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see why retrospective reports about unusual musical ability (as in
the case of Mozart) or unusual language skills (as in the case study
described by Fowler 1981) should be less reliable than reports
about the lack of early signs of excellence.

If one accepts that individual differences in basic abilities can be
identified in early childhood, then the crucial question is whether
these early differences have an effect on later development in the
domain under investigation. To generate suitable data on this
issue, researchers must first develop indicators of basic abilities
relevant for a given domain, and then conduct prospective longi-
tudinal studies that explore the importance of such basic abilities
for subsequent progress.

To my knowledge, only two prospective longitudinal studies
with child experts assess the long-term impact of individual
differences in basic aptitudes on subsequent performance
(Horgan & Morgan 1990; Schneider et al. 1993). Whereas Horgan
and Morgan analyzed the progress of elite child chess players,
Schneider et al. investigated the careers of young German tennis
“talents.” Both studies confirm the view of Howe et al. in that
improvement in domain-specific skill was due predominantly to
deliberate practice, motivation, and parental support systems.
However, individual differences in nonverbal intelligence ac-
counted for about 12% of the variance in the chess-skill data
reported by Horgan and Morgan.

Similarly, causal modelling conducted by Schneider et al. re-
vealed that the influence of individual differences in basic motor
abilities on later tennis performance was small but reliable. When
the motor ability factor was omitted from the causal model, it no
longer fit the data. The fact that individual differences in basic
abilities had long-lasting effects in these two studies seems partic-
ularly remarkable, given that they deal with very homogeneous
samples. Taken together, these results indicate that experience,
although extremely important, cannot completely substitute for
individual differences in aptitude.

The need for alternative models.  Although I am very sympa-
thetic to the model of skill acquisition initially developed by
Ericsson and colleagues (1993) and also proposed in the target
article, I question the basic assumption that progress in a given
domain is solely a function of deliberate practice. The empirical
evidence already described seems to support a somewhat different
model that considers both basic abilities/aptitudes and deliberate
practice as determinants of exceptional performance. In contrast
to the model proposed by Gagné (already described) that con-
siders basic aptitudes to be particularly relevant, the findings from
research on expertise suggest that the effect on performance of
individual differences in basic aptitude is rather modest compared
to the enormous impact of practice and expertise.

In my view, “threshold” or “partial compensation” models fit
better the interplay of expert knowledge and basic abilities in
predicting exceptional performance (Schneider 1993; 1997). Ac-
cording to the “threshold model,” if the ability parameter of a
person is close to or beyond a critical or “threshold” value (typ-
ically assumed to be slightly above the population mean), then
individual differences in predominantly noncognitive variables
such as commitment, endurance, concentration, or motivation
determine peak performance. In other words, if the ability param-
eter exceeds the threshold value, it does not matter at all whether
the person is gifted or of normal aptitude. Problems with this
model concern the definition of threshold values for different
domains. The ”partial compensation model” may be more appro-
priate, indicating that expertise reduces the contribution of basic
aptitude more and more as the amount of domain knowledge
increases.

Defining and finding talent: Data and a
multiplicative model?

Dean Keith Simonton
Department of Psychology, University of California at Davis, Davis, CA
95616-8686; dksimonton@ucdavis.edu
psychology.ucdavis.edu/option2.htm simonton

Abstract: The Simonton (1991) study of 120 classical composers may
provide evidence for the existence of innate talent. A weighted multiplica-
tive model of talent development provides a basis for evaluating the
adequacy of Howe et al.’s conclusions.

Although I am sympathetic with much of what Howe et al. are
trying to accomplish in their target article, I have two reservations.
The first is empirical: the authors conclude from my study of 120
classical composers that musical genius does not appear without
considerable training and practice (Simonton 1991), yet the same
investigation may provide evidence in favor of innate talent. It
shows that the most eminent and prolific composers – in terms of
both annual rates and lifetime output – required less musical and
compositional experience before they began to make lasting
contributions to the classical repertoire. Thus, this study seems to
suggest that some musical talents can lead more quickly to world-
class levels of compositional expertise.

The second reservation is conceptual. I believe that the issue of
innate talent cannot be resolved without first formulating a more
precise model of talent. I am currently working on a mathematical
model of individual differences in talent development. Space does
not permit me to present the details, but I will try to offer enough
of a sketch to highlight deficiencies in traditional views of talent.

In this model, the potential talent of the ith individual at age t
can be expressed as a weighted multiplicative function of the
various genetic components that constitute the hypothesized tal-
ent. In more formal terms,

Pi(t ) 5

k

p
j51

Cij(t )wj

where Pi is the predicted talent potential, Cij is the ith person’s
score on the ith component, and wj is the weight assigned to the jth
component for the particular talent domain (i 5 1, 2, 3, . . . n, j 5
1, 2, 3, . . . k, wj . 0, and each C is a ratio variable with a zero-point
that indicates the complete absence of the genetically based trait).
An important feature of this function is that the value of each
component is not stable, but develops over time. Hence, Cij is a
function of t, which represents the individual’s age in years (where,
say, 0 # t # 20). These developmental functions may assume a
wide variety of forms, including step, linear, logarithmic, logistic,
power, exponential, and so on, depending on the epigenetic
program for each component. Moreover, the timing of the onset of
a specific component will itself constitute an individual-difference
variable. A youth might get an early start on one component but
may have to wait years before the development of another essen-
tial component “kicks in.”

From this multiplicative model, it is possible to derive several
predictions about talent. Four predictions are especially relevant
to Howe et al.’s thesis. First, because Pi 5 0 whenever there exists
a single Cij 5 0, there will exist a large number of individuals who
harbor no innate talent whatsoever. This will be especially true in
the younger ages, when many components have not yet begun to
develop. Second, even in that subset for whom all Cij . 0, the
distribution of talent will be highly skewed, with a small number of
individuals possessing an inordinate amount of talent. Indeed,
even if cross-sectional variation on all components were normally
distributed in a given cohort, the distribution of potential talent
would be lognormal. Third, because the components function in
multiplicative trade-off relationships, two individuals can have
exactly the same level of talent but entirely different scores on the
various components. By the same token, there are many ways of
being untalented. Someone might be extremely high on all com-
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ponents but one, that lone exception becoming the Achilles’ heel.
Fourth, talent potential is not a static property but a dynamic
transformation. Not only may an untalented child become a
talented teenager, but under certain circumstances a child prodigy
may become an adolescent mediocrity.

Put together, these predictions would oblige us to issue the
following precautions with respect to the target article. To begin
with, the correlation between P and any particular Cj across any
heterogeneous sample will have to be extremely small. Not only is
the variance in P truncated for those with at least one Cj 5 0, but
multiplicative terms will have correlations with their components
that get extremely small as the number of components increases.
The developmental instability of P and its components only serves
to undermine expected empirical relationships even further.
Hence, finding predictors of talent should be no easy task. More-
over, if the onset of a components’s development is itself an
individual-difference variable, then it may not be possible to
identify any single component as a reliable precursor of talent. For
one youth, component C1 may be the first to exhibit precocious
development, whereas for another youth it will be C2 or C3 or yet
some other component. Only in the case of monozygotic twins
would we expect both the composite value Pi(t) and the separate
component values Cij(t) to be the same for all t. Under this model,
then, Howe et al. are expecting too much in the way of empirical
evidence. Only much more sophisticated twin studies than those
to date can really resolve this issue, and even then for only one
talent domain at a time.

On the other hand, the multiplicative model just sketched does
lead us to endorse the main policy implication of the Howe et al.
target article. If there can be no reliable precursor of innate talent,
if the prediction of talent using the currently popular additive
models is inherently weak, and if the development of the germane
genetic endowment itself is highly unstable as a youth matures,
then the population should abound in both “late-bloomers” and
once-talented children who have experienced inexplicable “burn-
out.” Under such conditions, the early identification of children
and adolescents for exclusive societal investment may indeed
prove highly discriminatory, as well as quite wasteful of scarce
educational resources.

Practice, practice, practice – Is that all it
takes?

Janet Starkesa and Werner Helsenb

aDepartment of Kinesiology, McMaster University, Hamilton, Ontario,
Canada L8S 4K1; starkes@mcmaster.ca; bMotor Learning Laboratory,
Katholieke Universiteit Leuven, B-3001 Leuven, Belgium;
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Abstract: Support for Howe et al.’s conclusion that musical talent is
largely a myth is garnered from the sport literature. One issue germane to
the nurture argument is how and when motivation to practice is formed.

We applaud Howe, Davidson & Sloboda for their careful review of
the literature, their constructive delineation of the notion of talent,
and their courage in bucking traditional views. However, we would
challenge one of their outlined properties of talent: that talents are
relatively domain specific. It is easy to understand how learned or
acquired skills are inherently domain specific, but difficult to
conceive how talents are. This may be a semantic issue, but
presumably talents are evolutionary in nature and not related to
any one specific domain or task. Nevertheless, it may be that a
particular constellation of talents is efficacious in a specific domain
where the task requirements closely match the underlying abili-
ties.

The issue of talent and musical skill is critical; however, there is
no domain in which the role of talent detection, selection, and
nurturance has figured more largely than in sport. Coaches scour

the country looking for it, professional scouts claim they can
identify it, the media wager on the basis of it, and athletes judge
their own worth based on others’ perceptions of it, yet like the
search for talent in music, precursor talents in sport remain
elusive.

So strong is the acceptance of talent in sport that the position
put forward by Ericsson and colleagues (Ericsson & Crutcher
1990; Ericsson et al. 1993b) has been seen as heretical. Ericsson
maintains that with certain exceptions (i.e., height) those physical
attributes seen as critical to particular sports are the result of
adaptation to long-tern deliberate practice. Even within the sport
literature, it has repeatedly been shown that performance can be
readily predicted by domain-specific skills (approximately 65% of
variance accounted for), but not by innate abilities related to
visual, motor, or central nervous system function (Abernethy et al.
1994; Starkes 1987). In addition, recent studies have shown that in
many individual and team sports, performance level is related
monotonically to accumulated practice. (Helsen et al., in press;
Starkes et al. 1996).

Still, highly skilled coaches maintain that they can “see” talent
(Starkes et al. 1996); so it is germane to ask what it is that they focus
on. Recent evidence shows that for many sports, early talent is
most closely related to early physical maturation and the interac-
tion with age categories for athlete selection. There is a consistent
asymmetry in the birth-date distribution of successful athletes in
many sports (Baxter-Jones & Helms 1994; Dudink 1994). Re-
cently, we have found that this holds true for senior professional
soccer players as well as players from national youth teams and
from regular youth categories right from the age of 6 years. Players
born from August to October (the early part of the sport selection
year), even from as early as 6–8 years, are more likely to be
identified as “talented,” be exposed to top-level coaching, play for
national teams, and eventually be involved in professional soccer.
Unfortunately, the reverse is also true; players born toward the end
of the selection year have increased dropout from as early as 12
years (Helsen et al., submitted). In sports known for their physical
nature, “talent” can largely be explained by physical precocity, and
“lack of talent” can stem from delays in maturation. Granted that
musical talent may not be as directly linked to physical maturation,
but one wonders whether precocity in other dimensions may be
linked to early promise in music.

Finally, Howe et al. do an admirable job of countering argu-
ments for talent. If practice is what it takes to be an expert,
however, then motivation to practice and early emotional connec-
tion to that experience must be crucial. This is especially true
when it is noted that experts routinely begin before the age of 6
years and put in more than 10 years or 10,000 hours of practice
(Ericsson & Crutcher 1990). With notable exceptions (Scanlan et
al. 1993; Sloboda 1991; Sosniak 1990), this is an area largely
avoided by those steeped in traditional experimental psychology.

If the key’s not there, the light won’t help

Robert J. Sternberg
Department of Psychology, Yale University, New Haven, CT 06520-8205;
robert.sternberg@yale.edu

Abstract: Howe and colleagues demonstrate that deliberate practice is
necessary for proficient levels of competence, a fact that is uncontrover-
sial. They fail, however, to demonstrate the role of biology in talent,
because the studies they cite are almost all irrelevant to the issue.

The approach of Howe and his colleagues is like that proverbial
man who loses his key in the dark but keeps vainly searching for it
near the lamp-post because the light is better there. Howe et al.
invite us to join them at the lamp-post. They are looking in the
wrong place; the key is not to be found there. Howe et al. make two
main points. The first is uncontroversial, the second, unsupported
by their evidence or arguments.
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The first point is that deliberate practice is necessary, or at least
extremely desirable, for the development of expertise. Although
Howe et al. spend a great deal of space making this point, no one I
know would deny it, so there is not much point to discussing it. At
times, the authors seem to come close to suggesting that deliberate
practice may even be sufficient, but as they do not quite reach that
point, again, I leave it alone.

The second point is that there is little or no documented evidence
in favor of innate talents. Virtually all the evidence they review is
irrelevant to their point, adding bulk but no substance to their
article. The problem is their misunderstanding of what would
constitute evidence in favor of a genetic basis for talents.

The only available evidence relevant to claims about genetic
bases of talents are documented heritability statistics. Eventually,
we may have compelling direct evidence from wet-lab genetic
studies; we don’t yet. The numerous studies reviewed showing
mean increases in performance as a result of environment are all
irrelevant to the claims being made in this target article. Here’s why:
mean effects – the basis of almost the entire article – are irrelevant
to claims about heritability (which is a correlational statistic
unaffected by mean levels). The irrelevance of mean effects is easy
to show, and has been shown myriad times in literature the authors
apparently ignore.

For example, recent behavior–genetic studies using a variety of
converging operations show heritabilities for IQ of about .5 in
childhood, and somewhat higher later in life (see essays in Stern-
berg & Grigorenko 1997). (One can question whether the IQ tests
are adequate measures of intellectual talent, but that is a different
question.) At the same time, levels of performance on tests of IQ
have risen dramatically through most and probably all of the
century (Flynn 1984; 1987). In other words, an attribute can be
partially controlled genetically, but subject to environmental mod-
ification. Height has a heritability of more than .9, but mean
heights have risen over the generations with improved nutrition
and health. Perhaps the best-known example is hypothetical, but
makes the point simply: place corn seeds with highly heritable
attributes in an Iowa farm field or in the Sahara desert, and you will
notice drastic mean differences in height or any other observable
properties of the corn, regardless of the heritability of the attri-
butes of the corn.

The large majority of the studies cited by Howe et al. simply do
not differentiate between biological and environmental explana-
tions: they are irrelevant to the case being made. Even studies
showing biological differences in groups, for example, are non-
discriminative, because biology might be generating differences in
behavior, or behavior might be generating differences in biology, or
both.

Mean effects on measures of behavior are always subject to
gene–environment covariation, which can be of three types
(Plomin 1994): (1) passive: children grow up in environments
correlated with their genotypes (e.g., the child with innate musical
talent grows up in a family that encourages development of this
talent); (2) reactive: caretakers react to children on the basis of
their genetic predispositions (e.g., the parents provide music
instruction on realizing the extent of the child’s innate talent); or
(3) active: children seek or create environments conducive to the
development of their genetic predispositions (e.g., the innately
talented child requests musical instruction of the parents, and
then gets it). None of the mean-effects studies cited by Howe and
colleagues contains adequate controls fully to rule out g 3 e
covariation, or interaction, for that matter.

Worst of all is that the biological versus environmental argu-
ment is a red herring. No serious geneticist doubts that both genes
and environments have independent effects on development, and
that there are covariance and interaction effects as well.

Useful studies could be done to disentangle genetic and envi-
ronmental effects, but so far, they remain undone. These studies
would use behavior–genetic designs to study criterion perfor-
mances of various kinds at extremely high levels of proficiency.
Such studies would be difficult to do, because the cases would be

hard to find. We would need to go beyond anecdotes about the
families of great composers or other highly proficient individuals
to the actual behavior–genetic study of such families. Only in this
way would we be able to document not whether talent is innate or
environmental (almost certainly it is both), but the extent to which
genetic and environmental main effects, covariations, and interac-
tions account for individual differences in achieved levels of
proficient performances.

The answer to the problem posed by Howe et al. is not to look
for the key in the illuminated area, where it is not; nor to look in the
dark, where it is but cannot be found; the answer is to shift the
illumination to the key area in which we should conduct research.

Training quality and learning goals:
Towards effective learning for all

Rosemary J. Stevenson
Human Communication Research Centre, Department of Psychology,
University of Durham, Durham, DH1 3LE, England, United Kingdom;
rosemary.stevenson@durham.ac.uk psyint.dur.ac.uk/staff/rjs/rjs.htm

Abstract: Howe, Davidson & Sloboda’s focus on learning has important
implications because the amount and quality of training are relevant to all
learners, not just those acquiring exceptional abilities. In this commentary,
I discuss learning goals as an indicator of learning quality, and suggest that
all learners can be guided towards more effective learning by shifting their
learning goals.

Ng and Bereiter (1995) have identified three kinds of learners who
spontaneously adopt different goals. Learners with performance
goals focus on completing the learning tasks. Learners with
instructional goals focus on manifest learning objectives, using
background knowledge to help them understand the material but
not using the new material to restructure prior knowledge.
Learners with knowledge-building goals focus on going beyond
the instructional material in pursuit of wider learning goals, using
the new material to restructure prior knowledge and prior knowl-
edge to understand the new material. Stevenson and Palmer
(1994) make a comparable distinction between problem solving,
memorising, and understanding.

These individual differences suggest how some people may
attain excellence in specific fields. Such people may adopt
knowledge-building (understanding) goals. Of course, this leaves
open the question of why some people choose more effective goals
than others. However, a more intriguing possibility is that learners
may be guided to adopt more effective learning goals. Recent
evidence supports this possibility.

Geddes and Stevenson (1997) have shown that the learning goal
determines whether instances or rules are learned. They used a
dynamic control task (Berry & Broadbent 1984), which shows an
apparent dissociation between learning and awareness. Subjects
interact with a “computer person” called Clegg, trying to get him
to become and stay Very Friendly. Clegg initiates the interaction
by displaying one of 12 attitudes (e.g., Polite, Very Friendly,
Loving) on the computer screen, after which the subject responds
by typing in another attitude. The attitudes reflect an intimacy
scale from low to high, and Clegg’s attitude on each trial is a simple
numerical function of the subject’s response on that trial and
Clegg’s previous output. Berry and Broadbent found that subjects
successfully learned to carry out this task, but when questioned
afterwards, they were unable to describe what they were doing or
what the underlying rule was. Thus, subjects demonstrated im-
plicit but not explicit learning.

Geddes and Stevenson gave one group of subjects the same goal
as the one Berry and Broadbent and others had used, calling it a
specific learning goal. In contrast to previous studies, however,
another group of subjects was given a pattern search goal to discover
Clegg’s underlying pattern. Subjects had 30 learning trials on their
assigned goal, after which they were tested on what they had
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learned. Pattern-search subjects learned a novel specific goal (to
make Clegg very friendly) more easily than the specific-goal
subjects did; they also gave more correct or partially correct
descriptions of the rule underlying Clegg’s behaviour than the
specific-goal subjects did (83% versus 17%), and more correct
predictions of Clegg’s next response, given a sequence of three
responses. In addition, pattern-search subjects made correct pre-
dictions from novel-response sequences as well as from familiar-
response sequences.

These results suggest that pattern-search subjects learned the
rule underlying Clegg’s behaviour, whereas specific-goal subjects
memorised specific learning instances (see also Owen & Sweller
1985; Vollmeyer et al. 1996; Whittlesea & Dorken 1993). Geddes
and Stevenson’s pattern-search subjects, however, did not optimise
their learning. They seemed to construct hypotheses about the
underlying rule during the initial learning trials, but did not revise
their hypotheses in the light of subsequent feedback. For example,
only 50% of them gave completely correct rule descriptions.
Stevenson and Geddes (1997) found that asking subjects to explain
their responses in the learning trials improved considerably the
performance of pattern-search subjects. All the pattern-search
subjects who gave explanations gave completely correct rule
descriptions.

Stevenson and Geddes suggested that (1) specific-goal subjects
were problem solving by searching the problem space for a route to
the goal and that (2) the pattern-search subjects who did not give
explanations were memorising by using prior knowledge to con-
struct a possible hypothesis but not revising the hypothesis in the
light of subsequent learning trials. Finally, Stevenson and Geddes
suggested that (3) the pattern-search subjects who gave explana-
tions were learning through understanding. Giving explanations
seems to have encouraged them to modify and refine their
hypotheses until the underlying rule was correctly acquired. These
findings suggest ways in which learners can be guided to learn more
effectively, because they show that goal orientation and the use of
explanations can be modified to the advantage of the learner. A
focus on learning rather than talent may help to identify learning
programmes that facilitate learning for all and not just the few.
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Attributed talent is a powerful myth

Clemens Tesch-Römer
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Abstract: Whereas the reality of “innate talent” is questioned by the
authors, the role of “attributed talent” is not discussed fully. “Attributed
talent” is the imputation of high, not yet unfolded ability to an individual.
Only if talent is attributed to a novice will resources be invested in the
development of expertise. An alternative for estimating future achieve-
ment is discussed.

Howe, Davidson & Sloboda argue convincingly against the con-
cept of innate talent. They sketch an alternative theory of expertise
development based on early experiences, preferences, oppor-
tunities, training, and practices. In this context, they mention but
fail to elaborate on attribution of high potential to novices by
parents, educators, and admirers and by the individuals them-
selves. Whereas “innate talent” may exist in reality (but probably
does not, according to the evidence presented), “attributed talent”
resides only in the minds of the observers.

Although talent attribution seems to be based on false beliefs
about reality, it serves a useful role in the current practices for
developing expertise. Parents may be convinced that their chil-
dren have promising potential, and educators may believe that

there exist gifted children waiting to be recognised and deserving
promotion (Bloom 1982). Novices themselves might trust their
own slumbering abilities. Hence, “attributed talent” might serve
as a source of hope and confidence in an unknown future. Also, on
the institutional level,” “attributed talent” serves an important
function. There are elaborated procedures of identifying individ-
uals with high potential, and resources are often allocated on the
basis of apparent future potential. Indeed, only if the individual
and the surrounding support network is convinced that talent is
waiting to emerge in full, will individuals begin training early in
life, devoting tremendous amounts of time to relevant activities
and money for teachers and equipment.

It is important to stress, however, that the talent perspective also
assumes that practice and training are indispensable for the
development of high ability (e.g., Rollett 1994). Because talent
alone is not believed to be a sufficient condition for reaching the
highest levels of expertise, individuals with “attributed talent” are
expected and even obliged to practice in the particular domain
they are thought to be gifted for. Hence, belief in talent is an
important factor in the motivation to practice over extended
periods. Moreover, because success is not reached swiftly and
temporary drawbacks are frequent during the course of the
development of expertise, the belief in hidden potentials might
support novices at times of doubt helping them to persevere
(Seligman et al. 1990). It is interesting that even final failure may
not invalidate the belief in the potential of a person, because
necessary conditions never guarantee success. In the case of
failure, talent might not have blossomed for a variety of reasons:
laziness, bad luck, or adverse circumstances. Convictions regard-
ing the existence of talent and talented children may not neces-
sarily be changed even facing defeat.

Summarizing, one might say that “talent” is a powerful myth in
the development of expertise. Howe et al. demystify this myth, but
unfortunately do not propose alternatives that might serve the
same function. It should be stressed that their main objective was
to examine evidence and arguments for and against the talent
account. If “innate talent” does not exist, belief in talent is
fallacious and irrational. Attributions, however, are quite often
illusory yet helpful, as in the case of the optimistic attribution
pattern of explaining success by internal forces and failure by
external ones (Heckhausen 1987). What alternative idea can
Howe et al. give to the beginner that is as protective and produc-
tive as the belief in talent? What is implied in their alternative
account of expertise development is a “success calculus.” Estimat-
ing the probability of success might rest on the assumption that it is
possible to predict the course of a career if all relevant circum-
stances are considered: age of onset, amount and structure of
practice, quality of training, commitment, and a support network,
to name a few. Unfortunately, there are two obstacles in predicting
a future career. First, for the time being, it seems unlikely that all
relevant factors can be measured reliably and validly. Hence
estimates of future success will be very vague. Second, the esti-
mated probability of success will probably tend to be very low in
many cases, because the base rates of success for the highest levels
of expertise are near zero. The rejection of the “talent” concept
leaves a theoretical void that has to be filled by a more rational but
equally powerful idea that helps to fuel motivation for the long and
stony road toward excellence.

Cultural determinism is no better than
biological determinism
Sandra E. Trehuba and E. Glenn Schellenbergb
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Abstract: Deliberate practice and experience may suffice as predictors of
expertise, but they cannot account for spectacular achievements. Highly
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variable environmental and biological factors provide facilitating as well as
constraining conditions for development, generating relative plasticity
rather than absolute plasticity. The skills of virtuosos and idiots savants are
more consistent with the talent account than with the deliberate-practice
account.

On the basis of observed correlations between accumulated prac-
tice and skill in various domains, Howe, Davidson & Sloboda
reject the idea that “innate talent” contributes to expertise. They
give new meaning to the old joke: “How can I get to Carnegie
Hall?” “Practice, practice.” In effect, they embrace cultural deter-
minism and reject biological determinism. Neither model of linear
causality offers a plausible explanation of exceptional skill. In-
stead, the question posed by Howe et al. although verifiable in
principle, may be untestable in practice because of dynamic
interactions between genotypes and environments, both of which
vary greatly.

According to Webster’s New World Dictionary (Third College
edition), “talent implies an apparently native ability for a specific
pursuit and connotes either that it is or that it can be cultivated by
the one possessing it.” Instead of predictability from early to later
abilities – a cornerstone of the Howe et al. account – Webster’s
acknowledges the need for cultivation. Talent, in this view, is
merely the potential for excellence, which can either be nurtured
or wasted. Adult abilities in various domains accordingly stem
from some combination of genetic and environmental factors,
with stellar abilities presumably requiring abundant inspiration
(talent) and perspiration (practice). Reciprocal interactions
among highly variable biological and environmental factors would
probably obscure the sources of phenotypic variation, including
possible contributions of talent.

The problem is exacerbated, no doubt, by our ignorance of the
specific talents that facilitate the development of unusual ability.
Although predictability in the Howe et al. sense requires precise
specification of outcome as well as predictor variables, the authors
provide numerous criteria for talent (the predictors) but not a
single defining feature of exceptional achievement (the outcome
variable). Their indices of outcome vary widely, verging, at times,
on the mundane, as in grade levels on standard music examina-
tions or orders recalled by cocktail waitresses. These accomplish-
ments reflect the high levels of knowledge or skill possessed by
ordinary specialists (e.g., musicians, cognitive scientists, naviga-
tors). Much more is involved in the exceptional achievements of
prodigies, geniuses, or virtuosos for whom the talent account is
generally proposed. Rare skill levels are the only appropriate
outcome variables for rare predictor variables.

Our quarrel is not with deliberate practice and experience as
predictors of expertise, but rather with similar explanations of
spectacular achievement (e.g., the accomplishments of Ingmar
Bergman or Mozart). Suppose extraordinary skills can be achieved
only if talent, as indexed by unusual early skills (relative to age-
mates) without unusual exposure, is noticed, nurtured (through
parental encouragement, skilled instructors, and intensive prac-
tice), and accompanied by personality factors that foster the
expression of exceptional ability. Because individuals with less
talent, motivation, and encouragement along with less suitable
personalities are likely to engage in less focused practice, the most
noticeable relations will be those between levels of cultivation and
skill. In other words, highly variable environmental and biological
factors interact in complex ways to provide facilitating as well as
constraining conditions for development, a situation that affords
relative rather than absolute plasticity (Ford & Lerner 1992). The
hours of deliberate practice that are the hallmark of the Howe et
al. account imply a form of radical empiricism that offers a poor fit
to the facts and to contemporary theories of development.

Unfortunately, we cannot provide proof for the talent account of
spectacular achievement, just as Howe et al. cannot mount a
convincing argument against it. Definitive evidence for either side
would require programming the lives of talented children so that
all potentially relevant environmental factors could be controlled.
In short, the question may not be amenable to empirical analysis.

Nonetheless, a number of “natural” experiments are at least
consistent with the notion of talent. Michael Jackson, for example,
outperformed his comparably reared siblings at an early age, as
have numerous world-class composers and artists. The remark-
able skills of idiots savants are equally difficult to explain in terms
of environmental factors, including obsessional interest. Despite
claims that autistic individuals engage in extensive “practice,” such
practice is not marked by the goal-setting, evaluation, and feed-
back that are considered essential for exceptional achievement
(Lehmann 1997). Idiots savants do not become world-class per-
formers, being celebrated, instead, for achievements considerably
beyond what would be expected on the basis of their training and
general ability. Their failure to achieve virtuoso status is not a
failure of talent but rather an inability to develop that talent
systematically.

The key questions, however interesting, remain unanswered,
perhaps unanswerable. Is some threshold of initial ability neces-
sary for exceptional skill levels later in life? If accumulated
practice is the principal determinant of unusual abilities, why do
“late starters” fail to catch up? At the very least, their skills should
match those of individuals with equivalent practice (e.g., a 38-
year-old beginning at 18 and a 26-year-old beginning at 6). Early
starters are thought to have privileged access to the best teachers
and other resources (Ericsson et al. 1993b), but serious older
players may be more likely to seek master teachers. Moreover,
their superior cognitive abilities would promote greater efficiency
and optimization of practice time (Lehmann 1997). Changing
plasticity throughout the life cycle, an important developmental
principle, is also inconsistent with the deliberate practice account
of Howe et al.

Howe et al. ultimately concede that “the talent account is not
totally wrong, but simply exaggerated and oversimplified.” Like-
wise, the deliberate-practice account may not be totally wrong, but
simply exaggerated and oversimplified.

The rage to drink, or: Frontiers of expertise

Oliver Vitouch
Music Psychology Unit and Brain Research Laboratory, Institute of
Psychology, University of Vienna, Vienna, Austria;
oliver.vitouch@univie.ac.at

Abstract: Current evidence shows that “talent” is an unreliable concept,
but the competing concept of “expertise” suffers from inadequacies too: its
research designs are structurally incomplete (talent and training are
confounded) and individual factors are largely ignored. The deliberate
practice account should be advanced by investigating in more detail the
motivational and individual determinants of successful practice.

Howe, Davidson & Sloboda’s target article gives an excellent
juxtaposition of evidence for and against the “innate talent” and
“deliberate practice (expertise)” theories of exceptional ability. I
will discuss some critical points on an empirical, conceptual, and
practical level.

Empirical evidence. Although Howe et al. review the literature
carefully, they do not draw their conclusions with the same care.
Howe et al. tend to interpret the evidence in favor of expertise
more benevolently than the evidence favoring biological influ-
ences, which they first describe and then ignore. For example,
they state that self-rated musical talent correlated “considerably
less” among monozygotic twins reared apart (r 5 .44) versus
reared together (r 5 .69), ignoring that .44 is still a rather
considerable correlation in itself (sect. 2.3).

In section 3, Howe et al. demonstrate that practice is a necessary
condition for exceptional performance, but some of their conclu-
sions suggest that it is a sufficient condition. This notion is only
sparsely supported because of an inherent asymmetry in the
design of expertise research (Vitouch 1996): consider a two-by-two
cross-tabulation of the factors “talented/not talented” and “prac-
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ticing/not practicing.” There is ample evidence about one diago-
nal, “talented people – practicing” and “untalented people – not
practicing,” less or more blurred (anecdotal) evidence about
“talented people – not practicing,” and very little but especially
interesting experimental evidence about “untalented people –
practicing” (sect. 3.3). This asymmetry exists because talent and
practice are hopelessly confounded in real life. As Sternberg
(1996) states convincingly, it is everyone’s everyday experience
that people practice what they are good at and succeed in, and stop
practicing when they feel that their time is better invested else-
where. Apart from strict experimental studies (constrained by
ethical and resource factors) only true longitudinal studies follow-
ing “talented” and “untalented” people, both “practicing,” can
help to disentangle these relationships. Present evidence is largely
retrospective and based on groups defined post festum, but
Sloboda et al. (1996) have taken a big step in the right direction.

Conceptual critique. Howe et al. aim to show that “talent” is
fundamentally ill-defined in both the everyday and the laboratory
context. The concept of deliberate practice does not solve the
essential questions either, however, only shifting the problem to a
meta level. Even if talent is a superfluous construct, nobody is
talented, and everyone can attain everything with enough practice,
the same questions arise: instead of “Who are the talented?” we
have “Who are the people deliberately practicing in a specific
domain?” or “Why do some people persevere while others drop
out?” Although it is positive to shift the focus from cognitive
factors (such as “intelligence” or “talent”) towards conative factors
(such as motivation, endurance, or tolerance of frustration) –
Howe et al. provide an eight-factor taxonomy in sect. 4 – this does
not mean that individual differences should be ignored.

To further expose the problem, let me introduce “the alcohol
parable”: Degree of alcoholism, operationalized by an array of
clinical symptoms, is a nice monotonic function of the retrospec-
tively assessed amount of alcohol consumed. However, this finding
allows no statement at all about the reasons for alcoholism and
does not rule out a genetically based predisposition or vul-
nerability. It is obvious that one has to drink (i.e., to practice)
regularly for quite a time to become an alcoholic (the “10-year rule
of necessary preparation” from expertise research): drinking is a
necessary condition. It is even evident here that everybody who
drinks excessively, regularly, and long enough will develop severe
symptoms of alcoholism; thus, drinking is even a sufficient condi-
tion for becoming an alcoholic. However, no one would happily
accept “He became an alcoholic because he drank” as a useful
research finding, because the really interesting question is why he
did, and why did he of all people do so, whereas the others did not?
Why do some people drink (or practice) voluntarily, persistently,
and, if you wish, deliberately? And so some people have a “rage to
master” (Winner 1996) as others have a “rage to drink”?

This parable (if you dislike alcoholism, use obesity) shows that
the expertise versus talent discussion resembles various nature–
nurture problems: clinical concepts of vulnerability can be viewed
as the negative counterpart of concepts of talent.

Practical perspectives. Practical, psychological, and political
implications of the talent versus training debate should be ad-
dressed frankly. In general, the practice account tends to be the
more motivating one because it does not exclude people a priori
from a certain domain by labeling them “untalented,” whereas
focusing on talent often ends in dangerous elitism. The deliberate-
practice account is Janus-faced, however, and may inadvertently
turn against its own ideology: imagine a young man who wants to
be a tennis ace, but unfortunately comes from a poor family and is
forced to spend a lot of time driving a taxi to pay for his training.
Leave him a fragment of the talent construct, and he can say to
himself: “I don’t have the money to afford the best trainer, and I
have to drive a taxi all night instead of getting my sleep, but I will
make it anyway – talents get their way.” Without the notion of
talent, he must despair. Although the training view seems idealistic
and anti-elitist at first glance, it is not a supportive perspective that
only those who can pay the best trainers will reach the top.

“Untalented” can be a devastating label, but “talented” can be a
stimulating and inspiring one.

Another practical aspect is that our society takes interest in
winners. No one really bothers about who is number 2 (or even 4)
today; everyone wants to see who wins the game, the Nobel prize,
the Academy Award. Look at tennis again: international competi-
tion is so hard now that the best 20 players in the world all have the
best trainers available and spend the maximum possible amount of
training. Nevertheless, only one of them is number 1. Again, the
deliberate practice approach is inattentive to these differences
within the expert group. Concerning the prognostic power of the
talent account, unreliable predictions are commonplace in psy-
chology and are usually not sufficient reason to ban the entire
construct.

Conclusion. It sometimes seems that psychological researchers
need to take extreme positions to set things into motion. In
principle, the innate-talent versus deliberate-practice debate is
nothing other than the good old nature–nurture pendulum, still
swinging. Decades of evidence have shown that none of these
standpoints alone is sufficient to explain why some people have
extraordinary success whereas others do not. “Deliberate hard-
liners” take up a Neo-Watsonian view best described by Watson’s
(1914) citation classic: Give them a healthy infant, and they’ll
guarantee to train him to become any type of expert you might
select, regardless of his talents, penchants, tendencies, abilities,
and vocations.

Howe et al.’s review shows impressively that a lot can be
achieved with efficient training, and we are still not able to reliably
identify “young talents” in any field or to predict success (and
probably never will be). Thus, it is much more reasonable and
inviting to focus on education, training, and promotion for every-
one who wants to try, instead of aiming at early screening and
preselection in the sense of a “quest for the gifted.” It is also
helpful to deconstruct the exaggerated “tales of talent,” those
histories of born prodigies who were never supported by anyone or
anything but their own innate genius. The deliberate practice
account does make perfect sense as an invitation to research on the
conditions of practice and deliberateness, but not as the sole
explanation for extraordinary achievements. Neglecting differ-
ences can become as discriminatory as preaching prodigy.

Creativity and practice

Robert W. Weisberg
Psychology Department, Temple University, Philadelphia, PA 19122;
rweisber@nimbus.ocis.temple.edu

Abstract: The target article examines the role of practice in the develop-
ment of excellence in several domains that vary in the degree of innovation
involved. The authors do not differentiate domains, but they discuss the
development of specifically creative skills only in passing. This commen-
tary presents evidence that practice plays a role in the development of
musical composition, through an examination of the careers of Mozart and
the Beatles.

The present commentary addresses the relationship between
practice and outstanding achievement in specifically creative
endeavors (Weisberg, in press). Howe, Davidson & Sloboda exam-
ine the relationship between practice and outstanding achieve-
ment in many different domains: athletics (e.g., swimming and
tennis), musical performance, chess playing, sculpture, and mem-
ory skills. One can arrange these domains on a continuum reflect-
ing degree of innovation. At the noninnovative end is swimming
(and related activities, such as diving or figure skating), where the
individual attempts to do something in exactly the same way each
time. Some innovation is seen in skills in memorizing, where the
material to be remembered is new. Innovation is also involved in
the performance of classical or popular music, in individual
interpretation and expression. Finally, in playing tennis or chess
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(or basketball, or composing classical or popular music, or playing
jazz), much of the product is novel.

As mentioned in the target article, it is often assumed that
outstanding creative accomplishment is based on innate talents.
The classic example of this is Mozart, who was a prodigious child
and high in creative accomplishment as an adult, both presumably
as the result of innate talent. As one possible objection to the
generality of their view, Howe et al. consider that practice might
be more important in the skills requiring more rote repetition or
technical skills, such as swimming, and less so in the skills requir-
ing expressivity and innovation. They respond by discussing evi-
dence that musical expression is dependent on practice. They do
not explicitly address the question of the role of practice in
expressly creative achievement, such as musical composition,
except to mention that similar factors can be adduced to explain
Mozart’s achievements, such as his years of extensive training from
his father. The authors also cite Hayes’s (1989) finding that
classical composers invariably required significant amounts of
preparation time between introduction to music and making a
significant contribution. Hayes reported similar findings for other
areas of creative achievement, including poetry and painting.

These findings, although consistent with the view that practice is
important for the development of creative capacity, provide only
indirect support: no direct evidence of practice was presented. The
remainder of this commentary provides stronger evidence for the
role of practice in musical composition: during the preparation
years, the novice composer is becoming immersed in the discipline
(i.e., is undertaking extensive practice). After this immersion, we
see the production of works of significance (Weisberg, in press).

Evidence of practice and its positive effects can be seen in the
career of Mozart – specifically, in his development as a composer
of concerti for piano and orchestra. Mozart’s first seven works in
the genre (K. 37, K. 39–41; K. 107, 1–3), produced between the
ages of 11 and 16, are not, strictly speaking, works by Mozart: they
are arrangements of works by several other composers. Thus,
these early works are a visible manifestation of practice. In
addition, of the concerti that are wholly music by Mozart (No. 5ff ),
it is not until No. 9 (K. 271) that one reaches a work that is
acknowledged as a masterwork (Landon 1956). Mozart, then 21,
had been immersed in music for 16 years, and had worked in the
genre for 10 years. Thus, in Mozart’s case, the preparation years
were filled with learning from practice, in the sense of immersion
in the works of others, rather than the simple outflowing of innate
talent.

Similar conclusions can be drawn from an examination of the
development of the Lennon/McCartney song-writing team
(Weisberg, in press). The Beatles evolved out of the Quarrymen,
formed by Lennon in 1956; McCartney joined in that year. By 1961,
the time of their first hit song, they had put in some 1,200 hours in
performance alone, playing initially at school dances and small
local clubs, and later in larger venues. This averages close to one
performance per day. This figure was surely augmented by practice
sessions. In addition, the performances themselves were much like
practice, because their early repertoire consisted mainly of very
faithful cover versions of works of other performers; only gradually
did their performances center on their own material. In addition, as
with Mozart, Lennon/McCartney compositions from these early
years have been regarded less favorably than their later work. For
example, early songs were recorded significantly less frequently
than later works, even after the Beatles achieved worldwide fame.
Only with the release in recent years of anthologies of their career
were these works recorded. Thus, the Beatles’ early career con-
sisted in large measure of learning their trade through immersion
in the works of others and in practice in the skills of composition. In
addition, their early works were of lower quality than later ones,
which is consistent with the claim that this preparation was
necessary for development of creative skills.

These results amplify the conclusions drawn in the target
article: practice may be as important in the development of
creative skills as it is in rote skills. It must be noted, however, that

the evidence presented here is correlational; perhaps during
preparation time, something else happened that facilitated cre-
ative development. Maturation, for example, might be crucial; the
individuals in question might have gotten better no matter what
had occurred in those years. The present analysis cannot differen-
tiate between explanations based on maturation versus a causal
role for practice. It is impossible to carry out a controlled experi-
ment with random assignment of Mozart and comparable individ-
uals to practice and nonpractice groups, to control for matura-
tional effects.

Unfortunately, if one wishes to deal with individuals such as
Mozart, one has no choice but to use a case study method, which
leaves some questions open. It seems significant, however, that the
preparation time in these cases and many others (Weisberg, in
press) was spent in extensive work within the domain, even for
individuals who reached the highest levels of creativity in those
domains.

Talent: Don’t confuse necessity with
sufficiency, or science with policy

Ellen Winner
Department of Psychology, Boston College, Chestnut Hill, MA 02167;
ellen.winner@bc.edu

Abstract: Howe et al. fail to provide evidence that practice is sufficient
and ignore evidence of high ability before instruction. They unsuccessfully
discount savants; provide weak evidence against heritability of music,
criticize retrospective evidence selectively, using it when it supports their
position; and ultimately both accept and deny talent. Finally, they conflate
a scientific question with one of policy.

Practice is necessary, but is it sufficient? In their attempt to
explain high achievement by practice, Howe et al. confuse neces-
sity with sufficiency. No one would deny the necessity of hard work
for adult eminence. However, explanations in terms of practice are
not enough, and individual differences in aptitude cannot be
discounted (Schneider 1997). The fact that musicians received
lessons and had supervised practice in childhood does not argue
against the existence of innate differences in the ability to become
a musician. Although we cannot directly measure “innate talent,”
heritability differences are most likely to manifest themselves in
differences in ease of mastery and level reached. Sloboda et al.’s
own (1996) study in favor of practice over innate ability yielded no
individual differences in the amount of practice needed to make
successive grades. Furthermore, the measures of achievement
were not fine grained: passing minimally and passing with distinc-
tion were treated as equivalent.

That hard work correlates with high achievement says nothing
about causality. The motivation to work hard may well be an
integral part of innate talent. Children with high ability voluntarily
spend hours doing math, programming, chess, and so on. One
cannot bribe an ordinary child to do this. (Incidentally, not all
musicians were pushed to practice. Leonard Bernstein had to fight
his parents to play the piano.)

The fact that we can get ordinary people to achieve at high levels
is also not an argument against talent. Although math achievement
is more widespread in East Asia than in the United States or
United Kingdom, this is not evidence against innate math differ-
ences. Rather, it shows that children can accomplish more when
demands are higher.

Nor do training studies show that practice is sufficient for high
performance. High performance in trained individuals is not
inconsistent with innate differences in ease of mastery or attain-
able level. Moreover, the kinds of abilities training studies instill
(e.g., digit recall) are a far cry from those the talent account
attempts to explain (e.g., composing a symphony).

Finally, Howe et al. admit that it is quality rather than quantity
of practice that is important, but the quality of practice is itself
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likely to be constrained by innate ability. To practice well in music,
one must be able to imagine how a piece should sound, and then
aim for this. Without this “musical ability,” one is doomed to repeat
the same mistakes over and over again.

Existence of precocious behaviors prior to instruction. In
arguing against the existence of precocity before instruction,
Howe et al. dispute the claim that some children learn to read
entirely unaided. Why? Because parents of such children keep
elaborate records of their children’s progress, and ergo must be
“actively involved in the child’s early learning” (sect. 2.1, para. 3).
However, keeping records is not the same as instructing. Although
the average child learns to read between 6 and 7 years of age with
considerable instruction, some children learn to read at age 3 or 4
years with the minimal instruction. Winner (1996) described a
3-year-old who cracked the code of reading after his mother (at his
request) read him two books repeatedly for 2 weeks, pointing to
the words as she read (also at his request). To conflate this kind of
instruction with the kind of support that the average child needs
runs against common sense.

Howe et al. go on to cite Sosniak’s (1985) work on pianists as
further evidence against early signs. Although this is a frequent
interpretation of Sosniak and the other chapters in the same book
(Bloom 1985), a careful reading shows that as children, the
eminent adults studied typically showed early signs of domain-
specific talent: the mathematicians were “brilliant,” the pianists
learned easily at the piano.

Savants. Idiot savants cannot be accounted for by obsession-
ality; domain-specific talent is at least as plausible an explanation.
Many obsessional (autistic and nonautistic) individuals do not
reach high levels of performance. Moreover, obsessionality cannot
explain why savants are restricted to certain domains – piano but
rarely other instruments; realistic drawing but rarely abstract
painting; calculation but not physics.

Heritability of musical talent. The evidence presented against
heritability of musical ability is not convincing. Comparisons of
monozygotic twins reared together versus apart can tell us only
about the influence of the environment. Coon and Carey (1989)
carry out the relevant comparison, and find only minimally higher
correlations between dizygotic than monozygotic twins, but if
their sample contained only musically average individuals, this
study cannot inform us about innate precursors to high achieve-
ment.

Retrospective evidence. Howe et al. criticize others for relying
on retrospective evidence, yet they rely on biographies to claim
that the emergence of unusual skills in composers followed rather
than preceded a period of high expectations and opportunity (sect.
2.1, para. 4). They themselves (sect. 3.1, para. 6) asked parents to
report retrospectively whether their children showed early signs of
musical ability, found that the accounts of parents of more versus
less successful musical children did not differ, and use this as
evidence against innate differences. If these (and Sosniak’s 1985)
retrospective accounts are permissible, why not the many (consis-
tent) retrospective accounts of early high abilities in prodigies?

The authors want it both ways. Howe et al. admit that individ-
ual differences in ability can have partly genetic origins (sect. 5,
para. 9). They admit the biological differences contribute to level
of expertise, yet they insist this is different from finding a neural
predictor of talent (sect. 2.3, para. 4). However, to “contribute” to
expertise implies a causal (predictive) relationship. The authors
cannot both deny and accept talent.

Science versus policy. The authors conclude that to identify
some children as talented results in discrimination against those
not so identified, but the scientific question of whether innate
talents exist should be kept separate from policy issues. Moreover,
discriminatory policies do not follow from the acknowledgment of
talent. There is no contradiction between admitting the existence
of talent and making sure that all children benefit from exposure to
and training in various domains.

Individual differences in some special
abilities are genetically influenced

Ada H. Zohar
Scheinfeld Center for Human Genetics in the Social Sciences, The Hebrew
University of Jerusalem, Jerusalem, Israel 91905;
mszoharepluto.mscc.huji.ac.il

Abstract: There is a problem with the definition of talent as presented by
Howe et al. that makes it dependent on experts’ ability to detect it in the
untrained. In addition, the choice of musical performance as the example
for innate talent is inappropriate, and musical board results are selective
and biased tests of it. Outstanding mathematical reasoning ability offers
much better evidence of genetic influence.

The definition of talent according to Howe et al. includes: “Its full
effects may not be evident at an early stage, but there will be some
advance indications, allowing trained people to identify the pres-
ence of talent before exceptional levels of mature performance
have been demonstrated” (sect. 1.1, para. 3). This is not a neces-
sary part of the definition. It confuses the ontological with the
epistemological. It may be that talent is present and that experts
cannot currently detect it, and it can be demonstrated that
individuals differ constitutionally in their ability to develop certain
skills. If behavior genetic methods such as twin studies or adoption
studies can show that there is genetic influence on the eventual
expression of a specific ability such as musical or mathematical
skill, then it is not relevant that it cannot be detected before any
training takes place. If the marriage between behavioral genetics
and molecular genetics helps identify alleles of genes that predis-
pose individuals to excel in certain fields, then again – all that is
needed is a demonstration that individuals carrying these alleles
outperform individuals who receive the same training but do not
carry the same alleles. If current educators or other experts are
making unsubstantiated claims about early identification, it is a
problem – ethical, educational, and professional – but it does not
invalidate the concept of talent.

The argument by Howe et al. is based nearly completely on
evidence from musical achievement measured by English music
board tests. The board tests are primarily tests of musical perfor-
mance. They are voluntary, not part of the school curriculum, and
they are quite expensive to take. Unless parents are motivated to
support their children’s musical education by paying for their
children’s music lessons and board examinations, the children will
not be tested. Although a very high standard of performance is
required to pass level 8 of musical boards, there are many
musically accomplished children who do not take the boards.
There is selection for parents who are ambitious for their children
among those who do. Thus, it is not surprising that passing level 8
boards in music is correlated with parents’ values, expectations,
and so forth.

It is not clear a priori what evidence Howe et al. will accept for
innate talents. Innate talents, like all genetically influenced traits,
can only be expressed in an environment over time. Thus, all their
evidence of correlation between practice and musical perfor-
mance may reflect gene–environment correlation (active, reac-
tive), and the correlation between parental investment, beliefs,
and values and child’s performance may reflect passive gene–
environment correlation (Scarr & McCartney 1983).

Musical performance is not the best candidate for detecting
innate talent, because there is so much structure in the culture
that supports it. It is an expensive activity – musical instruments,
music lessons, and leisure for practice all require parental support.
It is less likely to flourish in a discouraging milieu, which in turn
will make it more difficult to tell apart the nature and nurture
components. A much better domain is outstanding mathematical
reasoning ability (OMRA). [See also Benbow: “Sex Differences in
Mathematical Reasoning Ability in Intellectually Talented Pre-
adolescents” BBS 11(2) 1988; Geary “Sexual Selection and Sex
Differences in Mathematical Abilities” BBS 19(2) 1996.] This
ability is often expressed in very young children, and precocity is
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the rule rather than the exception. The history of mathematics is
rich with examples of youths who had no cultural background in
mathematics and yet taught themselves classical mathematics and
went on to be prolific creative mathematicians of great distinction.
Two examples will suffice:

1. The Indian mathematician Ramanujan Srinivasa, 1887–
1920. Born of poor parents in Southern India, Ramanujan had no
formal training in mathematics. At the age of 15, he found a book
containing a list of 6,000 theorems; these excited his interest and he
proved them and went on to generate important theorems of his
own. After scraping a living as an Indian civil servant, Ramanujan
published results in the Journal of the Indian Mathematical Society.
His creative genius was recognized by the British mathematician,
Hardy, who became his mentor, and who said on his death that his
greatest achievement was having worked with Ramanujan. This
unschooled but brilliantly talented mathematician was not a prod-
uct of his upbringing and culture; rather, his gifts caused him to be
uprooted from his original environment to a very different one.
Ramanujan died at the age of 33, but his contribution to mathemat-
ics and to number theory remains unquestioned (Kolata 1987).

2. George Boole, English mathematician, 1815–1864. Boole
was the son of a poor shopkeeper and received only the most
rudimentary education. Perceiving that the key to upward mobility
lay in classical education, Boole taught himself Greek and Latin,
and achieved some proficiency. At the age of 20, after a long struggle
to educate himself, he opened his own school, and realized that
other than teaching the classics he would also have to teach
mathematics. He reviewed the textbooks of the day, and found them
wanting. He turned instead to Lagrange’s Mechanique Analytique
and not only mastered it, but was inspired to original contributions.
In his lonely studies, he discovered invariants, the formulation of
which was necessary for the development of the theory of relativity.
Although he spent most of his life teaching elementary students, to
support his family, he continued his mathematical creativity, which
culminated with his conceptualization of logic in “An Investigation
of the Laws of Thought, on which are founded the Mathematical
Theories of Logic and Probabilities.” Boolean algebra was not only a
conceptual breakthrough, but was to become the cornerstone of
electronic design and computation theory (Bell 1937).

These two men epitomize OMRA, and would meet the criteria
of the Howe et al. definition of innate talent. There has been
extensive discussion of a possible mechanism of transmission of
OMRA (Zohar 1990) and some preliminary evidence of recessive
X-linked transmission, which requires replication and substantia-
tion. Thus, not all innate talent is mythical, although individuals
who are talented tend to assume mythical proportions in the
history of civilization.
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Natural born talents undiscovered
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and John A. Slobodac

aDepartment of Psychology, University of Exeter, Exeter EX4 4QG, England;
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bDepartment of Music, University of Sheffield, Sheffield S10 2TN, England;
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cDepartment of Psychology, Keele University, Keele, Staffordshire ST5 5BG,
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Abstract: This Response addresses eight issues raised in the
commentaries: (1) the question of how innate talents should be
defined; (2) relationships between the talent account and broader
views concerning genetic variability; (3) the quality of the empiri-

cal evidence for and against the talent account; (4) the possible
involvement of innate influences on specific abilities; (5) the
possibility of talent-like phenomena in autistic savants; (6) alterna-
tive explanations of exceptional expertise at skills; (7) practical and
educational implications of the talent account and alternative
positions. Finally, (8), we conclude by discussing the impact of the
commentaries on our own views.

R1. Defining talents

The fact that people hold strong views about talents is
reflected in the commentaries. The authors of a number of
them, including Baron-Cohen, Bronfenbrenner & Ceci,
Charness, Eisenberger, Ericsson, Irvine, Lehmann,
Simonton, Starkes & Helsen, Tesch-Römer, and
Weisberg arrive at firm conclusions about the existence of
innate talents that are broadly in line with our own highly
sceptical viewpoint. Most of those commentators who do
not fully concur with the conclusions of the target article
express reservations that go beyond straightforward dis-
agreement with our interpretation of the evidence. A num-
ber of the commentaries challenge our list of the defining
attributes of innate talents and imply that our criterion is in
the same respects too stringent. For example, Schneider
questions whether the concept of talent need include a
predictive component, and both Zohar and Rutter ques-
tion our decision to include early identification as a neces-
sary condition. Rutter also notes that inherited characteris-
tics may not become evident until relatively late in life.
Charness suggests that our definition of talent may be too
broad, whereas Simonton would prefer a more precise
specification. Winner suggests that a definition of talent
should include a motivation to work hard. Starkes &
Helsen, despite agreeing with our main conclusion, find it
hard to conceive of talents that are genuinely domain-
specific. Rowe complains that we call for a single physi-
ological marker of talent (but we can find nothing in the
target article indicating or implying that and we agree that a
talent can take different forms; sect. 1.1).

The diversity of these concerns highlights the difficulty
of arriving at a universally acceptable set of defining attri-
butes. We are convinced that we must determine whether
innate talents actually exist because teachers’ and other
adults’ beliefs about their presence or absence influence
practical decisions with important social and educational
consequences for many children. As Rowe rightly ob-
serves, sports teams and organisations do not pick ran-
domly. They send out talent scouts, conduct talent searches,
and make efforts to spot talented children. Correctly or
otherwise, selectors clearly believe that talent is there to be
identified and selected. It is the fact that people make these
assumptions and act upon them that prompted us to write
the target article.

We wanted to ensure that our defining attributes coin-
cided with the ones used by those who make practical
decisions about the music education.

For most people there is a clear distinction between
specific talents and general intelligence despite the fact that
these are related. This consideration makes it impossible
for us to agree with Plomin, Detterman et al., and Gagné
that talent ought to be defined in a way that allows general
intelligence or cognitive ability to count as an instance of it.
The finding that intelligence is heritable does not seem to
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us to have much bearing on the viability of the talent
account. We were also aware, however, that some laymen
hold beliefs about the characteristics of talent that scientific
researchers would consider absurd. Had we insisted on a
definition that included all the qualities that have ever been
associated with talents, we would have been setting up a
straw man. It is for this reason that we went to some pains to
establish (in sect. 1.2 of the target article) that all our
attributes were not only crucial to practitioners but were
also agreed upon by at least some researchers. We con-
firmed that for researchers as well as for practitioners the
phrase “innate talent” is indeed tautologous, as Irvine
suggests. Although some researchers might have intro-
duced the word as a purely descriptive term designating an
unusual level of ability without implying the existence of
innate causes, that does not appear to have happened.

Explanations that account for above average achieve-
ments might not be enough to account for the most excep-
tional accomplishments of all (“genius”). Various practical
problems make it difficult to determine the causes of
achievements at this very high level. Few cases are available
for direct study, and there may be no agreement about the
degree to which individuals are outstanding until after their
death and perhaps not even then. Our target article is
concerned mainly with the putative role of innate talents in
excelling at the level that thousands of people in every
generation achieve. Such excellence, unlike the rare ac-
complishments of a few geniuses, is amenable to scientific
study, because enough cases are available for study. Win-
ner and Trehub & Schellenberg raise the question of
how far above average an individual’s performance must be
in order to be considered exceptional; we do not claim to
have a satisfactory answer.

R2. Genetic variability and the talent account

A number of commentators express reservations about our
distinction between the possible effects of innate talents, on
the one hand, and broader influences of differing genetic
factors, on the other. For Winner, for example, accepting
that biological differences may contribute to variations in
expertise amounts to accepting the existence of talents. We
disagree because this would make the notion of talent too
vague for what talent scouts purport to seek. Rutter sug-
gests that we deny the reality of talents because we hold the
outdated notion that skills are either innate or acquired. Yet
the very notion of an innate skill can be seen to be self-
contradictory, even though it is clear that genetic factors do
affect our experiences, as Plomin observes. We do not deny
that various innate differences between people can contrib-
ute to variability in the acquisition of abilities. Our main
concern is whether or not there are influences that take the
specific form of innate talents.

Despite our repeated insistence that genetic differences
are influential and that biological variability can contribute
to individuals’ differing capabilities, Detterman et al.
inexplicably describe out position as “absurd environmen-
talism.” We think this terminology is unjustified. It wrongly
implies that we consider only environmental factors to be
important. Environments as such are not among the direct
influences we acknowledge. People are affected by envi-
ronmental factors, of course, but the particular way in
which an individual experiences environmental events is
always crucial. Experiences are invariably determined in

part by inherited biological mechanisms. For that reason,
we also disagree with Baltes, who suggests that our view
that differences in early experiences and other nongenetic
influences are the real determinants of excellence amounts
to a rejection of biology-based individual differences. Sim-
ilarly, despite the importance of learning and experience in
the acquisition of superior skills, the fact that genetic
factors can affect an individual’s experiences prevents us
from fully agreeing with Baron-Cohen that excellence
must in principle be accessible to everyone; yet we do reject
the talent account. Ericsson suggests that we object to it
largely on pragmatic grounds rather than on principle; that
is only partly true.

Whereas environmental parameters are often readily
measurable, mapping a person’s experiences is difficult at
best. Nevertheless, Bronfenbrenner & Ceci’s discussion
of “proximal processes” draws attention to the importance
of focusing on the interactions between an experiencing
child and the immediate external environment. Csikszent-
mihalyi has devised effective ways to record people’s
reports of how they experience various daily events and
activities (Csikszentmihalyi et al. 1993).

R3. The quality of the evidence

Our review of the evidence for and against innate talent is
discussed by a number of commentators. Winner and
Schneider draw attention to the fact that many of the
findings are retrospective, and Heller & Ziegler suggest
that we are harder on retrospective evidence when it
appears to oppose rather than support our point of view. We
are indeed especially critical of some retrospective ac-
counts of child prodigies because the data are not only
retrospective but anecdotal. Anecdotal accounts such as the
ones introduced by Feldman & Katzir and Gagné raise
some interesting questions, but they rarely provide evi-
dence solid enough to support firm conclusions.

In research on practising especially, many of the findings
are indeed retrospective, they are supplemented by con-
firmatory evidence from diaries. Freeman claims that we
identified no early signs of ability in a large sample of young
musical performers. What we actually discovered was that
such early signs were no more common in those children
who later excelled than in those who did not. Feldman &
Katzir draw attention to statements which illustrate how
firmly many artistic performers believe in natural gifts.
Unverified beliefs, however, even very strong ones, do not
amount to conclusive evidence.

Unjustified or unverified theoretical assumptions appear
in a number of commentaries. For example, Detterman et
al. assume that inherent ability has the same explanatory
status as practice but that would require independent
evidence of a causal influence, just as talent has to be shown
to exist before it can be used as an explanatory construct.
Ability can of course be defined without introducing unsup-
ported theoretical assumptions, as Irvine shows when he
refers to Ferguson’s (1956) definition of ability as a skill
learned to a degree of stability.

Trehub & Schellenberg and Freeman suggest that the
talent account should be considered correct until dis-
proved. We strongly disagree. The talent account is essen-
tially a theory that purports to explain certain events and
that has social and educational implications. The onus is
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accordingly on its proponents rather than its critics to
provide adequate justification.

Weisberg notes that some of the positive correlations
between skills and experience can be explained equally well
as the effects of practice or maturation. Sternberg goes
further, suggesting that much of the evidence for and
against talents is merely suggestive. He disputes neither our
conclusion that there is little evidence for the talent account
nor our view that no one source of evidence would be
definitive. He instead suggests that we are looking for
evidence in the wrong place, and later he concedes that the
right evidence does not yet exist and would require further
research that would be difficult to conduct. Baltes suggests
that an investigation in which a random or heterogeneous
sample of individuals were given massive amounts of prac-
tice could yield firm evidence of biological indicators of
talent.

We are not convinced, because every possible non-
biological source of variability cannot be ruled out. As
Tesch-Römer concludes, any attempt to predict the
course of a career is handicapped by the fact that for the
time being it is impossible to measure all relevant factors
validly and reliably. Sternberg expresses the hope that we
will eventually acquire compelling direct evidence from
wet-lab genetic studies, but Csikszentmihalyi is pessimis-
tic about the possibility of even imagining an experiment
that could conclusively verify or disprove the talent ac-
count. We are convinced that for the present the most
effective strategy is to combine the available findings as we
did in the target article.

R4. Innate influences

Unlike Rowe, we found the evidence of innate influences
on specific areas of human achievement sparse except in
the case of general intelligence. It is noteworthy that
Humphreys’s heritability estimates pertain only to general
intelligence. As Rowe concedes, the data on musical abili-
ties consist of self-reports from a sample of individuals
whose accomplishments are not exceptional. Ericsson sug-
gests that there are no reliable heritabilities for elite perfor-
mance in Olympic athletes. Bronfenbrenner & Ceci
claim that their bioecological model will make it possible to
assess heritability with different levels of training and
practice. One hopes that this will apply to specific fields of
ability.

Csikszentmihalyi and Winner both note that children
occasionally demonstrate impressive capabilities consid-
erably earlier than is usual, sometimes even without formal
instruction. The early emergence of a skill, however, is not
necessarily indicative of special innate influences. Zohar
points out that individuals such as Ramanujan and George
Boole have made remarkable advances for reasons that
were not clear to their biographers but this is hardly a basis
for concluding that they had no special opportunities to
learn. Indeed, in the case of Ramanujan, as Eisenberger
makes very clear, a variety of favourable motivational and
cultural influences aided his progress.

We do not deny the importance of hereditary influences
on expertise but we do not think that firm conclusions about
the form and extent of genetic effects can be drawn: one of
us has expressed reservations about some of the arguments
and evidence used in estimating heritability (Howe 1997);
Sternberg apparently agrees. One difficulty is that in

heritability estimates from twins reared together and apart,
most of the separated twins may have spent substantial
periods of their lives together. Another problem is that
shared prenatal environments may have contributed to the
similarities between the monozygotic twins (Davis et al.
1995; Devlin et al. 1997). Moreover, until recently, esti-
mates of the genetic component of the variance have been
indirect. Plomin, however, raises the possibility that spe-
cific genes responsible for genetic influences on intel-
ligence will be identified in the near future.

A further problem (not addressed by any commentators)
is that although there are abundant neural correlates of
ability, they do not predict specific kinds of expertise
selectively (sect. 2.3). Where specific indicators have been
identified (e.g., the distinctive cortical representations of
the digits of string players’ left hands; Elbert et al. 1995),
they are probably the effects rather than the causes of
differences in early learning experiences.

For these reasons, we think that the evidence for biolog-
ical precursors of specific abilities is weaker than a number
of our commentators do (e.g., Feldman & Katzir, Gagné,
Plomin, and Rowe). This is no justification, however, for
advocating the exclusively environmentalist approach that
Detterman et al. mistakenly ascribe to us. A variety of
dimensions of biological variability (such as skin colour or
even the appearance of one’s hair) could influence events
that in turn influence on an individual’s learning experi-
ences. This makes it inevitable that biological differences
will be among the indirect determinants of differences in
ability, but there is little evidence of direct and selective
biological influences on skills. They may instead make
themselves felt as general temperamental factors that con-
tribute to attentiveness, determination, and the capacity to
persevere at a task.

R5. Talents in idiots savants

We do not dispute Rutter’s suggestion that idiots savants
may exhibit isolated pockets of achievement that are well
above population norms, having ourselves studied some of
these people at first hand (e.g., Howe & Smith 1988;
Sloboda et al. 1985). We also accept that in the majority of
cases such individuals cannot be formally instructed. Yet
they do learn, and lifespan evidence suggests that their
skills improve gradually with practice, just as the skills of
ordinary individuals do. What often contributes to making
idiots savants special is their special commitment, which
may be involuntary and perhaps obsessive. This permits
them to focus on one limited activity for thousands, if not
tens of thousands, of hours. The reasons for this unusual
degree of commitment to one particular kind of activity
may differ from one individual to another, but the inability
to engage in conventional forms of cognition, such as those
based on language, may help them direct attention exclu-
sively to a specific alternative activity.

Winner points out that the areas in which savants excel
are restricted; not every activity that might benefit from
unusual commitment or obsession is a candidate for savant
skill. Unfortunately we do not have the kind of exhaustive
meta-study on savant skills that could clarify this. Winner
suggests that there are more musical savants for piano than
for other instruments. We agree, although we know of some
savants who are competent on several instruments. (The
popularity of the piano could reflect its relative availability,
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or some contextual feature. For example, it does not have to
be taken out of a case or assembled before it can be played,
hence it may make fewer demands than other instruments
on activities that are not directly related to a savant’s
interests.) Expertise in some activities may require a level of
conceptual sophistication that autistic savants are very
unlikely to have.

Baron-Cohen suggests that the superior performance
of some autistic individuals in the Embedded Figures Test
may indicate talents in the restricted sense discussed in
sect. 2.4 of the target article. The differences in average
performance levels between autistic and normal individuals
and between males and females may indicate a broader
divergence in cognitive style. The possibility that genetic
differences provide the cause is consistent with Baron-
Cohen’s observation that there are no obvious differences
in children’s early environment that could account for the
sex differences in test performance. (As Zohar makes clear,
similar issues have been raised in relation to sex differences
in mathematical reasoning ability [see Benbow: “Sex Dif-
ferences in Mathematical Reasoning Ability” BBS 11(2)
1988; and Geary: “Sexual Selection and Sex Differences in
Mathematical Abilities” BBS 19(2) 1996].) However, the
fact that autistic children tend to do well in the Embedded
Figures Test is equally consistent with the suggestion that
superior performance is tied to some kind of restriction in
mental functioning. For example, doing well in the test
could be aided by perceptual activities in which the stimuli
tend to be recorded literally rather than being more ab-
stractly coded. There may also be acquired sex differences
in the extent to which interpretative processing accom-
panies the perception of certain visual stimuli. We agree
with Baron-Cohen that definite proof of genetic causation
will only come when (and if ) it becomes possible to identify
genes contributing to performance in the test, together
with evidence of how the genes actually function.

R6. Exploring alternatives to the talent account

We happily agree with Heller & Ziegler that we are vague
about theoretical alternatives to the talent account. Our
primary aim was to determine whether or not that account
is correct; we did not aspire to provide a full or definitive
explanation for the acquisition of exceptional skills. But the
target article did suggest that a substantial number of
interacting influences contribute. We argued that excep-
tional abilities can be accounted for without recourse to
innate talents as a causal factor. We appreciate Tesch-
Römer’s concern that although we demolish the talent
myth we do not propose alternatives that might serve
precisely the same function. We are not at all convinced that
an alternative cause exists. There are many potential fac-
tors, but their effects on abilities depend on particular
circumstances. We also agree with Hatano that concen-
trated and effective early training, even when combined
with favourable early experiences, will not always lead to
exceptionally high achievements.

Lehmann provides historical examples of substantial
increases in expert performance levels, as indicated by
repeated breaking of Olympic records. Such examples go
against the notion of innate abilities. As Lehmann notes,
substantial numbers of serious amateurs are capable of
marathon race times for which gold medals were awarded
early in the present century. New opportunities can create

previously unrecorded abilities, as Irvine illustrates in his
description of the recent emergence of the Shona sculptors
in Zimbabwe. It is hardly possible that a sudden explosion
of innate talents could be responsible for these new devel-
opments.

Similarly, substantial numbers of today’s musicians reach
standards of performance that would have been rare in
Mozart’s time, when they would have been regarded as
special talents. This again points to the importance of
opportunities and learning experiences, rather than innate
gifts. Lehmann’s observations even raise the possibility
that levels of performance in children that would have been
regarded as indications of innate talent in prior generations
might be seen as indicating a lack of talent in a child today.
Of course, improvements in training and increased expec-
tations may contribute to intergenerational improvements
in standards. All the same, the assumption that reaching a
particular level of achievement can have been a sure indica-
tion of talent in the past but not the present seems highly
questionable.

Our own research has drawn attention to the importance
of practice activities among the various influences that
contribute to high attainments. The amount of practice a
person has undertaken is a good predictor of performance
level, even though such estimates are somewhat crude. In
most cases these data are retrospective, which limits their
reliability. A further limitation of practice measures is that
they ignore other potentially important factors, such as the
effectiveness of practising and the individual’s motivation
and commitment to practising. Practice studies have also
failed to consider individuals’ differing learning goals, an
influence upon attainments to which Stevenson draws
attention. Contrary to Rowe’s suggestion, however, we
definitely do not believe that everything depends on prac-
tice.

A number of factors may contribute to the likelihood that
late starters fail to catch up, as noted by Trehub &
Schellenberg. To the best of our knowledge there have
been no studies in which the effects of equivalent amounts
of practice by equally motivated young adults and children
have been compared in controlled experiments. This is not
to deny that older adults may fail to reach the same levels of
attainment as younger adults. As Schneider observes,
initial differences between individuals may remain even
after extensive periods of practice. In certain cases, individ-
ual differences even magnify as practice increases, as
Baltes points out. On the other hand, as Rowe acknowl-
edges, in some instances performance levels after practice
bear little relation to performance prior to practice. This is
further evidence against the importance of innate differ-
ences. Yet another contrary result is Sloboda et al.’s (1996)
observation that the most able of the young musicians who
took part in their study required as much practice as the
least able to make an equivalent amount of progress. Even
when people do differ in the extent to which practice
improves their skills, without precise measures of the kind
and quality of practice a fuller analysis is not possible.

As Vitouch notes, correlations between amounts of
practice and skill levels do not provide firm evidence of the
effectiveness of practising. People may spend time practis-
ing what they are already good at. Feldman & Katzir
rightly observe that spending time on an activity does not
inevitably lead to large improvements in skills, but the fact
that Sloboda et al. (1996) observed no instance of extensive
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musical practising that was not accompanied by improved
performance suggests that appropriate practising does lead
to improvement usually if not always. Weisberg observes
that much of the research on the effects of practice has
been based on skills in which the expressive or creative
elements are relatively limited. For this reason it has
sometimes been assumed that practice is more important in
technical skills such as swimming than skills in which
innovation is crucial. Weisberg notes, however, that practis-
ing activities not unlike the ones that promote performance
skills in music may make a substantial contribution to
creative activities such as composing too.

The importance of the quality and appropriateness of
practising activities is stressed by Winner and by Steven-
son. As Ericsson observes, expert performance may re-
quire a kind of deliberate practising that is very different
from the learning activities used to acquire everyday skills.
For example, whereas ordinary individuals may reach a
stage at which they are happy that performance becomes
relatively automatic and effortless, the expert needs to
continue to be fully aware during skilled activities, in order
to plan and monitor the performance increasingly effi-
ciently.

Nevertheless, practice of some kind always does appear
to be an essential component of high levels of expertise.
Feldman & Katzir suggest that an exceptional individual
like Mozart may have been able to achieve very high levels
of attainment without devoting large amounts of time to
practice. This view is contradicted, however, by Weisberg’s
evidence (see also Hayes 1981; Simonton 1991) that even
Mozart’s best work appeared only after a long period of
concentrated training and preparation. In fact, as Weisberg
demonstrates, it was not until Mozart had been immersed
in music for 16 years that he first produced a composition
that is acknowledged as a masterwork. The persistent myth
that some people reach high levels of performance without
devoting numerous hours to training and practice owes
much to the fact that practising activities are usually outside
the casual observer’s view. They are, to use Charness’s
phrase, like the base of a floating iceberg.

Undertaking large amounts of serious practice requires
qualities of determination and industriousness, as Eisen-
berger emphasises. It is not impossible that these attri-
butes reflect innate differences, even if industriousness is
largely learned. Eisenberger notes, however, that being
industrious and determined is at least partly a matter of
acquiring the kinds of work habits that were given a promi-
nent role in J. B. Watson’s behaviourist account of the
causes of success.

R7. Practical and educational implications

Talent can be regarded as a social construct, as Csikszent-
mihalyi observes. Tesch-Römer draws attention to the
fact that people can become strongly motivated to spend
time on certain activities if they become convinced that
they have special talents. Hence even false beliefs may play
a helpful role for some individuals, giving them the confi-
dence to persevere in arduous training activities. In con-
trast however, as Vitouch and Hatano point out, a false
belief that one does not possess necessary talent may affect
a person negatively, deterring effort and perseverence. We
also disagree with Winner’s suggestion that discriminative

policies do not follow from the acknowledgement of talent.
In musical education they undoubtedly do.

Csikszentmihalyi expresses the prevailing view when
he suggests that, since resources are limited, we should
direct training opportunities towards those children who,
for whatever reason, display interest and ability in a given
domain. That view is routinely used as a basis for making
decisions about the allocation of resources in specialist
areas such as music. But imagine the outcry if such argu-
ments were put forward in relation to early education in
basic mathematics or reading skills. Simonton agrees that
the early selection of young people to receive exclusive
educational privileges may be both discriminatory and
wasteful. Similarly, Rutter agrees that there is justified
concern about the consequences of the mistaken belief that
a few deserving individuals have an innate talent that
requires special fostering, whereas the ordinary skills of
other children need no special attention. It was partly
because of our concern about the unjustified yet ingrained
assumptions underlying such decisions about educational
opportunities in certain fields of expertise that we were
moved to write our target article.

As Hatano remarks, a consequence of the talent account
is that many students, their parents, and their teachers
become discouraged. Starkes & Helsen’s and Rowe’s
comments on the state of affairs in sports (where the
importance of talent is rarely questioned, with some
coaches insisting that they can “see” talent) make it clear
that there, too, individuals who are not identified as tal-
ented lose out. Eisenberger argues that in the United
States unjustified emphasis on innate differences in ability
has had a number of pernicious effects. These range from
discouraging young people not thought to be talented to
wrongly assuming that individuals bear no responsibility for
poor performance and to denying students admission to
universities on the basis of tests that have limited validity
and reliability. Even if it were discovered that a greater
number of individuals have been encouraged by being told
that they were talented than the number who have been
discouraged or debarred from opportunities by the belief
that they are untalented, the arguments in favour of allow-
ing false beliefs about innate talents to be communicated
would not be compelling.

Humphreys makes the point that the talent account is
not totally without some democratic or egalitarian appeal,
because by pointing to the multiple ways in which a person
may excel, it avoids the idea that the potential to succeed
depends upon a single dimension of general intelligence.
Other commentators point out that dogmatic assertions
that all people are capable of each and every human
achievement may be discouraging for individuals who fail.
In Japan, according to Eisenberger, the common view that
almost any student can excel and that poor performance
results solely from laziness, has led to denying individuals
with genuine learning disabilities the individual attention
they require. Hatano makes a similar observation, noting
that excluding the possibility of innate differences may lead
to the assumption that whenever there is a failure to achieve
someone must be blamed. As Hatano remarks, the conse-
quences of introducing the talent viewpoint in cultures
where it is widely (and unrealistically) believed that all
children are equally capable of succeeding could have a
favourable outcome. It is not necessary to choose between
two incorrect alternatives, however; one can accept that the
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innate talent account is wrong but also that it is equally
wrong to assume that any diligent child can excel at any-
thing, especially in the absence of expert teaching, special
opportunities, plenty of encouragement, and unusual mo-
tivation.

R8. Have our views changed?

To what extent have the commentaries influenced our own
views? Apart from becoming better informed on a number
of specific issues, we have certainly become even more
aware of the factors that make it hard to reach decisions
about the role of biological factors in individual differences
in expertise. Although some commentators, including
Baltes, Bronfenbrenner & Ceci, and Plomin, have
provided hints about possible research designs that would
provide clarification, we are not optimistic about the likeli-
hood of enlightenment in the immediate future. Our initial
decision to focus the target article on innate talents rather
than attempting a broader appraisal of the role of biological
and genetic influences was influenced in part by our doubt
that this would lead to any firm conclusions. These doubts
remain.

From a purely scientific standpoint, the main question
raised by the target article might be a less than ideal one to
address, if only because it revolves around imprecisely
defined concepts. We are convinced that the question is an
important one, however, with immense policy implications,
and that only by addressing it in a direct manner can we
answer it authoritatively. On the central question of
whether innate talents (as defined in the target article) are
real or mythical, we have not encountered in the commen-
taries any convincing reasons for changing our position.
Innate talents are, we think, a fiction, not a fact.

The wide range of positions taken by the authors of the
commentaries could be seen as the result of adopting
different decision criteria (in the sense made familiar by
signal detection theory). We, along with some commenta-
tors and not others, adopt a stringent criterion and do not
accept the talent account on the basis of the existing
evidence. A number of commentators have a laxer criterion,
and believe that suggestive evidence is enough to confirm
what they, along with a substantial proportion of the popu-
lation, see as common sense. Some of these commentators
have made their preference for a laxer criterion explicit by
challenging our list of the defining attributes of a talent.

It is a feature of the assumptions underlying signal
detection theory that one cannot determine the “best”
criterion by consulting the data about which one is trying to
make a decision. Decision criteria are determined by exter-
nal factors, such as the relative pay-offs involved. In the case
of the talent debate, it is inevitable that a range of philo-
sophical, ideological, and political factors can come into
play in determining the criterion that individuals will judge
to be optimal. A number of considerations have determined
our decisions. First, we believe that scientific parsimony
requires that one not accept the existence of causal entities
until there is strong evidence that their existence is re-
quired in order to account for the available data. Second,
we believe that the social consequences of promoting the
talent account in the public arena are discriminatory and
divisive. Our awareness that many individuals see their
belief in talents as legitimising discrimination influenced

our decision to insist upon the inclusion of a predictive
function among the defining attributes.
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