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Abstract

This review aims to examine the most significant research regarding the development of talent in sport, with a focus on

the quantity and type of practice necessary for the attainment of expertise. A total of 54 peer-reviewed empirical articles

were collected and analysed for their content. The literature reveals considerable evidence demonstrating that both

early specialization and early diversification can lead to expertise development. However, the contrasting views of

deliberate practice and deliberate play do not provide a sufficient spectrum of different learning activities for talent

development. Furthermore, the content analysis highlights some inconsistencies in the criteria used to characterize

different types of learning activities, pointing to the need for a more rigorous and detailed characterization of activities

that affect talent development throughout the lifespan. Finally, this review underscores the need for different methodo-

logical approaches to complement athletes’ perceptions of their past practice experiences gathered from retrospective

interviews. The potential value of using systematic observations to provide a detailed examination of the microstructure

of different learning activities is discussed.
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Introduction

In recent decades, expertise has been explored by
several researchers from many different fields ranging
from music, art and education to mathematics, science,
poetry, and, of course, sport.1–6 Here, the achievement
of such outstanding performances, often at the limits of
human capability, holds the attention of several
researchers seeking specific answers about how excel-
lence in sport is achieved.4,7 Research addressing the
acquisition and development of sport expertise com-
prises the study of how athletes reach and stay at the
pinnacle of their sport as well as what particular attri-
butes or components of performance are key contribu-
tors to the expert’s performance advantage in sport.8

Sport scientists have examined the development of
expertise in sport through different lenses, focusing
their attention on either environmental (nurture) or
genetic (nature) contributions (for a review, see
Davids and Baker9). Regarding the environmental
factors, several studies have examined athletes’ sport
participation from a developmental perspective in
order to understand what could influence the develop-
ment of expert performance (e.g. parental support, peer
influence, coach behaviours, birthdate and birthplace
effects, etc.).10–15 The examination of sport activities

throughout the athletes’ development has specifically
provided important insights into what constitutes an
optimal environment for athletic development.

Several review articles focusing on the developmen-
tal activities of elite athletes have been published in the
past few years,9,16–19 which have provided a current
understanding of the existing knowledge and have iden-
tified possible directions for future research. The key
messages of published literature reviews indicate that
(1) the amount of deliberate practice (i.e. relevant,
effortful activities done with the specific goal of improv-
ing performance)1 is a key factor in distinguishing
performers at different skill levels; (2) deliberate play
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(i.e. intrinsically motivating activities that provide
immediate gratification and are designed to maximize
enjoyment)19,20 is also an important early learning
activity in the development of expertise in sport; (3)
both early specialization (i.e. investment in one activity
and in deliberate practice from a young age) and early
diversification (early participation in a wide variety of
sports with high levels of deliberate play and low levels
of deliberate practice) are suitable pathways to reach
expertise in sport.9,19,21–23 Despite the important con-
tributions of these reviews, there still lacks a critical
view about key conceptual frameworks and methodo-
logical problems in this research field. For instance, the
analysis of deliberate practice and deliberate play as
two opposing and contrasting activities coexisting on
a continuum19,20,24 only provides a small example of
the panoply of different learning activities that take
place in athletes’ sport involvement. Other relevant
learning activities take place in the course of an ath-
lete’s development and should, therefore, be considered
in further research to obtain a more complete and real-
istic characterization of the development of expertise in
sport.20 Furthermore, empirical studies have demon-
strated some inconsistencies in the criteria used to
define key variables in the athlete development litera-
ture, namely the definitions of type of practice and
expert athlete.4,9,18,25 The difficulty researchers have
faced in attempting to find sport-related activities that
adhere completely to the strict definition of ‘deliberate
practice’ has led to the interchangeable use of this term
with other ‘sport-specific practices’,26 when they are in
fact different concepts. Likewise, the criteria used to
define the characteristics that comprise an expert ath-
lete have been inconsistent across sport studies, which
can easily lead to misinterpretations. For instance, the
athletes’ competitive level has been used interchange-
ably as one of the core criteria to define an expert ath-
lete, and it can vary from the adult national level27–29 to
adult or adolescent international level with regard to
high performing athletes (some of them Olympic ath-
letes).30–33 Expert coaches’ opinion,27,34 the competitive
results achieved35,36 and the number of years of prac-
tice28,37 are also common criteria used by researchers to
select what they consider to be expert athletes.
Therefore, all these inconsistencies can bias our under-
standing and consequently limit the identification of
important gaps in this research field. Additionally,
although retrospective methodologies have significantly
contributed to advancing the knowledge in this field,
the information gathered from retrospective interviews
or questionnaires only provides a rough approximation
of what athletes actually did during their development.
There is a need to reinforce retrospective data with
other methodologies such as the use of systematic
observation of the microstructure of practice (i.e. real-

time observations of the athletes’ practice across several
training sessions with video recordings and detailed
assessments of activities) so as to obtain a more in-
depth understanding of the specific contributions of
different learning activities to sport expertise.38,39

Thus, the main purpose of this article is to review the
role of developmental activities and participation trends
in the acquisition of expert performance and talent
development. Specifically, this paper will contribute to
the literature by critically reviewing a broad range of
concepts related to talent development, highlighting
important gaps in the literature, and, therefore, giving
insights into future research. The results emerged from
the systematic review are organised into two major sec-
tions. The first section aims to review the main concep-
tual frameworks in athlete development research,
namely the developmental sport activities and the
models that have been proposed to explain how athletes
develop in sport. In this section, we provide a critical
analysis of these concepts, identifying some gaps that
should be considered in future research. The objective
of the second section is to examine the empirical research
developed around the theoretical frameworks mentioned
in the first section of this paper, highlighting what we
know and proposing new directions for future research.

Method

The procedure of data collection and data analysis fol-
lowed the guidelines of systematic reviews previously
developed in the sport psychology research field.40–43

In order to achieve the purposes of the study and to
ensure the scientific quality of the work reviewed, peer-
reviewed journal articles formed the basis of the review.
Database searches were conducted in PubMed, Web of
Science, Scopus, EBSCO and SPORTDiscus. Searches
were also conducted using Google Scholar. All
databases were searched using combinations of the fol-
lowing keywords: ‘youth development’, ‘deliberate
play’, ‘deliberate practice’, ‘practice’, ‘practice history’,
‘early specialization’, ‘early diversification’, ‘practice
structure’, ‘practice organization’, ‘skill acquisition’,
‘learning’, ‘expertise’, ‘excellence’, ‘elite’, ‘performance’,
‘high level’, ‘peak performance’, ‘talent’ and ‘talent
development’. The scope of terms led to articles in sev-
eral scientific fields; thus, we restricted our search to
include ‘sport’ and ‘athlete’ to reduce and specify the
results obtained. We also scanned reference lists in
these publications in order to find other important art-
icles for this review.

The criteria for including a study in this review were
as follows: (1) the article had to focus on athlete devel-
opment, talent development, developmental pathways,
learning activities or athlete development models,
(2) the article had to be written in English, and
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(3) the article had to be published in a peer-reviewed
journal. There were no restrictions regarding study
design or publication year. We did not exclude studies
on the basis of participants’ age or skill level. Studies
focusing on talent development in a research field other
than sport were excluded. Also excluded were studies
published in a language other than English as well as
those published in non-peer-reviewed journals. With

these inclusion and exclusion criteria in mind, we
found 54 articles published in 23 scientific peer-
reviewed journals. Figure 1 shows the flow chart for
paper selection. The first author screened titles,
abstracts and full text reports of all studies identified
by the search strategy and excluded studies that were
classified according to reason for exclusion. The first
and second authors cross-checked this process
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Records excluded based on 
title and abstract 

(n=593) 

Full-text articles excluded, 
with reasons 

(n=163) 

Reasons for exclusion: 
• No data on talent development in sport 

(n=70); 
• No data on training patterns (n= 63); 
• Letter to editor, comments, etc (n=11) 
• No full-text articles (19) 

Figure 1. Flow diagram of the literature search and study inclusion.
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independently and determined the inclusion or exclu-
sion of the studies. All the authors examined the find-
ings and decided the structure of this review article.

Results

Theoretical background in
talent development research

The role of developmental activities in talent development. The
developmental activities undertaken by children in spe-
cific learning environments are important contributors
for skill development and should be explored when
examining early talent development programmes in
sport. Bronfenbrenner44 suggested that human develop-
ment and human behaviour are the materialisation of
person–context interactions and that a network of
nested systems which are in constant interaction with
each other result in specific developmental outcomes.
Accordingly, when the development of learning
activities for children in sport is considered, many per-
sonal and environmental factors interact to determine
an individual’s talent development trajectory.20

Therefore, understanding what facilitates sports partici-
pation may contribute to the development and
implementation of effective programmes that increase
involvement in sport activities, thereby enhancing phys-
ical, social and psychological wellness in children.20,45

Ericsson et al.1 studied the role of practice in the learn-
ing and skill acquisition of pianists and violinists and
concluded that the most effective learning occurs
through involvement in deliberate practice activities.
Accordingly, deliberate practice is defined as ‘a highly
structured activity, the explicit goal of which is to
improve performance; requires effort and is not inher-
ently enjoyable’ (see Ericsson et al.,1 p. 368). The main
focus of deliberate practice is to foster skill devel-
opment and performance enhancement; hence it is not
simply training per se that is necessary for the attain-
ment of expertise, but the engagement in specific forms
of practice. The emphasis of deliberate practice is there-
fore placed on factors such as concentration, effort,
motivation and relevance. According to Ericsson
et al.,1 optimal learning and improvement of perform-
ance occur when involved in activities that lead the
individual to focus on, persist in, and tolerate high
levels of specific, appropriate and pertinent practice,
wherein they ‘are motivated to practice because practice
improves performance’ (p. 368). Therefore, deliberate
practice activities are specific developed ‘to overcome
weaknesses and performance is carefully monitored to
provide cues for ways to improve it further’ (see
Ericsson et al.,1 p. 368). On a more practical level, we
could identify as an example of deliberate practice
activities a specific offensive tactical task in volleyball

with the main goal of improving the coordination
between setters and hitters and, consequently, the effi-
cacy in the attack, or, a specific task for work on tech-
nique in gymnastic. Accordingly, Ericsson et al.1

claimed that ‘individuals who start early and practice
at the higher levels will have a higher level of perform-
ance throughout development than those who practice
equally hard but start later’ (p. 392). The concept of
deliberate practice as the prototype activity that lead to
elite performance in sport suggests that young athletes
who are involved in high amounts of deliberate practice
early will have a better chance to develop into elite
performers.

The early specialisation approach to talent develop-
ment in sport includes an early start age in one sport
and an early investment in focused intensive training
such as deliberate practice.16,17,46 According to the ori-
ginal study of Ericsson et al.,1 the best group of violin-
ists with estimated prospects for an international solo
had accumulated an average of over 10,000 hours at
age 20, suggesting the existence of a monotonic rela-
tionship between the number of hours of deliberate
practice and the performance level achieved.
Similarly, a relationship between the engagement in
high quantities of sport specific practice (deliberate
practice) and the achievement of expertise has been
found in sport studies.18,27,35,47–49 However,
Ericsson50 recently clarified that ‘there is nothing magi-
cal about exactly 10,000 hours’ (p. 534), as several
researchers had misconstrued the alleged need for
10,000 hours to become an expert. Indeed, research in
sport has shown that expert athletes have usually accu-
mulated between 4000 to 6000 hours of sport-specific
practice before reaching an expert level of perform-
ance.35,48,51,52 For instance, Baker et al.27 found that
Australian athletes achieved national team selection
after only 4000 hours of sport-specific practice.
Similarly, soccer players52 and wrestlers53 went on to
achieve international selection after accumulating
approximately 4000 and 6000 hours of sport-specific
practice, respectively. Therefore, it seems that there
are other important activities and experiences other
than just the quantity of deliberate practice that con-
tribute to the development of expertise in sport.

As previously discussed, the quantity of deliberate
practice throughout development has been the focus
of several studies in sport; similarly, the subjective
experience that defines deliberate practice has been
examined in various sport studies. The subjective
experience that differentiates deliberate practice from
other sport activities consists of a series of tenets related
to the effort and enjoyment of deliberate practice.1 In
general, the original tenets that characterise deliberate
practice, including a high level of effort and low level of
enjoyment, have received mixed support in sport
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studies.54 For instance, sport studies consistently report
positive ratings of enjoyment for practice activities that
require effort and are relevant to improved perform-
ance.18,30,47,55 Furthermore, a focus on specialised
training during the early stages of development has
been associated with several negative conse-
quences.16,17,56 Evidence suggests that intensive training
during early periods of development can increase an ath-
lete’s risk of specific types of injury as well as decrease
sport enjoyment36,56 and stifle psychosocial development
by reducing the number of opportunities for growth in
these areas.46,57 Moreover, reducing our understanding
of the talent development process by only considering
the involvement in a single form of activity (i.e. deliber-
ate practice) fails to acknowledge the important role of
other activities in the acquisition of expert perform-
ance.21 For instance, informal free-play activities of
infancy and childhood as well as structured (and less
structured) practice activities typical of organised sport
and practice activities that are inherently enjoyable are
equally relevant to the development of sport expertise.24

The concept of deliberate play proposed by Côté58 as
‘early developmental activities that are intrinsically
motivating, provide immediate gratification, and are
specifically designed to maximize enjoyment’ (see Côté
et al.,20 p. 10) has been postulated as an essential activ-
ity in the early involvement of athletes in sport. A con-
siderable amount of evidence has demonstrated that
athletes who had a diversified early sport experience
and engaged in deliberate play during childhood
could achieve an elite level of performance in
sport.5,15,28,59,60 Early diversification is based on the
notion that children ‘sample’ a wide range of sporting
activities that involve high levels of deliberate play and
low levels of deliberate practice.19,21,24 Early diversifi-
cation typically occurs during childhood before a grad-
ual decrease in the number of activities and the
‘investment’ in one sport during mid to late adoles-
cence.24,57,58 Participating in a variety of sports allows
children to experience a number of different physical,
cognitive, affective and psychosocial environ-
ments.21,57,61 Therefore, early diversification is thought
to lead to sport expertise because of the intrinsic motiv-
ation that stems from the fun, enjoyment and compe-
tence children experience through their sporting
involvement.19,57,62 It has also been suggested that the
skills and physiological conditioning developed
through a diversified childhood sport involvement
may be transferable to the sport in which the athlete
later specialises.35,63 However, Côté and colleagues19,24

suggested that as the athlete progresses in sport, there is
a marked shift from activities focused on pleasurable
participation and play to a focus on activities designed
to optimise performance improvements through prac-
tice. Despite the benefits of early diversification for

talent development, there are some questions that
remained unanswered. For example, little is known
about the possible transfer of learning across different
sport activities experienced in the early stages of devel-
opment and its contribution to sport expertise.
Moreover, research is yet not clear about whether
early diversification and the development of expertise
are a result of a delayed start in deliberate practice in
the primary sport, the child’s intention to have fun
during the early sport experiences, diversification
across several sports or a greater amount of time
spent in child-led activities compared to adult-led activ-
ities. These potential gaps in literature are worthy ave-
nues to explore in future research.

Although the theoretical framework for early
specialisation/deliberate practice and early diversifica-
tion/deliberate play has been important in guiding
research about athletes’ development research in the
last several years, empirical evidence has demonstrated
that deliberate practice and deliberate play are not
exclusive activities within expertise development.20

Retrospective studies examining the development of
elite athletes suggest that sport participation includes
involvement in a number of other types of activities
that differ from deliberate practice and deliberate
play.35,64 Côté et al.20 suggested three additional types
of activities that can be included on the continuum
between deliberate practice and deliberate play: (1)
play practice, (2) spontaneous practice and (3) orga-
nized competition. The play practice activities share
most of the characteristics of deliberate practice (i.e.
prescribed by an adult and designed to improve per-
formance), however, emphasise fun and games. This
type of activities typically represents the games played
by young people and is designed to keep them moti-
vated. Spontaneous practice constitutes a form of infor-
mal learning and is organised by children in their free
time (as deliberate play); nevertheless, it is structured
with the main goal of improving aspects of athletes’
sport skills. An example of this activity is when a
child decides to practice a specific skill (e.g. a basketball
shot) on her own without being told to and without
being monitored by an adult. Finally, organized compe-
tition is generally considered an activity that is highly
enjoyable and not specifically structured to improve
performance, though it requires concentration and
effort and is led by adults.18,20 Côté et al.20 acknowl-
edged that

Deliberate practice, play practice, spontaneous prac-

tice, deliberate, and organized competition do not con-

stitute a complete and exhaustive list of all the activities

in youth sport; however, [they] are a representation of

the typical characteristics of different types of involve-

ment of children in sport. (p. 11)
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For instance, despite the importance of deliberate play
and spontaneous practice for motivation and learn-
ing,6,19,20,60 little attention has been given to these
types of activity and their role in talent development.
Furthermore, despite the obvious advantages of delib-
erate practice, it is unclear whether the benefits of this
structured practice are superior to the benefits gained
from the engagement in unstructured activities such as
deliberate play and spontaneous practice.20 In addition
to this, although organised competition has been recog-
nised as a relevant and helpful activity for the develop-
ment of specific skills in sport,20,27,35 the value of this
learning activity, as well as its role in the development
of expertise, has been overlooked.

Overall, considering that both early specialisation
and early diversification can lead to talent and expertise
development, it is currently unclear in which sports a
decision to choose a specialised or diversified pathway
is more appropriate or suitable for children’s sport
development and why this is. There is a need to under-
stand which specific parameters of early specialisation
and early diversification are associated with positive or
negative youth sport outcomes, and how personal fac-
tors (such as motivation) are affected by different types
of developmental activities. Beyond this, it is uncertain
what amount of specific practice is necessary for the
attainment of expertise in sport and whether this quan-
tity of practice is determined by the characteristics of
different sports. Researchers have argued that the qual-
ity of practice may be more important than the quantity
in facilitating the progression toward a superior level of
performance,18,20,38,39 stressing the need to examine in
greater detail the microstructure of the sport environ-
ments of athletes of all ages. Therefore, future research
attempting to understand the development of talent in
sport should consider the need to include various learn-
ing activities and their analyses in greater detail in order
to understand what ultimately promotes long-term
development and commitment to sport.20,65,66

Athlete development models. In the past few decades, there
has been an observable increase in the number of the-
oretical models devoted to understanding how athletes
develop in sport. Based on an analytical research syn-
thesis technique (citation network analysis), Bruner
et al.67 sought to unveil the empirical evidence behind
several athlete development models2,58,68–72 as well as
how they were connected. Two different perspectives
emerged from this analysis that conceptualise athlete
development from either a talent development perspec-
tive or a career transitions perspective, with very little
connection between these two lines of research.67 This
apparent disconnect is obviously unfavourable for
building a systematic and cohesive body of knowledge
about athletes’ development in sport.

Talent development models2,58,68,71,72 divide athletic
careers into several stages and describe the changes in
athletes and in their social environment. The study by
Bloom2 has strongly influenced the conceptualisation of
talent development models in sport. From retrospective
reports of talented individuals in disciplines such as
mathematics, art, science and sport, a general pattern
of development was inferred and three stages were sug-
gested: (1) initiation stage, (2) development stage and
(3) perfection stage. In Salmela’s model,68 these three
stages were included; however, an additional stage
titled discontinuation (i.e. when athletes stop partici-
pating at a high level, but continue sport participation
for recreational purposes) was also considered. The
model proposed by Abbot and Collins71 recognises
that multiple interactive and compensatory processes
take place within and between innate capabilities, envir-
onmental conditions and psychological behaviours.
Likewise, Bailey and Morley72 suggested that current
performance is a poor indicator of ability since other
influences such as training, support, parental invest-
ment and social values can play an important role in
talent development. The authors also contended that
talent development needs to be viewed as a multi-
dimensional construct because wide ranges of abilities
including interpersonal, intrapersonal, cognitive, and
creative ability are important contributors within this
complex process.9,21,60,73,74

Despite the meaningful contribution of these theor-
etical frameworks to athlete development research, the
majority of these models fail to provide testable con-
cepts that can enhance the understanding of athlete
development.21 For instance, there is a lack of informa-
tion related to quantifiable components that character-
ise each stage of development, and some of the
variables are difficult to test, such as psychosocial
behaviours71 or an athlete’s potential.72 Moreover, the
qualitative stages considered in many of the stage-based
models are difficult to define, particularly because of the
lack of clarity regarding indicators that track transi-
tions between stages.

Recently, Gulbin et al.75 proposed a new sport and
athlete development framework known as
Foundations, Talent, Elite, Mastery (FTEM). This
model comprises 10 highly differentiated developmental
stages of elite performance in order to better under-
stand athlete transitions, thereby establishing a con-
tinuum between participation and elite. The intent of
FTEM is to provide a new practitioner-generated
development framework that is specific to sport and
athlete development and that addresses a number of
gaps within current theory and practice. However,
given that ‘development in sport is idiosyncratic, non-
linear and dynamic’,76 cautions should be taken when
this process is examined by such specific and
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discriminative stages. For instance, the simplistic per-
spective under covering talent identification in this
model may be limited and based upon the assessment
of potential that occurs earlier in the process, which
may deselect talented athletes who were not given the
opportunity to mature.76 The FTEM framework is also
significantly delimited in scope by its descriptive focus
on stages and phases and the use of a very specific
sample group (i.e. Australian athletes working in a
national institute), which limits its application to
other sports and cultures, therefore reflecting the
same limitations of other existing models.75

The developmental model of sport participation
(DMSP)19,24,58 is a conceptual framework that has
attempted to address some of the aforementioned limi-
tations. Considered to be the most prominent concep-
tualisation of athletes’ development within the sport
literature,67 this talent development model has been
developed and refined over the last 10 years,21 and it
has presented a set of quantifiable and testable concepts
and variables regarding the development of athletes.
Three sport participation trajectories are given consid-
eration in the DMSP: (1) recreational participation
through early diversification and deliberate play; (2)
elite performance through early diversification and
deliberate play; and (3) elite performance through
early specialization and deliberate practice.19,21 The dif-
ferent trajectories are based on changes in the type and
quantity of involvement in sport, deliberate play and
deliberate practice and have specific outcomes for ath-
lete development.19,21 In contrast to other athlete devel-
opment models, the main advantage of the DMSP is
the identification of clear indicators for each stage that
are consistent with theories of child and adolescent
development.21 Nevertheless, MacNamara and
Collins76 have recently highlighted the need of
moving beyond prescriptive models of talent develop-
ment towards a consideration of features of best prac-
tice and process markers of development together with
robust guidelines about the implementation of these in
applied practice.

Career transition models69,70 differ from talent
development models because they describe and explain
the reasons and demands, coping processes, factors that
influence coping, outcomes, and later consequences of a
transition in sport. Thus, Stambulova’s69 and
Wylleman and Lavallee’s70 models were not only ela-
borated to characterise the different stages of athlete
development, but also to depict key transitions between
these stages. The athlete development model suggested
by Stambulova69 divided the athletic career into five
stages: (1) preparatory stage, (2) beginning of special-
ization, (3) intensive training in chosen sport, (4)
culmination stage and (5) the final stage followed by
discontinuation. Wylleman and Lavallee’s70

developmental model included the same stages of
Salmela’s model68 (i.e. initiation, development, perfec-
tion and discontinuation), but they also added three
levels of development termed psychological, psycho-
social and academic-vocation, in order to challenge
researchers to consider an athlete’s demands and tran-
sition outside the sport environment.

Taking into account that the two different concep-
tual approaches (talent development models versus
career transitions models) operate under the aim of
building a solid body of knowledge around the phe-
nomena and process of athlete development, their per-
vasive disconnect in the literature is surprising. Bruner
et al.67 highlighted the multi-disciplinary nature of the
athlete and expertise development research field as a
possible justification for the lack of discourse occurring
between researchers of career transition and talent
development. However, as a consequence of this segre-
gation, there is little development, growth or network-
ing of perspective between the two research groups,
which may limit the development of knowledge in this
research field. Taking into account the minimal know-
ledge transfer between these two different conceptual
perspectives (and schools of thoughts), researchers
may be hindering the understanding of the phenom-
enon of athlete development.67 By considering a holistic
perspective that integrates knowledge on both talent
development and sport transitions, researchers are
able to gather a more complete and detailed under-
standing of the relationships between the other existing
factors within the continuous process of athlete devel-
opment, therefore providing important insights for the
design, implementation and intervention of such long-
term programmes. Hence, further athlete development
research should avoid this theoretical isolation, and the
integration of knowledge should be viewed as a poten-
tial avenue to explore in further research.

Empirical research: Critical analysis
and insights for future research

Developmental pathways: the need of a complementary and

holistic view. From the analysis of empirical evidence, a
pattern relating to the type of learning activities during
the early years of sport development and the age of
peak performance in a specific sport seems to emerge.
Elite performance through early specialisation and
deliberate practice has been more common in sports
where peak performance is achieved before adulthood,
such as in gymnastic36 and figure skating.55 On the
other hand, elite performance through early diversifica-
tion and deliberate play has been frequently observed in
sports where peak performance is achieved during
adulthood, such as in triathlon,59,77 rowing58 and
tennis,58,78 and in a large number of team sports
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including ice-hockey,51,79 field hockey and netball,48 bas-
ketball,29,37,48 baseball,80 cricket,81,82 Australian Rules
football,35 football6,49,64 and volleyball.14,28,37 The age
of peak performance in all these sports usually occurs
after the athlete has fully matured, generally in the late
20 s or early 30 s.21,57 Thus, specialisation in these sports
occurs around the ages of 13–15 years and the invest-
ment in the athlete’s training around the age of 16 years,
which allows the athletes to sample a variety of sports
before specialising in his or her main sport.

The concepts of early specialisation–deliberate prac-
tice and early diversification–deliberate play have
been commonly associated in athlete development
research.34,35,64,83 While early specialisation and early
diversification focus on the number of sports practiced
at an early age, deliberate practice and deliberate play
refer to the type of learning activities that athletes have
experienced in their development. Although previously
outlined in the literature as independent but interacting
variables,1,58 researchers have sometimes misinter-
preted these concepts and considered early specialisa-
tion as a synonym of deliberate practice and, likewise,
early diversification as a synonym of deliberate play. This
potential lack of clarity appears as a limiting factor for
better understanding athletes’ early involvement in sport.
It can result in misleading research findings that fail to
acknowledge that apparently opposing concepts (i.e.
early specialization and deliberate play) may coexist.
Somewhat echoing this point, findings from the work
developed by Ford et al.64 showed that youth soccer
players engaged in early specialization in soccer while
participating in high levels of play (deliberate play).

In further examining the intricacies regarding how
expertise is achieved, research has problematized the
‘one fits all’ approach. As a result, research has been
suggested the use of different pathways in the achieve-
ment of expertise.66,84 The targeting of talent develop-
ment hotspots could be a suitable procedure to better
understand what particular factors contributed to the
achievement of expert performance in a specific con-
text. This encompasses a more holistic ecological
approach85 by examining the broader developmental
context or environment in which athlete development
takes place rather than focusing solely on the individual
athlete (for instance, understanding why Rift Valley,
Kenya, is a hotspot for long distance running athletes
or why some Brazilian schools of soccer have developed
such outstanding players). In this case, the study of the
uniqueness of a specific talent development environ-
ment is the main purpose of this approach, thereby
allowing a deeper understanding of the idiosyncrasies
that have contributed to the achievement of high levels
of performance in that specific context. The value of
this approach is highlighted in the recent studies of
Henriksen et al.85–87 The authors have examined a

Danish sailing team,85 a track and field Swedish
club86 and a Norwegian flat-water kayak team,87

characterizing them with strong organisational culture,
promoting values of open co-operation and individual
responsibility and having a focus on performance
process.

Other concerns to be considered in future research
are the long-term implications of involvement in high-
performance sport. To date, little is known about
the relationship between participation as elite or
professional athletes and arguably ultimate health out-
come (i.e. longevity).88 In this context, factors such as
competitive level (i.e. elite vs. sub-elite vs. recreational),
type of sport (e.g. individual, team) and the athlete’s
positions/roles on a team can prove very relevant to
further understand the impact of such practices on
health-related issues.88 Beyond the sport experiences,
research should also consider other relevant factors
that may influence athletes’ health profiles.
Considering that expertise is a multi-factorial
construct,3,18,89 future studies should integrate physical,
social and cultural factors that may affect the athlete’s
health, such as socioeconomic status, social factors,
involvement in preventive health behaviours or
psychological factors.88 Understanding the influence
of all this factors might shed important light on the
long-term implications of involvement in high-perfor-
mance sport while providing useful information to
guide the designs of sport developmental programmes.

The need for forensic detailed examinations of the

microstructure of different learning activities. Based on
athletes’ retrospective reports, several studies have
examined the pathways to expertise in sport by exam-
ining the accumulated amount and type of learning
activities.28,35,48,54 Although retrospective interviews
have provided relevant information, this tool cannot
assess the specificities of the learning activities and the
particular adaptations that characterize expert per-
formance, thereby presenting a superficial and impre-
cise characterisation of practice.21,47 The overemphasis
on time and effort of sport-specific activities could
ultimately provide only a superficial explanation for
success in sport.26 In addition to athletes’ retrospective
reports, the systematic observations of practice activ-
ities may provide a detailed examination of the micro-
structure of practice and could be a valuable resource
for understanding what best facilitates the acquisition
of expert performance.57,90 For instance, recent studies
examining the microstructure of practice activities per-
formed by team sport players have suggested that the
involvement in learning activities that replicate the
similar underlying structure to the competition activity
(i.e. ‘playing form’ activities) may facilitate greater
transfer of perceptual, cognitive and motor skills to
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performance in competition rather than other ‘decon-
textualised’ practice activities (i.e. ‘training form’ activ-
ities).25,38,39,91 Despite offering considerable insight,
these studies have only considered two broad categories
to classify the learning activities that players engaged in
(i.e. playing form and training form), which could be
insufficient to include the wide range of learning activ-
ities that take place during a training session. A pos-
sible avenue for future research could be the analysis of
the microstructure of practice with consideration of
more specific settings of practice and play such as delib-
erate practice, play practice, spontaneous practice and
deliberate play as suggested by Côté et al.20

Accordingly, there is a need to examine the microstruc-
ture of not only practice activities but also play activ-
ities in a number of different sports to reveal the extent
to which youth athletes are engaging in activities that
match (or not) the principles derived from research in
the areas of motor learning and sport psychology. In
addition to these issues, future studies should also con-
sider the complexity of the context, wherein these prac-
tice activities take place in order to understand the
interacting constraints that influence skills acquisition
in athletes.92,93 Here, the constraints-led approach
could be a sound framework to apply in further stu-
dies.94,95 This approach views influential factor within
the learning environment as interacting constraints (i.e.
organismic, environmental and task constraints) that
guide and facilitate the acquisition of skills and conse-
quent learning in sport.92 Therefore, by studying the
influence of these constraints, researchers are able to
better understand their role in skill acquisition and
expertise development.96

The unclear definition of what constitutes an expert sports

performer. The concept of expert sports performer is
controversial and restricted by the differences in out-
comes that expert athletes display.97 Taking into
account that expertise is multi-factorial,74,98 the criteria
used to define an expert athlete should consider differ-
ent factors, such as contextual characteristics (i.e. cul-
tural, social, economic status) as well as sport-specific
features. Hence, the big challenge in the talent develop-
ment research field is to provide specific and detailed
criteria of what constitutes an expert sports performer
so as to contextualise their overall development, under-
stand the degree of their achievements and avoid mis-
interpretations and bias when findings of different
studies are compared.

Sport studies have used different and inconsistent
criteria to define what is an expert athlete.15,27,35,93,97,99

The expert-novice approach, also known as ‘the relative
approach’100 is the one most typically employed by
researchers. The main goal of this approach is to under-
stand how experts developed so that others can learn to

become more skilled and knowledgeable. Expert and
non-expert athletes have mostly been distinguished by
the level of playing proficiency attained.27,35,48,59,64

Additional research reported other criteria such as
playing in the highest division,28,39 being part of the
national team28,52,60,101 or competitive results
achieved.34–36,59,99,101 The judgement of national team
coaches to select the best athletes in a specific sport
domain is also a common criterion used by research-
ers.27,28,37,48,60 On the other hand, the non-expert ath-
letes are usually selected based on failure to meet the
expert athletes criteria.18,28,99,101,102 In addition to this
limitation, the existing variability in the level of partici-
pants of each study as well as the high context-depen-
dency of these criteria (i.e. the sport level) make it
difficult to compare and synthesise findings across stu-
dies and sports.25

A related difficulty likewise arises when the termin-
ology applied in this research field differs from one
study to another. For instance, studies have analysed
expert/non-expert,34,48 skilled/novice,103–105 or even
elite/sub-elite or recreational-level64,99 athletes. Even
with detailed descriptions of what characterises each
one of these groups, researchers should reflect about
their meaning and whether we can generalise conclu-
sions obtained from studies with different terminology.
A working definition of the concept of expert should be
fostered in order to establish a considerable and con-
sistent conception of expert athlete. Additionally, the
study of expert athletes is limited by the fact that
the number of experts is, by definition, small, rendering
the establishment of large sample sizes with strong stat-
istical power extremely difficult. Although several stu-
dies have proposed an increase in sample size,60,64,106

this could lead to huge variability. Consequently, it
could be regarded as noise in the data rather than as
a potentially functional aspect in the study of expertise.
A possible alternative to this problem is the use of the
‘absolute approach’,100 which involves the study of a
smaller sample of truly extraordinary athletes and has
the aim of determining how they perform successfully
in their chosen sport. However, such approaches are
still not widely embraced within the research literature
because very few of these individuals exist and, conse-
quently, this constraint may necessitate the use of
single-participant designs or multiple case study
approaches.25

Given all this, precautions should be taken within
the definition of expert and non-expert athletes to
avoid inappropriate considerations and, consequently,
inaccurate results. What seems particularly important
for future research is the existence of detailed descrip-
tions of the criteria used to define the athlete’s level of
expertise as well as the context features in order to get a
better understanding of who is considered an expert.
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Moreover, the triangulation of several factors (for
example, level of playing proficiency attained, competi-
tive level, participation in national teams and competi-
tive results achieved) could be a helpful way to
characterise and select the best athletes rather than
focusing solely on one of these factors.

New challenges in methodological procedures. The develop-
ment of expert athletes has been mostly studied through
cross-sectional designs and the longitudinal retrospect-
ive perceptions of athletes. Here, several methods to
collect retrospective data, ranging from open-ended
interviews15,99 to fixed-response questionnaires29,55,107

and structured interview procedures108 have been used
to examine the past activities of expert and less expert
athletes. Consequently, the use of retrospective meth-
ods is a potential limitation of this research field
because of the inaccuracy with which individuals can
recall, for example, the time spent in activities under-
taken up to one or two decades earlier.26,108 To reduce
retrospective bias, it is important for studies to take
extra measures to assess the reliability and validity of
the data collected.108 The triangulation of data sources
(e.g. parents, coaches), administration of the same
interviews or questionnaires to the same sample [test-
retest reliability108,109] as well as the convergence of
estimated concurrent level of domain-related activity
and diaries of weekly practice27,52,108 could also be
valuable options used to assess data reliability.

Although retrospective interviews represent an
imperfect tool in this research field, their validity is
highly acknowledged.109,110 Retrospective interview
studies allow an examination of experience through
the athlete’s eyes, which may at times be quite different
from what an outside observer thinks he or she is
seeing. What seems important to acknowledge is not
whether we need to use the method of retrospective
interview in the study of expertise, but, rather, how
best to use the method.111 Indeed, there is an excessive
dependence on retrospective reports from expert ath-
letes providing only a ‘faraway’ perception about the
athletes’ previous practice histories. However, it is
important to complement it with the information pro-
vided by prospective athletes, since they could offer a
more accurate and objective data about their current
sport learning activities, therefore enabling a deeper
examination of their sport involvement.

Recently, authors have suggested extending the
methods for collecting data in the athlete development
research field.18 In an attempt to provide a step further,
recent studies38,39,91 have conducted systematic obser-
vations and examination of practice activities providing
a detailed characterisation of practice (not based on
athletes’ perceptions) and a more detailed view of the
athletes’ sport involvement (for instance, coach

behaviours and instruction). Notwithstanding, there is
a need to move towards a more contextual examination
of practice in order to examine in greater detail not only
the specifics of practice activities, but also the effect of
other relevant factors in the course of that practice. For
example, the analysis of coaches’ behaviours (i.e. sup-
port, encouragement, feedback, questioning, instruc-
tion within the nature and goals of the practice and
also athletes’ responses to those behaviours) and peer/
teammate characteristics (i.e. height, strength, etc.)
within different types of sport activities could be a
worthy avenue to explore in future research since
these features can affect the athlete’s sport experiences
and contribute differently to the development of expert-
ise in sport.112–114

Studies aimed to longitudinally tracking the sport
developmental process are also encouraged since they
could provide a more complete and understandable
view of the factors that may influence athletes’ sport
involvement. Although several researchers highlight
the difficulties of employing longitudinal
designs,15,53,115 large-scale longitudinal studies (i.e.
extensive duration that could last weeks, months or
years) may provide a good opportunity to move for-
ward in this research field. Longitudinal studies allow
researchers to gather real and more accurate data of
their developmental process as opposed to subjective
perceptions of events commonly observed in cross-sec-
tional studies. By tracing the same athletes over time,
longitudinal data enable researchers to study changes
over a certain period, therefore providing the oppor-
tunity to consider the effect of time to understand
causal relations and inferences.116,117 Additionally, lon-
gitudinal studies allow researchers to identify not only
interindividual but also intraindividual changes in sev-
eral determinants (e.g. quantity and quality of practice,
injuries, growth, etc.) as well as to understand the spe-
cific nature and direction of its relationships.116,118

Most of the research intended to study athlete and
talent development has used quantitative analysis to
identify patterns of sport involvement and pathways
to reach sport expertise. The majority of these studies
have used statistical methods like ANOVA or
ANCOVA to compare the differences between group
means providing, therefore, a linear and non-dynamic
analysis of the athlete’s development process. Despite
the importance of these research designs, they are some-
what limited since can only provide a general idea of
sport developmental patterns oversimplifying the
understanding of a panoply of other factors (e.g. con-
textual influences) that contribute to the achievement of
high levels of performance. Baker et al.88 have recently
acknowledged the need of superior study designs that
incorporate other important variables (e.g. socioeco-
nomic status and sex). This will require more advanced
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statistical approaches such as multi-level and/or struc-
tural equation modelling in addition to the established
methods mentioned above. Such approaches have gen-
erally not been used in this type of research previously
and may allow the development of more interactive and
dynamic models of athlete and talent development pro-
viding useful insights for the development of long-term
athlete development programmes. In addition to quan-
titative analysis of athlete and talent development pro-
cess, there is a need to move forward with this research
and consider qualitative methodologies as a valuable
means for in-depth analysis and for interpreting the pro-
cesses within athlete and talent development.
Subsequent studies that incorporate multi-method
research approaches119 could be an avenue for future
research and will likely advance the understanding of
the complex process of expertise development.
Although this approach could comprise several differ-
ent designs,120,121,122 one specific example could be the
combination of a quantitative set of data to gather pat-
terns of sport activities undertaken throughout athletes’
development and qualitative data intended to explore
the meaning that athletes place on events, processes and
structures within that specific experiences. Such an
approach allows a more complete and deeper analysis
of athletes’ pathway in sport by taking advantage of the
strengths of each method (both quantitative and
qualitative).

Conclusion

In this review, we intended to provide a critical over-
view of research in talent development, identifying
important gaps in the literature and highlighting con-
structive insights into future research. Evidence has
demonstrated that early specialization is not the only
pathway to reaching expertise, and early diversification
can also lead to elite performance and provide import-
ant benefits for continued sport participation and per-
sonal development. Moreover, the prevailed opposing
perspectives about deliberate practice and deliberate
play provide unrealistic portraits of children’s experi-
ences in sport. The development of talent during child-
hood should be assessed by taking into consideration
the whole spectrum of distinctive learning activities (i.e.
deliberate practice, play practice, spontaneous practice
and deliberate play) in order to enhance understanding
about the contribution of different learning contexts to
talent development. Furthermore, the characterisation
of past sport experiences based on athletes’ perceptions
is somewhat restricted, thus highlighting the need for
longitudinal research that examines the microstructure
of different learning activities. In order to assess a
deeper characterisation of the microstructure of activ-
ities, the athletes’ retrospective reports should be

supplemented with real-time systematic observations
of athletes’ sport involvement in practice and play
activities. Also, a more suitable and context-specific
definition of the common criteria used to define an
expert athlete should be proposed in future studies.
Ultimately, the relevance of these issues should
embrace the need to consider a sport-specific examin-
ation of the factors that could lead to expert perform-
ance (rather than the search for a generalisable model
of athlete development) so as to design long-term ath-
lete development programmes that could meet the
needs of each sport context.
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