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In this target article, Joseph Baker and Nick Wattie revisited the review article on the evidence for in-
nate talent published by Howe, Davidson and Sloboda 20 years ago, and focused mainly on whether
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Current Issues in Sport Science (CISS) offers target articles as
special features that are published once a year. The editorial
board invites well-known research experts of different fields
of sport science research to provide an overview of a specific
research topic. Researchers of the same field are then invited
to write a commentary based on the target article and finally,
the authors of the main article respond to the critiques, sug-
gestions, and extensions brought forward by the commenta-
tors. We are very proud that two of the most famous research-
ers in talent research, Joseph Baker and Nick Wattie, provided
the third target article dealing with the topic of innate talent in
sport (Baker & Wattie, 2018).

Joseph Baker and Nick Wattie published more than 200 articles
and book chapters, among others, most of them dealing with
talent research from different perspectives and in different
types of sport. Joseph Baker, Professor at the School of Kinesi-
ology and Health Science at York University, did his doctorate
at Queen’s University about motor learning and skill acquisition
and finished it in 2003. He held diverse academic positions as
Adjunct Professor, Assistant Professor or Associate Professor at
Queen’s University, York University, Leeds Metropolitan Univer-
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sity, Westfalische Wilhelms-Universitat Munster, University of
Regina, and University of Prince Edward Island. With his numer-
ous research projects conducted, he mainly contributed to a
better understanding of talent identification and development,
among others. He published a lot of articles also together with
Nick Wattie, as for example a proposed conceptualization of
talent in sport, recently published in Psychology of Sport and
Exercise (Baker et al., 2019). Nick Wattie's PhD thesis dealt with
a developmental systems perspective of youth development in
sport. Since finishing the PhD in 2011, his research program as
postdoctoral research fellow at York University and since 2014
as Assistant Professor at the Ontario Tech University has includ-
ed multiple areas such as psychosocial and physical health out-
comes associated with sport participation, as well as individual
and environmental influences on talent identification and de-
velopment in sport, among others. Both researches belong to
the most cited scientists in talent research; thus, we are very
proud that they provided a target article on the often discussed
issue of innate talent in sport.

The target article consists of the main article written by Joseph
Baker and Nick Wattie, five invited commentaries on this article
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by experts in this research field from all over the world (Bel-
gium, Germany, Portugal, Switzerland, United Kingdom, and
United States), and a closing response on the commentaries by
the authors of the main article.

In 1998, Howe, Davidson and Sloboda, published a review ar-
ticle of the evidence for innate talent in the journal Behavioral
and Brain Sciences, which provided 30 commentaries on this
target article from leading researchers. This paper has influ-
enced many fields since then and was cited very often. Howev-
er, much has changed since then, and therefore, Joseph Baker
and Nick Wattie (2018) revisited the Howe et al’s review dealing
with innate talentin sport 20 years later. Their target article (“In-
nate talentin sport: Separating myth from reality”) focused main-
ly on whether the concept of innate talent was reasonable and
scientifically sound, and whether the concept of innate talent
was valid also in the world of sport. The authors conclude that,
in general, the notion of innate talent appears valid; however,
in the world of sport, the utility of innate talent appears to be
limited to those working with athletes. No robust indicators of
talent currently exist, and a “one size fits all” consensus for tal-
ent identification in sports is not possible.

Five international researchers or research groups (Davids &
Araujo, 2019; Faber, 2019; Hambrick & Burgoyne, 2019; Ro-
mann, 2019; Rommers & Rossler, 2019) provided commentar-
ies with their perspectives on the main article. The main points
brought up by these researchers regarding the concept of in-
nate talent were I) the need for better conceptual clarity about
the properties of talent in sport, Il) better understanding of the
real world utility of innate talent in sport, and Ill) how this field
should move forward.

In their response to the commentaries, Wattie and Baker (2019)
agree that there is need for a better conceptual clarity about
the properties of talent in sport, and that genes influence our
development in a dynamic way based on experiences and the
opportunities provided by the environment. The authors em-
phasize that performance in most sports is the result of a com-
plex interaction of variables, and that talent selection processes
involve selections between highly skilled athletes and slightly
less skilled athletes, which is definitely more challenging than
comparing athletes from non-athletes. Due to the complexity
of talent as a concept and of navigating potential indicators of
talent (Wattie & Baker, 2019), there are noticeable challenges
for future research, but also for practitioners.

Baker and Wattie (2019) concluded their closing response to
the commentaries by highlighting the real value of the target-
article-commentary format for stimulating ideas and debates
about important topics. As the topic of talent in sport is a very
important one and discussions will go on also in the future,
this target article really contributed to a better understanding
of the concept of innate talent in sport, even though some is-
sues still remain unclear. We really want to thank Joseph Baker
and Nick Wattie for their very interesting article and their clear
response to the commentaries. Additionally, a big thank goes
also to Keith Davids, Duarte Araujo, Irene Faber, David Z. Ham-
brick, Alexander P. Burgoyne, Michael Romann, Nikki Rommers,

and Roland Réssler for their very interesting and fruitful com-
mentaries on the target article and for putting forward the dis-
cussion on the topic of innate talent.
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Twenty years ago, Howe, Davidson and Sloboda (1998) provided a state of the science review of
innate talent. This paper was extremely influential although much has changed in the two decades
since it was published. In this review, we revisit Howe et al’s assessment and discuss current research
on innate talent in sport, a domain that was largely ignored in the original review. After re-evaluating
Howe et al’s criteria for innate talent we conclude that with the exception of criterion 5 (i.e,, talent is
domain specific), these criteria are still useful in the context of existing evidence in sport. We subse-
quently examine two complementary issues: Is the concept of innate talent valid? Does the concept
have any utility? We conclude the concept of innate talent is valid but currently has limited utility to
those working in high performance sport. We highlight several areas of future research that will ul-
timately inform the value of innate talent to those working at the frontlines of athlete development.
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The possibility that a person’s ultimate achievement might lie
in qualities transmitted at birth has dominated discussions for
over two thousand years. In ancient Greece, Plato argued for a
largely nature-focused view where all knowledge was present
at birth (Cowie, 1999). The first scientific exploration of these
varying influences can be traced to the work of Francis Galton
and his book Hereditary Genius (Galton, 1869). This text formed
the basis for more systematic examinations of concepts like
talent, giftedness, and genius. Twenty years ago, Howe, David-
son and Sloboda wrote a seminal review of the evidence for
innate talent in the journal Behavioral and Brain Sciences. This
paper was extremely influential to many fields (citation counts
as of September 2017 are 741 times on Google Scholar and
303 times on Psychlinfo). In addition to a very extensive and
thoughtful review, the journal provided 30 pointed commen-
taries from leading researchers that followed the target article.
Much has changed in the field of talent s cience since 1998.
Perhaps most significantly, the Howe et al. paper was written
before the human genome was mapped in 2001, a develop-
ment that has revolutionized most fields of science (e.g., medi-
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cal genetics, genomics, proteomics). In this field, sport science,
talent continues to be a dominant topic (see Baker, Cobley,
Schorer, & Wattie, 2017). Questions like, What is talent? Can we
make accurate decisions about who is likely to succeed? contin-
ue to preoccupy sport scientist and practitioners alike. In the
sections that follow, we revisit Howe et al’s review as it relates
specifically to the domain of sport, a domain where talent and
its early identification/selection/development remain a corner-
stone of what sport science is and a domain that was largely
ignored in the original review. We provide a state of the science
review based on existing evidence from sport and borrowing
from other areas of science where appropriate. Importantly,
we have retained the vital discussions that come from targeted
commentaries from leading scientists in this field followed by a
short discussion of any issues raised in the commentaries.

Defining Innate Talent

In their original treatise, Howe et al. (1998; pp. 399-400) set up
five criteria for their definition of innate talent:
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1) It originated in genetically transmitted structures and
hence is at least partly innate.

2) The full effects may not be evidenced at an early stage, but
there will be some advance indications, allowing trained
people to identify the presence of talent before exceptional
levels of mature performance have been demonstrated.

3) These early indications of talent provide a basis for predict-
ing who is likely to excel.

4) Only a minority are talented, for if all children were, there
would be no way to predict or explain differential success.
Finally,

5) talents are relatively domain-specific.

This definition is somewhat controversial; others have pro-
posed different conceptualizations of what talent is and what
this variable means for high performance sport, most notably
Gagné’s Differential Model of Giftedness and Talent, which has
been used in several studies from researchers based at the Aus-
tralian Institute of Sport (e.g., Gulbin, Oldenziel, Weissensteiner,
& Gagné, 2010). Moreover, talent is conceptually distinct from
expertise, which is defined as superior or exceptional perfor-
mance compared to others in a domain (for further discussion
see Baker, Schorer, & Wattie, 2015). However, the multi-faceted
definition provided by Howe et al. was a reasonable basis for
examining the evidence at the time. If we re-evaluate these five
criteria, some still seem strongly supported while others need
to be re-considered. In the next section we consider each crite-
rion relative to the domain of sport.

Criterion 1 - Innate talent is, at least partly,
genetically transmitted

By its very definition, innate talent must have some element of
‘innateness’ (i.e., a quality that is inborn or natural) and our use
of this adjective is quite purposeful, distinguishing this concept
from other descriptions of talent such as Gagné’s, where it is
seen as representing “outstanding systematically developed
skills” (Gagné, 2004; p. 119). Perhaps one of the most con-
siderable changes since the 1998 review has been the rapid
advancement of the field of sport genetics. Starting in 2001,
sport geneticists have published an annual (sometimes bien-
nial) ‘Gene Map’ of genetic factors affecting performance and
health-related fitness (e.g., the most recent iteration is Sarzyn-
ski et al., 2016). Collectively, this field of research is grounded in
the assumption that genetic factors affect exercise, fitness and
performance phenotypes (and vice versa).

Criteria 2-3 - Talent will have some advanced indications and
those with training can predict those with greater likelihood of
success.

One of the important themes that we will re-visit in this dis-
cussion is the relationship between theory and practice. Howe
et al’s second and third criteria are good examples of why this
relationship is important to discussions of innate talent in

sport. In a later section we discuss the evidence for the efficacy
of advanced indicators for predicting later success. However,
regardless of whether there is a strong theoretical or empiri-
cal rationale for innate talent, we would argue that coaching
practice in high performance sport systems is consistent with
criteria two and three. Sports may vary in their structure, poli-
cies and implementation, but the practice of attempting to
identify talent and predict who has a greater chance of suc-
cess (however defined) is common (Vaeyans, Lenoir, Williams,
& Phillippaerts, 2008). This happens every time a coach makes
the decision to select a young athlete to a competitive team or
relegate them to recreational streams of participation. It also
happens when scouts or coaches make decisions about who
to offer athletic scholarships to at the college / university lev-
el, during recruitment to high performance youth academies
(such as in soccer), and during entry drafts to elite amateur
developmental leagues or professional sports teams. In par-
ticular, the identification and selection of very young athletes
into more competitive/higher performance streams in order to
accelerate athlete development (Vaeyans et al., 2008) presents
a compelling example that criteria two and three are ubiqui-
tous throughout sport. This identification can occur as young
as six years of age, prior to when athletes have had the chance
to acquire a meaningful amount of deliberate practice (Baker &
Young, 2014; Ericsson, Krampe & Tesch-Rémer, 1993). Indeed,
as we were writing this review, the University of Hawaii of-
fered an 11-year-old boy (an American Football Quarterback)
an athletic scholarship (VanHaaren, 2017). Howe et al. (1998)
asserted that it was important to explore the validity of the tal-
ent account because “researchers as well as educators rely on
the talent account” (p. 400). We agree, and would add that in
sport the predominant policies and structure of youth sport
systems also reflect the talent account to a certain extent. In
this case, the’'medium is part of the message’; the fact that abil-
ity streaming at very young ages is built into the structure of
many youth sports embodies messages about innate talent (in-
dependent of a practitioner’s belief). Therefore, by virtue of its
ubiquity and the reliance on this account of talent in real world
practices, this point still has relevance today, perhaps indepen-
dent of the empirical support.

Criterion 4 - Only a minority are talented

At the outset of Howe et al’s paper they summarized a number
of different concepts and terms related to innate talent. These

Ul "ou

included “unusual excellence’, “special ability”, “possessed in-
nately’, “aptitude’, “giftedness’, and of course “innate talent”. Ex-
plicitly or implicitly these terms suggest only a minority are tal-
ented, which is congruent with accounts of talent in sport. This
criterion seems necessary at a logistical level (although we will
discuss the biological basis for this premise in a later section). In
sport, this refers to a small ‘end-group’ (i.e., teams and leagues
at the highest level), with limited positions available. Moreover,
even at the highest levels of sport there is evident variability in
skill/capability between athletes. Indeed, this variability is cel-
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ebrated via All-Star teams, myriad awards (e.g., Most Valuable
Player, Ballon D’Or), and Hall of Fame inductions. Only a very
small minority receives such accolades and acknowledgment
for the special and unique level of ability (e.g., between 1% and
4% of professional athletes in the National Hockey League and
Major League Baseball; Baker et al., 2015). Acknowledgment of
‘talent’ implies an increasingly exclusionary hierarchy. Again,
independent of whether a person believes in innate talent, in
a practical sense significant variation in skill and performance
exists in sport (although some paradigms view talent existing
within everyone: see Dries, 2013).

Criterion 5 - Talent is relatively domain specific.

In their review, Howe et al. emphasized that talent in a domain
may result from different combinations of different skills, but,
that notwithstanding, talents are relatively domain-specific (p.
400). However, on further reflection, the notion that talent is
domain specific may be unreasonable. The idea that expertise
is domain specific is relatively uncontroversial (e.g., see Loffing,
Schorer, Hagemann, & Baker, 2012); however, the notion that
humans would have an innate quality that would be specific to
a single domain of endeavor does not seem to fit with biologi-
cal parsimony. Nature is nothing if not thrifty. Therefore, if tal-
ent exists, it is more likely that it starts as a capacity that could
predispose an individual to related domains (e.g., a genetic
propensity to have a high proportion of fast twitch muscle fi-
bers would predispose an athlete to many anaerobically-based
sports) and that over time and through training, this general
capacity adapts to become domain specific (see Simonton,
2017).

The Howe et al. criteria were reasonable for conceptualizing
their discussion of talent and our intention is not to re-examine
each of these here, although discussions of innate talent invari-
ably touch on these factors. Instead, we focus on providing
clear conclusions on this issue for those working in the domain
of sport. More specifically, we use sport-related evidence to
justify two main conclusions. The first is that from a theoretical
and conceptual perspective the notion of talent is reasonable.
The second conclusion is that, at present, the concept of talent
has very limited utility to the world of sport.

The concept of innate talent is valid

For the purpose of this discussion, we put aside dichotomized
arguments about nature versus nurture. We have explored
issues related to dichotomized and deterministic conceptu-
alizations of nature versus nurture elsewhere (see Davids, &
Baker, 2007; Wattie & Baker, 2017), as have others (Klissouras,
2001; Singer, & Janelle, 1999). Similarly, while discussions about

1 Incidentally, at face value this feature is also congruent with the
principle behind ‘talent transfer’ initiatives (see Rea & Lavallee,
2017).

whether innate talent is necessary and/or sufficient to explain
expert sport performance often arise (i.e., arguments about de-
grees of importance, see Tucker, & Collins, 2012), in this section
we focus on whether the concept of innate talent is reasonable
from a theoretical perspective. Importantly, the premise of in-
nate talent as a concept does not have to rely on a dichoto-
mized or deterministic conceptualization (i.e., that innate tal-
ent is the sole determinant of sport expertise), but rather, there
may be evidence supporting varying degrees of innate talent,
where talent exists on a continuum.

The eminent geneticist and evolutionary biologist Theodosius
Dobzhansky once remarked that ‘Nothing in biology makes
sense except in the light of evolution’ (Dobzhansky, 1973). In-
deed, evolution by natural selection has become such a domi-
nant framework that most scientists agree that all biological
phenomena (including discussions of innate talent) must fit
with evolutionary principles. With regard to innate talent, a
consequence of the genetic variation between individuals is
that they can differ substantially from the population average
on any number of characteristics. When individual character-
istics favorably align with the specific requirements of a sport
task (Davids, & Baker, 2007; Newell, 1986), this may reflect some
level of ‘innate talent’in the same way a genetic predisposition
to be extremely tall may reflect an innate propensity for sports
where height is an advantage. An evolutionary probabilistic
standpoint assumes there is a distribution of ability and/or in-
dividual characteristics (i.e., degrees of talent) across a popula-
tion with very small numbers of individuals at the very highest
and lowest levels. In this paradigm, differences in innate predis-
positions are somewhat inevitable.

As many sports have matured, competition intensity and po-
sitional-specificity has increased. As a result, athletes’ bodies
have become more distinct from the general population and
unique in accordance with the characteristics that probabilis-
tically confer performance advantages in their sport. This has
been referred to as the “expanding universe of athletic bodies”
(p. 763, Norton, & Olds, 2001): the shift away from the notion of
the‘ideal average body’ toward niche bodies for specific sports
and/or positions within sport. In many sports, athletes have
increased in height and mass, and in those sports larger ath-
letes may experience greater success (e.g., longer careers and
greater economic rewards: Norton, & Olds, 2001). Moreover,
these secular changes in morphology have outstripped any
changes in the general population (see Norton, & Olds, 2001;
Olds, 2001). For example, Norton, and Olds (2001) quantified
this effect by calculating the “degree of superimposition of the
frequency distributions” (p. 764) between the general popu-
lation and elite athlete populations (age and sex matched).
Their analyses suggest that there is a less than a 1% chance
(i.e., 0.001) of finding someone with the size (height and mass)
needed to be a lineman in the National Football League (from
the general population of 20-29 year old males in the United
States in the 1990s). Similarly, Norton, and Olds’(2001) analyses
for National Basketball Association (NBA) players suggest a 5%
chance of finding someone from the general population with
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the size needed to play in the NBA (this statistics does not ac-
count for positional differences).

Importantly, characteristics like height are thought to be highly
constrained by genetics, with most estimates suggesting that
up to 80% of height is explained by genetic factors (McEvoy,
& Visscher, 2009). Moreover, studies have suggested genetic
origins for capacities related to strength, aerobic capacity and
responsiveness to training (Bouchard et al.,, 1998; Bouchard et
al., 1999; Calvo et al,, 2002; Rankinen et al., 2006), and injury
susceptibility (e.g., traumatic brain injury: Bennett, Reuter-Rice,
& Laskowitz, 2016). The naturally occurring coordination pat-
terns of some youth may also favourably align with the task
constraints of specific sports (Chow, Davids, Button, & Renshaw,
2016; Davids, Button, & Bennett, 2008; Glazier, 2017), which
may provide performance advantages and be construed as in-
nate talent by practitioners. While a single gene explanation for
genetic influences on sport performance is highly unlikely (see
Davids, & Baker, 2007), these findings suggest genetic (or epi-
genetic) origins to predispositions for specific sport domains,
and therefore the existence of different degrees of innate tal-
ent.

There are four important points that emerge from these secu-
lar trends and research on inter-individual differences in ca-
pacity, which align with the criterion of talent. First, which is
relatively uncontroversial, is that anthropometrics and physi-
ological capacity are important (some might say essential) to
athlete development and success. The relationship between
size and physical maturity with development performance
has been well documented (see Malina, Cumming, Coelho e
Silva, & Figueiredo, 2017), and task constraints within certain
sports (e.g., the height of the net in basketball or the aerobic
demands of cycling) favourably interact with individual-level
characteristics. In some relatively ‘closed’ sports (e.g., diving,
gymnastics), anthropometric and physiological characteristics
might be a relatively greater constraint than more open sports.
Second, there appears to be at least a partial genetic compo-
nent to these underlying characteristics and capacities (see
above). Third, by virtue of how uncommon the heights, masses,
or physiological capacities of elite athletes are compared to the
general population, these ‘talents’ are rare (Criterion 4). Last,
such factors are consistent with individuals being predisposed
to certain domains (see discussion of Criterion 5 above).
Conversely, talent cannot be reduced to relatively simple dis-
crete measures like size, strength, speed, or aerobic capacity
(see Abbott, Button, Pepping, & Collins, 2005). Instead, talent
should be conceptualized as a multidimensional construct that
cannot be aggregated to a single score and is comprised from
different combinations of different abilities (Baker, Schorer, &
Wattie, 2018). Indeed, a recent systematic review highlighted
the particular utility of multidimensional approaches to talent
identification (Johnston, Wattie, Schorer, & Baker, 2018). How-
ever, evolutionary or probabilistic accounts still allow for the
confluence of different characteristics.

In addition to the theoretical and probabilistic arguments for
the existence of innate talent, there are intuitive accounts from

practitioners (e.g., coaches and scouts): ‘I know it when | see
it, or‘they just have it. Often such claims emerge from the ex-
ceptional early performance of young athletes. These accounts
could be dismissed as anecdotal and/or selective attention
given retrospectively to only the instances of successful talent
identification. Conversely, perhaps anecdotes from experi-
enced practitioners should be given more credence in discuss-
es of rare outcomes, like innate talent, than they generally do in
scientific discussion. Moreover, in this context it may be worth
discussing whether notions such as statistical significance and
power are ecologically valid when considering the identifica-
tion of a necessarily small, exceptional sample.

While talent is nebulous, hard to define and to observe, there
are signs that it exists via proxies and theory. From our per-
spective, there is sufficient, yet indirect, evidence to support
its existence, even though its existence at present is largely
theoretical. Therefore, it is incumbent upon researchers and
practitioners to refine our understanding of that concept and
to test its falsifiability. We conclude that based on the available
evidence, innate talent as a theoretical construct is defensible.
However, the distinction between whether it makes sense as a
theoretical concept versus as an applied (or practical) concept
is important.

Current conceptualizations of talent have limited
utility in the ‘real world’

In the section above we conclude that there is a theoretical
and conceptual rationale for the notion that individuals differ
on qualities that might have some relevance for performance
in specific tasks. This is a long way, however, from concluding
innate talent is a useful concept for athletes, coaches, parents
and administrators. In order to have ‘real world’ utility, talent
needs to be measureable using valid and reliable tools. In the
following section we examine evidence for the existence of
these indicators.

The notion that there may be early indicators of future elite
sport performance is a cornerstone of sport science, and has
been since the earliest phases of the field. In the 1950s and
1960s, sport researchers explored general capacities that might
explain how certain people succeed in athletic tasks (following
on the notion of Spearman’s G, developed to represent a gener-
al quality of intelligence, Spearman, 1904). One example is the
concept of the generalized motor ability, which is built on the no-
tion that a) individual motor skills are related to one another, b)
a single global ability underpins each ability, and c) people are
capable of performing all motor skills at similar levels. A similar
concept, motor educability, refers to the general ability to learn
motor skills (i.e., those with high motor educability more easily
learn motor tasks, see for example, Gire, & Espenschade, 1942;
Gross, Griessel, & Stull, 1956; McCloy, 1937). Although there was
considerable research exploring these concepts, the evidence
for them is not strong (see, for example, Drowatzky, & Zuccato,
1967). While the search for general tests of motor coordination
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that might inform talent detection has seen renewed interest
in recent years (see Faber et al,, 2014; Vandorpe et al., 2012), the
attention to ‘sport genetics’ has dominated many contempo-
rary discourses.

Over the past two decades, the field of sport genetics has
expanded considerably. The identification of specific genes,
whose presence might be used to predict whether someone
is more likely to succeed in a given domain, would arguably
reflect a critical marker of innate talent. During this period, ge-
netic research has noted several intriguing findings that might
relate to the concept of innate talent. For instance, early stud-
ies highlighted the gene for Angiotensin Converting Enzyme
(ACE), which influences blood pressure and fluid-electrolyte
balance. Initial examinations of endurance athletes ranging
from Olympic rowers (Gayagay et al., 1998) to Ironman triath-
letes (Collins et al., 2004) suggested this gene might be im-
portant in endurance tasks. Similarly, research on other genes
including COL5A1 (e.g., Collins, Mokone, September, van der
Merwe, & Schwellnus, 2009; Mokone, Schwellnus, Noakes, &
Collins, 2006) and Alpha Actin 3 (MacArthur, & North, 2004) has
supported the notion that the presence or absence of certain
genes may predict athletes from non-athletes. It is important
to note that predicting athletes from non-athletes is apprecia-
bly easier than predicting who among a group of athletes has
greater potential.

In addition to these explorations of genetic markers, recent
discussions of talent development have considered predicting
talent from indicators of long-term engagement. The basis of
this argument comes from the extensive period of training that
seems to be required for expertise (Baker, & Young, 2014). If one
is able to predict who is more likely to meaningfully engage
in intensive training for several years then this might reflect a
proxy of innate talent. For example, an athlete’s ability to regu-
late their own learning is emerging as a key variable distinguish-
ing elite performers from those of lower levels of skill (Toering,
Elferink-Gemser, Jordet, & Visscher, 2009) and researchers have
begun to explore the relationship between self-regulatory pro-
cesses and practice behaviors in sport (Elferink-Gemser et al.,
2015; Tedesqui, & Young, 2015). Similarly, studies have noted
the relevance of personality variables such as self-control and
grit to elite athlete development (Tedesqui, & Young, 2017a,
2017b). Better understanding of how these variables change
over time and how they interact with training and other envi-
ronment and genetic factors will improve our ability to identify
those with the greatest potential for future success.

One of the concerns with the genetic studies noted above is
that the work in this area is still emerging and considerable
replication and extension is required before these findings will
have the robust validity necessary to make conclusions about
their importance. While these areas of research are promising,
genetic researchers warn against their use in talent identifica-
tion settings — at least given our current understanding (see
Loland, 2015; Vlahovich, Fricker, Brown, & Hughes, 2017; Web-
born et al., 2015). However, it is important to note this does
not mean we have sufficient evidence to dismiss the concept

of innate talent that might one day be recognizable through
direct-to-consumer genetic tests. The absence of evidence is not
evidence of absence. As technologies and methods improve
and our ability to capture the complex interactions between
genetics and environment increases, our capacity to identify
qualities that predict future outcomes (e.g., behaviour, attain-
ment) should improve. Nevertheless, the utility of innate talent
to those working with athletes as coaches, trainers and admin-
istrators currently appears to be limited.

Key Issues in Future Work

Having set out our conclusions regarding talent, at least as it
is currently understood, we conclude with a discussion of key
areas for researchers to consider in future work.

Measurement

One of the challenges of bridging gaps between talent as a con-
cept and the actual utility of that concept in applied contexts
relates to measurement. First and foremost, many attempts to
identify talent rely on the measurement of discrete and un-
stable characteristics (Abbott et al., 2005). These characteristics
also tend to be predominantly physical measures (Johnston et
al., 2018) that can directly influence an athletes’ performance
on a range of tasks than can underpin sport performance more
broadly (e.g., speed and strength). However, performance does
not necessarily equal talent, as demonstrated by the poor cor-
relation between current performance and future performance
(Baker et al., 2017). Moreover, inherent to unstable characteris-
tics is their non-linearity (e.g., inter-individual differences and
intra-individual differences in growth and maturation), which
can increase the likelihood of both Type | and Il errors when
relied upon too heavily.

Another challenge to reconciling the concept of innate talent
with its real world utility is whether or not it is sufficient to mea-
sure talent indirectly, or if it is necessary to measure it directly.
For example, can measurement of the expression of talent be
enough to count as ‘measuring talent’; the expression of tal-
ent often being performance. Whether or not it is sufficient to
measure talent directly or indirectly likely also relates to one’s
definition of talent. However, as a matter of necessity, this is an
issue that might have to be resolved, or at least the implications
of which better understood, until our measurement technolo-
gies and understanding of genetics and gene-environment in-
teraction increases.

Replication

The world of high performance sport moves rapidly, much
more rapidly than the scientific peer-review process. As a result,
coaches, athletes and administrators are often quick to em-
brace new findings in an effort to obtain a competitive advan-
tage over their opponents. However, this can result in aimless
trips ‘down the rabbit hole’ before the reliability and validity to
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these findings has been established. It is important to note
that much of this emerging work requires considerable addi-
tional research replicating novel results and determining the
extent to which they are generalizable to athlete populations
enmasse. One recent example of this is the landmark Great Brit-
ish Olympians project (Hardy et al., 2017), which sought to un-
derstand the developmental differences between athletes who
won multiple medals at major championships and a matched
group of high performance athletes who did not achieve the
same level of success. This study, and a host of others in this
area (e.g., Baker et al., 2003; Ward, Hodges, Starkes, & Williams,
2007), relied on retrospective recall of athletes in identifying
key factors (e.g., life and training histories, etc.) that may have
promoted superior development in some groups over others.
It is critical to remember that sport systems are constantly in
flux, evolving as political and social desires change. As a result,
retrospective and longitudinal studies may adequately explain
the antecedents of optimal development for athletes who
competed in the past but arguably have limited relevance for
athletes outside this generation.

Extension

In a recent systematic review, Johnston et al (2018) lamented
the clear lack of systematic, longitudinal work in the field of tal-
entin sport. They highlighted the need to extend our conceptu-
alizations of talent and its development to more appropriately
model the complex and interactive effects of environment and
genetics. The majority of past research has focused on physical
and anthropometric variables, arguably because they are the
easiest to objectively measure. However, in most sports, predict-
ing future performance can be startlingly complex and is never
entirely determined by one class of variables. Most approaches
to athlete development, by researchers and practitioners alike,
tend to focus on the identification of a single approach or
model to explain this development process when there could
be varying pathways to get to the same endpoint. For example,
one athlete may have a superior genotype for a desirable an-
thropometric profile and as a result becomes a player who uses
her height/body as the advantage while a second athlete, who
does not have these anthropometric advantages, develops su-
perior decision-making and play-reading skills.

Implications

If the constituent components of talent (i.e., talent character-
istics) exist on a continuum, from none or very little to a high
degree, then there may be a need to evaluate how we deal
with components of talent. First, talent may need to be con-
sidered as a multidimensional construct that can be composed
of different permutations and combinations of characteristics
and abilities (see Baker et al., 2018). Cluster analyses and meth-
ods that consider the composition of multiple variables may
be particularly useful going forward, and such methods may
increase the utility of talent identification measures. Second,

the continuum conceptualization of innate talent implies that
there is likely an acceptable range of values for specific char-
acteristic and/or ability, and that ranges along continuums are
outside the realistic threshold to be considered ‘talented’ in a
specific domain. The challenge is that thresholds are obviously
difficult to assess during youth and adolescent development,
and would themselves have to be dynamic. Once we have a
better understanding of the probability estimates for measures
of talent and/or performance, then more accurate threshold for
athlete selection can be prescribed. Last, if we conceptualize
talent along continuums with probability estimates, then we
need methods that match this conceptualization. Bayesian in-
ference (see Bayarri, & Berger, 2004; Eddy, 2004), and the use
of dynamic and flexible prior probabilities to inform likelihood
estimates, may be a useful direction going forward. This would
also allow practitioners to better understand the implications
of evidence about talent (e.g., that it is probabilistic not deter-
ministic; that inefficient systems have higher levels of Type |
and Il errors).

Another implication for our position could be that in lieu of
good measures of innate talent, practitioners should focus ex-
clusively (or nearly exclusively) on the environment, specifically
deliberate practice (Baker & Young, 2014; Ericsson et al., 1993).
Some practitioners undoubtedly already do this, and a number
of popular books advocate this approach to athlete develop-
ment (e.g., Syed, 2010). This would certainly be an unintended
consequence of our argumentation. We have argued else-
where that this type of deterministic approach, and the mes-
sage that deliberate practice is sufficient to explain different
levels of achievement, can be harmful (Wattie & Baker, 2017).
Moreover, simplistic views such as those expounding that a
single factor (e.g., genetics or deliberate practice) run the risk
of being over-parsimonious to the point of obfuscation. Con-
sider this thought exercise: Imagine a sport and context where
there is considerable popularity for deliberate practice among
practitioners and parents. Youth participation is professional-
ized from young ages, and young athletes have to engage in
similarly structured deliberate practice. Perhaps coaches even
strictly monitor and mandate the same amounts of deliberate
practice for each athlete. Would such a context, where differ-
ences in the environment are effectively eliminated, actually
serve to increase the influence of innate biological difference in
athlete development? Unless proponents of this deterministic
environmentalism in our thought exercise are willing to assert
that all athletes will experience exactly the same developmen-
tal outcomes, then some differences between athletes would
have to be the result of innate biological differences (e.g., due
to injury risk, responsiveness to training, rates of learning, or
anthropometric advantages). The world in our thought experi-
ment is undoubtedly an over-simplification, and is a bit face-
tious. Nevertheless, versions of this example could be an unin-
tended consequence of not considering the theoretical plausi-
bility for the existence of innate talent; regardless of whether
we can accurately measure innate talent.
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Concluding Thoughts

Our intentions with this review were to celebrate the contribu-
tion of Howe et al. 20 years ago and highlight how innate tal-
ent is conceptualized and applied in the field of sport science.
Based on existing theoretical and empirical evidence, the no-
tion of innate talent appears valid given key theoretical princi-
ples that govern the sciences underpinning sport science (e.g.,
biological diversity, natural selection as a mechanisms of con-
tinued species evolution). However, the theoretical principles
that support the existence of innate talent also stipulate that
it exists along a continuum and that it is necessary but not suf-
ficient to explain exceptional performance. As such, any under-
standing of innate talent cannot be divorced from the neces-
sity to understand the complete ecology of the developmental
environment.

However, in order to have any utility in the training environ-
ment, talent (whatever it is) needs to be measurable and with
the exception of a few variables related to body size, no robust
indicators of talent currently exist. Moreover, examinations of
long-term predictions indicate very poor accuracy in talent se-
lection decisions suggesting that sport systems grounded in
early identification of talent may do more harm than good, al-
though the size of the effects are largely unknown due to a lack
of research in this area. The 20 years since Howe et al’s review
have seen rapid and meaningful advancement in our under-
standing of talent in sport but this understanding is far from
complete. Continued evaluation and discussion will ultimately
determine the value and cost of this concept in sports systems
that are currently underpinned by early selection of athletes
into more and more specialized pathways.
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tion of talent, skill and expertise in sport as an increasingly functional relationship between an athlete
and a specific performance environment, developed over the macro-timescale of years and decades.
This ecological dynamics rationale avoids an organismic asymmetry, the bias towards explanations
of human behaviour which over-emphasise the role of inherent properties and qualities, identifiable
through early selection. An ecological dynamics rationale, eschewing the organismic asymmetry of
innate talent, in favour of exploiting and developing individual functionality in specific performance
environments, challenges coaches and sport scientists to collaborate in new models for developing
talent, skill and expertise.
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Introduction

human characteristics, and more practically, about how it can
be utilized by sports organizations to develop athletes. This is

Baker and Wattie's re-examination of the concept of innate tal-
ent promotes a useful re-evaluation of this original proposition
in psychology, but particularly drew our attention to two key,
take-home messages: (i) their conclusion that the concept of
innate talent had some validity, and (ii), that it also had limited
practical utility for sports organisations.

Here, we discuss how conceptualisation of talent from an eco-
logical dynamics perspective is not aligned with the first of
Baker and Wattie's messages. The conceptualisation of ‘talent’
as innate does, however, raise significant questions about other
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not a trivial matter, as noted by Baker and Wattie, since current-
ly much time and effort in system development and practition-
er support is devoted in organized sport for early identification
and selection of ‘talented’ children predicted to succeed at the
highest performance levels.

Previously, we proposed, utilising the conceptualization of eco-
logical dynamics and empirical data, how copious financial sup-
port and time involved in talent identification and early selec-
tion is misplaced due to a fundamental organismic asymmetry
or biased explanation for behaviour centred on internal entities
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(Davids & Araujo, 2010). The inherent nonlinearity of learning,
development, and expertise in sport, strikingly highlights the
misconceptions of a priori talent identification. Conceptual-
ization of humans as complex adaptive systems, with nonlin-
ear trajectories observed at different timescales (e.g., growth
and maturation, development and learning), raises important
questions, including: Why would measuring a putative innate
property at birth or in the foetus be relevant for predicting
later sport performance? Such properties, measured at those
specific points in time, could be considered innate, but will cer-
tainly change over time due to interacting constraints of gene
interactions, epigenetics, experiences, and chance. Moreover,
whichever property (e.g., genes, molecular composition or hor-
monal markers) is measured after conception could never be
considered as innate with certainty, given that development
and environmental constraints are already influencing it and
its relevance. Instead, these questions signal the supremacy of
human adaptation and learning emanating from continuous
individual-environment interactions (Aradjo & Davids, 2011).

Talent development is predicated on functionality of individual-
environment interactions

Due to centrality of individual-environment interactions in hu-
man behaviour, an ecological dynamics rationale places a
greater emphasis on talent development in sport, defining tal-
ent, wrapped up with skill and expertise, not as innate qualities
which individuals either have or do not have, but rather as: an
increasingly functional relationship developed between a per-
former and a specific performance environment over macro-
timescales (Davids, Guillich, Aratjo & Shuttleworth, 2017).
What does a functional relationship with a competitive per-
formance environment in sport look like? Of fundamental im-
portance is an athlete>s capacity to attain intended task goals
during performance, predicated on consistently achieving
performance outcomes and results, by satisfying constraints
of ever-changing competitive environments. Functional be-
haviours emerge in competitive performance environments
and relevant performance solutions may vary over different
timescales for athletes, including: (i) within individuals during
performance, and athletic development (through motor learn-
ing, changes in effectivities - capacities and skills -, adaptations
to training and conditioning or through growth and matura-
tion); and (ii), over the macro-timescale of years and decades
as sports evolve, constrained by innovations in tactical trends,
sport formats, playing surfaces, rules and regulations, and up-
dated equipment and technology. These changes shape sports
over time and are rarely predictable, illustrating the futility of
defining innate talent in young children.

An athlete’s capacity to functionally interact with varied and
dynamic performance constraints is predicated on dexterity
(adaptive flexibility). Insights on dexterity were provided by
Nikolai Bernstein, the Russian physiologist who has had an
enormous impact on theoretical development in the human
movement sciences. Bernstein (1967) suggested that dexterity

involves the continuous re-organisation of functional adaptive
behaviours through exploratory learning. Bernstein (1967, pp.
228) conceptualized dexterity as “the ability to find a motor so-
lution for any external situation, that is, to adequately solve any
emerging motor problem correctly (i.e., adequately and accurate-
ly), quickly (with respect to both decision making and achieving
a correct result), rationally (i.e., expediently and economically),
and resourcefully (i.e., quick-wittedly and initiatively)” (italics in
the original).

The importance of Athlete Intrinsic Dynamics

The fundamentality of an individual’s dexterous interactions
with a specific performance environment in sport has clear
implications for understanding what each individual athlete
can contribute to functioning in a specific performance envi-
ronment. Whilst we have proposed that there is no role for an
entity termed innate talent, we have previously highlighted the
importance of intrinsic dynamics in athletes as complex adap-
tive systems (Araujo & Davids, 2011). Kelso (1995) referred to
intrinsic system dynamics as dispositional tendencies, propen-
sities, capacities, and abilities that differ amongst individuals.
The foundational capacities supported by an individual’s in-
trinsic dynamics can be more or less functionally effective for
stabilizing successful performance behaviours. An individual’s
intrinsic dynamics underpin self-regulation in sport perfor-
mance, supporting the physical, cognitive, perceptual, psy-
chological and emotional, and social interactions that emerge
during performance (Davids et al., 2017). Intrinsic dynamics
of complex adaptive systems are aligned with effectivities, re-
ferred to in ecological psychology as capacities for utilising af-
fordances (opportunities for action), in specific performance
domains. When an athlete’s intrinsic dynamics cooperate with
task dynamics in specific domains, then performance func-
tionality will be enhanced (but goal achievement is still not
guaranteed). Competing intrinsic and task dynamics can lead
to misaligned relations between an athlete and a sport, pro-
viding a barrier to success at the highest levels (Seifert et al.,
2016). Some tendencies can, of course, be transferrable in the
sense of satisfying non-specific domain performance demands.
It is important to note that this conceptualisation of transfer-
ability of dispositional tendencies in physical, cognitive, emo-
tional and social interactions are harmonious with key ideas of
a practitioner-led model of skill acquisition and talent devel-
opment in high performance sport: The Athletics Skills Model
(Wormhoudt et al., 2018). The ASM motto is ‘first the athlete,
then the specialist’ promoting the view that, while the capac-
ity to function at the highest performance levels may be do-
main-specific, the self-regulating nature of athlete functioning
is deeply underpinned by non-domain specific capacities and
evolving dispositional tendencies which may be psych-social,
physical, and emotional.

In this way, ecological dynamics captures how some individu-
als may be predisposed over time towards functioning more
effectively and efficiently in some sports environments than
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others. This approach does not preclude attempts to predict
which athletes may have a greater potential to perform at the
highest levels, the aim being to identify athletes with disposi-
tional tendencies, in varied dimensions, to function effectively
in specific performance contexts (over years and decades: the
macro-timescale of sport development). The problem is not in
the practice, but in the rationale for talent as innate.

A fruitful approach to meeting this challenge may be to design
tasks which can help to assess and develop an individual’s ef-
fectivities over time (de-prioritising current performance lev-
els) and which may underpin future performance in specific
sports. Clarification of specific tasks constraints of a competi-
tive performance context that need to be satisfied, as well as
their variations, (task dynamics) is needed in future research
(Woods et al.,, 2016) . However, it is important to heed evidence
that analytics of sport performance at one specific point in time
early in an athlete’s career do not necessarily correspond to fu-
ture performance at a senior level (Giillich, 2018).

Summary

We have proposed that talent, conceived as some individual
innate entity that can predict exceptional future performance
in young athletes, is an inadequate concept for sport science
research and practice, i.e., more in the realm of myth and sup-
position than in scientific reality. Aligned with the approach
advocated in the second key message of Baker and Wattie it
is worth asking: What may be the main practical implications
of an ecological dynamics conceptualisation of talent, skill and
expertise in sport as increasingly functional adaptation and en-
hanced self-regulation of an individual in a specific performance
environment? First, an important role seems to exist for iden-
tifying underlying tendencies, dispositions and capacities re-
lated to successful performance in specific domains which may
signal future potential for individual functionality. In discern-
ing athlete potential, the experiential knowledge of elite prac-
titioners needs to be integrated with empirical knowledge over
the extended macro-timescale of years and decades in high
performance sports organisations (see Woods et al., 2016). Sec-
ond, due to multiple dimensions of, and pathways, to success-
ful athlete functioning in sport (Aradjo & Davids, 2010; Phillips
etal., 2010), new models of coaching and athlete development
are needed which integrate the work of specialist practition-
ers (Renshaw, Davids, Newcombe & Roberts, 2019). Finally,
these new models of athlete learning and preparation in the
micro-structure of practice signal the need for a better balance
between early specialisation in specific sport domains and the
exploitation and development of general, transferable, func-
tional tendencies which can be harnessed later over the macro-
timescale of talent development (Wormhoudt et al., 2018).
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Explaining exceptional human performance remains problematic. Baker & Wattie (2018) explored
the value of innate talent as underlying cause for excellence in sports. Although the absence of the
influence of biological genetic influences cannot be confirmed or rejected, it is recommended to
discuss this topic while taking into account the time-depending sport-specific context. Moreover, if,

as Baker & Wattie (2018) concluded, the concept of talent has limited utility to the world of sport, the
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Curiosity and the drive to explain phenomena are typical char-
acteristics of human beings and maybe even most noticeable
in scientists. One of the quests that still attracts a lot of scien-
tists working in different fields is to reveal the mystery of excep-
tional human performance (Ericsson, 2006; Rees et al., 2000).
How can we explain the special and unique level of ability?
And maybe even more important nowadays, can we predict
excellence already at an early stage? An innate predisposition
or so-called ‘innate talent” has been proposed and explored by
many as a possible explanation for exceptionality in both the
academic and practical contexts. As Baker & Wattie (2018) point
out in their review, this is undoubtedly the case in the domain
of sports. The policies of national sport association/clubs are
generally focused on effective and efficient athletes’ develop-
ment programs to yield international successes (Vaeyens, Guil-
lich, Warr, & Philippaerts, 2009). Early identification of those
athletes with the highest probability to win future medals is
considered crucial to keep up with the global medal race. Get-
ting a grip on exceptional performance and the search for high
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potential athletes is of main concern. Baker and Wattie (2018)
present some examples how people rely on the ‘talent account’
in real-life sports. It is clear that the discussion raised by Baker
& Wattie (2018) about the validity of ‘innate talent’ as an expla-
nation for excellence is of relevance. The purpose of this com-
ment is to highlight some issues that, to my opinion, were not
included or scarcely addressed by the authors.

In their discussion about the validness of the concept of in-
nate talent, Baker & Wattie (2018) mainly focus on the genetic
predisposition of anthropometrics and physiological capac-
ity that align with the demands in certain sports. Specifically,
being taller is considered to be a genetic advantage or innate
talent. However, in many sports a specific height is not a clear
advantage (e.g. badminton, field hockey, table tennis, soc-
cer) (Elferink-Gemser, Visscher, Lemmink, & Mulder, 2004; Ke-
ogh, Weber, & Dalton, 2003; Pion et al., 2015; Reilly, Bangsbo,
& Franks, 2000). The athletes’ profiles might differ even at the
highest competition level using strengths to compensate for
weaknesses; for example, within the world’s top 10 ranking in
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badminton (January 2019) height differs from 1.75 m to 1.94 m
between men and from 1.56 m to 1.79 m for women (https://
bwfbadminton.com/rankings/). Therefore, the reasoning might
be valid for specific sports, but not to all. Moreover, the impor-
tance of being taller might be overestimated in certain sports
as a result of the selection policies and the developmental
system used in youth sports. Being taller can be a temporary
advantage during youth development. If the identification and
selection of ‘talented’ players take place within this period, it is
likely that the taller and probably more mature players will be
selected especially when the focus is to win already in youth
sport. If the development program prevents entry at a later
point in time, only the taller/early mature players will survive in
the system. This can lead to a misinterpretation of height being
a talent indicator. Thus, the validness of innate talent concern-
ing anthropometric predisposition might not hold in all sports.
The same could be true for other physical genetic predisposi-
tions. It is often not clear what the exact determinants for fu-
ture success are in a certain sport and temporary advantages
could be wrongly construed as talent indicators. Although this
does not wipe away the possible influence of biology, it recom-
mends a careful consideration per sport and its context.

Also for other reasons, the sport’s context is an important fac-
tor that should be taken into account when explaining human
excellence. Some sports are popular all around the world and
have been practiced intensively for many decades by many ath-
letes while other sports are relatively young, less widespread
and only practiced by a small number. It is likely that in the
latter case, performance differences can be validly explained
by differences between athletes in the amount and quality of
deliberate practice (Ericsson, 2006). The role of innate talent
might be negligible or even absent. Furthermore, it is impor-
tant to acknowledge the role of chance in the pursuit of excel-
lence (Gagne, 2004). The coincidental presence of among other
things the right club, trainer, team mates and sparring partners
will influence the opportunities for development, even as the
accidental presence of the athlete and the talent scout at the
place at the same time and the scout actually seeing the right
performance at the right moment. Even when an athlete might
have the accurate genetic predisposition to excel in a certain
sport, the environment needs to recognize and value this at
the right place and time. As an extension to this, Baker & Wat-
tie (2018) plead for more credence to coaches’intuition or ‘gut-
feeling’ to early identify talent and use this as another argu-
ment in favor of the validness of the talent account. Although |
value the expertise of coaches to a large extent, | also need to
admit, based on the large datasets from many sports reveal-
ing relative age effects, that their judgement concerning the
selection of players is often biased (Musch & Grondin, 2001).
Moreover, Howe, Davidson and Sloboda (1998) already argued
that early abilities are often better explained by difference in
opportunities than innate talent without discarding the possi-
bility of innate talent.

In conclusion, explaining exceptional performance and defin-
ing talent in sports remains a challenge. It requires a holistic

approach in which sport-specific aspects need to be taken into
account. It also seems a semantic challenge to speak the same
language within science and practice. As Baker & Wattie (2018)
concluded, the concept of talent indeed seems to have limited
utility to the world of sport. In addition to this, the use of the
predicate ‘talent’ might better be reconsidered in practice.
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The scientific debate about whether innate talent plays a role in
expert performance began more than a century and a half ago.
Showing that eminent individuals tended to be biologically re-
lated, Sir Francis Galton (1869) argued in his book Hereditary
Genius that greatness arises from “natural ability”. The Swiss
botanist Alphonse Pyrame de Candolle (1873), presenting his
own data, countered that causes favorables—advantages such
as wealth, education, and even a temperate climate—are the
major factors in success. The debate has raged on ever since.

It is a bit perplexing that we are still having this debate. Other
fields long ago embraced the idea that nature and nurture, and
their interplay, contribute to variation in human behavior. We
are decades past any serious debate about whether traits such
as intelligence, personality, and psychopathology are heritable
(they are—substantially so). Nearly twenty years ago, the be-
havioral geneticist Eric Turkheimer (2000) wrote, “The nature-
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nurture debate is over. The bottom-line is that everything
is heritable” (p. 160). Yet, here we are, having a debate about
whether innate talent is a valid concept.

To be clear, no credible scientist believes that expert perfor-
mance can be explained without recourse to nurture (i.e., the
environment). This is because the type of specialized knowl-
edge necessary for activities such as chess, music, and sports
can only be acquired through some form of environmental ex-
posure (i.e., training and other activities). We don’t come into
the world as“blank slates,”but we certainly aren’t born knowing
the rules of chess, much less the Queen’s Gambit.
Nevertheless, the view that expert performance can be ex-
plained without recourse to talent remains popular in both sci-
entific and popular circles. John Watson (1924), the founder of
behaviorism, famously guaranteed he could train any healthy
infant to become “any type of specialist ...regardless of his
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talents” (p. 104). More recently, K. Anders Ericsson (2007) wrote,
“it is possible to account for the development of elite perfor-
mance among healthy children without recourse to unique tal-
ent (genetic endowment)” (p. 4). This view has been promoted
in popular books on expertise, such as Talent is Overrated: What
Really Separates World-Class Performers from Everybody Else
(Colvin, 2010), The Talent Code: Greatness Isn't Born. It's Made.
Here’s How (Coyle, 2009), and Peak: Secrets from the New Sci-
ence of Expertise (Ericsson & Pool, 2016). The psychologist Scott
Miller (2011) blogged, “What is widely believed however is not
always true: flat earth, phrenology, cold fusion, and...innate
talent”

The question of why the field of expertise remains mired in a
nature vs. nurture debate while other fields have progressed
is interesting to consider. Dogma dies hard, perhaps. However,
this is a question for historians of science. Here, in this com-
mentary on Joseph Baker and Nick Wattie's thoughtful target
article, we offer our perspective on talent and thoughts on how
to advance the field of expertise.

The Inevitability of Heritability

A decade before Galton published Hereditary Genius (1869), his
half-cousin Charles Darwin published On the Origin of Species
(1859). Darwin’s revolutionary insight was that populations
evolve through natural selection: the differential survival of
members of a population based on differences in their charac-
teristics. The upshot of natural selection is a discovery so robust
that it has been dubbed the First Law of Behavioral Genetics
(Turkheimer, 2000): if a behavioral characteristic (a phenotype)
varies across people, there will be some contribution of genetic
factors to that variation (Plomin, DeFries, Knopik, & Neiderhiser,
2016; Sela & Barbaro, 2018).

In view of this discovery, it would seem odd to argue that ex-
pert performance can be explained without recourse to ge-
netic endowment—and it is odd. Through training, people can
develop skills that enable them to circumvent normal limits on
human performance (Ericsson, 2014; Ericsson & Pool, 2016).
This is not a controversial claim; this is the only sensible way
to explain the feats of elite performers. Take “memory athletes”
such as Lance Tschirhart, who holds the world record for mem-
orizing random digits (at a bewildering 456; World-Memory-
Statistics.com, 2016). Tschirhart is not holding 456 digits in his
short-term memory; rather, through training, he has acquired
skill in storing digits in long-term memory (see Ericsson, Chase,
& Faloon, 1980).

However, just because people can circumvent limits on perfor-
mance does not mean that performance is without limits. There
are always limits on human performance (and, for that matter,
the performance of artificial systems such as Deep Blue). Cir-
cumvent one limit, and there will be others. Moreover, reflect-
ing a neurobiological system that has evolved through natu-
ral selection, there will be heritable variation across people in
phenotypes indexing those limits, whether they be cognitive

phenotypes such as working memory, physical phenotypes
such as height, neurological phenotypes such as white matter
integrity, physiological phenotypes such as maximal oxygen
uptake (VO, ), or whatever. The level of these phenotypes
will have an impact on a person’s development in a domain (or
lack thereof). Basketball and height is only the most obvious
example: there have been only three players 5-feet-6 or shorter
in NBA history (“24 Shortest NBA Players”).

In short, there is no plausible reason to deny that talent impacts
expert performance. All the same, it is important to ask what,
exactly, talent is; otherwise, it might as well not exist because
it can't be measured. Baker and Wattie (2019) provide a use-
ful discussion. Along the lines just discussed, they argue that
talent is a valid concept, because it must be: “An evolution-
ary probabilistic standpoint assumes there is a distribution of
ability and/or individual characteristics (i.e., degrees of talent)
across a population with very small numbers of individuals at
the very highest and lowest levels” (Baker & Wattie, 2019, p. 4).
They add, however, that “with the exception of a few variables
related to body size, no robust indicators of talent currently
exist” (p. 7). We are surprised by this claim. Numerous twin
studies have found moderate-to-large heritability estimates
for sports-relevant physiological characteristics. For example,
a recent meta-analysis found average heritability of 59% for
VO,  (Schutte, Nederend, Hudziak, Bartels, & de Geus, 2016).

VOE:: can be increased with training (see, e.g., Skinner et al.,
2001), but so can many highly heritable phenotypes (e.g., mus-
cle mass; Aagaard et al., 2004; Georgiades, Klissouras, Baulch,
Wang, & Pitsiladis, 2017). Heritability and modifiability are inde-

pendent considerations.

Intellectual Talent

We further note that psychologists discovered a robust indica-
tor of intellectual talent well over a century ago. Given a rea-
sonably large and representative sample of subjects, scores on
tests of different cognitive abilities will correlate positively with
each other, implying the existence of a general factor of intel-
ligence (Jensen, 1998). This “g”factor is one of the most replicat-
ed findings in psychological science. Three things about g are
clear (see Ritchie, 2015). First, there is just one g. Correlations
between estimates of g extracted from different test batteries
are near 1.0 (Johnson, Bouchard, Krueger, McGue, & Gottes-
man, 2004). Second, g is stable across time. A person high in
g in childhood will likely be so for the rest of their life (Deary,
Whalley, Lemmon, Crawford, & Starr, 2000). Finally, g has prac-
tical utility. It predicts socially relevant outcomes such as aca-
demic achievement and job performance better than any other
single variable (Schmidt & Hunter, 2004).

There is relatively little evidence for the role of g in developing
sports expertise. Significant correlations between measures
of cognitive ability and sports performance have sometimes
been observed, but just as often not (see Hambrick, Burgoyne,
& Oswald, 2019, for a review). Nevertheless, we think that a con-
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sideration of the role of innate talent in sports expertise must
include g. The question of why g sometimes predicts sports
performance, but other times not, is particularly interesting. It
could be that g predicts performance in individual sports but
not group sports in which team-level factors may compensate
for individual-level factors. Research aimed at answering this
type of question will enrich our understanding both of g as a
form of intellectual talent, and of the underpinnings of sports
expertise.

Conclusion

Research on the nature and nurture of complex skill will move
the field of expertise ahead. The knowledge gained from this
research will provide a scientific foundation for accelerating the
acquisition of expert performance. For example, as is already
being done in sports, it may one day be possible to tailor train-
ing in domains such as music based on performers’ genotypes.
Far from limiting people’s potential, this type of intervention
will bring expert performance within reach of more people
than is currently the case.
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Introduction

As a researcher in youth sport, | appreciate the article by Baker
& Wattie (2018), as it emphasizes the importance of talent de-
velopment and the developmental process. It also provides
a convincing overview of the history of research alongside
recent findings on the topic of “Innate Talent”. The extent to
which physical performance of an individual is predetermined
by genes has been a heavily discussed topic in (sport) science.
Given the knowledge of genetic factors influencing physical
performance, it has been suggested that genome analyses
could potentially identify elite athletes from an early age (Ru-
pert, 2003). It has also been suggested that such an approach
could improve the time-consuming and expensive scouting
procedures conducted for new athletic potential (Sharp, 2008).
As a direct result of the decoding of the human genome in
2001 (Venter et al., 2001), the search for specific genes that
influence and predict elite athletic performance has received
a lot of attention. With the advancement of technology, the
once simple idea of “one-gene-encodes-one-phenotype” was
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adapted several times and finally extended to the “one-gene-
one-polypeptide” definition (Gerstein et al., 2007). In future,
the research on epigenetics in sport might have a significant
impact on the design of talent development programs and ul-
timately, the performance of individual athletes. This comment
therefore focuses on the concept of talent in sport, the rarely
discussed key area of epigenetics, and the ethical implications
of genetic testing and practical implications for sport science.

Concept of talent in sport

In the area of sporting talent development, recognized re-
searchers present talent as a set of personal characteristics that
enhance one’s ability to achieve expertise at an accelerated
rate in a specific sport (Vaeyens, Lenoir, Williams, & Philippaerts,
2008). Likewise, they recognise that talent exists when certain
individual prerequisites are combined with an effortful devel-
opment process. Often, elite athletic performance is described
as being the result of biological or genetically constrained fac-
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tors (i.e. nature) and the end-product of experience and learn-
ing (i.e. nurture) (Coutinho, Mesquita, Fonseca, & De Martin-
Silva, 2014). On this basis, the aim of talent identification is
to assess a person’s potential for future performance (Rees et
al., 2016; Vaeyens, Lenoir, Williams, & Philippaerts, 2008). How-
ever, identifying and predicting performance potential at a
young age is a difficult and complex process, as development
is non-linear, unstable and multifactorial (Cobley & Till, 2017).
To further complicate matters, there are multiple interactions
between prerequisites, which may change over time (Schmitt-
Ney, Happ, Ball, & Groner, 1992; Cobley & Till, 2017). While an
individual's genome could be described as being relatively
static, the epigenome can be dynamic, altered by environmen-
tal conditions and stimuli (to a degree). Epigenetics therefore
provides the bridge between nature and nurture in the con-
cept of talent.

Epigenetics

Epigenetics is the term used to describe inheritable changes
in gene expression that are not based on changes in the DNA
sequence. In other words, a change in the phenotype while the
genotype remains the same. Epigenetic changes are a regular,
natural and reversible event (Egger, Liang, Aparicio, & Jones,
2004). The epigenome consists of nuclear information that is
hereditary during cell division and controls development, tis-
sue differentiation and cellular responsiveness. Epigenetic in-
formation is controlled by the genome sequence, environment,
stochastics and chance. As such, epigenetics is at the interface
between genome, development and environmental exposure
(Feinberg, 2018). There is growing evidence that athletic per-
formance is influenced not only by the mere genetic code, but
also by numerous processes that influence gene expression
transcriptionally and post-transcriptionally and that some form
of gene-for-environment interaction exists (Ehlert, Simon, &
Moser, 2013). Epigenetic effects can therefore play a significant
role in the expression and determination of athletic potential
(Rees et al., 2016). At the genetic and epigenetic level, there
is evidence that gene variants explain a significant amount
of variance in a variety of expressions such as endurance and
muscle strength, which in turn are influenced by physiological
processes, such as physical exercise (Haugaasen, Toering, &
Jordet, 2014; Rees et al., 2016). Fraga & colleagues (2005) pro-
vided evidence that the gene expression of monozygotic twins
differ with increasing age and the more their lifestyles vary. In
summary, environmental factors, such as physical exercise, in-
teract with the epigenome contributing to phenotypical and
performance differences of the same genome. Whether the
sports science community should employ forms of genetic
testing on this basis, raised multiple questions, including ethi-
cal questions for sports medicine in talent development.

Ethical implications of genetic testing

According to the Council of Europe Bioethics Convention and
the US Genetic Information Non-discrimination Act, tests on
gene predisposition are ethically, or legally, applicable only
for strict health reasons and not for capacity evaluation or
employment purposes [20]. Given the economic rewards and
the prestige of professional sports, the use of genetic testing
under the veil of health reasons and privacy protection might
be underestimated. As a result, ethical standards should strictly
prohibit the use of invasive genetic manipulation to improve
performance in sport (McNamee, Miiller, van Hilvoorde, &
Holm, 2009; WADA, 2018). On the other hand, interventions
that are external and not invasive might be acceptable. This
could include the creation of an environment that supports
health, exercise selection, training programs, nutrition and
regeneration for a performance-enhancing gene expression
(Guilherme, Tritto, North, Lancha-Junior, Artioli, 2014).

Practical implications

Since the environment also determines how the genotype is
converted into the phenotype, genetics should be considered
in the process of talent development in a dynamic, multipli-
cative and multidimensional manner (Simonton, 1999). In or-
der control the environmental influences longitudinally, a pan-
el study design should be chosen wherever possible. Based on
existing evidence, the mindset that talent is innate, fixed and
immutable can be refuted. In addition, the effort to recognize
talents as early as possible (before puberty) and to commit to
this decision is problematic. This “fixed-mindset” of epigenet-
ics might hinder optimal talent development. According to the
self-theory by Dweck (2013) individuals who believe in their
talent, or even that their gene expression can be developed
through hard work and input from others have a“growth mind-
set” They tend to achieve more than those with a more “fixed
mindset” (those who believe their talents are innate). There is
evidence that gene expression is not fixed, but adaptable and
that gene expression can be positively influenced by a constant
effort to improve. This is not only important for researchers, but
also for coaches. Both of whom should adapt to such knowl-
edge to optimize the athlete’s environment.

Conclusion

Research in the epigenetics has provided evidence that talent
consistsof interactions between genes and the environment.
Therefore epigenetics builds the bridge between the former
nature versus nurture debate. In the future, epigenetic charac-
teristics and their potential influence on athletic performance
should be considered, researched and validated with the help
of well-controlled model systems to transfer them into the
training environment. In doing so, the sport science commu-
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nity will face the difficult task of defining ethical standards that
prohibit gene manipulation, but will allow the creation of an
environment that produce performance-enhancing gene ex-
pression. This requires researchers from the fields of genetics,
epigenetics, sports science and stakeholders of sport federa-
tions to work together in a multidisciplinary way.
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Introduction

Baker and Wattie (2018) revisit in their review the concept of
innate talent and relate it to the domain of sport. It is an im-
portant piece of work explaining the concept of innate talent
and the potential relevance of this concept in the field of sport.
It gives great insights in the current knowledge and practice
within the field of talent identification in sport. The authors
conclude that “any understanding of innate talent cannot be
divorced from the necessity to understand the complete eco-
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logy of the developmental environment” (Baker & Wattie,
2018). They emphasize the point that any talent identification
factor needs to be measurable and needs to have an associa-
tion with future performance in order to be of relevance to the
field. Therefore, at this moment, it is very hard to determine
whether identification of innate talent is possible, and whether
it is of any relevance in a sports context. Our commentary will
elaborate on the concept of talent in sport and the challenges
of identifying talented youth athletes in the complex reality.
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Talent identification in youth sport

Talent identification starts with the difficult task to define ‘tal-
ent’ Two distinct concepts are discussed in the field of sport sci-
ence: giftedness and talent. Giftedness denotes the potential
of children for becoming professional adult athletes (Gagné,
1995). Talent is a concept that is hard to define, but it generally
refers to mastery of certain skills (Gagné, 1995). The term talent
is often used when talking about gifted young athletes, who
might have the potential to develop into future professionals
and high performers (later in life). Throughout this commen-
tary, we will use the term gifted to describe athletes who have
the potential to make it into professional athletes, while the
term ‘talent’ refers to the best performing athletes at that cur-
rent moment.

The review of Baker and Wattie (2018) focusses on genetic
predisposition with regards to talent. We are looking for the
extremes in a continuum of a normally distributed variable in
the population. To enable the development of gifted young
athletes and provide them with all external support to lead
them to the top, we want to identify these extreme values early
enough, and label these individuals as gifted (Vaeyens, Lenoir,
Williams, & Philippaerts, 2008; Williams & Reilly, 2000). However,
when discussing genetic predisposition, we should not forget
that an individual fulfilling the requirements for being ‘gifted;
will never succeed in a certain sport without starting to par-
ticipate in the first place and then keep practicing (i.e. investing
time) until reaching proficiency. Making it to the top normally
requires a substantial amount of training and/or competition
experience (Baker & Young, 2014). This raises the question in
which population we should look for our gifted athletes: should
we look for certain characteristics in the general population of
children (i.e. identification of extremes in the population), or
can we assume that gifted athletes themselves will find their
way to the sport in which they have the potential to excel (i.e.
identification of the most gifted athletes in a specific sport)?
Current practice in talent identification focusses on athletes al-
ready involved in the sport. When searching for gifted athletes,
the attention often moves to the currently best performing
individuals. It is difficult to identify gifted athletes, as no clear
standards are available. It is not easy to identify characteristics
in young children that are important for top performance at
adult level. Characteristics of gifted athletes are also very spe-
cific. Different sports (Pion et al., 2015), or even different play-
ing positions within a team sport (Pion et al,, 2018), require
different abilities or at least a different combination of them.
Therefore, a “one size fits all” consensus for talent identifica-
tion in sports is not possible. Talent profiling should specifically
target one sport, and one playing position. When such a spe-
cific profile is available, we should ask ourselves when to start
identifying the potentially gifted athletes. In most sports, we
see that it takes several years of committed training until the
athlete could reach international level. In woman’s gymnastics,
where flexibility and strength-to-weight-ratio are key elements
to performance, the optimum age for maximum performance

is lower than for example in endurance sport where the car-
diovascular system needs to be fully developed and trained —
which takes several years after puberty. Consequently, talents
in gymnastics need to be identified earlier than in endurance
sports.

Many characteristics sought after in the identification and
detection of potentially talented athletes, such as motor per-
formance, will only significantly develop during adolescence
(Leyhr, Kelava, Raabe, & Honer, 2018), and are biased by (rela-
tive) age, biological development, training level, and experi-
ence as well as training age at the moment of assessment
(Leyhretal., 2018; Lovell etal., 2015; Rommers et al., 2018; Vaey-
ens et al.,, 2006). Therefore, characteristics focused on in talent
identification should be specific for a certain (biological) age in
the first place. Furthermore, developmental variations, such as
the maturational timing during adolescence, should be taken
into account to make sure that young athletes are compared to
athletes of the same physical and mental developmental stage
(Meylan, Cronin, Oliver, & Hughes, 2010).

The training experience is also a critical component to be con-
sidered when evaluating whether individuals can be consid-
ered as gifted athletes or talents (Helsen, Hodges, Winckel, &
Starkes, 2000). A margin in experience and training stimuli re-
sulting in structural adaptations (e.g. muscles, cardio-vascular
system) might make one individual more successful at a giv-
en point in time than another individual (Nottin et al., 2002),
although the latter one might be more gifted. This training
experience is often to be taken into account.

Apart from emphasizing relevant covariates such as matura-
tional timing and training experience, the multidimensionality
of the concept of ‘giftedness’in general should be underpinned
(Phillips, Davids, Renshaw, & Portus, 2010). An example: elite
cyclists show high VO2max values compared to the general
population. Consequently, one might think of using VO2max
tests to determine performance in road cyclists and to screen
for talents. However, a higher VO2max value will not neces-
sarily result in better race performance (Coyle et al., 1991).
Therefore, a talent screening based on the VO2max parameter
(alone) might tell us who cannot make it to the world tour level
(i.e. cyclists with values under a certain threshold) but not who
will make it to the top. Many other factors are needed to even-
tually reach the top level. Apart from physical and physiological
characteristics, also cognitive, psychological and motivational
variables play a key role in the giftedness of an athlete. Not only
the multidimensional characteristics at that specific moment,
but also the expected learning curve, psychological readiness
and motivation of the athlete and the people surrounding this
athlete (Phillips et al., 2010).

So in general, we can conclude that talent identification is a
much broader and more complex topic than innate talent.
Even if we take all previously mentioned issues into account
(looking in the general population, using multidimensional
sport or position-specific talent profiles that vary with age, cor-
rect for covariates such as maturational timing, and the training
history), we will still do not have the guarantee to identify the
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athletes that will make it to the top. This is not only because an
athlete could drop out, due to some particular “inciting event”
(e.g. an injury), or quit the sport in which he or she would have
had the potential to excel, but often because of the complexity
of talent identification.

Future perspectives of talent identification

Future research should move beyond the question of innate
talent and the identification of individual factors, and focus
on identifying the gifted athletes who have the potential to
make it into future professionals. Hereby, the complex reality
of giftedness should be acknowledged. Talent identification is
a multifaceted, dynamic system looking at time varying factors
that are interacting with each other. It is hard to draw a causal
picture of potential pathways leading young gifted athletes
towards expert proficiency in sports. There are many potential
confounders and mediators in these pathways that should be
taken into account. Therefore, in contrast with previous studies,
we suggest to approach talent identification as a multidimen-
sional, complex system. We might identify the elements com-
posing the complex puzzle of what makes the gifted athlete.
All these elements should be considered together and the
causal pathways need to be studied if we want to identify
young athletes with a high potential to reach expert level as
adults.
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Our target article on ‘Innate talent’ had two objectives, first to acknowledge the 20th anniversary of
the seminal contribution by Howe, Davidson and Sloboda (1998) and second, to update this informa-
tion as it relates to talent in the domain of sport. Many thanks to all the authors that took the time to
provide commentaries on our review. Broadly, our target paper focused on 1) whether the concept
of innate talent was reasonable and scientifically sound and 2) whether the concept of innate talent
had any utility to those working at the coalface of sport science (e.g., coaches, scouts, etc.). All of the
commentaries were complimentary to our review, which suggested continued interest in this area
(although this was noted as surprising by Hambrick and Burgoyne). We have tried to respond to all
of the interesting points raised by the commentaries, but this was not always possible. That said, we
grouped our responses under general themes below. Our impression, based on the commentaries,
is that innate talent is not a contested concept; in that there appears to be agreement (for the most
part) that, ‘this thing exists' Rather, the concept of innate talent is contestable (Gallie, 1956); that is,
there is debate about exactly what it is, the degree of its influence, and how useful the concept of
innate talent is.
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What is talent?

Indeed, in our critique of Howe et al’s Criteria 5, we state that
predisposition and innate capacity (innate talent), combined

One of the themes that emerged from multiple commentaries
related to ‘what talent is. Some of the authors used a different
set of nomenclature than we did, and multiple authors empha-
sized the need to conceptualize talent as the combination of
genetic and environmental factors.

The purpose of our paper was certainly not to pit nature vs. nur-
ture (as implied by the title of Hambrick and Burgoyne’s com-
mentary: “Beyond nature vs. nurture in expertise research”).
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with time and training, are necessary for attainment expert

performance in sport. Moreover, in the opening paragraph of

our section, the concept of innate talent is valid, we state that,
“the premise of innate talent as a concept does not have to
rely on a dichotomized or deterministic conceptualization (i.e.,
that innate talent is the sole determinant of sport expertise),
but rather, there may be evidence supporting varying degrees
of innate talent, where talent exists on a continuum.”
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We speculate that one of the casualties of arguing (necessarily)
against nature-nurture dichotomies, may be a lack of detailed
discussions about nature (innate talent) and nurture (practice/
the environment). This may be one of the reasons for the lack of
agreement on an operational definition of ‘talent’ noted below.
Have we, as a field, spent a disproportionate amount of time
and effort arguing against false dichotomies, rather than striv-
ing for conceptual clarity about nature and nurture? We agree
with Hambrick and Burgoyne that we should be far beyond na-
ture vs. nurture dichotomies in expertise research, but we do
not feel that the concept of innate talent is synonymous with
this dichotomy. The concept of innate talent can exist along-
side the view that expertise results from interactions between
nature and nurture. As such, we need discussions about innate
talent because at a basic level we still lack consensus on what
talent is. The need for consensus and rigour is real. Despite
theoretical and empirical limitations to our understanding of
talent, as we note in our review, people, policies, and youth
sport structures act in ways that are consistent with notions of
‘innate’ talent; the horse is out of the barn.

The challenge of achieving conceptual clarity is complicated by
the fact that discussions of innate talent necessarily intersect
with multiple disciplines. For example, Rommers and Rossler
suggest that “Talent is a concept that is hard to define, but it
generally refers to mastery of certain skills (Gagne, 1995). The
term talent is often used when talking about gifted young
athletes, who might have the potential to develop into future
professionals and high performers (later in life)... we will use
the term gifted to describe athletes who have the potential to
make it into professional athletes, which the term ‘talent’ refers
to the best performing athletes at that current moment.” Here
Rommers and Réssler seem to have simply substituted ‘gifted’
for ‘talent; otherwise they seem in agreement that the concept
of innate talent has utility.

Similarly, Davids and Araujo describe talent as process of “in-
ternal dynamics’, specifically as “underlying tendencies, dispo-
sitions and capacities related to successful performance in spe-
cific domains which may signal future potential for individual
functionality” Faber noted that any account of talent is depen-
dent on the particular context (sport-specific and historical),
and some degree of chance. Again, none of these authors dis-
agree with our position regarding the validity of innate talent
as a concept. However, they emphasize the need for better con-
ceptual clarity about the properties of talent in sport, an issue
we have explored elsewhere (Baker, Wattie, & Schorer, 2019).

Does the concept have real world utility?

Another common theme in the commentaries concerned the
real world value of this notion of talent. While we and the com-
mentators mostly agree the concept is reasonable, that does
not mean it is useful, at least as it is currently defined. On the
one hand, we agree with Rommers and Rdssler that most ap-
proaches to talent selection are inherently flawed because they

do not recognize the enormous complexity involved in athlete
development. This runs counter to the arguments put forth by
Romann as well as Hambrick and Burgoyne regarding the obvi-
ous value of heritable qualities like aerobic capacity or propor-
tion of fast versus slow twitch muscle fibres. It is important here
to highlight that while heritability estimates (i.e., such as those
highlighting the high heritability of physiological outcomes)
are useful when understanding populations of athletes, these
same estimates have very little utility at the individual level
because a) genetically constrained factors are also affected
by the environment (e.g.., it is not possible to take an athlete’s
performance/function at a single point in time and partial out
the role of training on this outcome), b) phenotypic outcomes
are determined by numerous genes (e.g., thousands of genetic
variants have been associated with height, Yang et al.,, 2010),
and c) our ability to identify these genes is problematic at best
(e.g., Webborn et al., 2015).

On the other hand, if we agree that talent is a reasonable con-
cept, approaches to talent selection and development need
to be updated to recognize this complexity and, more impor-
tantly, the limits of a linear, unidimensional focus. As Rommers
and Rossler note, “a ‘one size fits all’ consensus for talent iden-
tification in sports is not possible”. We agree and appreciate
the non-linear dynamics approach advocated by Davids and
Araujo. This is a strong framework for understanding and dis-
cussing the myriad factors dynamically interacting to affect
athlete’s performance and development. Their notion of ‘adap-
tive flexibility’ has important implications for coaching, train-
ing and the development of more appropriate models of long-
term athlete development. However, key biological constraints
(again, height being the most obvious) could ultimately limit
the extent to which the developing athlete ‘system’ is able to
be flexible in meeting performance and competition demands.
Biological predispositions, however they manifest, will limit the
range of opportunities available to each performer and unfor-
tunately there is evidence that these constraints are getting
harder to overcome. For instance, as sports have evolved, mor-
phological factors have become more homogeneous (Norton
& Olds, 2001). In basketball players have gotten taller (espe-
cially centers), but more remarkably, they have gotten larger
(i.e., increased stature). These changes will constrain the oppor-
tunities for individuals without predispositions for above aver-
age height and body size. This is not to suggest that we should
select athletes based solely on morphological predictions; it
takes more than size to be a successful athlete and sports are
constantly evolving. Height is simply used here as the most ob-
vious example of how genotype affects phenotype. However,
it is important to move away from models of influence where
talent is seen as ‘innate, fixed and immutable’ as suggested by
Romann. Importantly, ‘innate’ does not mean fixed and immu-
table. This view of talent belongs in the past. Current research
emphasizes genes influence our development in a way that is
dynamic, based on our experiences and the opportunities pro-
vided by our environment.
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Moving Forward

A number of commentaries discussed issues related to how this
field should move forward. One of the recurring topics related
to the indicators or measures of talent. Faber noted that height
is not always a predictor for all sports (pg. 3 “the validness of
innate talent concerning anthropometric predisposition might
not hold in all sports”), a point we completely agree with. Here,
height was used as an example of a variable that is highly heri-
table and obviously important in some sports. Faber also pro-
poses that importance of anthropometric characteristics like
height may be overestimated “due to selection policies and
the developmental system used in youth sport”. While mat-
uration-selection does indeed play an important role during
youth sport, the leap to suggest that it is not a component of
talent does not seem warranted. In fact, there is evidence that
the importance of anthropometric characteristics (including
factors other than height) has been increasing at elite levels of
sport: In sports where height is valuable to performance, elite
athletes have gotten taller over time (the inverse is also true).
In sports where size is important, athletes have gotten larger.
It is unlikely that this ‘expanding universe of bodies’ (see Nor-
ton & Olds, 2001) is independent of the task constraints within
sports at the highest level, and simply the result of temporary
advantages in youth sport. We wonder which came first, the
specialization of bodies at elite levels or the specialization of
bodies at youth levels? We would think the former.

Hambrick and Burgoyne were surprised by our claim “with the
exception of a few variables related to body size, no robust
indicators of talent currently exist” and highlight the various
physiological characteristics that have high heritability (e.g.,
aerobic capacity). If we know a certain variable is important
(e.g., aerobic capacity, work ethic, etc.) then why can’t we just
select for this variable? As we've noted above, this view is too
simplistic for several reasons. First, performance in most sports
is the result of a complex interaction of variables (e.g., endur-
ance sports require a high aerobic capacity and high levels of
running economy, Shaw, Ingham, Atkinson, & Follard, 2015)
and talent selectors would not want to rely on a single vari-
able to capture talent, even if reliable and valid indicators ex-
ist. Second, talent selection usually involves making selections
between highly skilled athletes and slightly less skill athletes,
which is profoundly more difficult than comparing athletes to
non-athletes. In short, to us aerobic capacity is an excellent ex-
ample to support our conclusion that the concept of talent is
reasonable, but currently has limited practical utility.
Hambrick and Burgoyne also point to the fact that general
intelligence ('g’) is a reliable correlate of expertise in a range
of other domains, and suggest that it may be a worth explor-
ing with respect to sport expertise. This is interesting but prior
work on cognitive function (i.e., general executive functions,
working memory: see Buszard, Masters, & Farrow, 2017; Farrow,
Reid, Buszard, & Kovalchik, 2018; Vestberg, Gustafson, Maurex,
Ingvar, & Petrovic, 2012) and performance in sport has been

equivocal. We suspect that this may be due to the fact that tal-
ent is“a multidimensional construct that cannot be aggregated
to a single score and is comprised from different combinations
of different abilities” (p.4) There are different ways of being tal-
ented; talent reflects different permutations and combinations
of characteristics, which also differ by sport: see Baker, Wattie,
& Schorer, 2019).

Given the complexity of talent as a concept, and of

navigating potential indicators of talent, there are considerable
challenges moving forward, for scientists and practitioners.
The commentaries highlight the need to understand the differ-
ent ways of being talented on a sport-specific basis. They also
stress the need to better understand the ways environmental
factors (including pedagogical approaches) interact with in-
nate characteristics. The challenges are significant. We argue
(as do some of the commentaries) that the gap between where
we are and where we need to be, renders the concept of innate
talent unusable. Certainly, practitioners, parents and athletes
should be made aware of the fruitlessness of genetic testing
for identifying and developing talented athletes; the scientific
consensus on these products and services is that they should
be avoided (Webborn et al.,, 2015).
Given the lack of consensus on what constitutes talent, or
what the conceptual elements of talent are, there is also clearly
a need to discuss these issues. Elsewhere, we have proposed
some features of innate talent (Baker, Wattie, & Schorer, 2019).
However, these features, and those proposed by others, need
to be reviewed, evaluated and revised. Much work needs to be
done. Finally, we believe that there is real value in the target-
article-commentary format for stimulating ideas and debates
about important topics, and hope to see this format used more
frequently going forward.
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