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Abstract

Aim: The aim of this study was to explore the experiences of early- and late-maturing players, their parents, and coaches
regarding the talent identification, talent selection, and talent development practices at an elite soccer academy in
Norway.

Method: A mixed methods case design was employed, combining semi-structured in-depth interviews with questionnaires.
The experiences of six players, their parents (n =7), and coaches (n =4) were mapped to illuminate the academy’s practice.
Results: Players’ soccer skills and psychological attributes were highlighted as the two most important factors in the talent
identification and selection process. The quality of soccer training, competent coaches, and soccer matches were considered
the most crucial factors for a successful talent development. Across all participant groups, experiences indicated that
players’ day-to-day development was shaped more by soccer skills, psychological attributes, coaching quality, and training
and match opportunities than by maturation timing. Participants described the academy’s long-term, individualized philoso-
phy as reducing the impact of maturation differences on both identification, selection, and development processes.
Conclusion: This study provides novel insights into how players, their parents, and coaches experience the processes of
identification, selection, and development of young talents at a Norwegian elite soccer academy. A major strength of the
academy lies in its implementation of knowledge about growth and maturation to optimize its talent identification, selection,
and development process, thereby contributing to bridging the gap between scientific research and practical application.
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long-term approach is essential,'® together with close col-
laboration between the club, coaches, players, and par-
ents.'”° A prerequisite for clubs to succeed, in turn, is
the ability to identify and nurture players with the greatest
potential to reach elite levels.?'*

Recent research has documented that players born early
in the selection year (relative age effect; see Radnor et al.>®

Introduction

Soccer is the most widely played sport in the world,' and
while many young players dream of becoming profes-
sionals,”> only 0.04% of the total soccer population (265
million) succeed.* Those who reach the top are typically
characterized by long-term dedication, a large degree of
intrinsic motivation, and advanced technical, tactical, phys-
ical, and psychological skills.>® To support such demand-
ing development, players need an environment that
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ensures their safety and well-being and provides the facil-
ities and expertise required for holistic growth.”'°
Professional clubs and academies are vital in this process,'"
investing resources in identifying, selecting, and developing
talent,'>'* which may enable financial gains and sporting
success for the clubs in the long run.'*'® For a player to suc-
ceed in their talent development process, a holistic and
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for an overview) or advanced in maturity are strongly over-
represented in youth soccer, particularly at the regional
level, in selection teams, and within national youth squads,
where competition for limited places is strongest.?*~>* This
bias may arise when coaches and scouts rely on subjective
assessments and physical testing, without considering indi-
vidual differences in birth date and biological matur-
ation.**® Drawing from these assessments, coaches and
scouts tend to recruit those who outperform their playing
peers during selection, ultimately emphasizing short-term
performance over long-term potential.>’>® By selecting
players based on current competitiveness, clubs may reduce
the pool of available quality players in the future.?*>*~*! In
fact, younger players and those who are late-maturing may
have the greatest potential for future success as senior-
players,*** though this depends on their continued reten-
tion in academy programs.***°

Talent identification (TID), talent selection (TSE), and
talent development (TDE) are three interrelated processes
guiding player development. TID refers to the recognition
of players with the potential to progress to higher perform-
ance levels, TSE concerns deciding which players to
include in development pathways, and TDE encompasses
the systematic training and support provided to maximize
the players potential.'®*'*¢ These processes must consider
the substantial individual differences that emerge during
adolescence, a period in which players can differ by 5-6
years in skeletal age (SA) despite sharing the same chrono-
logical age (CA).***” Such variations reflect biological mat-
uration, which can be described in three related dimensions:
status (the current level of physical development relative to
full maturity), timing (the age at which specific maturational
events occur), and tempo (the rate at which maturation pro-
gresses).**7¢

Disparities in growth and maturation result in consider-
able variation in height, body composition, strength, speed,
power, and endurance..>***>1=33 Moreover, maturational
differences influence training tolerance and injury
risk,**3*¢ highlighting the need for individualized
approaches in player development.'® To address these chal-
lenges, some academies and development programs have
trialed or implemented bio-banding, where players are
grouped by maturity timing. This approach aims to reduce
physical inequalities and make the game more focused on
soccer skills, thereby providing individual opportunities for
mastery.>'>’® However, bio-banding may pose social and
psychological challenges for players.***° Complementary
environmental and pedagogical strategies—such as provid-
ing equal opportunities through flexible selection and compe-
tition structures, allowing time for late developers, promoting
learning through mistakes within supportive motivational cli-
mates, and offering individualized support—may further
help mitigate maturity-related disparities.®>®' To gain insight
into the advantages and disadvantages associated with
the individualization of early- and late-maturing players,

qualitative studies are necessary to explore what players,
their parents, and coaches perceive as important to consider
in the TDE process.

Current strategies to reduce selection bias, includes
multidimensional test batteries,”*** measuring and monitor
the players maturation,”*** bio-banding,*>*** and raising
awareness of maturation differences to key stake-
holders.>"*®> The aim is to be equally proficient to select
early- and late-maturing players. However, there is uncer-
tainty regarding the extent to which the various strategies
to reduce selection bias are implemented in a real-world
soccer practice. Likewise, there is a lack of empirical
knowledge on how TID, TSE, and TDE are perceived by
players, their parents, and coaches.'”'*%® To further opti-
mize TID, TSE, and TDE in the future, the experiences
and input of early- and late-maturing soccer players will
be paramount. To our knowledge, no previous study has
incorporated biological maturation in relation to the percep-
tions of players, their parents and coaches regarding TID,
TSE, and TDE. Qualitative in-depth studies of this kind
could also provide valuable insights into how the collabor-
ation between the academy, coaches, players, and parents
could be structured to support effective TDE. The aim of
this study is therefore to explore the experiences of early-
and late-maturing players, their parents, and coaches
regarding the TID, TSE, and TDE practices at an elite soc-
cer academy in Norway.

Methodology

Design and overview

The present study was conducted in collaboration with a
well-established soccer academy in Norway. A mixed
methods case design was employed to explore the acad-
emy’s TID, TSE, and TDE practices from the perspectives
of early- and late-maturing players, their parents, and coa-
ches. Anthropometric measurements and SA assessments,
obtained under a confidentiality agreement from the acad-
emy’s medical department, were used as objective diagnos-
tics to classify players by maturity timing (SA—CA), ensure
a representative sample, and contextualize the interviews.
Two questionnaires were used to capture participants’
views on various TID, TSE, and TDE aspects, forming
the study’s quantitative component, while in-depth inter-
views explored their experiences and perceptions with these
processes, representing the qualitative component.

Academy context

The academy selected for this study is a Norwegian elite
soccer academy affiliated with a professional club compet-
ing in the country’s top division. It includes approximately
70 players across the U15-U19 age categories, supported
by a multidisciplinary staff of around 30 full-time and
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part-time coaches, physical trainers, and medical personnel.
The academy emphasizes individualized development and
equal opportunities for both early- and late-maturing
players, with growth and maturation systematically moni-
tored through SA assessments. A dedicated medical and
performance team oversees injury prevention and load man-
agement, ensuring optimal player welfare and development
conditions. The training environment includes access to
high-quality facilities such as grass and artificial turf
pitches, indoor halls, and performance centers. Over the
past decade, the academy has produced more than 20
players who have signed professional contracts nationally
or internationally, several of whom have represented
Norway at youth international level.

Participants

The participants of this study consisted of six soccer
players, their parents (n=7), and coaches (n=4). To be
included, the players were required to be outfield players,
have their SA assessed and belong to the same academy,
while playing in the same team as another with a different
maturity timing. Thus, two strikers, two midfielders and
two center backs from the academy’s U15, U17, and U19
teams were selected, featuring one early-maturing player
and one late-maturing player from each team. The parents
had diverse experience as previous soccer players (three
elite, one sub-elite, and three none-elite) and were recruited
and paired in accordance with the player and their maturity
timing. The early-maturing group were represented by two
mothers, two fathers, and three players. The late-maturing
group consisted of one mother, two fathers, and three
players. The coaches represented both maturation groups
as they had worked with all the players and were included
based on having at least 5 years of coaching experience
and possessed a UEFA-B license or higher. As such, the
coaches selected ranged from 5 to 10 years (7.5+2.4) in
working experience at the academy, with three qualified
for a UEFA-A license and one coach held a UEFA-B
license. The latter had primarily an administrative position
at the academy as head of their TID and TSE department,
and the other three coaches were mostly involved in field-
based coaching. Approval of this study was granted by
The Norwegian Center for Research Data (Ref. nr.
590559; 13.11.2024) and performed in compliance with
the ethical standards of the lead author’s academic institu-
tion and the Helsinki Declaration. Written informed consent
was obtained from all participants (parents on behalf of the
players under 16 years) after the study’s purpose and ration-
ale were explained, prior to data collection.

Objective diagnosis

Assessment of anthropometry and skeletal age. The players’
anthropometry and SA were examined on five separate

days in the beginning of 2023 by the academy’s medical
staff. Height was measured with a stadiometer (Seca 217,
Hamburg, Germany), recorded to the nearest 1 cm.
Weight was measured using a digital scale (Tanita Co.,
Japan), rounded up to the nearest kilogram, as the SA
instrument required integer values. During these measure-
ments, the players were barefoot and dressed in shorts.
The portable ultrasound instrument BAUsport™ system
(SonicBone Medical Ltd., Rishon Lezion, Isracl) was
used to determine the players SA. The medical academy
staff performing the assessments had trained experience in
using the BAUsport™ tool, which has previously been
found to be both valid and practical for measuring young
athletes’ SA.®”%° The instrument was placed at three differ-
ent locations on the players’ left-hand. This included 1) the
distal radius and ulna’s secondary ossification centers of the
epiphyses at the players wrists, 2) the proximal phalanx
shaft and the third metacarpal’s growth plate, and 3) the dis-
tal metacarpal epiphyses. The decay rate (ATN) and the
speed of the ultrasound pulse (m/sec) traveling through
the bone were measured and analyzed by the
BAUsport™ instrument, using the Tanner-Whitehouse
scoring method.®’"° Based on these measurements the
players SA were estimated, following standard test proce-
dures.®® Maturational timing was classified based on the dif-
ference between SA and CA: early (SA—CA >+ 1.0 year),
on-time (—1.0 year < SA-CA <+1.0 year), and late
(SA-CA <—1.0 year).®””" Participants’ characteristics are
presented in Table 1.

Quantitative part

Questionnaires. Two structured questionnaires were devel-
oped specifically for this study. The first addressed TID
and TSE, which contained seven categories: (1) soccer
skills, (2) psychological attributes, (3) social skills, (4)
physical capacity, (5) physical factors, (6) family back-
ground/support, (7) maturity timing, and (8) birthdate.
The second questionnaire addressed TDE and included
items across several domains: Player characteristics (matur-
ity timing, birthdate and development of soccer skills, psy-
chological attributes and social skills), training environment
(training facility/availability, soccer training and matches),
coaching practice (coaching competence, coaches use of
physical tests and GPS data, developmental focus on phys-
ical training, injury prevention and other arenas), and family
background/support. All items were rated on a 10-point
Likert scale (1 =1east important, 10 =most important). The
questionnaires were designed to align with key constructs
from the literature®'>*!"? and were reviewed by a researcher
and a coach for face validity and contextual relevance.

Administration procedure. The two questionnaires were
embedded within the semi-structured interviews and intro-
duced to the participants at predetermined points to ensure
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Table I. Shows descriptive statistics for the players height, weight, CA, SA, and playing experience by maturity timing.

Early-maturing players n=3

Late-maturing players n=3

Player | Player 2 Player 3 Player 4 Player 5 Player 6
Height (cm) 179.0 190.0 178.0 170.0 161.0 148.0
Weight (kg) 68.0 83.0 63.0 62.0 46.0 35.0
CA (years) 14.8 16.13 12.98 16.98 13.82 15.14
SA (years) 16.0 18.57 15.09 15.53 12.74 11.43
Playing experience (years) 12 13 10 13 10 13

Note*: CA = Chronological age, SA = Skeletal age. Values are descriptive only; small sample sizes (n = 3 per group) preclude generalization.
Information on playing experience was collected one year post quantitative assessments.

natural flow. Participants completed the relevant question-
naire for each section by rating the items on a 10-point
Likert scale, while the interview continued independently.
Each questionnaire took approximately 10 min to complete.
This design allowed the questionnaires to function both as a
quantitative measure and as a structured prompt, guiding
participants’ reflections during the qualitative discussions.

Data analysis. Responses from the Likert-scale items (1=
least important, 10 =most important) were entered manu-
ally in Microsoft Excel (version 16.91) and analyzed
descriptively. Although the data are ordinal in nature,
they were treated as interval data to compute means (M)
and standard deviations (SD), a practice that is methodically
supported and considered acceptable in applied sports sci-
ence.”>”’”* Given the small sample size, the results provide
an exploratory overview of how the 17 participants per-
ceived the relative importance of factors related to TID,
TSE, and TDE, and should be interpreted descriptively
rather than generalized.

Qualitative part

Interview design. Three interview guides were divided into
two parts with the associated questionnaires — one for the

Table 2. Shows examples of the questions used in the interview
guides.

Main question Probes

What are your thoughts about
the academy’s talent
identification process?

How is the academy’s selection
process carried out?

How do you experience this process
as a parent? What is good and
what can improve?

What do you feel are the key
selection criteria emphasized by

coaches/scouts?
Could you explain how you /your What aspects are given particular
team work to develop attention?

talented players?

How is the training adapted to
players with different maturity
timing?

What do you think should be
different/similar for early- and
late-maturing soccer players in
the development process?

TID & TSE processes and one for the TDE process. The
guides centered different topics depending on the person
being interviewed (player, parent or coach) to collectively
contribute to a comprehensive understanding of their
experience and perceptions. To elevate the quality and trust-
worthiness of the interview guides, questions maintained a
balance of being open, aligned with the research question
and adapted to the interviewee’s vocabulary. Additionally,
probes were designed in advance to help the participants
elaborate on certain subjects (see Table 2). The interview
guides were developed by both researchers and feedback
was received from key stakeholders in the respective soccer
community on the interview guides, before pilot testing the
interviews.”>’®

Data collection. Fifteen semi-structured interviews were
conducted to gain insight into the academy’s TID, TSE,
and TDE practices. Six interviews were carried out with
the players, five with their parents and four with the coa-
ches. Originally, all players were meant to have at least
one parent interviewed, but the parents of the oldest late-
maturing player in the U19 category were unavailable dur-
ing data collection. In two of the interviews, both parents
attended, while two involved just the father and one
involved just the mother. All informants were assured that
their personal data would remain anonymous and that
they could end the interview at any time. The interviews
were recorded using a Norwegian digital dictaphone app
(version 5.0.5), which automatically sends the audio record-
ings to a protected external research server. The interviews
lasted between 30 and 55 min (31.3 +3.9 for the players,
36.7+7.5 for the parents, and 51+ 2.1 for the coaches)
and were held face-to-face by the lead author at the acad-
emy’s facility at the end of 2024.

Data analysis. The six-step framework presented by Braun
and Clarke,”””® following an inductive thematic approach,
was applied to analyze the qualitative data. The first step
involved familiarization with the data, where the audio
recordings were transcribed and read prior to the coding
phase. In total, 1,065 codes from the raw material were
manually developed (step 2) and clustered into potential
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Soccer skills

Psychological attributes

Social skills

Physical capacity

Family background/support

Physical factors

Maturity timing

Birhtdate

1 2 3 4
Least important

Moderately important

5 6 7 8 9 10
Most important

Figure 1. The participants’ rankings (Mean + SD) of factors deemed least, moderately, and most important for recruiting a player
during TID and TSE (n = 17). *Note: Social skills = interaction abilities and creating a positive environment, Physical capacity = speed, agility,
jumping, strength, endurance, mobility, Physical factors = height, weight, BMI. Results are descriptive and exploratory.

themes based on patterns, similarity and relevance to the
research question (step 3). The codes and the identified
themes were “data-driven”, using primarily the participants’
original language to enrich descriptions of the overall
data.”””® In step 4, the themes were refined and organized
into larger themes and subthemes. A brief paragraph was
written in parallel for each theme to capture the essence
of the analysis and support a clearer understanding of the
overall narrative.”””® Since these steps were initially per-
formed by the lead author, investigator triangulation was
used by conducting an experiment with the second author
to enhance trustworthiness.®® This involved the second
author to independently categorize 51 of the participants’
quotes across four main themes and ten subthemes written
on Post-it notes. These statements comprised 5% of the ori-
ginal transcriptions, which was considered a representative
sample of the overall dataset. 84% were correctly placed
among the subthemes, and 90% within the main theme cat-
egories, regarded as an acceptable level of agreement
between the authors. The key findings were discussed
internally before naming the final themes in step 5. Both
authors contributed to the final manuscript in step
6. Given that the interviews were initially carried out in
Norwegian, the presented statements have been translated
as accurately as possible.

Results

In the following section, results are presented under two
main themes: (1) Talent identification and talent selection
and (2) talent development, with results from the question-
naires and the key findings from the interviews, organized
in nine subthemes. The early-maturing group is presented
as player 1-3 and parent 1-4, while the late-maturing group
is displayed as player 4—6 and parent 5-7.

Talent identification and talent selection

At the academy, there was strong focus on identifying and
selecting soccer players who could potentially progress to
the professional level in the future. Figure 1 presents the
participants evaluations of the significance of factors related
to identifying and selecting a player. Table 3 provides
descriptions of the main findings from the interviews with
illustrated quotations.

Figure 1 shows that both players, parents and coaches per-
ceive soccer skills (technical and tactical skills) and psycho-
logical attributes (intrinsic motivation, willingness to learn,
self-regulation and handle pressure/stress) as the two most
important factors for identifying and selecting soccer players.
Maturity timing (early- or late-maturing) and birthdate (born
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Table 3. Key aspects regarding talent identification and talent selection.

Subtheme Main findings

Descriptions of TID and TSE The academy’s recruitment process spans a three-year period, during which most players are
identified and selected through the club’s regional teams (U12, U13, U14). The players and coaches
explained that the local clubs nominate 3-5 of the most promising players to train and compete in
these teams, while continuing to represent their local club. ‘This process accounts for ~80-90% of
all recruits, while the rest are identified by scouting’ (Coach 4). Throughout the players’ tenure with
the regional teams, numerous coaches attended their training sessions and matches to evaluate their
development trajectory through observations, video analysis, and skill assessment protocols, prior
to their potential recruitment to the academy’s first team (UI5). All players presented here were
selected to the academy’s first team between the ages of 13-16.

Experience of TID & TSE Overall, the players had positive experiences with the academy’s recruitment process and described it
as enjoyable and well-organized. A similar sentiment was shared by most parents, though a few
found the process to be emotionally stressful. The coaches generally perceived the process to be
aligned with their own philosophy but found identification of young talents difficult, especially
‘during growth and maturation phases’ (Coach |). Early-maturing players were described as strong,
tall, fast and physically dominant, while the late-maturing players were seen as smaller, physically
inferior, lighter, but also technically and tactically gifted. The players’ experiences of early or late
maturation during the recruitment phase significantly influenced their playing style. The
early-maturing players used their physicality to their advantage, while the late-maturing players
compensated with ‘smart and quick choices’ (Player 4), ‘creativity’ (Player 5) and ‘technical skills’
(Player 6).

I've been stronger and bigger ... maybe even faster too than others and | take that as something positive,
using it as one of my strengths (Player 3).

You wish you could knock the bigger players down ... You struggle more physically and get pushed around
... Your skills are shown better when you get the ball at your feet (Player 5).

Inclusion of late-maturing players The coaches, along with several players and parents, stated that there is a considerable presence of
late-maturing players across the academy teams (14 of 17 participants). To reduce selection bias in
favor of the early-maturing players, the coaches highlighted measurements of the players’ SA as their
‘primary tool’ (Coach 1) and emphasized the value of ‘focusing on long-term potential and not
necessarily those who might be best here-and-now’ (Coach 2 and 4). They noted that it was
important to be aware of both the relative age effect and maturation differences. ‘We don’t use
their birthdate or maturation as selection criteria, rather as sorting criteria’ (Coach 4). All players
felt that the coaches paid more attention to their attitude, technical and tactical skills than to ‘the big
physical beasts’ (Player 1) during selection.

‘I have traveled around Norway and played against many teams, and we have extremely many
late-maturing players. This is because we probably have different criterions compared to the other teams.
We focus more on game understanding and living the game, and it’s not so important whether they are big,
tall or strong’ (Coach 3).
‘It was more of a here-and-now mindset before, by that | mean physical attributes that were important
selection criteria before. Though in recent years, | have seen clear a shift towards focusing on potential and a
more long-term mindset’ (Parent 5).
Strength and limitations with TID  The coaches underlined the importance of an extended recruitment period to build strong

& TSE relationships with the players. Ongoing assessments of the players’ performance over several years
enabled them to gain a holistic view of the player and, thus, ‘a stronger foundation to evaluate them’
(Coach 2) and ‘reduce misjudgments’ (Coach I). Selecting players at an older age was considered
advantageous to ‘lower early performance pressure’ (Coach 2) and allowed the players to be in ‘a
playful context longer’ (Coach 3). However, this also meant that the coaches had less time to
influence the players’ development and were ‘dependent on local grassroots clubs operating well’
(Coach 2). The significance of ‘better differentiation in these clubs at younger ages’ (Coach 4) and
‘better collaboration with them’ (Parent 4) was seen as crucial. Overall, the participants seemed
positive towards this approach, with some viewing it as ‘an age that suited our son well’ (Parent 3)
and ‘a perfect time for our son’ (Parent 6).
I think it’s good the way it is ... It’s not too late, so we don’t fall behind other teams, and not to early either,
where it could be overwhelming. Because there is competition for the spots, which can be tough for some.
So, I think this age is a really good time to recruit players (Player 3).
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Soccer training

Competent coaches

Soccer matches

Players' development of soccer skills, PA and SS

Coaches' DF at soccer training

Coaches' DF in other arenas

Family background/support

Coaches' DF on injury prevention training

Coaches' DF on physical training

Training facility and availability

Coaches' use of GPS data from training/matches
Coaches' use of physical test data

Maturity timing

Birthdate

+1.2
+0.9

+1.2

+2.4

1 2
Least important

4 5 6 7 8 9 10

Moderately important Most important

Figure 2. The participants’ rankings (Mean + SD) of factors deemed least, moderately, and most important for successful TDE (n=
17). *Note: PA = Psychological attributes, SS = Social skills, DF = Development focus, other arenas = nutrition, sleep and individual training.
Given the small sample size (n = 17), these results are presented descriptively and should be interpreted as exploratory rather than inferential.

early or late during the selection year) were regarded to have
the least significance for TID and TSE.

Talent development

The academy’s development philosophy centers indivi-
dualized adaption in line with the players’ maturity tim-
ing, supported by a dedicated team of coaches and
medical staff working closely together. Figure 2 displays
the participants evaluations of the significance of factors
related to the TDE process. The main findings from the
interviews are highlighted with corresponding quotes in
Table 4.

Figure 2 shows that the participants emphasize soccer
training (club, regional, national team and individual train-
ing), competent coaches (coaches with strong soccer knowl-
edge that foster a positive learning environment) and soccer
matches (matches with club, regional, and national teams)
as the most important factors for successful TDE in soccer.
The players development of individual skills and attributes
(soccer skills, psychological attributes and social skills),
coaches’ development focus at soccer practice and at other
arenas, along with family background/support were
regarded as almost equally important. Compared to TID
and TSE, maturity timing and birthdate remains the least
important, while family background/support seems to
have gained more significance for TDE.

Discussion

The aim of this study was to explore the experiences of
early- and late-maturing players, their parents, and coaches
regarding the TID, TSE, and TDE practices at an elite soc-
cer academy in Norway. Using a mixed-methods deign, the
participants have illuminated the academy’s TID, TSE, and
TDE practices.

While most European academies begin identifying and
selecting players as early as 8 to 9 years old,*""*' the acad-
emy in the present study adopts a multiyear identification
phase, with selection occurring between 13 and 16 years
of age. The coaches’ emphasis on an extended recruitment
period aligns with previous recommendations, which high-
light its importance for ensuring a more accurate and sus-
tainable selection.'®'*?! The reason selection first occurs
at 13 years of age is largely due to the Norwegian
Football Federation’s clear guidelines on TSE,** as there
is strong evidence suggesting that early selection is not
necessary to achieve future success in soccer.>*884
Provided that differentiation of local grassroots clubs is
clear and that these clubs collaborate well with the acad-
emy, the participants in this study seem to be positive
towards selection at a later stage.

However, given the substantial maturation differences
between early- and late-maturing players,*®**'=* which
are particularly pronounced between the ages of 13 and
15 selection during this age period necessitates
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Table 4. Key aspects regarding talent development.

Subtheme

Main findings

The training
context

Individual
adaptation to
maturity timing

Psychological
attributes and
support

Communication
and
cooperation

The players’ training schedule consists of 4-5 soccer training sessions and one match each week. In addition,

individual soccer training and strength work are incorporated before or after these sessions, all while
balancing their schooling. The team sessions are typically organized with designated days for speed, strength
and endurance training, match preparation drills and role-specific training (defenders with defenders etc.).
The coaches’ daily routines (Coach [-3) involve analyzing, planning and evaluating the development of both
their team and individual players, using analytical tools, video meetings, and planning at the macro, meso, and
micro levels. Coach 4 focuses more on strategic tasks and ‘gaining a comprehensive understanding of the
bigger picture’, including scouting, mapping of the regional teams and engaging with external stakeholders.
‘Our training methodology is based on the type of player we need for our first team or international soccer in five or
ten years, so one must think long-term’ (Coach |).

The players and coaches explained that the academy uses various strategies to tailor the training routines and

matches to the player’s maturity timing. Regarding physical training, physical tests measuring speed, agility,
jumping, strength and power, as well as GPS trackers, are used to monitor training load, set match demands
and design individualized strength programs based on the player’s maturity timing. ‘Those experiencing
significant growth train less and differently’ (Coach 2), and in some cases, ‘players are withdrawn from
training due to rapid periods of growth’ (Coach 3). As for soccer-specific training, the coaches primarily
adjust by moving players up or down age groups and experimenting with bio-banding at ‘the individual level’
(Coach | and 3).

‘Some of the players at my age are late-maturing ... and | don’t get the challenge | need when | have that advantage
over them ... So, | was moved up a level, where the game is at a higher tempo and opponents are bigger and stronger.
And | see the smallest ones have also been moved down to compete against smaller opponents to get the game
experience they need, which is good’ (Player 1).

‘Many clubs say they put the players first, but 99% fail to follow through. Here, this academy truly excels — they put
the player first’ (Parent |).

‘Our son had always played against older players but eventually he had to move down. The coaches explained it well,
framing it as a smart decision and turning it something valuable rather than a setback ... He didn’t view it as defeat,
but an opportunity. | think that was quite brilliant’ (Parent 6).

The participants highlighted psychological attributes as essential for long-term success in soccer. Coaches

particularly emphasized those who reach the professional level often stand out for their intrinsic motivation,
self-regulation, resilience and drive to improve. The players noted strong psychological development since
joining the academy, especially their ability to handle adversity, with coaches and parents acting as key sources
of support. The coaches contributed to the players’ psychological development through designated ‘growth
weeks’, offering individualized meetings and goal-oriented feedback to all players in the academy. Beyond that,
the coaches’ pedagogical approach also varied according to the players’ maturity timing. They were ‘tougher’
(Coach I) with early-maturing players, while offered ‘more psychological support to the late-maturing players
as they experience more setbacks’ (Coach 2 and 3). The parents support consisted of social support
(cheering, comforting encouragement, and reducing pressure/stress), financial support (academy fees,
equipment, clothing and healthy foods) and logistical support (travel/transport to domestic and international
matches). Their dedication gave the players ‘increased confidence’ (Player 3), ‘a motivational boost’ (Player |
and 6), and ‘relieved the pressure to succeed’ (Player 5). All parents saw their son’s development journey as
highly rewarding, despite ‘the elite pathway’s high demands on us parents’ (Parent 4).

“It has a huge impact on a family to help your children pursuing their dream, it affects the everyday life a lot and you
must adjust. But for me it’s not a problem ... | think it is amazing to be a part of it” (Parent 2).

The most important thing is to be psychologically resilient ... You don’t need all of this at the academy to become pro.
But family is quite important. If you don’t have a family that supports you, it can be quite difficult’ (Player 2).

Regarding the parents-coach relationship, most described the relationship as good, but several parents wanted

more insight into the coaches’ thinking about their son’s development. Notably, the parents of the
late-maturing players appeared to be better informed about maturation differences and had a closer dialogue
with the coaches about opportunities and challenges they will face throughout maturation. In contrast, the
parents of the early-maturing players felt uninformed about their son’s maturation. The late-maturing players
themselves also seemed more aware of growth and maturation, what it meant for their development, and
that maturation differences would fade over time.

‘| think we probably spend more time explaining things to the late-maturing players, what their maturation means ... |
think if you are an early-maturing player, it’ just that you are early, but often they know that ... So, the late-maturing
players receive more follow-up’ (Coach 2).

‘We’ve (the coach and parents) kind of always looked ahead in a way. It’s not here and now, but about five years from

(continued)
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Table 4. Continued.

Subtheme Main findings
now. And ... this had meant quite a lot for my motivation to think like ... ok, right now I'm a bit late-maturing but the
height and physicality will come eventually’ (Player 6).

Special The coaches pointed out that early-maturing players have an easier career path, as they can debut at the

opportunities
and challenges
for early- and
late maturing
players

senior-level at an earlier age and ‘succeed more frequently in game situations due to their physical superiority’
(Coach 1). However, they risk ‘skipping too many development steps’ (Coach 2) by relying on and exploiting
their physical strengths and ‘they may miss skills that the late-maturing players have, such as
game-understanding and technical abilities’ (Coach 3). Accordingly, premature or frequent promotions
between levels could result in ‘too steep a learning curve’ (Coach 4). The coaches therefore valued a balance

of matching them with players who could challenge them more physically but also consider their learning

pace. As for late-maturing players, ‘it is crucial to be patient’ (Coach 1-3), ‘dare to invest in them’ (Coach 2),
and ‘have a long-term development plan, as their maturation means they take longer to reach the senior level’
(Coach 3). Simultaneously, ‘by maturing at a slower rate means they go through the entire development

pathway’ (Coach 4) and ‘develop a stronger psychological profile by constantly working through adversity’
(Coach 3). Close coaching support, improved collaboration with parents, differentiation in the training group
(bio-banding) and long-term mindset were viewed as potential strategies to ensure optimal development for

both player types.

heightened awareness of players’ maturation. In this study,
the coaches appear to demonstrate a high level of awareness
regarding both the relative age effect (the overrepresenta-
tion of players born early in the selection year) and bio-
logical maturation during the selection process. Crucially,
their awareness of maturation is operationalized by adjust-
ing for players’ maturity timing based on SA measure-
ments, thereby enabling the academy to implement
important measures to mitigate selection biases.?***°
Furthermore, the players’ experiences of early and late mat-
uration reflect these complexities; whereas the early-
maturing players often capitalized on their physical advan-
tages, while the late maturing-players compensated with
their technical and tactical skills. This underscores the sig-
nificance of a selection process that recognizes and values a
broad range of competencies beyond physical attributes
alone, 10-36.72

In contrast to coaches’ tendency to favor early-maturing
players during TID and TSE, as shown in other stud-
ies,?®¥23 this does not appear to be the case for the acad-
emy in the present study. The study shows that soccer
skills and psychological attributes are considered the most
important selection criteria by the participants. This
emphasis is crucial for including more late-maturing
players, as they often excel in these areas.’****® The fact
that physical capacity, physical factors, maturity timing,
and birthdate are ranked less important by players, parents,
and coaches suggests that the academy has established a
collective focus on development potential rather than early
physical advantages. Considering the interview material,
this approach also seems to be well embedded in the acad-
emy’s practice.

Several studies confirm that coaches generally place
great emphasis on technical, tactical, and psychological
skills.3> 87  Nevertheless, research has shown that

possessing these skills alone is not necessarily decisive
for selecting more late-maturing players.>'~** Hill et al.’!
found that although coaches valued late-maturing players’
skills, they often prioritized early-maturing players instead,
due to their faster physical development and earlier progres-
sion to senior level. This illustrates the importance of acad-
emies and coaches having a clear, patient, and long-term
development philosophy to give late-maturing players a
real opportunity.*® The coaches in the present study appear
to hold such a philosophy, investing in players who are ‘not
necessarily best here-and-now’, but who have potential to
succeed in the long term. Adherence to this long-term per-
spective is supported by the fact that 14 out of 17 partici-
pants stated there is a considerable presence of
late-maturing players across the academy teams.
Combined with awareness of maturation differences, matur-
ity assessments, and prioritized selection criteria, the acad-
emy appears to exhibit a rigorous commitment to actualize
an equitable TID and TSE practice.

Regarding TDE, the players, parents, and coaches con-
sidered soccer training, competent coaches, and soccer
matches to be the most important factors for long-term suc-
cess in soccer. This suggests an acknowledgment that the
quality and continuity of the daily soccer-specific work con-
stitute the core of TDE, with individual and support factors
playing a particularly important role in enhancing the qual-
ity of these core components. The amount of soccer-specific
training has previously been pointed out to be decisive for
future success in soccer.”'>*® It is therefore not surprising
that soccer training, the value of competent coaches, and
matches are the factors the participants emphasize as most
important for successful TDE. Previous studies have shown
that players’ individual maturation levels significantly influ-
ence performance, physical training, and susceptibility to
injury, demonstrating the need for individualized training
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adaptations.>~*®*® The coaches strive to address this by tai-
loring both physical and soccer-related training according
to the players growth, maturation, and development.

During periods of growth and puberty, the incidence of
injuries increases drastically, and these injuries are often
more severe.*”>*>> In line with scientific recommenda-
tions,*>>® the coaches in this study appear to be mindful
of managing training load during rapid growth phases.
Given the players’ demanding training schedule, which
includes team training, matches, individual sessions, and
school commitments, this appear to be a prudent approach.
Moreover, this highlights that assessing players’ maturation
is not only relevant for TID and TSE, but also for the TDE
phase. As for soccer-specific training, the coaches’ strategy
of moving players up/down age groups seems sensible to
promote suitable challenges. Both early- and -late maturing
players who had experiences being moved with older/
younger peers, shared positive experiences with this prac-
tice, along with their parents. However, research indicate
that the success of this approach depends heavily on the
coaches’ competence to consider both physical, technical,
tactical and psychosocial factors before deciding to
rearrange players between age groups.’® Similarly, this
applies to bio-banding, where particular attention must be
paid to psychosocial and technical factors.** For example,
a late-maturing player that thrives within their own age
group may not benefit from competing against younger
players of the same maturation level.** Thus, determining
the most appropriate approach must be assessed individu-
ally and collaboratively in dialogue with the coach, player,
and parents.***°

Several studies on bio-banding have shown a positive
trend towards reducing physical disparities among players,
while fostering a more technical and tactical dimension of
the game for both early- and late-maturing players.**>%>7-63
This is particularly pertinent as coaches in this study, along
with findings from prior research have pointed out that
early-maturing players may leverage their physical abilities
at the expense of developing diverse skills.?*>'** In light of
the coaches’ aim to avoid an excessively steep learning
curve for early-maturing players, bio-banding may present
a more appropriate approach than moving players up sev-
eral age groups. However, the practical implementation of
bio-banding has proven challenging, as it encounters struc-
tural barriers related to match organization, adaptation of
training schedule, and access to recourses and players.*'*®>
Furthermore, misconceptions about the concept have been
reported among coaches, players, and parents, potentially
limiting its full impact.**°' The fact that the coaches in
the present study describe the academy’s use of bio-banding
at the ‘individual level’ suggests that they, so far, have a
pragmatic but somewhat limited understanding of the con-
cept. Rather, bio-banding involves systematically grouping
players according to their maturity timing for specific train-
ing and competitive purposes.’®®>%* For example, this

strategy may involve grouping late-maturing players
together to compete against each other rather than moving
individual players up/down age groups based on their mat-
uration. Should the academy pursue a more systematic
implementation of bio-banding in the future, prioritizing
knowledge of both the conceptual framework and the prac-
tical challenges it entails would be advantageous.

The participants’ recognition of psychological attributes
as key factors for long-term success in soccer aligns with
recent studies.””’? The coaches’ characterization of suc-
cessful players as intrinsically motivated, self-regulated,
resilient, and driven to improve likely reflect an understand-
ing that these traits distinguish those who overcome chal-
lenges and continue to develop over time. As such, earlier
research has shown that such factors have strong predictive
value for future professional soccer careers.”®'> Through
the implementation of ‘growth weeks’ the academy demon-
strates a systematic approach to psychological training,
linking the development of the players psychological skills
and goal-oriented feedback to each individual player.
Especially the players’ parents and their extensive support
efforts appear to have played a pivotal role for the players
psychological growth and well-being. This may be attribu-
ted to the parents’ strong sense of commitment and the way
all parents viewed supporting their son as a privilege.
Moreover, both early- and late-maturing players reported
predominantly positive experiences throughout the TID,
TSE, and TDE phases. This consistency in perception
may suggest that the academy has succeeded in creating
an inclusive development environment that supports
players regardless of their maturation.

There were no clear differences in the extent of support
provided between the parents of both early- and late-
maturing players. However, as the parents of the late-
maturing players appeared to have a closer dialog with
the coaches about maturation differences, their enhanced
understanding of maturation may have enabled them to pro-
vide more targeted and patient support. Earlier studies have
highlighted the importance of well-functioning communica-
tion and cooperation between parents and coaches to nur-
ture players long-term development in academy
systems.'”'82% To promote positive development experi-
ences and maximizing opportunities for all players, it is
imperative that coaches, parents and players possess com-
prehensive knowledge of growth and maturation pro-
cesses.®> The fact that the parents of the early-maturing
players were less informed about maturation could result
in a weaker understanding of challenges these players
may face. As highlighted previously, early-maturing
players may capitalize on physical advantages, potentially
limiting the development of other essential skills. Once mat-
uration differences level out, reliance on physical superior-
ity alone becomes unsustainable.*> Without a broader skill
set, these players may stagnate as competition intensifies,'
and ultimately fall short of meeting expectations at the
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senior level.>>®* Therefore, it is crucial that coaches also
raise awareness among early-maturing players and their
parents about maturation and long-term developmental
challenges, so that support and expectations can be adapted
in a way that promotes lasting development and mastery —
even when physical differences level out.

Conclusion

Practical implications

The study provides novel insights relevant for coaches,
academies, and practitioners. Soccer skills and psycho-
logical attributes should be prioritized in identification
and selection processes, while adaptations in training and
match programs to players’ maturation can promote equit-
able development. Emphasizing psychological develop-
ment and fostering strong parental support are crucial for
positive experiences among both early- and late-maturing
players. Furthermore, clear communication about biological
maturation, particularly with early-maturing players and
their parents, may enhance understanding and engagement
in development programs. Collectively, these findings high-
light practical strategies that can support fair and effective
talent identification, selection, and development practices
in youth soccer. Ultimately, this study offers a valuable
step toward bridging the gap between scientific research
and its application in real-world practice.

Limitations and future research

The findings of this study should be interpreted in light of
several limitations. First, the study focused exclusively on
a single academy in Norway, and the quantitative compo-
nent relied on a small sample (N = 17), making the findings
descriptive and exploratory. Consequently, their inferential
power is limited, and generalization beyond elite academy
settings should be approached with caution. Second, there
is a potential for response bias, as participants may have
consciously or unconsciously emphasized positive aspects
of the academy experience. Third, although the academy’s
long-term philosophy, selection criteria, and awareness and
assessment of players’ maturation likely contribute to redu-
cing selection bias, the study’s qualitative basis constrains
conclusions about their actual impact. To further understand
the impact of maturation-aware practices, longitudinal
research employing comparative designs across multiple
academies is warranted. Future studies could examine
how adaptations in training, match programs, and selection
criteria influence player development outcomes, retention,
and dropout rates. Expanding research to include recre-
ational and non-elite contexts would also provide insights
into how growth and maturation considerations can be
applied more broadly to support positive experiences and
equitable development in youth soccer.
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