumed to reflect potential rather than current biological advantage. Enhancing 
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stakeholder comprehension is therefore critical to ensuring more equitable and informed 

talent pathways. 

 

Challenge of inclusive data reporting 

Communicating Maturity Adjusted Data 

In youth sport, well designed dashboards tailored to maturity adjusted data can promote 

more objective comparisons between athletes at different stages of development, 

encouraging a longer-term perspective over short term physical advantage. However, 

the effectiveness of such tools depends on both user-friendly design and adequate 

stakeholder education. Poorly structured dashboards risk overwhelming users with 

unnecessary complexity, reducing engagement and trust (Kandel et al., 2011).  

Beyond simply improving comprehension, good data reporting practices can support 

broader cultural shifts in talent development. Till et al. (2023) argue for integrated talent 

development environments in which maturity informed frameworks replace rigid, static 

selection models. However, ensuring stakeholders engage meaningfully with such data 

remains a challenge. Misuse of visual tools, such as overemphasis on a single metric, 

can reinforce existing biases rather than reduce them. This highlights the need for 

targeted education and training to help coaches, scouts, and decision makers apply 

maturity adjusted insights appropriately. 

Recent developments in data visualisation (Du & Yuan, 2021) suggest that tools like 

Power BI, AI driven analytics, and interactive dashboards can significantly improve 

accessibility and utility. These platforms allow stakeholders to filter and analyse key 

metrics, enhancing transparency and enabling more evidence informed decision 

making. Yet adoption depends on institutional buy in. Without demonstrable benefits, 

there may be reluctance to move away from familiar selection practices. The success 

of such tools relies on their intuitive design, contextual relevance, and alignment with 

the informational needs of the end user. 

To ensure comprehension, visualisation tools must be grounded in principles from 

cognitive science and design. Cognitive Load Theory (Sweller, 2022, 2024; Ouwehand 

et al., 2025) offers a useful framework, suggesting dashboards should minimise 

extraneous load and direct attention toward essential insights. Dual Coding Theory (Bi, 

2021) further supports the combination of visual and verbal elements to improve 



 23 

memory and understanding. Since coaches and other stakeholders often work under 

time constraints and may lack high levels of data literacy, dashboard design should aim 

to clarify, not complicate, the information being conveyed. 

Design Principles and Evaluation of Comprehension 

Common visual features in maturity adjusted dashboards include radar plots, colour 

coded thresholds and standardised scoring systems like Z scores or T scores (Schober 

et al., 2021). These formats allow quick performance comparisons relative to a 

reference group. The Total Score of Athleticism (TSA; Turner et al., 2014) is one such 

example of a composite metric that enables cross domain comparison of athletic traits. 

User centred design approaches have been widely adopted in dashboard development 

(Ansari, 2022; Teasley et al., 2021), emphasising the importance of iterative testing with 

real users. Features like customisability, intuitive navigation, and consistent visual 

hierarchies help ensure dashboards can be adapted to specific stakeholder 

requirements (Murphy et al., 2021; Exel & Dabnichki, 2024). Research on data 

storytelling further suggests that embedding narrative elements or contextual cues 

within dashboards improves uptake, particularly among users with lower levels of 

visualisation literacy (Pozdniakov et al., 2023). 

Still, visual clarity alone does not guarantee understanding. True stakeholder 

comprehension involves not only interpreting the data accurately but also 

contextualising it within decision making processes. Recent studies in visualisation 

research show that comprehension varies depending on prior experience, visual literacy 

and interface design (Rodrigues et al., 2021; Quadri et al., 2024). This suggests that 

researchers should evaluate comprehension empirically, rather than assume it. 

Several methods have been used to assess user understanding. Think aloud protocols, 

task-based accuracy tests and post interaction interviews are common tools for 

examining how users interpret dashboards and where confusion arises (Cui & Liu, 2021; 

Almasi et al., 2023). In elite sport contexts, formative usability studies have explored 

whether dashboards meet the cognitive and practical needs of performance staff. For 

instance, Mezzone et al. (2025) observed how stakeholders interacted with basketball 

specific dashboards, analysing navigation patterns, task success rates and verbalised 

reasoning. 
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Increasingly, practitioners are adopting iterative design processes with feedback loops 

to refine dashboard interfaces. Pilot testing within football and basketball clubs has 

informed improvements in layout, metric selection and guidance materials (Zhang, 

2022; Bodelon Ruibal, 2021). Embedding this kind of feedback driven development 

helps ensure that dashboards not only present maturity data but also support real world 

application and better decision quality. 

Applications of Power BI in Performance Contexts 

Compared to static tools like Excel, Power BI offers a more dynamic platform for 

visualising and interacting with athlete data. It enables real time filtering, such as by 

maturity status or training group and the creation of custom views suited to different 

roles. These features make it particularly effective in high performance settings where 

fast, context sensitive insights are critical. 

Sport science literature increasingly supports the use of business intelligence platforms 

like Power BI to improve communication between data professionals and practitioners. 

For example, Plakias et al. (2023) describe how football coaches used Power BI 

dashboards to better interpret player performance metrics. Mezzone et al. (2025) 

applied a similar approach in basketball, using stakeholder feedback to enhance 

dashboard usability and practical relevance. Even within smaller organisations, 

partitioners have used Power BI to streamline reporting processes and support evidence 

informed planning (Santos, 2024). 

The applications of Power BI extend beyond performance tracking. Rebouj and Lotfi 

(2024) combined it with regression models to predict athlete performance trajectories, 

while Manescu (2025) described its integration into broader decision making 

frameworks. However, effective implementation is not guaranteed by software access 

alone. While platforms like Power BI offer new possibilities for tailoring and 

communicating performance data, their success ultimately depends on thoughtful 

design, user engagement and organisational commitment to inclusive practices.  

 

The present study 

This study aims to develop and compare different dashboard reporting methods, to 

assess which formats best support coaches’ understanding and interpretation of 

maturity adjusted performance data. While maturity correction models can help address 
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bias in youth sport, their impact ultimately depends on how clearly and effectively the 

adjusted data is communicated to end users. By exploring how coaches engage with 

various reporting styles, this research seeks to identify the most effective ways of 

presenting maturity adjusted data to inform fairer and more accurate decision making. 

Data alone cannot drive change. Its value lies in how it is understood and applied. 

Without clear and usable reporting systems, even the most sophisticated adjustments 

for maturity risk being overlooked or misinterpreted. By focusing on the interface 

between data and decision making, this study aims to support more equitable talent 

development practices and help reduce the risk of late maturing players being 

undervalued or deselected too soon. 
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Methodology 

General Method 

This study investigates how a novel maturity corrected reporting system influences 

training prescription and stakeholder perceptions within elite youth football academies. 

The central research question guiding this work is, how does the maturity corrected 

system impact training prescription recommendations and stakeholder perceptions? In 

pursuit of this, the study explores stakeholder preferences, assess the usability of the 

reporting system and evaluate the clarity and interpretability of the data presented. 

A pragmatic research paradigm underpins the study, aligning with the applied, problem-

solving nature of the research and supporting a flexible methodological approach 

tailored to real world contexts (Tashakkori & Teddlie, 2010; Taherdoost, 2022). 

Pragmatism prioritises research outcomes that are actionable and relevant to end users, 

enabling the integration of multiple data sources and methods to address complex 

questions effectively. In this study, pragmatism guided the decision to use a mixed 

methods, sequential design that could accommodate iterative refinement of the system 

based on stakeholder feedback. For example, initial insights from the pilot study directly 

informed revisions to the dashboard interface, ensuring that stakeholder needs shaped 

the development process in real time. Similarly, the use of both quantitative survey data 

and qualitative focus groups provided breadth and depth, by quantifying general trends 

while analysing the rationale behind them (Taguchi, 2018; Shan, 2022). 

The study adopted a mixed methods approach to enhance the robustness and richness 

of findings by drawing on the complementary strengths of qualitative and quantitative 

research. Integration occurs across design, data collection and interpretation stages, 

allowing for triangulation and a more nuanced understanding of stakeholder 

experiences (Fetters, Curry & Creswell, 2013). The study follows a sequential design 

that unfolds in three distinct phases, an initial pilot study, followed by stakeholder 

surveys, culminating in focus groups. This order deliberately supports iterative system 

development and cumulative insight building. The pilot phase allowed for early feedback 

and refinement of data visualisations before broader implementation. The survey phase 

captured quantifiable trends in system usability and stakeholder satisfaction across a 

wider sample. Finally, the focus groups enabled deeper exploration of the reasons 

behind stakeholder preferences, drawing out themes that would not have emerged 

through surveys alone. This sequencing aligns with recommendations for integration in 
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mixed methods research, ensuring that each phase meaningfully informs the next and 

supports outcome driven inquiry (Sweetman, Badiee & Creswell, 2010; Perez 

Bentancur & Tiscornia, 2024). 

The research was conducted in collaboration with ai.io, a UK based technology 

company specialising in the application of artificial intelligence to performance data 

within elite sport. Their proprietary system adjusts performance metrics based on 

biological maturity rather than chronological age, with the aim of offering a more 

equitable representation of player development. The reporting system was deployed in 

two professional football academies in England. While not named for confidentiality 

purposes, these academies can be understood to represent high performance 

environments that routinely use performance data to guide training prescription, load 

monitoring and talent development. 

The study focused on male academy players aged 12 to 16 (U13 to U16 age groups) 

across pre-season and in-season phases during 2024/2025. The academies involved 

already conducted regular physical performance testing, meaning the introduction of the 

maturity corrected reporting system did not alter existing procedures or place additional 

demands on participants. Instead, the study utilised a convenience sample of players 

already linked to the partner clubs. In addition, seven stakeholders participated in the 

study, representing York City FC (n=1), Chelsea FC (n=2), Burnley FC (n=3) and ai.io 

Scout (n=1). Their roles included, Lead Talent ID Executive and Coach, Performance 

Insight Analyst, Head of Academy Sports Science and Medicine, Lead Academy 

Strength and Conditioning Coach, Head of Youth Development, Lead Academy Sport 

Scientist and Athletic Development Coach. 

Ethical approval was granted by the York St John’s University ethics panel (ETH2425-

0178) prior to the commencement of any data collection. No direct interventions were 

introduced into the testing process; all players were deemed injury free and fit to 

participate by club medical staff and were warmed up appropriately by club coaches. In 

line with standard safeguarding and data protection protocols, all player data was fully 

anonymised prior to analysis using a unique ID system. While individual parental 

consent was not required for data collection, given the pre-existing consent structures 

at each club, partner clubs provided formal approval for the use of testing data via a 

signed data processing agreement (see Appendix 1.). Participants were informed of 

their right to withdraw at any time without consequence. 
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Data Collection, Co-Researcher Analysis and Dashboard Creation 

Data Collection 

The age groups were selected due to the heightened influence of biological maturation 

on physical performance during early to mid-adolescence. Ai.io staff carried out the 

testing within the academies’ existing monitoring schedules, ensuring ecological validity 

and minimising disruption to training programmes. 

The testing battery comprised countermovement jump (CMJ) height, hip adduction and 

abduction strength at 45° (measured at percentage of maximal effort) and sprint 

performance over 5m, 10m, 20m and 30m distances. The study selected these 

measures for their established relevance in youth football and their association with key 

aspects of athlete development, injury risk mitigation and positional demands. Despite 

their frequent use in academy environments, there remains a lack of maturity adjusted 

interpretation in the literature. For example, CMJ and sprint performance are known to 

progress non-linearly through adolescence (Radnor et al., 2022), yet normative 

guidelines that incorporate maturity status remain scarce. Similarly, while hip adduction 

and abduction strength testing is associated with groin injury risk and physical 

development in adolescent footballers (Light et al., 2022; O’Brien et al., 2025), questions 

remain regarding optimal testing positions and standardisation methods for players 

undergoing rapid growth. By including these metrics, this study aims to address gaps in 

understanding while generating outputs with direct application to training prescription 

and talent development. 

Co-Researcher Analysis and Maturity Correction 

Following data collection, the collaborating performance analyst prepared and 

processed the raw dataset for the project. Responsibilities included data cleaning, 

verification of integrity and the application of maturity corrections to relevant 

performance variables. The maturity correction process was based on the Mirwald et al. 

(2002) prediction equation for estimating years from PHV, in combination with the MAT-

CAPS adjustment model, which accounts for differences in anthropometric scaling 

relative to biological age. This hybrid method provides a more precise standardisation 

of performance scores by adjusting for maturity related variation rather than relying 

solely on chronological age. 
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Maturity status was first estimated using anthropometric measures; standing height, 

sitting height and body mass, collected during the testing sessions. The MAT-CAPS 

procedure was then applied to adjust raw performance scores to a biologically 

comparable baseline, enabling fairer comparison of players’ metrics regardless of 

maturity timing. This adjustment ensured that the reporting system reflected 

developmental potential rather than temporary advantages or disadvantages associated 

with early or late maturation. 

Dashboard Creation in Power BI 

Once the dataset was processed and maturity corrections applied, the researcher 

imported the information into Microsoft Power BI to create a visual reporting system. 

The dashboard was designed to present key performance indicators in a format 

accessible to academy stakeholders each with varying levels of data literacy. 

Development prioritised clarity, comparability and actionability. Dashboard A (Appendix. 

2) displays the existing a.io reporting system, included as a benchmark given its 

familiarity to participants. In contrast, the subsequent dashboards were created by the 

researcher and refined iteratively in response to feedback collected in later phases of 

the study. This approach ensured that the tool evolved in alignment with the 

requirements of its intended users. 

 

Pilot Testing of the System 

The pilot testing phase served as a design iteration stage, allowing early stakeholder 

feedback from ai.io personnel to inform the refinement of the maturity corrected 

reporting system before its use in the survey and focus groups. Participants included 

the company’s Head of Sports Science and a senior lecturer in performance analysis at 

York St John University, both of whom had extensive experience interpreting athlete 

performance data and advising on reporting systems. The researcher gathered 

feedback through a semi structured, open ended interview that explored usability, clarity 

and overall effectiveness of the prototype dashboards. The researcher refined the 

original dashboard versions, following pilot feedback during the development process 

and are no longer available in their original form. The final adapted versions can be seen 

in Appendix 3., and 4., representing the outcome of this iterative refinement rather than 

the initial prototypes. 
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The researcher transcribed the interviews and analysed feedback using rapid thematic 

analysis, an approach that enables timely yet rigorous identification of key themes while 

maintaining a focus on decision relevant findings (Hamel et al., 2021; Nevedal et al., 

2021). This approach was well suited to incorporating feedback within the project’s 

operational timeframe. Analysis of the pilot feedback resulted in several substantive 

changes to the reporting system. The researcher modified Dashboards B and C so that 

all visuals displayed the same athlete’s data, ensuring that stakeholders’ judgements of 

dashboard clarity were based on consistent information rather than differences between 

individual athletes. The multi-page layout was condensed into a single-page format to 

provide an ‘at-a-glance’ overview of key metrics. The researcher removed one cluster 

bar chart after determining that it added little interpretive value; it was replaced with a 

group comparison visual enabling contextualisation of an athlete’s performance within 

their peer group. The research team agreed to retain the company’s existing reporting 

format as Dashboard A in the survey and focus groups to act as a baseline familiar to 

stakeholders, providing a meaningful point of reference for comparison. These 

refinements ensured that the dashboards entering the survey and focus groups were 

recognisable to end users while being optimised for clarity, allowing for a fair and 

informed comparison between the established reporting method and the novel maturity 

corrected system. 

 

Main evaluation of the Study 

The final and most substantial phase of this project involved a mixed methods evaluation 

study, combining survey data with follow up interviews. This stage directly addressed 

the central research question, how the maturity corrected system impacts training 

prescription recommendations and stakeholder perceptions. It also explored three sub-

questions: (1) how stakeholders interpret the maturity corrected outputs compared to 

existing reporting formats, (2) what preferences emerge regarding data presentation 

and usability, and (3) what implications do these preferences hold for the practical 

application of maturity corrected reporting within academy settings. 

Participants and Sampling 

Seven stakeholders took part in this phase, comprising one joint interview (N = 2) and 

five individual interviews (N = 5). All seven participants also completed the survey, 
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ensuring alignment between qualitative and quantitative components. While the original 

intention was to conduct larger focus groups, scheduling constraints within elite 

academy environments required a pragmatic adjustment, resulting in the use of smaller 

scale interviews. This approach retained the benefits of interactive discussion in the joint 

interview while allowing for in depth exploration of individual perspectives. 

The study used purposive sampling, with the aim of capturing diverse viewpoints across 

talent identification, coaching, sports science and performance analysis roles. This 

spread ensured that the perspectives of those both generating and using performance 

data were included. The number of participants reflects the pragmatic constraints of 

research in high performance settings, where staff availability is limited, but was 

sufficient to identify common themes and meaningful divergences across roles. 

Survey Design 

The researcher administered the survey via Qualtrics, drawing on established best 

practice for online survey research (Goodfellow, 2023; Weber, 2021). To mitigate known 

challenges of online surveys, such as variable response rates (Wu, Zhao & Fils-Aime, 

2022), the survey was integrated directly into the study process and required prior to 

interviews, ensuring full completion. 

Items focused on usability, clarity and preference between the maturity corrected and 

baseline dashboards. Question formats included multiple choice items and Likert scale 

ratings, which were selected for their reliability in capturing attitudinal data 

(Kusmaryono, Wijayanti & Maharani, 2022). The study adopted a five-point response 

format to balance sensitivity with interpretability, in line with guidance from the literature 

on scale construction and validity. In addition, Likert responses were used not only for 

quantifying stakeholder views but also for interpreting emotional reactions to data 

presentation, a dimension shown to provide insight into user preferences (Magalhães 

et al., 2023). As highlighted in Appendix 5, items were structured to avoid leading 

phrasing and were refined in consultation with the researcher’s academic advisor. The 

survey’s overall structure followed recommendations for effective Likert scale design 

and use in evaluation research (South et al., 2022). 

Interviews 

Following survey completion, the researcher conducted interviews to explore themes in 

greater depth. As noted, one joint interview and five individual interviews were 
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undertaken. The semi-structured guide (Appendix 6) was iteratively refined with input 

from the academic advisors, ensuring a focus on clarity, accessibility and practical 

application of the dashboards while avoiding overly directive questions. Changes from 

the initial draft included reducing leading questions and broadening discussion prompts 

around visual appeal and data interpretability. 

Topics included the usability of the maturity corrected system, clarity of dashboard 

design, perceived impact on training prescription and implications for talent identification 

processes. The dual structure of individual and joint formats enabled triangulation of 

perspectives, while the alignment with prior survey items ensured continuity between 

the two methods. 

During the interviews, the researcher implemented several procedures to support the 

quality, rigour and trustworthiness of the data collected. The semi-structured interview 

guide was developed and refined with academic advisors, in line with recommendations 

for ensuring conceptual clarity and methodological robustness in interview design (Kallio 

et al., 2016). Across both in person and online formats, reflective probing, clarification 

questions and paraphrasing were used where appropriate to check researcher 

understanding and reduce the risk of misinterpretation, consistent with guidance on 

good probing practice in qualitative interviewing (Robinson, 2023). 

The researcher recorded interviews with consent, using Microsoft Teams for online 

interviews and the Otter Ai application for in person interviews. The duration of each 

interview was recorded, and all transcripts were carefully checked against the original 

audio to ensure accuracy. Where any uncertainty remained, participants were contacted 

via email to confirm meaning or clarify statements. This process contributed to the 

development of a systematic audit trail and strengthened the procedural credibility of 

the data (Carcary, 2020). All files and logs were stored securely on the researcher’s 

password protected laptop, anonymised prior to analysis, and deleted following 

completion of the project in line with university ethical procedures. Collectively, these 

steps enhanced the transparency, dependability and overall trustworthiness of the 

interview dataset. 
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Quantitative Data Analysis Procedure 

The quantitative strand of the study examined stakeholders’ evaluations of the three 

dashboards (A, B, C). Each survey question included a brief definition to ensure 

consistency in interpretation (see Appendix 5). The researcher exported responses into 

Jamovi (Version 2.6; The jamovi project, 2024) for analysis. Prior to conducting 

inferential tests, the researcher screened data for normality. Visual inspection of Q–Q 

plots indicated that scores were approximately normally distributed, with data points 

closely aligned around the reference line and no systematic S shaped deviation. This 

justified the use of parametric tests. 

As each participant rated all three dashboards, a series of one-way repeated measures 

ANOVAs were conducted to compare responses across conditions. Where a significant 

main effect was observed, Bonferroni adjusted post hoc tests were applied to explore 

specific pairwise differences. Both statistical significance (p < .05) and effect sizes were 

reported. Effect sizes were expressed as Cohen’s d, alongside their 95% confidence 

intervals, to capture the likely range of the true population effect. Effect size magnitudes 

were interpreted following established conventions (0.2 = small, 0.5 = moderate, 0.8+ = 

large; Cohen, 2005). 

The researcher tabulated descriptive statistics (means and standard deviations) for 

each dashboard and question, providing an overview of trends in stakeholder 

perceptions. Inferential results (ANOVA, post hoc comparisons, and effect sizes) were 

also presented, allowing both the statistical and practical significance of differences to 

be considered. For example, large effect sizes (e.g., d = 2.3) were interpreted as 

reflecting substantial differences in how participants evaluated specific features, even 

where the small sample size (n = 7) limited the likelihood of achieving significance in 

some comparisons. 

To ensure methodological rigour and transparency, the researcher followed APA’s 

Journal Article Reporting Standards for Quantitative Research (Appelbaum et al., 2018; 

APA, 2018). This included presenting descriptive data, assumption checks, inferential 

outcomes, effect sizes, and confidence intervals in line with established statistical 

reporting guidance. 
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Qualitative Data Analysis Procedure 

Before data analysis commenced, the automatically generated transcripts from 

Microsoft Teams were checked carefully by the researcher against the audio recordings 

to ensure accuracy. The qualitative exploration centred on semi-structured interviews, 

which provided rich insights into stakeholder experiences and perceptions of the 

maturity corrected reporting system. An example extract from a transcript is included in 

Appendix 7. 

The analysis followed a systematic reflexive thematic analysis approach, guided by 

Naeem et al.’s (2023) six step framework. First, transcripts were read multiple times to 

achieve familiarisation with the data. Second, initial codes were generated inductively 

to capture recurring ideas and patterns, with attention given to both explicit statements 

and underlying meanings. Third, the researcher collated these codes into preliminary 

themes that reflected key aspects of participants’ narratives, such as clarity of 

dashboard visuals, usability for decision making and implications for training 

prescription. Fourth, the researcher reviewed and refined the themes against both the 

coded extracts and the full dataset to ensure coherence and alignment with the research 

objectives. Fifth, each theme was defined and named to highlight its interpretive 

significance. Finally, findings were synthesised into a cohesive report, with illustrative 

quotes used to ground interpretations in participants’ own words. A thematic diagram 

was also generated (Table 2) to depict the relationships between themes, offering a 

visual representation of how different elements of stakeholder experience intersected. 

A single researcher conducted the coding process, adopting an inductive approach that 

allowed themes to emerge directly from the data rather than being constrained by pre-

defined categories. While multiple coders can enhance inter-rater reliability, in this 

instance the decision to use one coder was a pragmatic choice, consistent with 

recommendations for smaller scale qualitative case studies where depth of engagement 

is prioritised over coder comparison (Cole, 2024). Reflexive thematic analysis places 

emphasis on the interpretive role of the researcher, meaning that transparency and 

reflexivity were foregrounded in place of statistical reliability testing. 

To further strengthen the trustworthiness and analytic rigour of the qualitative findings, 

several strategies were employed throughout the reflexive thematic analysis process. 

Credibility was supported by grounding theme development in multiple, diverse data 
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excerpts across participants and by presenting rich, illustrative quotations to 

demonstrate how interpretations were situated within the dataset, consistent with 

contemporary criteria for high quality qualitative research (Megheirkouni and Moir, 2023; 

Ahmed, 2024). The analysis was iterative; earlier codes were revisited following 

subsequent interviews, allowing themes to be refined as the researcher’s understanding 

of the data deepened. 

Theme development was reviewed with the research supervisor as part of an 

interpretive sense checking process. Through this collaborative discussion, the original 

four preliminary themes were refined and condensed into two stronger, conceptually 

coherent themes. This process aligned with the reflexive positioning of thematic 

analysis, in which meaning is co-constructed rather than assessed through inter-rater 

reliability (Braun et al., 2022). The researcher maintained an audit trail through coding 

notes and analytic memos documenting how interpretations and theme structures 

evolved, supporting transparency and dependability in line with guidance on audit trail 

practice (Carcary, 2020). 

These procedures were informed by contemporary qualitative quality frameworks, 

including Tracy’s “Big Tent” criteria and subsequent extensions emphasising sincerity, 

resonance, coherence and meaningful contribution (Tracy, 2025; Leach et al., 2025). 

Taken together, these strategies enhanced the credibility, confirmability and overall 

trustworthiness of the qualitative analysis. 
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Results 

 

 

Table 1. Descriptive statistics (Means and Standard Deviations) and Bonferroni pairwise comparisons (p-values and Cohen’s d) 

for dashboard ratings across groups (n = 7) 

Question Mean ± SD 
(A) 

A-B (p, d)  Mean ± SD 
(B) 

A-C (p, d) Mean ± SD 
(C)  

B-C (p, d) 

Visual appeal 2.43 ± 0.787 0.001 4.41 ± 0.690 0.014 3.71 ± 0.756 0.889 

-2.300 -1.725 0.575 

Quantity of content 2.14 ± 1.07 0.042 3.29 ± 0.488 0.086 3.14 ± 0.690 1.000 

-1.453 -1.271 0.182 

Quality of content 3.00 ± 1.15 0.132 4.00 ± 0.816 0.418 3.71 ± 0.488 1.000 

-1.158 -0.827 0.331 

Ease of understanding 2.86 ± 1.21 1.000 3.29 ± 1.11 0.594 3.57 ± 0.535 1.000 

-0.429 -0.714 -0.286 

Value for role 2.00 ± 0.816 <.001 3.71 ± 0.488 <.001 3.86 ± 0.378 1.000 

-2.901 -3.143 -0.242 
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Table 2. Thematic analysis of interview transcripts 

Example raw data Sub-themes Themes 

“Adjusted T Scores based on maturation is great and provides 

usable actionable data for practitioners”  

“Data makes a lot more sense for me when adjusted to the Z or T 

score”  

“T scores are better… especially when explaining to a coach 

comparing players across ages”  

“I understand Z scores, but using 50 out of 100 or 75 out of 100… 

coaches will understand that better” 

“Doughnut chart on dashboard C and cluster bar chart on dashboard 

B and the best parts for me”  

“The radar chart was too difficult to understand but when it was the 

same data in a cluster chart for some reason it was much clearer”  

“I liked the fact dashboard B was easy to use and on a single page”  

“Presentation of dashboard C was the clearest” 

“Dashboard A… too much info to digest”  

“Layout was hard to read and pick data from due to the busy 

background on dashboard B”  

Standardisation helps translate 

data into practice  

 

 

T scores perceived as more 

intuitive than Z scores 

 

 

Visuals that simplify complex 

data valued  

 

 

Clean design and layout aid 

interpretation 

 

Overly complex visuals create 

confusion  

Enhancing clarity of 

data 

“I would want to see longitudinal data”  

“Longitudinal percentiles charts could definitely help here”  

Desire to see development over 

time  

Enhancing decision 

making 
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“Maturation forward planning to where and at what point will players 

be fully developed”  

“Historical comparisons would be a good insight” 

“The cluster bar chart in Dashboard B made comparisons much 

easier to understand.”  

“The doughnut chart in Dashboard C was very clear for showing 

group maturity status.”  

“The radar chart was confusing – simpler visuals like bar charts are 

better for coaches.”  

“Dashboards would be more useful with filters, for example by player 

position or development stage.” 

Forward planning for player 

progression 

 

Strong preference for simple, 

comparative visuals  

 

 

Filters and contextual detail 

needed for practical use 
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Themes 

The six interviews (including one joint interview) varied in duration, ranging from 31.02 

to 47.53 minutes, with a mean length of 38.34 minutes. Together, these interviews 

generated approximately 122 pages of single-spaced raw transcript data. From the 

interview transcripts, two overarching themes were identified: enhancing clarity of data 

and enhancing decision making. The following sections provide a narrative account of 

each theme, supported by illustrative quotes taken from Table 2.  

Enhancing clarity of data  

This theme reflects stakeholders’ need for performance data to be presented in ways 

that are immediately understandable and interpretable. Participants emphasised that 

clarity was achieved when the dashboards translated complex information into simple, 

standardised outputs that could be easily communicated to others. For example, several 

coaches described the adjusted T-scores as “great” for providing “usable actionable 

data for practitioners”, with one participant noting that “T-scores are better… especially 

when explaining to a coach comparing players across ages”. Another explained that 

although they understood Z-scores, “using 50 out of 100 or 75 out of 100… coaches will 

understand that better”, suggesting that familiarity and intuitive scale formats supported 

comprehension.  

Visual presentation was also central to clarity. Participants highlighted that certain 

charts, such as the doughnut and cluster bar charts, “made comparisons much easier 

to understand” and were very clear for showing group maturity status”. By contrast, more 

complex visuals were described as “too much info to digest”, “confusing”, or “hard to 

read and pick data from due to the busy background”. These reflections indicate that 

stakeholders valued simple, clean layouts that enabled them to interpret information 

quickly, without the risk of misinterpretation. Further interpretation of this theme is 

explored in the Discussion. 

Enhancing decision making 

This theme captures how stakeholders perceived the dashboards as supporting 

practical decision making around player development and progression, particularly 

when information was presented in a way that felt meaningful and applicable to their 

roles. Participants expressed a desire to use the dashboards to inform “forward planning 

to where and what point will players be fully developed”, as well as to review “historical 
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comparisons” and development trends over time. Several also noted that longitudinal 

percentile charts could definitely help here”, reflecting an interest in monitoring 

progression rather than viewing data at a single time point.  

Clear, comparative visuals were viewed as especially valuable for these decisions. One 

participant explained that the cluster bar chart “made comparisons much easier to 

understand”, while another felt that simpler visuals such as bar charts were “better for 

coaches” than more complex radar charts. Practical filters and contextual detail were 

also seen as important for applied use, with one stakeholder suggesting that 

“dashboards would be more useful with filters, for example by player position or 

development stage”. Collectively, these comments indicate that when data was 

presented in a clear, interpretable format, stakeholders felt more confident using it to 

guide evidence-informed decisions. Further interpretation of this theme is explored in 

the Discussion.
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Discussion  

Overview of Key Findings 

The present study explored stakeholder comprehension, perceptions and training 

prescription recommendations when using maturity corrected reporting of performance 

data. This section outlines the central findings before examining their implications in 

depth. Overall, the results demonstrate that stakeholders recognised maturity 

adjustment as enhancing the clarity and fairness of performance information, while also 

identifying areas for improvement in visualisation design and functionality. 

Quantitative ratings of the three dashboards (A-C) provide further insight into these 

perceptions. Dashboard A consistently received lower evaluations across most criteria, 

particularly for visual appeal (M = 2.43 ± 0.79), ease of understanding (M = 2.86 ± 1.21) 

and value for role (M = 2.00 ± 0.82). In contrast, Dashboard B was rated significantly 

higher for quality of content (M = 4.00 ± 0.82) and ease of understanding (M = 3.29 ± 

1.11), while Dashboard C attracted the strongest overall scores, especially for value for 

role (M = 3.86 ± 0.38) and visual appeal (M = 3.71 ± 0.76). Pairwise comparisons 

showed that several differences were statistically significant. For instance, Dashboard 

C was rated as providing greater value than A (p < .001, d = –3.143), while B 

outperformed A on quality of content (p = .132, d = –1.158). Taken together, these 

results suggest that while all dashboards conveyed maturity correction to some degree, 

their design features shaped stakeholder comprehension and perceived utility in distinct 

ways. 

A key outcome of the study was the perceived value of correcting for biological maturity 

when interpreting physical performance. This aligns with long standing evidence that 

variation in maturity status introduces considerable disparities in growth, strength, 

speed, and functional capacity among youth players of the same chronological age 

(Malina et al., 2004). Coaches and support staff acknowledged that such differences 

often distort comparisons, reinforcing concerns raised in the literature around the 

relative age effect and maturation biases in selection and development pathways 

(Towlson et al., 2017). Stakeholders reported that maturity correction offered a fairer 

baseline from which to evaluate players, supporting more equitable training prescription. 

This finding echoes Malina et al. (2015), who highlight the importance of accounting for 

biological age in the interpretation of youth athletes’ performance and progression. 
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Another important insight concerns how performance data are presented. Stakeholders 

demonstrated varying levels of statistical literacy, with some readily interpreting 

standardised scores while others expressed uncertainty. This observation supports 

previous critiques that maturity estimation methods, such as the maturity offset, are 

complex and prone to misinterpretation if not translated into accessible formats (Malina 

and Kozieł, 2014). The use of dashboards provided a novel mechanism for 

communicating maturity adjusted data, but differences in comprehension emphasise the 

need for thoughtful visual design. As Cleveland and McGill (1985) demonstrated, the 

form of graphical representation directly influences accuracy of interpretation. 

Stakeholders in the current study gravitated towards simpler formats, such as bar and 

doughnut charts, while identifying more complex visuals as potentially confusing. 

The findings also highlight the practical challenges of translating performance analytics 

into applied settings. Variability in comprehension across roles, reflects wider tensions 

noted in sport science regarding the research practice gap. Similar issues have been 

observed in the feedback of GPS data, where staff groups often interpret the same 

information differently, leading to divergent training decisions (Nosek et al., 2021). In 

this study, perceptions of maturity correction differed according to professional 

background, with scientifically trained staff demonstrating greater confidence in 

statistical interpretation, and coaching staff emphasising the importance of clarity and 

actionable insights. This resonates with Callinan et al. (2023), who reported comparable 

differences in rugby coaches’ and analysts’ approaches to performance analytics. 

A consistent theme across stakeholder groups was the identification of additional 

features that could increase the utility of maturity corrected dashboards. These included 

longitudinal tracking of player progression, comparative options to benchmark within 

and across squads and filtering functions to tailor outputs to specific contexts. Such 

requests suggest that while stakeholders valued the adjustment itself, the perceived 

usefulness of the system is closely tied to its ability to support ongoing decision making. 

The desire for longitudinal information also reflects the developmental focus of academy 

sport, where changes over time are often more informative than single timepoints (Ford 

et al., 2011; Williams et al., 2023). These perspectives highlight the tension between 

providing simple, comprehensible outputs and delivering richer, more detailed 

information required for planning. 
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Taken together, these findings reinforce the dual importance of maturity adjustment and 

effective data communication in supporting equitable talent development. Stakeholders 

valued the correction of performance data for biological age, consistent with evidence 

that such practices mitigate the influence of growth and maturation on player evaluation 

(Malina et al., 2015). However, the degree to which dashboards successfully conveyed 

this information depended on their design, echoing broader work on data visualisation 

and comprehension (Bach et al., 2024). These results underline the need to balance 

statistical rigour with accessibility, ensuring that performance information is interpretable 

by a multidisciplinary audience. 

This overview establishes two central themes for the following discussion: first, the role 

of maturity correction in enhancing clarity and fairness in the interpretation of 

performance data; and second, the influence of dashboard design on stakeholder 

comprehension and the practical application of information. These themes provide a 

framework through which to evaluate the broader implications of the study for talent 

development environments, data communication and applied sport science practice. 

 

Enhancing Clarity of Data 

A central theme that emerged from stakeholder interviews was the extent to which 

maturity adjustment improved the clarity of performance data. Clarity in this context 

refers to both the interpretability of the information presented and the perceived fairness 

of the comparisons being made between athletes at different stages of growth and 

maturation. Stakeholders consistently described the adjusted reports as easier to make 

sense of and more reflective of underlying ability than unadjusted metrics. This finding 

aligns with long standing concerns in youth sport regarding the distortive effect of 

biological variation on the assessment of talent (Malina et al., 2004; Malina et al., 2015). 

The significance of clarity here cannot be overstated. In youth football academies, 

athletes of the same chronological age can vary by several years in biological maturity, 

which in turn influences body size, strength, speed and endurance capacities (Malina & 

Kozieł, 2014). Without adjustment, raw performance data risk overstating the ability of 

early maturing players and understating that of later maturing peers. Stakeholders in 

this study identified the maturity corrected dashboards as offering a more equitable 

representation of athletes’ capabilities, suggesting that clarity was enhanced not only in 

terms of data legibility but also in terms of fairness. This reflects Towlson et al.’s (2017) 
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argument that accounting for relative age and maturation biases is necessary if 

evaluation is to be equitable across cohorts. 

This enhanced clarity was not simply a technical matter of numbers being corrected but 

carried practical implications for how stakeholders understood developmental 

trajectories. Coaches and support staff reported that the adjusted outputs helped to 

contextualise performance results, reducing the likelihood that players would be unfairly 

categorised as underperforming simply due to late maturation. This represents a move 

toward the “inclusive data reporting” advocated by Williams, Ford, and Drust (2023), in 

which systems of evaluation take greater account of the diversity of developmental 

pathways rather than privileging early physical advantage. 

However, while stakeholders saw maturity adjustment as strengthening interpretive 

clarity of the data, stakeholders were clear that clarity could be further enhanced through 

additional features not yet implemented in the dashboards. Longitudinal tracking, for 

example, was frequently cited as a desirable function. Stakeholders expressed that 

clarity is not limited to a snapshot of performance at a single time point but is also 

dependent on being able to follow developmental trajectories over time. This resonates 

with the logic of the Long-Term Athlete Development (LTAD) model (Ford et al., 2011), 

which frames progression as a multi-year process requiring systematic monitoring of 

growth and adaptation. Without longitudinal perspective, clarity remains partial, as 

stakeholders are unable to see whether adjustments and training prescriptions are 

influencing development in the intended direction. 

Stakeholders also highlighted that comparative functions could enhance interpretability 

further. The ability to filter, contrast, or benchmark data within positional groups, across 

age bands, or relative to maturity status was viewed as essential for making sense of 

the adjusted outputs in applied decision making contexts. These requests are consistent 

with principles of effective data visualisation, where clarity depends on reducing 

cognitive load and providing options for meaningful comparison (Cleveland & McGill, 

1985). While the current dashboards reduced one major source of noise (biological 

variability), participants stressed that decision clarity could be reinforced by tools that 

facilitate relational understanding. Notably, seeing not only what a player has achieved 

but also in comparison to whom and in what context. 

These findings collectively suggest that clarity in performance reporting is multifaceted. 

Maturity adjustment was perceived as an essential first step in counteracting the 
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distortions caused by developmental variation, aligning the reporting system more 

closely with fairness and inclusivity. Yet clarity is not absolute; stakeholders sought 

additional functionality to contextualise adjusted scores over time and against relevant 

reference groups. In other words, maturity correction improved the accuracy of the 

representation, but stakeholders conceptualised clarity as also requiring tools that 

situate data within broader developmental narratives. 

 

Supporting Decision Making in Applied Contexts 

Decision making in sport is increasingly shaped by the integration of performance data, 

yet the capacity of practitioners to use such information effectively depends on more 

than access to metrics. A central challenge lies in translating complex datasets into 

actionable insights that align with the practical realities of coaching and performance 

environments (Bartlett and Drust, 2021). While data collection and analysis are well 

established in elite football, the question remains whether dashboards and reporting 

systems truly support applied decision making, or whether they risk creating a gap 

between the generation of knowledge and its application. 

One of the key issues is the research practice gap. In sport, as in education and other 

applied fields, the production of complex analyses often outpaces practitioners’ ability 

to integrate them into decision making processes (Rycroft-Smith, 2022). Coaches, for 

instance, may lack the time, resources, or technical expertise to interpret statistical 

outputs in ways that inform immediate practice. Lasarov et al. (2026) note that even 

emerging tools such as generative AI, which promise to streamline data translation, 

must still be embedded within systems that acknowledge practitioner needs. This 

underscores that decision support tools are not neutral: they must be designed with a 

clear understanding of user contexts, otherwise they risk amplifying complexity rather 

than reducing it. 

Visualisation plays an important role in bridging this gap. Decision making models in 

data visualisation research demonstrate that the structure of graphs, dashboards, and 

reports can shape user interpretation and subsequent action (Bancilhon, Padilla and 

Ottley, 2023). For coaches and sport scientists, this means that visualisations are not 

only descriptive but also prescriptive in guiding the focus of attention and highlighting 

trade-offs. In many objective contexts, such as balancing player workload, tactical 
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priorities, and long-term development, visual tools can make competing demands 

explicit, enabling practitioners to weigh alternatives systematically (Hakanen et al., 

2023). However, achieving this requires careful design, as poorly constructed 

dashboards risk overwhelming users or obscuring the variables most relevant to applied 

decisions. 

Co-operative approaches to design provide one pathway to improving effectiveness. 

Goudsmit et al. (2022) emphasise that dashboards developed in collaboration with 

coaches are more likely to be adopted in practice, as they reflect the lived realities of 

training environments. By involving end users in the design process, data systems can 

avoid the pitfall of being technically robust yet practically irrelevant. Boeker and Midoglu 

(2023) similarly demonstrate how interactive dashboards in football contexts can allow 

practitioners to explore athlete data in ways tailored to their immediate questions, rather 

than relying on static reports that may not capture situational nuances. 

Knowledge brokering offers another mechanism for supporting decision making. Bartlett 

and Drust (2021) argue that sport scientists can act as intermediaries, translating 

complex research and performance data into formats that resonate with practitioners. 

This aligns with findings from broader fields such as education, where knowledge 

brokers help navigate the tension between evidence generation and practice (Rycroft-

Smith, 2022). Effective brokering requires not only technical expertise but also 

communication skills and trust within applied settings. Without these, the potential of 

data informed decision making is constrained, regardless of the sophistication of the 

underlying analytics. 

The use of provenance within visualisation further supports decision making by enabling 

transparency in how metrics and outputs are derived. Chakhchoukh, Boukhelifa and 

Bezerianos (2023) show that in visualisation provenance allows users to trace the 

origins of data and explore how different analytical choices shape outcomes. In sport, 

this transparency may foster greater confidence among coaches and athletes, who are 

more likely to act upon information when its derivation is clear. Moreover, provenance 

tools can assist in trade off analysis, ensuring that decisions are grounded not only in 

data outputs but also in an understanding of their limitations and assumptions. 

Ultimately, supporting decision making in applied contexts requires recognising that 

data does not exist in isolation from practice. Dashboards and reporting systems must 

be evaluated not only on technical accuracy but also on their capacity to integrate with 
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workflows, align with user priorities and facilitate trust in the decision making process. 

This points towards a model of performance analytics that is iterative, collaborative, and 

user centred, where knowledge translation is embedded as a continuous process rather 

than a final step. By addressing these dimensions, systems for performance data can 

evolve from being storage for information to becoming active tools in shaping decisions 

on the pitch and in training environments. 

 

Integration with Existing Literature 

The findings of this study align with, and extend upon, several strands of existing 

literature across talent development, data visualisation, decision making and applied 

sport analytics. In particular, the results support the need for reporting systems that 

balance clarity with functionality, bridging the gap between technical complexity and 

practitioner usability. By situating the present work within these domains, we can better 

understand both its theoretical grounding and practical contribution. 

Linking to Talent Development and Bio-Banding Research 

One of the key themes in talent development literature is the challenge of accounting 

for biological variation among youth athletes. Traditional evaluation systems have often 

overlooked the influence of maturation on performance data, contributing to biases in 

talent development (Cumming et al., 2006). More recently, bio-banding has been 

proposed as a structured response, grouping players by biological rather than 

chronological age (Towlson & Cumming, 2022). The present study does not directly 

employ bio-banding, but it shares the same intent of mitigating maturity related bias in 

assessment. 

By embedding maturity corrected reporting into dashboards, the system developed here 

complements bio-banding by providing coaches with an accessible representation of 

where athletes stand relative to their maturity status. This is consistent with Towlson 

and Cumming’s (2022) call for future interventions that make biological differences 

visible and actionable. The contribution lies not in replacing existing methods, but in 

providing an additional interpretive layer that can be seamlessly integrated into ongoing 

practice, enhancing fairness in player evaluation. 
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Theoretical Grounding in Cognitive Load and Visualisation 

The emphasis on clarity in this project resonates strongly with broader theories of 

cognitive processing and information design. Cognitive load theory (Sweller, 1988) 

highlights the importance of minimising unnecessary complexity in learning and decision 

environments. When dashboards are cluttered or overly technical, they increase 

extraneous load, reducing comprehension and limiting their practical value. 

Similarly, Tufte’s (1990) principles of graphical excellence stress that data should be 

presented with minimal distortion and maximum clarity, enabling users to draw accurate 

insights at a glance. The positive feedback from stakeholders in this study suggests that 

the maturity corrected dashboards succeeded in applying such principles. This 

strengthens the argument that visualisation is not merely an aesthetic concern, but a 

central determinant of whether performance information can effectively inform coaching 

practice. 

User Centred Design and Human Factors 

The findings also align with established research on user centred system design. Few 

(2013) argues that dashboards must be designed around the needs of their end users, 

providing actionable information in intuitive formats rather than overwhelming detail. 

This perspective is reinforced by human factors research in health informatics, where 

usability engineering methods have been applied to ensure that complex data systems 

enhance rather than hinder decision making (Kushniruk & Borycki, 2025). 

In the present context, the system was not evaluated on aesthetic appeal alone, but on 

its ability to support comprehension and decision making among coaches and support 

staff. The similarity with these broader literatures highlights that sports dashboards are 

best understood not simply as technological tools, but as human data interfaces. Their 

success depends on principles of usability and ergonomics as much as statistical rigour. 

Insights from Decision Making in Football 

Coaching decision making is a cognitive process that requires rapid integration of 

multiple streams of information (Roca et al., 2022). Previous work has shown that 

coaches often rely on intuition-based judgements, which can introduce bias and 

inconsistency. By contrast, the maturity corrected dashboards developed here were 
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perceived as supporting more systematic evaluation, reducing reliance on subjective 

impressions. 

This aligns with Roca et al.’s (2022) observations that effective decision making requires 

external supports that organise and structure information in ways that reduce cognitive 

burden. Importantly, the study also highlights that coaches valued dashboards as tools 

for communication, supporting dialogue between staff and players. This finding extends 

existing work by showing that dashboards can serve as both decision aids and relational 

tools in high performance environments. 

Big Data, Football Analytics and Tactical Performance 

Another strand of integration comes from the broader literature on big data and analytics 

in sport. Watanabe et al. (2021) highlight how data driven systems are reshaping sport 

management, offering unprecedented opportunities for evidence based decision making 

but also raising challenges of accessibility and interpretation. Similarly, Goes et al. 

(2021), in their systematic review of tactical performance analysis, emphasise the 

growing reliance on positional and performance data to inform practice, but caution that 

such information must be translated into forms that are usable in real time. 

The present findings speak directly to this tension. While dashboards can integrate large 

and complex data streams, their value depends on reducing informational noise and 

presenting insights that coaches can readily apply. This is also consistent with Thakkar 

and Shah’s (2021) argument that data science applications in football require effective 

interpretive layers to bridge the gap between raw metrics and tactical or developmental 

insights. In this sense, the current system represents a practical step towards 

operationalising big data in a way that prioritises clarity and user trust. 

Functional Integration Across Domains 

Taken together, the findings position the maturity corrected dashboard as a contribution 

that bridges multiple domains: sport science, visualisation theory, decision making, and 

big data analytics. Each of these literatures has acknowledged gaps; be it the 

underrepresentation of biological variation, the need to manage cognitive load, or the 

challenge of translating data into practice. The present study shows how these threads 

can be woven together into a functional reporting system. 
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The integration also underlines the importance of adaptability. Just as Towlson and 

Cumming (2022) argue that bio banding must evolve in response to practical feedback, 

so too must dashboards be refined iteratively, with end user engagement at their core. 

The system trialled here does not claim to solve all issues of talent identification or 

performance reporting, but it provides a scaffold that aligns with, and extends, existing 

research across disciplines. 

 

Practical Implications 

The findings of this study have a range of practical implications for academy 

environments, particularly in relation to the design and application of maturity corrected 

dashboards. These implications span training load management, talent identification 

and development, evidence based practice and the integration of new technologies such 

as machine learning into decision making processes. By reflecting on stakeholder 

responses and situating them alongside applied sport science literature, several 

actionable directions emerge. 

Training Prescription and Load Management 

A consistent theme was that maturity corrected reporting could support coaches and 

sport scientists in tailoring training loads more equitably. The consideration of biological 

maturation is crucial when prescribing volume and intensity, as players of the same 

chronological age may differ substantially in their physical readiness. Gabbett et al. 

(2021) emphasise that both healthy and injured athletes require careful progression of 

training loads, balancing development with injury risk reduction. By presenting maturity 

adjusted metrics, dashboards may help practitioners identify players who might be more 

vulnerable to overuse injuries or under stimulation, enabling the calibration of training to 

optimise development while minimising risk. This aligns with existing load management 

frameworks, where clarity and precision in athlete monitoring directly support long term 

performance and health. 

Talent Identification and Development 

From a talent identification perspective, the findings suggest that stakeholders value 

systems which enhance fairness and reduce maturity bias. Kelly (2023) highlights that 

effective talent identification and development frameworks must account not only for 
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technical and tactical ability, but also for biological and developmental factors. 

Incorporating maturity adjustment into performance dashboards responds directly to this 

challenge, offering staff a more equitable basis for evaluating potential. Importantly, this 

reduces the over selection of early maturing players, a trend well documented in 

academy sport, and creates opportunities for later developers to be recognised on their 

own trajectory. Beyond immediate selection decisions, such tools can embed long term 

athlete development principles into everyday practice, ensuring that growth and 

maturation are not overlooked in pursuit of short term performance outcomes. 

Conditioning and Performance Support 

Beyond fairness, the integration of corrected data can strengthen conditioning and 

performance planning. Kreider (2020) stresses that high level performers require an 

integrated approach combining strength, conditioning and nutritional strategies, 

underpinned by objective data. Dashboards that account for maturity offer a practical 

means of aligning these programmes with athletes’ developmental status. For instance, 

practitioners can better judge when players are physically ready for increased resistance 

training or high intensity conditioning, thereby optimising both safety and effectiveness. 

This has implications not only for physical development, but also for psychological 

wellbeing, as players who receive age and maturity appropriate programming may 

experience higher engagement and reduced frustration. 

In a real-world scenario, consider an under 15 player undergoing strength training. A 

dashboard could indicate that although chronologically similar to peers, this player 

remains in an earlier stage of maturation. Coaches might then delay the introduction of 

heavier loads, instead focusing on mobility, movement quality, and progressive 

conditioning. Conversely, a more advanced peer could progress sooner to structured 

resistance work. These adjustments, supported by maturity data, allow practitioners to 

deliver the right stimulus at the right time. 

Adoption of Emerging Technologies 

Another implication relates to the integration of emerging technologies, such as machine 

learning, in conjunction with maturity correction. Nassis et al. (2023) review applications 

of machine learning in soccer, particularly for injury risk prediction. When combined with 

maturity adjusted data, predictive models may become more robust, accounting for 
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biological variation that influences susceptibility to injury. While stakeholders in this 

study emphasised the need for clarity and usability in dashboards, these systems may 

also provide a foundation for the gradual introduction of advanced predictive tools. The 

key challenge lies in balancing innovation with accessibility. Practitioners must be able 

to interpret the outputs without specialist data science expertise, otherwise the practical 

value will be undermined. 

Embedding Evidence Based Practice 

The degree to which dashboards influence practice will depend on their alignment with 

evidence based approaches and the willingness of practitioners to adopt them. Schwarz 

et al. (2021) found that while coaches and athletes value evidence based practice, 

barriers remain in terms of trust, relevance and time constraints. The findings of this 

study reinforce the importance of designing maturity corrected systems that are not only 

scientifically valid but also intuitive and actionable. Practical implementation strategies, 

such as co-design with end users, training for staff and iterative feedback loops, may 

strengthen adoption and mitigate the risk of dashboards being seen as disconnected 

from the realities of academy environments. 

A case example can be seen in communication with parents. In many academies, 

parents challenge selection or training decisions, questioning whether their child is being 

given fair opportunity. A dashboard that presents clear, maturity adjusted visuals could 

support coaches in explaining decisions transparently. For instance, showing that a 

player’s reduced running metrics are relative to biological status, not effort. This links 

research evidence and everyday practice, improving trust in the academy system. 

Addressing Fairness and Inclusion 

A final implication relates to fairness and inclusion in youth sport. Stakeholders 

highlighted the potential of maturity corrected reporting to enhance perceived fairness 

in selection and training allocation. Grondin (2024) illustrates that timing of birth and 

maturity status can shape long term opportunities in sport, reinforcing structural 

inequalities. By mitigating these biases, dashboards may contribute not only to more 

balanced development pathways but also to broader ethical goals of inclusivity. The 

ability to demonstrate to parents, players and staff that evaluations are adjusted for 
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maturity could also build trust in academy processes, reducing scepticism around 

selection and retention decisions. 
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Limitations 

Although this study provides novel insights into the application of a maturity corrected 

reporting system within elite football academies, readers should consider serval 

limitations when interpreting findings. Acknowledging these constraints aligns with 

current calls for transparency and reflexivity in sport science research, which emphasise 

that identifying boundaries of inference enhances credibility rather than diminishes it 

(Caldwell et al., 2020; Hansford et al., 2021). 

A primary limitation is the restricted scope of the sample. The study took place in three 

professional football academies in England and focused solely on male players aged 

12–16. While these age groups are particularly relevant for examining maturation effects 

on performance, the findings may not generalise to female players, other age groups or 

less resourced environments (Gould, 2019; Williams, 2018). Similarly, the small number 

of stakeholder participants (n=7) provides rich, detailed perspectives but limits the 

breadth of experiences captured. Nonetheless, the participants selected were directly 

relevant to the research questions, including coaches, sport scientists, talent ID 

executives and performance insight staff. This careful selection ensured that the data 

were highly applicable to the context of elite youth football, supporting the validity of the 

study despite the limited sample size (Gould, 2019). 

The mixed methods, sequential design enhanced the depth and contextual relevance of 

the findings but introduces some methodological constraints. Each phase was informed 

by the preceding one, meaning insights from the pilot study shaped subsequent surveys 

and focus groups. While this iterative approach reflects the pragmatic development of 

applied systems, it also highlights that early-stage feedback could influence later 

responses (Gobo, 2023; Mulatu & Negash, 2024). 

Surveys and focus groups provide complementary strengths, yet each carries potential 

biases. Small focus groups are susceptible to social desirability effects, particularly in 

elite settings where participants may align responses with perceived expectations 

(Sevi̇lmi̇ş & Yildiz, 2022; Abeza et al., 2022). Similarly, survey responses reflect 

subjective perceptions, and the small sample precluded inferential statistical testing. 

However, combining qualitative and quantitative data allowed for triangulation, 

increasing the robustness of the findings by providing multiple lenses on stakeholder 

experiences (Almalki, 2016; Bazeley, 2016). 
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The maturity corrected reporting system itself carries inherent limitations. It relies on 

biological maturity estimation models, such as the maturity offset, which are known to 

include assumptions and estimation errors (Malina & Kozieł, 2014). The study design 

accounted for these limitations, and the researcher interpreted the results within these 

recognised model boundaries, preserving the validity of the findings (Charbonnet et al., 

2022). 

The researcher developed the dashboards as a prototype and refined them iteratively 

based on stakeholder feedback. While design choices may have influenced perceptions 

of usability and clarity, the process ensured that system development was stakeholder-

led, enhancing practical relevance and applied validity (Clegg et al., 2020; Clegg et al., 

2023). Furthermore, some outputs, such as corrected sprint times appearing slower than 

raw measures, may seem counterintuitive (Doty et al., 2019). The researcher addressed 

this by contextualising the findings and highlighting the importance of interpreting 

corrected metrics within a maturity adjusted framework, ensuring that these outputs 

were informative rather than misleading (Charbonnet et al., 2022; Baker et al., 2024). 

Qualitative data were analysed using reflexive thematic analysis, which is interpretive 

and relies on the judgement of the researcher (Braun & Clarke, 2021). While this 

introduces subjectivity, reflexive practice and systematic coding procedures were 

applied to enhance transparency and ensure credible interpretation of stakeholder 

perspectives. Quantitative analyses were primarily descriptive due to sample size 

constraints, but this approach provided reliable insights into trends in usability and 

stakeholder perceptions within the studied context (Almalki, 2016). 

The research was conducted in collaboration with ai.io, a technology company 

specialising in AI driven performance data. While partnerships of this type offer access 

to novel tools and high ecological validity, they may also introduce perceived bias. The 

researcher mitigated this through careful anonymisation of data, independent analysis, 

and transparent reporting procedures (Zaharia & Kaburakis, 2016). 

Finally, the study was situated in high performance football academies with existing data 

infrastructures. While this strengthens the ecological validity for elite contexts, the 

findings may not fully translate to environments with fewer resources or less established 

performance data practices (Crawley, 2021; Martindale et al., 2013). Nonetheless, the 

study provides valuable, contextually grounded insights into stakeholder comprehension 
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and practical application of maturity corrected reporting systems, maintaining both 

relevance and credibility within elite youth football. 
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Future Research  

Future research should aim to expand the understanding of stakeholder perceptions of 

maturity corrected performance reporting systems across professional football 

academies. While the current study focused on three English Premier League 

academies and male players from U13 to U16 during pre-season and in-season phases 

of the 2024/25 season, extending this work to a broader range of clubs, leagues, or age 

groups could help determine whether perceptions differ across organisational contexts 

or developmental stages. This would also enable researchers to compare between 

different academy philosophies, player management approaches, and technological 

infrastructures, providing a more comprehensive picture of how reporting systems are 

received and applied. 

In addition, future studies could investigate the adoption of reporting systems over time, 

examining how stakeholders’ comprehension, trust, and usage evolve across a season 

or multiple seasons. Exploring how coaches and performance staff integrate corrected 

metrics into training planning, match analysis and talent development decisions would 

further support the refinement of reporting practices and improve actionable outcomes 

for player development. 

Methodologically, mixed methods approaches should continue to be employed, 

combining quantitative measures of comprehension or engagement with qualitative 

insights from interviews or focus groups. Building on the current study, future research 

could also examine how the dashboards and scoring approaches (TSA, Z scores, and 

T scores with the novel maturity correction) are interpreted and applied in different 

contexts. Researchers could test these systems across additional leagues or age 

groups may reveal whether particular scoring methods or visualisations are more 

effective in specific settings. Further work could explore new visualisation strategies or 

interactive features beyond those already tested, while also considering whether 

different stakeholder groups interpret and act on the data differently. Importantly, future 

research should also capture parents’ perceptions, as they are key stakeholders in the 

academy environment but may require information to be presented differently to support 

their understanding and engagement. Together, these approaches would help refine 

reporting systems to enhance clarity, reduce misinterpretation and increase practical 

adoption across professional academy environments. 
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Finally, future research should examine potential barriers and facilitators to system 

adoption, including technological constraints, organisational culture, and individual 

stakeholder attitudes. Understanding these factors would support the development of 

guidelines for implementing maturity corrected reporting systems in ways that maximise 

acceptance, usability, and ultimately, positive outcomes for player development.  
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Appendix  

Appendix 1. ai.io Data Consent Form 

PARTIES 

CLUB PARTNER a company registered in England and Wales with registration number 

XXXXXXX, and whose registered address is XXXXXXXXXXXXX (the “Club”); and 

PROJECT 23RD CENTURY LIMITED a company registered in England and Wales with 

registration number 10911841, and whose registered address is 60 Wensleydale Road, Hampton, 

Middlesex, United Kingdom, TW12 2LX (the “Partner”), 

each a “Party” and together the “Parties”. 

IT IS AGREED THAT: 

DEFINITIONS AND INTERPRETATION 

“ai.io Data” means data as described in clause 7.a. and examples given in clause 11. 

“Applicable Laws” means all applicable laws, statutes, regulations (including, in respect of the 

Partner, all national, regional, local or municipal laws, regulations or by-laws of any kind whatsoever 

and all requirements, regulations or industry practices relating to the provision of the ai.io product suite), 

government policies, enactments or instruments which may from time to time be in force; 

“Best Industry Practice” means the exercise of that degree of skill, care, prudence, efficiency, 

foresight and timeliness as would be expected from a leading company within the relevant industry or 

business sector; 

“Business Day” means a day which is not a Saturday or a Sunday or a bank or public holiday in England; 

“Club Data” means data as described in clause 7.b and 7.c, and examples given in clause 11. 

“Club Team Personnel” means any Club Team player, manager or head coach, assistant 

manager, coach, assistant coach, fitness coach, doctor, physiotherapist and/or kit manager; 

“Club Teams” means all representative teams of the Club from time to time.; 

“Confidential Information” means all information of a confidential nature in any form 

whatsoever disclosed (whether directly or indirectly) by or on behalf of a Party to the other Party or an Affiliate 

of such Party pursuant to or in connection with this Agreement, including: (a) the contents of and negotiations 

in relation to this Agreement; (b) the identity and business, financial and/or technical affairs of that Party’s 

business contacts, including customers, agents, distributors and licensees; (c) any information that a 

Party obtains or receives as a result of discussions leading up to the signature of this Agreement or 

subsequent performance of this Agreement; (d) any information obtained or observed as result of any site 

visit; and (e) all financial information of that Party; 
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“Data Protection Legislation” means the UK GDPR, the Data Protection Act 2018, the EU 

GDPR and any implementing laws, regulations and secondary legislations, and any applicable 

successor legislation to the UK GDPR or the Data Protection Act 2018 or the EU GDPR; 

“Effective Date” means the date of signature by both Parties; 

“Force Majeure Event” means any cause which arises from or is attributable to acts, events, 

omissions, incidents or accidents beyond the reasonable control of that Party, including any sanctions, 

extension of sanctions or other governmental action, except that: (a) a default or misconduct by any third 

party employed or engaged as an agent or independent contractor by the Party claiming a Force 

Majeure Event shall not constitute a Force Majeure Event unless caused by events or circumstances 

which are themselves beyond the reasonable control of that third party; (b) mere shortage of materials, 

equipment or supplies shall not constitute a Force Majeure Event unless caused by events or 

circumstances which are themselves beyond the reasonable control of that Party; and (c) strikes, lock-

outs or other industrial disputes involving only the workforce of that Party or any of its sub-contractors or 

suppliers, if they are beyond the affected Party’s control and the affected Party has taken reasonable steps 

to avoid them shall constitute a Force Majeure Event; 

“Intellectual Property Rights” means any and all copyrights, designs, trademarks, trade names, 

insignia, service marks, patents and all other legal and beneficial intellectual and industrial property rights 

(whether registered or not), no matter what such rights may be known as in any particular country; 

“Partner Websites” means the Partner’s primary English language official website for ai.io and any other 

official website of the Partner using a Partner Mark and relevant to the Brand Sector, including any in a 

language other than English; 

“Performance Lab” means the aiLabs performance labs (Mobile Lab, Fixed Lab and Control Centre) 

which uses next generation analysis equipment to collect, analyse and benchmark a Player’s 

performance levels, including physical, technical and cognitive attributes; 

“Prohibited Material” means any material that does not comply with Applicable Laws, is 

offensive or indecent, depicts violence or is otherwise threatening or abusive, is for any organisation 

whose principal purpose is political or to promote a political cause, whose business includes the 

sale of tobacco related products or pornographic material or which in the opinion of a reasonable 

person encourages, in whatever manner, behaviour which promotes disparaging views or behaviour 

relating to an individual or group’s colour, race, nationality, ethnic or national origins, sex, sexual 

orientation, marital status, religion, age or disability; 

“Regulations” has the meaning given at Clause 2; 
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“Season” means a period of twelve months starting on XX XXX in each year during the Term, save 

that the first Season shall start on the Effective Date and end on XX XXX; 

“Shared Data” means data as described in clause 7.a and examples given in clause 11. 

“Support Services” means maintenance of the ai.io Products, bug fixes, patches, help desk support 

by email and telephone, including to identify, respond to and resolve Faults; 

“Term” has the meaning given at Clause 5; 

“VAT” means value added tax or other applicable sales or turnover taxes or duties in effect from time  to 

time during the Term. 

In this Agreement (save where the context requires otherwise): 

references to the singular number includes the plural, and vice versa; 

references to persons includes bodies corporate, unincorporated associations, partnerships and 

individuals; 

any reference to a Clause is to a clause of this Agreement. In the event (and then only to the extent) of any 

conflict between any of the Clauses, the relevant Clauses shall prevail; 

the headings contained in this Agreement are for the purposes of convenience only and do not form 

part of and shall not affect the construction of this Agreement; 

references to any statutory provisions shall be deemed to include any amendment, replacement or re-

enactment from time to time in force; and 

any phrase introduced by the term “including”, “include”, “in particular”, “for example” or any similar 

expression shall be construed as illustrative and shall not limit the sense of the words to which those terms 

apply. 

The performance of this Agreement by the Club shall be subject to: 

all Applicable Laws; 

the byelaws, rules, regulations, directions, decisions, codes of practice and guidelines, from time to 

time of: 

the Local Authority 

FIFA, UEFA, the MLS, the FA, the Premier League and any other football governing bodies to 

which the Club, the Club Teams or any Club Team matches are subject (together the “Football 

Regulations”), 

(the Ground Regulations and Football Regulations being referred to collectively hereafter as the 

“Regulations”). 

In the event of any conflict or inconsistency between the provisions of this Agreement and Applicable Laws 

or the Regulations, the relevant Applicable Laws or Regulations shall prevail, and any failure by the Club 
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to perform its obligations or grant any of the Marketing Rights as a result or consequence of ensuring 

compliance with Applicable Laws or the Regulations shall not constitute a breach of this Agreement by the 

Club. 

The Partner further acknowledges and agrees that the Marketing Rights do not apply to any Excluded 

Event unless expressly set out in this Agreement, and accordingly that the Club is not obliged to deliver 

any or all Marketing Rights at or in respect of any Excluded Event. 

COMMENCEMENT AND DURATION 

This Agreement shall commence on the Effective Date and, unless terminated earlier in accordance 

with its terms, shall continue in full force and effect until the date 5 years after the Effective Date (the 

“Term”). 
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Appendix 2. Dashboard A 
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Appendix 3. Dashboard B 
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Appendix 4. Dashboard C
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Appendix 5. Participant Survey Questions (Qualtrics) 

1. What is your role? Multi choice  

- Coach 

- Medical Staff 

- S&C 

- Sports Scientist 

- Other 

 

2. How long have you been in this role? Text Answer  

 

3. To what extent is your work impacted by biological maturation of players? 

Multiple choice  

 

- Not at all 

- Slightly  

- Moderately 

- Very 

- Extremely 

 

4. Which of the following methods do you currently use to assess or account for 

maturation in players? – Multiple choice  

- Mirwald (maturity offset) method 

- Skeletal age (e.g. X-ray, MRI) 

- Parental height prediction 

- Maturity bands or bio-banding 

- External software/tools (e.g. growth prediction apps) 

- I do not currently use any method 

- Other (please specify) 

 

5. Based on your overall impression, please rank the three dashboards from most 

to least effective for your needs. Ranking  

1-3 
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6. How visually appealing do you find each dashboard? Linkert scale for each 

dashboard  

Not at all - Extremely 

 

7. How would you rate the quantity of content in each dashboard? Linkert scale 

for each dashboard 

Much too little - Far too much 

 

8. How would you rate the quality of content in each dashboard? Linkert scale for 

each dashboard 

Very poor - Very good 

 

9. How would you rate the ease of understanding of each dashboard? Linkert scale 

for each dashboard 

Very difficult to understand - Very easy to understand 

 

10. How valuable is each dashboard within your role? Linkert scale for each 

dashboard 

Not valuable at all - Extremely Valuable 

 

11. Which elements of dashboard A lacked value or required improvement? Text 

answer  

 

12. Which elements of dashboard B lacked value or required improvement? Text 

answer  

 

13. Which elements of dashboard C lacked value or required improvement? Text 

answer  

 

14. What did you like most across all three dashboards? Text answer  

 

15. Suggested future improvements or features to add. Text answer  
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16. Any other comments or reflections? Text answer 

 

Appendix 6. Interview Guide 

Introduction 

Welcome everyone and explain the purpose: Exploring how three different dashboard 

designs communicate maturity corrected data and which aspects work best for people 

in your role. 

Emphasise that there are no right or wrong answers. 

Reassure participants about confidentiality and their right not to answer any questions. 

 

Discussion Topics 

1. First Impressions 

- What were your initial thoughts when viewing each of the three dashboards? 

- Did any of them stand out immediately as easier to understand or more useful? 

2. Usability and Navigation 

- How did you find navigating through each dashboard? 

- Were any of them more intuitive or more difficult to use? 

- Were there any points where you felt unsure about what the data was showing? 

3. Clarity and Presentation of Information 

- Which dashboard made the data clearest or easiest to interpret? 

- Were there any visual elements (e.g., colour, layout, graphs) that helped or 

hindered understanding? 

- How useful were the written summaries or explanations, if included? 

4. Practical Use and Decision-Making 

- Which dashboard would you be most likely to use in real life situations? 

- Did any dashboard change or influence how you thought about an athlete’s 

progress or potential? 

- Are there specific features from any dashboard that you would find especially 

useful? 

5. Preferences and Comparisons 

- If you had to choose one dashboard to use regularly, which would it be and why? 

- Are there features from different dashboards you’d like to combine? 
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- Do you feel that any of the dashboards misrepresented the information or were 

open to misinterpretation? 

6. Suggestions for Improvement 

- What changes would improve the dashboards for people in your position? 

- Would you prefer the data in a different format altogether (e.g., printed, verbal 

summary, interactive app)? 

Closing: 

- Is there anything else you’d like to add about your experience with these 

dashboards? 

- Thank everyone for their contributions and explain next steps (e.g., how the 

findings will be used, any follow up contact if relevant). 

 

Appendix 7. Example Extract from Transcript 

ECR: So, when it comes to first impressions, what initial thoughts would do you have 

when viewing the dashboards and did any of them stand out immediately as easier to 

understand? 

Participant B: For me, I did need the explanation of what the different parts meant. So, 

part of my first impression was mainly just on aesthetics rather than the content and 

the way in which you've set up the data. 

ECR: Yeah. 

Participant B: It's not a very helpful thing, but the aesthetic of the black I thought was a 

slightly more striking background. But again, the formatting is probably not the biggest 

thing in the world. That just struck me as a cleaner image. 

ECR:No, you'd be surprised. It does play quite a big part in the clarity of a visual. 

Participant B: Yeah, that's probably my initial thoughts between template B and 

template C. The graphic on the bottom left, on the one we're currently on template B is 

a tidy graphic as a first impression before we understand what it means. Just it's a 

very tidy, clean, lots of space and clear lines and visual data points. 

Obviously with the green highlighted one, it's a nice graphic as a first impression. It 

gives the impression that this template B is a bit neater, for want of a better word.  



 110 

ECR: Perfect. Thank you.  

So then moving on to usability and sort of the navigation of the system, I know 

obviously we've had some issues with not being able to get people who don't have 

Power BI to be able to access the dashboards. But in terms of being able to work your 

way through the dashboards, were there any parts on either of them that you think 

would be harder to realise that you needed to use, like in the corner with this, with the 

TSA, do you think it's good having those buttons to press? Or would it be better just to 

have everything there at sort of face value? 

Participant B: No, when you use that icon to do the pop-up, I thought that was a good 

feature. You don't want it cluttering the screen. Hopefully a lot of people that will 

eventually use the tool would know that information, but when it's a first time use like 

or someone like me on a demo. 

It's a good feature to have. Yeah, I thought it was a nice feature. 

ECR: Brilliant, great.  

ECR: Which of these three dashboards do you think would be you'd be most likely to 

use in sort of real-life situation when needing to get an overall view of an athlete's 

ability? 

Participant B: There are features, particularly on the last two that I thought were quite 

useful and I know we're not talking about mixing and matching into a perfect 

dashboard as we said earlier, but there were some nice features on both that I would 

use. Again, the graphic in the bottom left that we've got on screen now I thought was 

great because it has that overall view of the group. 

I also liked the one on template C that graphic we had in the bottom left where again 

you had an overall view of the cohort in green with the athletes measurement in blue. 

Both of those graphics I know it doesn't speak for a whole dashboard, but both of 

those graphics I found would be. 

Something I would use frequently to make those sorts of informed decisions. 

Obviously is if I'm correct, the tables in the top right of both template B&C were 

showing the same data points and in the same way. So, I thought that was another 

useful table, but it's the same on both templates.  
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