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Abstract
Increases in the demands placed upon soccer players during training and competition have resulted in an even greater role

being played by sport scientists to compliment technical coaches. However, evaluation of multidisciplinary perspectives to

routine processes and provisions within soccer talent development remain somewhat unexplored. This study aimed to

investigate experiences of working as a multidisciplinary team with regards to utilising fitness testing as part of the talent

development process within a professional soccer academy. Focus group interviews were conducted with six coaches

(technical coaches: n = 3; physical performance coaches: n = 3) working within a professional soccer academy to explore

their general philosophy, aims, decision making, and opinions in relation to physical fitness testing. Qualitative data col-

lected from focus groups were analysed using framework analysis, which facilitated a systematic approach to framework

advancement. Three themes were generated from the focus groups related to: i) Intentions and rationale behind physical

fitness testing provision; ii) Utility of physical fitness test results within talent development; and iii) Reflective experiences

of multidisciplinary practice associated with physical fitness testing. While technical and physical performance coaches

were aligned with their perspectives related to these central concepts, role- and discipline-specific context was apparent.

Collectively, results from this study may help rationalise physical fitness testing as part of academy player development in

soccer and identify areas for improvement and refinement within these processes. These findings can act as a foundation

to encourage similar reflective and evaluative processes in comparable talent development environments.
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Introduction
Talent development in soccer is a complex and multidimen-
sional process.1 Accounting for this complexity, soccer talent
development systems (i.e., academies) are typically constructed
of multidisciplinary teams (e.g., technical coaches and discip-
linary practitioners).2 These stakeholders must work in
unison to build effective academy environments to maximise
the potential of developing players who transition into the first-
team or can be sold for financial gain.3,4 Despite seminal
research highlighting the importance of multidisciplinary
approaches within soccer talent development,1 exploration of
stakeholder perspectives around the complex, multidisciplinary
processes demanded by successful academy environments has
received limited attention compared to advancements made in
other disciplines.5,6

Multidisciplinary teams are inclined to operate best
when all staff members are working towards mutually
agreed, definitive, and shared goals.7,8 Coaches typically
have a positive view of the contributions from members
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of the multidisciplinary team.9 For example, coaches report
not only valuing the discipline-specific knowledge that
practitioners may offer but also commend their ability to
overcome complex performance problems synergistic-
ally.10 Yet, inter-disciplinary differences in approach and
priorities may exist, resulting in challenges and potential
conflict between stakeholders.9,10 This disconnect has the
capability to disrupt the workings of multidisciplinary
teams, such as impacting return to play following injury,
diminishing the effectiveness of training, and influencing
performance outcomes.11,12 Research within academy
soccer also suggests that coaches and practitioners may
place different levels of importance on performance attri-
butes (i.e., physical, psychological) potentially leading to
challenges during talent development.2 These perspectives
may hinder player development due the inconsistent priori-
tisation of disciplinary approaches and tendencies within
different coaching environments.10 This reinforces the
necessity of multidisciplinary practitioner input to avoid
overlooking different aspects of development and during
talent selection, particularly in multidimensional sports such
as soccer.2 Accordingly, calls for enhanced communication,
collaboration, and data sharing between key stakeholders con-
tributing to player performance and development are
warranted.10,13,14

The utility of supplementary scientists and support staff
continues to grow within soccer.15,16 The discipline of
‘sport science’ is typically employed within professional
soccer, encapsulating provision such as physiology, psych-
ology, nutrition, and strength and conditioning.16 Recent
survey data supports this notion, suggesting that soccer
clubs globally are implementing sport science not only
within the first team, but also as a routine component of
talent identification and talent development processes.17

Increases in the demands placed upon soccer players
during training and competition has also resulted in an
even greater role being played by sport scientists to compli-
ment technical coaches.15 Therefore, effective collaboration
between coaches and sport scientists, specifically, is
imperative to maximise opportunities to improve perform-
ance and developmental outcomes in soccer.

Testing and monitoring practices allow for the integra-
tion of objective data to inform training and performance
evaluation. In soccer, testing and monitoring is typically
incorporated within session design (such as prescribing dis-
tances or intensities), periodisation (such as manipulating
training volume or load), and during athlete (de)selection
(such as using data to support coach rating and evalu-
ation).18 Technological advancements and accessibility to
equipment and software within applied settings had resulted
in these practices being readily used as part of the multidis-
ciplinary offering within soccer clubs and academies.5,10 A
commonly utilised method is the use of fitness testing;
whereby sport scientists and strength and conditioning
coaches assess relevant physical performance

characteristics using validated fitness tests, typically in a
field-based environment.19 Considering that fitness tests
primarily assess isolated physical qualities, it is vital that
sport scientists work in tandem with technical coaches to
ensure that these data are used to inform the training and
development of players, effectively.20 However, resultant
of the challenges of the multidisciplinary performance
environment, there can be a tendency for individual disci-
plines to work in ‘silos’ within professional soccer, which
may hinder translation and limit the effectiveness of these
processes.21

Investigations into multidisciplinary perspectives of the
talent development environment in sport are limited.13,14

Yet, integrated, coherent, and collaborative teamwork is
critical for maximising the effectiveness of practice within
these environments.22 Investigating how such teams
operate, the challenges that may exist, and the priorities,
requirements, and decision-making processes of different
stakeholders would provide useful insight within talent
development in soccer. This would enable sport scientists
within a club’s academy to reflect on how best to work
together to maximise expertise across disciplines in the
shared interest of effective player development. As such,
the aim of this study is to investigate practitioner and
coach experiences of working as a multidisciplinary
team with regards to utilising fitness testing as part of the
talent development process within a professional soccer
academy.

Materials and methods

Pragmatic research design
Considering the aim of the research, pragmatism was iden-
tified as an appropriate philosophical approach to explore
the perception of stakeholders working as a multidisciplin-
ary team within a professional soccer academy.23,24 In con-
trast to the objective views of positivism, which favour
scientific findings that can be generalised across time and
contexts, pragmatism considers scientific findings to be
on a continuum between the subjective and the objective,
each dependent on the context and the research ques-
tion.25,26 A pragmatic approach supports the researcher to
focus on providing a practical level of truth and identify
meaningful insight,26 in this instance, identifying “what
works” for the benefit of the soccer academy talent devel-
opment environment. And, in doing so, offers the
researcher the scope to be recognised as a co-constructor
of knowledge.24

Participants
A form of purposive sampling was adopted to attain insight
based on relevant experience.27 Eight male stakeholders
(also commonly referred to as ‘interest holders’) who
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were currently working within a professional soccer club’s
male youth academy volunteered to participate in this
study. The academy is an ‘elite’ level programme based
upon Club Academy Scotland classification by the
Scottish Football Association,28 and is nested within a pro-
fessional soccer club playing in the top tier in Scotland. The
academy boasts seven age groups beginning at U11 and up
to a combined U17/U18. Inclusion criteria defined eligibil-
ity in cases where a stakeholder was currently working
within the club academy and had held their current position
at the club for a period longer than one year. Informed
consent was gained from all participants along with provid-
ing information and a detailed explanation of the study. One
stakeholder left the club during the study, while another
could not participate due to personal reasons. Therefore, a
total of six stakeholders (mean ± SD: age 38.8± 11.8
years; professional experience 8.6± 6.8 years) were
recruited.

Participant roles included head of academy (former pro-
fessional soccer player, UEFA Pro License, over 20 years
of coaching experience), head of performance (Ph.D in
sport science, 14 years of sport science experience), two
academy physical performance coaches (both educated to
Masters level, over 5 years of sport science experience),
and two age-group technical coaches from the academy
(both former professional soccer players, UEFA A
License, 5–15 years coaching experience). In an attempt
to mitigate social hierarchical influence (such as between
heads of department and coaches), stakeholders were col-
lectively briefed regarding the purpose and processes of
the study, advised to speak freely throughout data collec-
tion, and reminded that their participation and contribution
to the study was entirely voluntary and would not impact
their role at the club. Ethical approval was obtained from
the local university ethics committee (ref. 2883079) prior
to commencement of the study.

Procedures
Focus groups were selected to accommodate multiple
voices and viewpoints throughout data collection,29 akin
to typical processes within applied sporting environments.
Participants were split into two focus groups dependent
on their role (technical coaches: n= 3; physical perform-
ance coaches: n= 3). This separation facilitates analysis
through the validity of comparisons between sub-groups.30

Division into two equal sub-groups was intended to allow
all stakeholders to speak freely, minimising confrontation
due to divergent answers within the discussion arising
from other stakeholders nested in different academy per-
formance departments. The first focus group contained
the head of academy and two technical coaches, whereas
the second group included the head of performance and
two physical performance coaches. Such homogeneity
based on a shared characteristic – in this case, role – can

stimulate interactions, flow, and consensus on a given
topic.29 Focus groups were conducted within a private
meeting room within the club’s training ground and were
recorded using Microsoft Teams with a Dictaphone being
used as a back-up recording. The process was facilitated
to identify themes and relevant issues pertinent to the
research question and ensured fluent discussion and rich-
ness of the data.27 Focus groups were coordinated around
core questions exploring stakeholders’ general philosophy
(e.g., “How do you view your role in relation to player
development”), aims (e.g., “What do you want to achieve
with the players during their time at the academy”), deci-
sion making (e.g., “How does physical fitness testing influ-
ence programming for players”), and opinions (e.g., “How
do you find communication between disciplines regarding
physical fitness testing results”), in relation to the physical
fitness testing processes within the academy. Adopting a
semi-structured interview style, prompts and probes were
used during questioning to encourage elaboration, further
explore emerging perspectives, and to ensure the researcher
accurately interpreted the responses from all individuals.
Focus groups proceeded until participants had no further
information or comments to add. Each focus group lasted
between 35 and 40 min, with 74 min of interview data col-
lected in total. Transcripts were made available on request
to all stakeholders who participated in the focus groups to
permit member checking and improve the validity of the
results.31 Stakeholders were invited to revise and edit text
in instances where they deemed necessary. This resulted
in minor grammatical amendments and clarification of per-
ceived ambiguity within the transcripts.

Data analysis
Qualitative data collected from focus groups were analysed
using framework analysis, which is appropriately aligned to
pragmatism as it facilitates a systematic approach to frame-
work advancement and allows comparison between both
focus groups. Framework analysis uses a structured, matrix-
based approach to identify commonalities and differences
in qualitative data, seeking to draw descriptive and/or
explanatory conclusions clustered around themes.32

Framework analysis is widely used within qualitative
research, particularly when analysing data from multiple
disciplines, allowing codes to be generated without losing
the context of individuals’ views.32 This method was also
selected due to the flexibility provided to the researcher to
use either deductive or inductive research questions.32

This mixed approach was deemed important within our
research as it allowed deductive analysis of the data
around core questions, whilst also remaining open to new
insights that may present from the stakeholders. This
process involved a six-stage procedure to develop themes
and concepts from the data set: (1) transcription and famil-
iarisation of the entire data set; (2) coding; (3) developing a
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working analytical framework; (4) applying the framework;
(5) charting data into the framework, and (6) interpretation
and mapping of the data.27,32 Familiarisation of focus group
content was accomplished by listening to the recordings and
reading the transcriptions several times; due to their inter-
play, both stages are presented as one as part of this
procedure.

An inductive methodology was used to interpret and
analyse the raw interview data, to allow for open coding
that would support the development of a framework.32

Coding was performed at this stage by adding notes along-
side transcriptions. Notes were then used to generate a set of
codes, each with a brief description, which formed the
primary analytical framework. The framework was then
applied to each transcript which was systematically coded
and relevant text being attached to the corresponding
code. Following synthesis of the analytical framework,
data was then outlined in a matrix. Themes and sub-themes
were then generated after analysing the matrix and connect-
ing codes which were grouped into structured topics. These
topics were generated based on the main aims of the study
and specifically generated themes and sub-themes from the
data.

Even though pragmatism accepts researcher bias and
prejudice,24 the approach recognises the importance of the
moral, ethical, and practical consequences associated with
the research process. To moderate any potential researcher
bias, reflection and analysis played a significant role within
the coding and final interpretation and mapping of the data
phases.26 A critical friend with 15 years of experience in
qualitative methodology was used to review the coding
and framework process. Acknowledging the importance
of participant voices and perceptions related to the study
aims, data were reported following a qualitative description
approach.33

Results
Three themes were generated from the interviews with tech-
nical and physical performance coaches regarding the imple-
mentation of physical fitness testing as part of the talent
development provision within the soccer club academy.
These themes related to: i) Intentions and rationale behind
physical fitness testing provision; ii) Utility of physical
fitness test results within talent development; and iii)
Reflective experiences of multidisciplinary practice asso-
ciated with physical fitness testing. Themes, codes, interpret-
ive definitions, and extracts are provided in Table 1.

Theme 1: Intentions and rationale behind physical
fitness testing provision
Technical and physical performance coaches recognised the
broader purpose of physical fitness testing – relative to talent

development – was foundational for its inclusion within
academy provision. Two codes comprising 24 extracts
(Technical Coaches: n=15; Physical Performance Coaches:
n= 9) were combined for this theme.

Physical development is paramount to long-term success. All
participants, across both groups identified the importance
of physical qualities regarding progression within youth
academy soccer. Notably, advancing physical fitness
throughout adolescence was highlighted as crucial to meet
the increasing physical demands of the game:

“They must be athletic…The way the modern game is now,
you have to be very, very athletic to play at the level that
we’re looking for them to play at. And so that’s where
the sports science side of things becomes paramount”
(Technical Coach 1).

The ongoing development of physical qualities was also
raised with a recognition of “progress” between chrono-
logical age brackets: “The key with the academy players
is progressing them year to year, especially the younger
age groups…” (Physical Performance Coach 2). Finally,
instances of youth-to-professional transition were pre-
sented, with a clear appreciation for the physical challenges
presented during this phase of development: “We need to
get them quick to be able to compete with the development
squad or first-team players when they get the chance to go
and play alongside them” (Technical Coach 3); “[physical
progress] therefore, gives players a greater chance of gradu-
ating into the first team. Or at least [players who are] phys-
ically ready to graduate to the first team” (Physical
Performance Coach 1).

Fitness testing can be used as a marker of ‘application’.
Amultidimensional approach was identified from interview
data, suggesting that physical fitness testing provides
broader insight on player performance. Technical coaches
indicated that they evaluated psychological characteristics,
such as how they perceived players’ effort and dedication
– their ‘application’ – to their training and development:

“…[We] also look at their endurance, but I see that more as
the mental side of things, especially for a lot of the players,
it’s a guide to see who’s not worked or who’s lost a bit of
fitness over a period of time.” (Technical Coach 1).

“It’s a benchmark of application. As generally, [at the] start
of the season and at the end of the season, you get to see
where individual is physically, and then you can use that
when they come back to see whether they are better than
that or are they worse than that. For me, that’s a represen-
tation how they’ve been living away from the game,
whether they’ve had a good off-season or if they’ve
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enjoyed themselves too much when they come back.”
(Technical Coach 2).

Similarly, physical performance coaches referenced using
physical fitness testing data to make judgement on how
much they felt players had performed during a training
period or block: “You can get a sense of how well or
how poorly they have done, or however good or bad their
physical profile is for each player or each squad as a
whole.” (Physical Performance Coach 1).

Theme 2: Utility of physical fitness test results within
talent development
The second theme generated from the interviews with tech-
nical and physical performance coaches related to areas of
talent development that could be informed by physical
fitness testing data. Three codes comprising 38 extracts
(Technical Coaches: n= 22; Physical Performance
Coaches: n= 16) were combined for this theme.

Guiding physical development using objective data. Coaches
were complimentary about the use of physical fitness test
data to provide structure and precision during training pre-
scription with academy players:

“Also, using [fitness test data] to individualise training pro-
grammes for each player who may have a particular weak-
ness in one of the physical profiling pillars such as

explosive and braking strength. This would allow us to
incorporate exercises which target that area of perform-
ance.” (Physical Performance Coach 3).

The influence of physical fitness testing to impact talent
development was also recognised: “I think the testing over
the season probably has a big influence for the programming
of the players and squads…” (Physical Performance Coach
2), alongside referring to test data when evaluating the effect-
iveness of training approaches: “Probably to gauge how well
the programme is working. That they are doing the strength
and conditioning programmes and whether the interventions
we are doing in the gym and on the pitch are working”
(Physical Performance Coach 1).

A reported benefit of the objective data derived from the
physical fitness testing was to allow coaches to gain insight
on the maturity status of players. Technical coaches repeat-
edly referenced considering these data when making judge-
ments and decisions:

“Yeah, I think that’s why their testing results shouldn’t be
taken in isolation, they should be taken in conjunction
with the maturation numbers. So, we know that if a
player isn’t fully mature, we might not get testing results
out of him the same as if he was at 100% maturation.”
(Technical Coach 1).

“Especially with my age group as you can see with their
growth, they become a bit like Bambi on ice – they lose

Table 1. Themes, codes, interpretive definitions, and extracts derived from focus group interviews from technical and physical

performance coaches.

Theme Codes Interpretive Definition Codes Extracts

1. Intentions and rationale behind

physical fitness testing

provision

• Physical development is

paramount to long-term

success

The broader purpose of including physical

fitness testing within talent development

should be understood, agreed across all

stakeholders, and related to long-term

performance and development goals.

2 24

• Fitness testing can be used

as a marker of application

2. Utility of physical fitness test

results within talent

development

• Guiding physical

development using

objective data

Results and data provided by physical

fitness testing should directly inform a

wide range of aspects of training, and

assist stakeholders with making

informed loading, development, and (de)

selection decisions.

3 38

• Informing on-pitch training

using fitness test results

• Using fitness test results for

benchmarking exercises

3. Reflective experiences of

multidisciplinary practice

associated with physical fitness

testing

• The need for ongoing

education and

communication between

coaches

Coaches should strive to work

collaboratively acknowledging

differences in perceptions and

preferences related to dissemination and

integration of fitness test results. Wider

considerations relative to the selection

of tests/a testing battery are evident.

3 52

• Awareness of test reliability

and validity

• Considerations for

refinement or growth of

the testing battery
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their co-ordination. So, I think we need to take this into con-
sideration, we have started to do this, and started to manage
the players’ load as well, which has been beneficial.”
(Technical Coach 3).

The importance of monitoring maturity status was also
identified by physical performance staff: “[Maturity
data] would affect our on-feet conditioning with the
squads as we don’t want to overload a player who is
going through this stage” (Physical Performance Coach
2). Physical performance coaches also recognised the
value of maturity data to technical coaches: “For those
circa- peak-growth we can feed this back to the coaches
in our reports with a ‘red flag’ to make them aware of
someone who is going through [peak growth] and poten-
tially more susceptible to a growth-related injury.”
(Physical Performance Coach 3).

Informing on-pitch training using fitness test results. While
instances of gym-based and isolated physical training
were referenced during discussions, the use of physical
fitness testing data to inform on-pitch training was refer-
enced. One physical performance coach highlighted the col-
laborative nature between the physical performance and
technical coaches in developing appropriate pitch-based
training guided by physical fitness test results:

They [coaches] are the ones that control 90% of the physical
work that players do. So, it’s an opportunity for them to
work on the weaknesses they might see but also those iden-
tified from the profiling through the drills they do on the
pitch and in that sense its quite collaborative.” (Physical
Performance Coach 1).

Technical coaches also highlighted the “guiding” nature of
the information that they receive, suggesting that they
merge objective data with their own subjective judgement:
“We use [physical fitness test data] as a guide more than
anything and it’s a framework from which to work from.”
(Technical Coach 1). However, technical coaches also
raised concerns around a potential disconnect between
testing performance and on-pitch evaluations:

“So, for example, a player might test very well at certain
things in the gym, but he doesn’t transfer that onto the
pitch and that’s something that we have to look at…
They have to be able to take it onto the football pitch.”
(Technical Coach 2).

“Because we see players on the pitch that in a game, you
know, run up and down, up and down, but then don’t
give a great testing score… usually our eyes tell us on the
pitch what a player can do and what a player can’t do.”
(Technical Coach 1).

Using fitness test results for benchmarking exercises. All parti-
cipants, across both groups, identified the benefits of
‘benchmarking’ using physical fitness test results, compar-
ing data both within a team and to previous cohorts. This
evaluation allowed physical performance coaches to make
a more representative judgement on physical fitness test
performance:

“… we have benchmarks for each of the tests based off his-
toric internal data, previous years of academy teams. So, we
can benchmark a player on any testing day in comparison to
what has come before them, and classify whether that is
high, normal, or low for each test and each profile.”
(Physical Performance Coach 1).

“… [previously collected data] allows us to potentially see
the progression throughout the years and tells us whether a
player is [physically] performing well within their age
group or not.” (Physical Performance Coach 3).

This exercise was also valued by coaches who reported a
particular interest in establishing both position-specific nor-
mative values: “if we know what [former successful
academy players] are doing from the full back position,
from centre back position, from attacking midfielders’ pos-
ition, we can then benchmark outwith the academy scores”
(Technical Coach 3), along with drawing connections
between values achieved by current first-team and senior
academy players: “Can we see what the first-team standard
is and where the academy is, where they need to get to?”
(Technical Coach 2).

Theme 3: Reflective experiences of multidisciplinary
practice associated with physical fitness testing
The final theme generated from the interviews with tech-
nical and physical performance coaches identified priorities
and perceptions related to the effectiveness of physical
fitness testing within the academy. A total of three codes
comprising 52 extracts (Technical Coaches: n= 28;
Physical Performance Coaches: n= 24) were brought
together for this theme.

The need for ongoing education and effective communication
between coaches. Both coach groups highlighted the
importance of collaborative working between disciplines
to ensure a cohesive approach to talent development.
Technical coaches, specifically, sought clarity on the
purpose and application of the physical fitness tests being
implemented: “Do we understand enough about the tests
that we do, why we do those tests?” (Technical Coach 1).
This was followed by coaches declaring the need to under-
stand translation to soccer-specific performance: “I think it
would be useful to have more clarification on how the tests
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relate to on-pitch for us as coaches to have a better under-
standing of why we are doing these tests and what it
means.” (Technical Coach 2). This was culminated by tech-
nical coaches querying their ability to take action upon
receiving fitness testing data:

“…we get the testing results, but then what do we do if
those testing results aren’t as good as what we want them
to be? What can we do to make that player better, and
what can that player be doing on a daily basis in the gym
to make him better than to improve the testing score? So
really, we’re just given a test result, but then not doing
enough about it. I think we could do more.” (Technical
Coach 1).

In addition to understanding the purpose and translation of
the testing battery, technical coaches raised a desire for
clear, simplistic, and timely communication of physical
fitness test results:

“Making it as simple to understand as possible, so it’s as
easy to use as possible and with more clarity on it… I
think a lot of the time, a lot of sports science data we get
is too much and not clear enough with enough clarity for
us just to pick up, look, see what they get and then put
down” (Technical Coach 2).

This was expanded upon, identifying a need for more
improved data visualisation more suitable to a lay audience:
“Can we present it in a way that is going to be easy to read
for somebody that isn’t a sport scientist?” (Technical Coach
1); “I agree with what [Technical Coach 1] is saying about
layman’s terms, simplifying it.” (Technical Coach 3).
Finally, one technical coach stressed the need for timely
communication of results: “…we don’t seem to get [the
data] straight away, and I don’t think the sports science
department know that we want that data, and we want it
straight away…” (Technical Coach 1).

Comparatively, physical performance coaches claimed
to recognise the importance of effective communication
of physical fitness test results with technical coaches:

“…but they also have to be able to explain it and justify it to
the parents. You know, they have to talk it through to them.
We have to facilitate that for them by making sure [the data]
is clear, easy to read, and easy to explain.” (Physical
Performance Coach 1).

Challenges in translating these data were, however, raised
by the physical performance staff: “…we could have
longer, more in-depth one-to-one chats with coaches to
talk through the reports and go through individuals within
their squads, but where do you find the time?” (Physical
Performance Coach 2); “…certainly at the academy level,
there probably hasn’t been as much face-to-face contact

in terms of speaking to [technical coaches] about the
testing.” (Physical Performance Coach 1). This was fol-
lowed up by a comment perceiving a potential barrier
from technical coaches around the physical fitness test data:

“I think one of the pitfalls though is that the coaches just
want to sort of corroborate what they already think about
a player. They just want to see that there is data that’s con-
venient to what their narrative about a player is.” (Physical
Performance Coach 3).

This was corroborated by a second physical performance
coach who raised similar concerns about the translation of
the physical fitness testing results: “as [Physical
Performance Coach 3] said, when it confirms their narra-
tive… you get coaches questioning why their physical pro-
filing isn’t very good but what they are seeing about them
on pitch is good.” (Physical Performance Coach 2).

Awareness of test reliability and validity. Technical and phys-
ical performance coaches acknowledged the importance of
fitness tests being accurate and indicative, providing mean-
ingful data. Physical performance coaches appeared confi-
dent with the integrity of the selected testing battery:
“There is legitimate scientific rationale to use these tests,
so I think that is the main thing.” (Physical Performance
Coach 1). Similarly, reference to the utilisation of technol-
ogy underpinned additional assurance on the accuracy of
data retrieved from tests: “…we have an advancement of
technology at the club. For example, we now have force
decks, so we don’t need three practitioners standing with
measuring sticks for hops.” (Physical Performance Coach
2). Physical performance coaches also identified a potential
trade-off between comprehension and efficiency: “…we
aim to be more pragmatic to allow us now to test the
whole squad in 45 min and get good data.” (Physical
Performance Coach 1).

Technical coaches, on the other hand, raised caution
related to potential learning effects perceived for some of
the tests:

“Then the next time that you do the [maximal running test],
you are aware of the distances and the timings, you can take
10–15 s of it. So, I would judge the [maximal running test]
maybe after two or three times of completing it.” (Technical
Coach 2).

Technical coaches also highlighted considerations around
construct validity, relaying the necessity for test perform-
ance to translate to on-pitch observations:

“There are factors within [the fitness testing] that may not
present themselves on a Saturday… So, you use it as a
guide – and I think it’s a good guide – but it’s not the be
all and end all for me.” (Technical Coach 1).
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Considerations for refinement or growth of the testing battery.
Lastly, coaches proposed potential ideas for improving the
physical fitness testing process. Both groups presented
the idea of more specific testing to better account for
the varying inter-position demands of soccer: “Can we do
different tests for different positions? So, more position-
specific, like a centre back doing different tests to a
striker or winger as there’s probably different demands,
physically… I think that’s the next step.” (Technical
Coach 3). This suggestion was shared by the physical per-
formance staff, identifying the varying demands between
goalkeepers and outfield players: “…maybe look more
into goalkeeper testing and profiling. I think in football,
in general, from what I’ve seen and read there isn’t an
awful lot of it. [We are] certainly looking at on-pitch type
assessments for goalkeepers’ performance.” (Physical
Performance Coach 3). In addition to proposing position-
specific approaches to fitness testing, physical performance
coaches also offered the idea of more individualised feedback
to players following testing: “I think maybe going more indi-
vidualised as they move into the older age groups… for
example, prescribing individualised runs based off their
[maximal running test]” (Physical Performance Coach 1).

Physical performance coaches, specifically, caveated
these suggestions with a degree of conservation. These
coaches reiterated time-demands they currently faced:
“I think with any testing protocol, the academy is no differ-
ent, you’ve got to be pragmatic and realise what you can
logistically do and what is feasible time wise.” (Physical
Performance Coach 1). They also reflected on previous
experiences and refinement of the current testing battery
to articulate their hesitation:

“You know, if you were reviewing it or casting a critical eye
over our testing protocol, you could say well you’re not
measuring this directly or you’re not doing that. But that
is a deliberate move away from that for the reasons I’ve
mentioned earlier [pragmatism and feasibility].” (Physical
Performance Coach 1).

“Previously, we had to do the testing over two-weeks
because the protocol couldn’t be fit into one session, you
needed two hours to complete it. It was accepted and it
was fine, but it wasn’t particularly popular with the
coaches because it was more time away from football.”
(Physical Performance Coach 2).

Discussion
This study aimed to investigate technical, and physical per-
formance coach perceptions of effective utilisation of phys-
ical fitness testing as part of a talent development process
within a professional soccer academy. The analyses pro-
vided a working framework identifying three themes

central to the effective utilisation of physical fitness
testing processes including: (i) Intentions and rationale
behind physical fitness testing provision; (ii) Utility of
physical fitness test results within talent development; and
(iii) Reflective experiences of multidisciplinary practice
associated with physical fitness testing. While technical
and physical performance coaches were aligned with their
perspectives related to these central concepts, role- and
discipline-specific context was apparent.

The first emergent theme ‘Intentions and rationale
behind physical fitness testing provision’ reiterated the
necessity of establishing clear reasoning for incorporating
this activity within talent development environments in
soccer. Technical coaches within our study stressed the
importance of physicality within their academy soccer
players as they aimed to progress them through chrono-
logical age groups and towards the first team. While evalua-
tions of multidimensional characteristics in soccer
consistently place other multidimensional qualities (i.e.,
technical and psychological) in higher regard to physical
traits,34–36 there is recognition of the high physical standard
required within professional soccer.37 Failure to appropri-
ately prepare soccer players for the physical demands of
professional soccer can result in reduced performance or
injury.11 Scientific reports also acknowledge the increasing
physical demands of training and competition in
soccer.38,39 This culmination has resulted in physical devel-
opment and preparation receiving consistent allocation of
time and resource within soccer talent development pro-
grammes.40 Our findings provide support for the notion
that the monitoring and evaluation of physical qualities
through systematic testing processes is valued within the
wider objectives and intentions of a professional soccer
academy.

Also aligned to this theme was the finding that coaches
used physical fitness testing as a marker of application or
effort of young soccer players within the academy. This
provides evidence of deeper evaluation, yielding additional
information and a broader insight into players during this
process.41 Historically, physical fitness testing has received
scrutiny as a monodisciplinary and potentially disconnected
evaluation, typically performed in isolation away from
soccer performance.20,42 Comments recorded during our
focus groups, particularly from technical coaches, combat
this long withstanding critique, suggesting that some tests
may allow a more comprehensive assessment of players
than originally considered. Finally, coaches interpreted
physical fitness testing information as part of a wider, multi-
dimensional assessment of players as part of their player
“profile”. This multidimensional evaluation of players is
widely endorsed within talent development literature, con-
sidering the various possible successful archetypes preva-
lent in team sport athletes.2,43

The second theme ‘Utility of physical fitness test results
within talent development’ provided evidence of the
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integration of objective data derived from testing into train-
ing prescription within the soccer academy. A systematic
and evidence-based approach to talent development is
widely endorsed, yet not consistently executed within
soccer.20,44,45 Furthermore, a siloed approach to working
within professional sport has been reported, potentially lim-
iting the integration of sub-disciplines within broader talent
development approaches.21 Participants within our study
claimed to consult physical fitness test data during the
design of both on-pitch and gym-based training, and
when evaluating the effectiveness of programmes and inter-
ventions. Given the inclusion of fitness testing within the
typical duties of physical performance coaches, the consid-
eration of these data is common within isolated gym- or
pitch-based physical development conducted by these
staff.9 However, the observation that technical coaches
also referenced these data when designing and prescribing
training was positive and demonstrated a unified and multi-
disciplinary approach to talent development at the
academy.46

Both coach groups referenced the consideration of
growth and maturity data when planning training and con-
ducting evaluations on academy players. The impact that
growth and maturation can have on acute player perform-
ance, inter-individual development trajectories, and risk of
overtraining and injury is well-established.43,47 Therefore,
it is commendable but not unsurprising that coaches refer
to this data within a professional soccer academy environ-
ment. Technical coach comments suggest a detailed under-
standing of the growth and maturation process with specific
reference to expectations and ensuring a more balanced
assessment of players during this phase. This is positive,
as early maturing players are typically over-represented in
academy soccer and are perceived as higher-performing
compared to their less-mature peers.48,49 Physical perform-
ance coaches equally reported utilising growth and maturity
data throughout the talent development process; however,
used these data to inform decisions regarding prescribing
and monitoring player load. This slightly disparate use of
growth and maturity data aligns to the respective roles
of these coaches within the wider multidisciplinary
team,10,13 and should be recognised. Nevertheless, the inte-
gration of these data derived from physical fitness testing
demonstrate effective consideration of growth and matur-
ation within the holistic talent development environment
within our study.

The last code related to this theme was the prevalence of
benchmarking exercises utilising physical fitness test data.
An ability to compare and reference testing scores to histor-
ical data is desirable within talent development systems.50

Coaches within our study suggested that comparative data
allowed more representative evaluations of players to be
made, acknowledging discrepancies between playing posi-
tions, age group norms, and successful first-team graduates,
rather than being limited to data from one individual or a

single testing session. By attempting to conduct a compre-
hensive evaluation of players, utilising objective data,
coaches in our study appear to adopt a longitudinal
outlook to talent development, an approach encouraged
by published literature.51,52 Coaches also reported that com-
parative data was used to inform performance thresholds,
establishing “high, normal, or low” scores for tests. An
evidence-based approach to talent development is encour-
aged by contemporary literature.45 Yet, emerging reports
warn against an over-reliance on data and recommend com-
bining both objective and subjective to inform player devel-
opment.53,54 While gaining a more extensive understanding
of players’ performance and areas for development is good
practice, the talent development pathway is a unique and
inimitable process which is influenced by a multitude of
internal and external factors. Coaches should be reminded
of the various possible successful archetypes in
soccer,2,43,55 and apply caution when relying upon com-
parative data when making player judgements or decisions.

The final theme ‘Reflective experiences of multidiscip-
linary practice associated with physical fitness testing’ pro-
vided an evaluative overview of the strengths and
challenges of incorporating physical fitness testing within
a talent development environment in soccer. Coach
responses during focus groups stressed the importance of
collaboration when coordinating multidisciplinary offerings
within a soccer academy.7,8 Within this, considerations
such as continued education, ongoing communication,
and implementation challenges were raised. Recognising
the inter-disciplinary differences evident between technical
and supplementary support coaches,9,10 consistent effort
may need to be given to ensure effective working of multi-
disciplinary teams. Aligned to our observations, technical
coaches have previously demonstrated preference for tech-
nical, tactical, and psychological attributes ahead of physio-
logical.56 Conversely, supplementary support staff – such
as physical performance coaches – have indicated substan-
tial perceived value in their contributions to the talent devel-
opment process.57 Our findings identified a slight
disconnect between the two groups of coaches. Technical
coaches reported a desire for greater simplicity and transla-
tion from the fitness testing process, whereas physical per-
formance coaches were sceptical whether the data were
simply being used to “confirm a narrative”. To combat
this, future research may consider exploring co-creation
methods within supplementary talent development provi-
sion in soccer. This approach has been previously imple-
mented within youth sport contexts involving multiple
stakeholders and may provide an opportunity for effective
collaboration when attempting to facilitate structural
change following identification of misalignment of services
with shared stakeholder responsibility.58

Ensuring that assessments are valid and reliable is funda-
mental to their inclusion within talent development environ-
ments.19,59 Physical performance coaches within our study
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provided a robust rationale for the fitness testing battery
used within the academy, referencing a long-term, iterative,
process, and utilising technology to ensure the accuracy of
the data. A recent surge in the selection of available technol-
ogy within performance soccer has led to a more objective
approach to testing and monitoring.15,60 Despite this, chal-
lenging the inclusion and necessity of assessments has been
advocated by coaches and practitioners, suggesting that an
overreliance on data and processes has emerged within pro-
fessional sport environments.15 Physical performance
coaches within our study demonstrated an appreciation
for this, advocating a need to operate within constrained
environments and provide meaningful, objective data on
select performance metrics. Technical coaches, on the
other hand, addressed this line of questioning by highlight-
ing potentially prevalent learning effects and challenging
the construct validity of the physical fitness test battery.
Potential confounding variables – such as learning effects
– should be considered and mitigated to the best of their
ability during any performance assessment.61 This is often
combatted with appropriate familiarisation, repeated
employment of a testing protocol, and robust assessment
methods.61,62 Technical coaches also queried the ability
of physical fitness testing to translate to on-pitch observa-
tions due to competitive match play eliciting “factors that
may not present themselves” within the isolated fitness
tests. Striving to accurately reflect the demands of competi-
tion should be a primary objective of a performance test.63

However, the open and dynamic nature of soccer competi-
tion may result in challenges between construct validity and
test accuracy.20 Stakeholders should strive to work collab-
oratively to communicate these challenges and temper
expectations of supplementary sport science support in
soccer.

Finally, coaches presented the idea of ongoing refine-
ment of the fitness testing battery used within the soccer
academy. This included ideas related to making the
testing battery more specific to different playing positions,
but also justification for the current testing arrangements,
reflecting on decisions made historically to improve the
efficiency of the process. Focus group responses related
to this code were somewhat conflictual, providing develop-
mental suggestions but then critiquing their feasibility due
to the aforementioned constraints. Varied inter-position
demands,64 and the distinct and individual requirements
of the goalkeeper,65,66 are widely recognised when con-
ducting a needs analysis for soccer players. Accordingly,
it is logical that these differences would be considered
during physical fitness testing, as raised by coaches
within our study. There was, however, acknowledgement
that this would exacerbate considerations around efficiency,
a recurrent theme when reflecting on positive elements of
the evolution of the current testing battery.

As with any investigation, this study is not without its
limitations. One limitation of the present study relates to

sample size; with only six participants recruited in total
(three technical coaches, three physical performance
coaches). From a methodological perspective, this may
limit the richness of data and skew the thematic analyses
upon the perspectives of these individuals, explicitly.27,30

However, we pose that our sample possess adequate infor-
mation power to provide rich insight into the research ques-
tion, despite lower participant numbers.67 Our sample size
is also aligned to comparable studies and carries applied
merit, representing a typical multidisciplinary team within
academy soccer when adopting a single-club approach.3,9,12

A further limitation is the translation of our data to other
talent development environments within soccer. We
recruited male coaches from two stakeholder positions
within a single Scottish male soccer academy. It is well
established that clubs may develop their own philosophy
regarding player development and the inner workings of
their multidisciplinary teams, and that discrepancies exist
between different contexts and within the viewpoints of dif-
ferent stakeholders.57 While our findings may provide a
useful framework for multidisciplinary teams working in
soccer talent development, we urge coaches and practi-
tioners to consider the intricacies and processes of their
own strategies and environment when interpreting the find-
ings from this study.

Conclusion
In summary, this study identified three themes pertinent to
stakeholder perspectives of physical fitness testing provi-
sion within a professional soccer academy. These findings
reiterate the necessity of establishing clear reasoning
behind including this resource within the academy offering,
provided evidence of the integration of objective data
derived from testing into training prescription and monitor-
ing, and identified strengths and challenges of incorporating
physical fitness testing within a talent development environ-
ment in soccer. Collectively, results from this study may
help rationalise physical fitness testing as part of academy
player development in soccer and act as a foundation to
encourage similar reflective and evaluative processes in
comparable talent development environments.
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