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But first…
Feedback on this presentation is welcomed.
We will update these slides periodically.
If you have comments, send them to us at
hambric3@gmail.com
This presentation contains underlined hyperlinks to articles cited.
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THE QUESTION
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THE QUESTION
What accounts for individual differences in
expertise? That is, why do some people reach
a higher level of performance in domains such
as music, sports, games, and science than
other people? K. Anders Ericsson’s perspective
on this question has been highly influential in
the scientific literature. We call his perspective
the “deliberate practice (DP) view.”
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THE DELIBERATE PRACTICE VIEW
In a 1993 Psychological Review article,
Ericsson, Krampe, and Tesch-Römer (1993)
summarized the major argument of the DP
view as follows: “[H]igh levels of deliberate
practice are necessary to attain expert level
performance. Our theoretical framework can
also provide a sufficient account of the major
facts about the nature and scarcity of
exceptional performance. Our account does
not depend on [sic] scarcity of innate ability
(talent).” (p. 392, emphasis added)
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THE DELIBERATE PRACTICE VIEW
Reiterating this view, Ericsson (2007) claimed
that “it is possible to account for the
development of elite performance among
healthy children without recourse to unique
talent (genetic endowment)—excepting the
innate determinants of body size.”
(p. 4, emphasis added)
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THE DELIBERATE PRACTICE VIEW
The DP view has had a major impact on the
field of expertise. With 10,000+ citations,
Ericsson et al. (1993) is one of the most cited
articles in the psychological literature.
Findings from Ericsson and colleagues’
research have been featured in popular books
such as Malcolm Gladwell’s (2008) Outliers,
bringing worldwide attention to the scientific
study of expertise. We credit Ericsson and
colleagues for their work.
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THE DELIBERATE PRACTICE VIEW
But is the DP view scientifically defensible?
This presentation summarizes empirical
evidence relevant to this question from our
own and others’ research. It also examines
K. Anders Ericsson’s response to the evidence
and our criticisms of his response. We focus on
the question of whether the DP view is
falsifiable.
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TWO TYPES OF VARIABILITY

To understand the controversy surrounding the
DP view, it is first necessary to understand the
distinction between two types of variability
in expertise.

All comments and feedback welcome – hambric3@gmail.com

9

TWO TYPES OF VARIABILITY
INTRA-individual variability in expertise refers
to change in domain-specific performance
within people.
INTER-individual variability in expertise refers
to differences in domain-specific performance
between people.
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TWO TYPES OF VARIABILITY

What is not controversial: The claim that
intra-individual variability in expertise reflects
training history. It must…
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TWO TYPES OF VARIABILITY
We may not be born
“blank slates,” but we are
not innately endowed
with the type of
specialized knowledge
that is necessary for
performing complex tasks
in vocational and
avocational domains. This
type of knowledge can
only be acquired through
some form of training.
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TWO TYPES OF VARIABILITY

What is controversial: The claim that
inter-individual variability in expertise largely
reflects training history, and specifically, DP.

All comments and feedback welcome – hambric3@gmail.com

13

A TESTABLE CLAIM
Applying their framework to several domains,
Ericsson et al. (1993) argued: “[I]ndividual
differences in ultimate performance can
largely be accounted for by differential
amounts of past and current levels of practice”
(p. 392, emphasis added).
We have attempted to test this claim
empirically by conducting meta-analyses of
correlations between DP and performance
across multiple domains of expertise.
All comments and feedback welcome – hambric3@gmail.com
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EVIDENCE
Our initial meta-analysis to test the DP view
(Macnamara, Hambrick, & Oswald, 2014) included 88 studies that
collected measures of one or more activities
interpretable as DP. We defined DP as
structured activities designed to improve
performance in a domain, in line with
Ericsson and colleagues’ general description
of DP…
All comments and feedback welcome – hambric3@gmail.com
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EVIDENCE
“Deliberate practice includes activities that have
been specially designed to improve the current
level of performance.”
- Ericsson et al. (1993), p. 368

“Ericsson, Krampe, and Tesch-Römer (1993)
have defined deliberate practice as a structured
activity designed to improve performance.”
- Lehmann & Ericsson (1997), p. 47, emphasis added
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EVIDENCE
Overall finding from our meta-analysis: DP
explained a sizeable amount of the betweenperson variance in expertise: 14% overall, and
from 1% for education studies to 24% for
games studies (without correction for the
unreliability of the measures). But DP left an
even larger amount of the variance
unexplained. This unexplained variance is
potentially explainable by non-DP factors
.

(Hambrick et al., 2014; Macnamara et al., 2014; Macnamara et al., 2016)
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EVIDENCE
Meta-analytic DP-performance rs
Domain
Games
Sports
Music
Professions
Education

r
.49
.48
.45
.22
.09

Var. Exp.
24%
23%
20%
5%
1%

Avg. rs not corrected for unreliability of measures;
Var. Exp., variance explained (r2)

Macnamara et al. (2014); see corrigendum for originally reported values: Macnamara et al. (2018).
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EVIDENCE
After correction for unreliability…
Domain
Games
Sports
Music
Professions
Education

rc
.70
.69
.64
.31
.13

Var. Exp.
49%
47%
41%
10%
2%

rc, corrected correlation; correction to avg. rs assuming reliabilities of .70;
Var. Exp., variance explained (r2)

Macnamara et al. (2014); see corrigendum for original values: Macnamara et al. (2018). See Endnote 1 for details on reliability correction.
19
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DP-Performance rs and Estimates of Variance Explained After Reliability Correction
Games

Sports

rc = .70

rc = .69

49%

51%

rc = .64

53%

47%

Professions
rc = .31

See Macnamara et al. (2014);
see also corrigendum for
originally reported values:
Macnamara et al. (2018).
See Endnote 1 for details on
reliability correction.

10%

59%

Music

41%

Education
rc = .13

90%

Deliberate Practice

2%

98%

Other
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EVIDENCE
In a meta-analysis of music
studies, a team of scientists in
Germany (Platz, Kopiez, Lehmann, & Wolf, 2014)
found an average correlation
of r = .61 (95% CI = .54, .67)
between DP and objectively
measured music achievement,
after correcting the measures
for unreliability. The metaanalysis included 13 studies
(total N = 788).
All comments and feedback welcome – hambric3@gmail.com
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EVIDENCE
Variance explained…
rc = .612 × 100

= 37%

37%
63%

Deliberate Practice
Other

Platz, Kopiez, Lehmann, and Wolf’s
(2014) meta-analytic results (avg.
corrected r = .61) indicate that DP
explained 37% of the reliable variance
in music achievement, leaving 63%
unexplained and potentially
explainable by other factors.
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EVIDENCE
Our major conclusion from the evidence:
DP is clearly an important predictor of
individual differences in expertise—it’s just
not as important as Ericsson and colleagues
have argued it is. Across studies in multiple
domains, DP leaves a larger amount of the
between-person variance in expertise
unexplained than it explains.
All comments and feedback welcome – hambric3@gmail.com
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EVIDENCE

What is the practical implication of this
finding? People may require vastly different
amounts of DP to acquire the same level of
expertise. Factors other than DP explain as
much, or more, of the individual differences in
expertise as DP.
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ERICSSON’S RESPONSE
In response, Ericsson argues that we did not
adhere to the “original definition” of DP, and
that most studies we included in our metaanalyses “violated [the] criteria” for DP
(Ericsson, 2014, p. 2; see also Ericsson, 2016; Ericsson, 2018)

.

The problem with Ericsson’s argument is that
his descriptions of DP, along with his
statements about what Ericsson et al. (1993)
meant by DP, have shifted over time.
Here are some examples…
All comments and feedback welcome – hambric3@gmail.com
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THE DEFINITION OF DP
Who designs deliberate practice activities?

A teacher…

“[D]eliberate practice requires a teacher who can provide practice activities designed to help a student
improve his or her performance.” (Ericsson & Pool, 2016, p. 98)
“In distinction from leisurely or normal job-related experience, Ericsson et al. defined deliberate
practice as a very specific activity designed for an individual by a skilled teacher explicitly to improve
performance.” (Krampe & Ericsson, 1996, p. 333)

A teacher or the performers themselves…
“Ericsson et al. (1993) proposed the term deliberate practice to refer to those training activities that
were designed solely for the purpose of improving individuals' performance by a teacher or the
performers themselves.” (Ericsson, 1998, p. 84)
“Ericsson et al. (1993) introduced the term deliberate practice to describe focused and effortful practice
activities that are pursued with the explicit goal of performance improvement. Deliberate practice
implies that well-defined tasks are practiced at an appropriate level of difficulty and that informative
feedback is given to monitor improvement. These activities can be designed by external agents, such as
teachers or trainers, or by the performers themselves.” (Keith & Ericsson, 2007, p. 136)
All comments and feedback welcome – hambric3@gmail.com
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THE DEFINITION OF DP
What did Ericsson et al. (1993) mean by “deliberate
practice” in their original article? Varying statements
by Ericsson and colleagues…
DP is designed by a teacher…
“In distinction from leisurely or normal
job-related experience, Ericsson et al.
[1993] defined deliberate practice as a
very specific activity designed for an
individual by a skilled teacher explicitly
to improve performance.”
- Krampe & Ericsson (1996), p. 333

DP is designed by a teacher or
performers themselves…
“Ericsson et al. (1993) proposed the term
deliberate practice to refer to those
training activities that were designed
solely for the purpose of improving
individuals’ performance by a teacher or
the performers themselves.”
- Ericsson (1998), p. 84
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THE DEFINITION OF DP
What did Ericsson et al. (1993) mean by “deliberate
practice” in their original article? Varying statements
by Ericsson and colleagues…
DP is designed by a teacher…
“Ericsson et al (1993) used the term

‘deliberate practice for the individualized
training activities specially designed by a
coach or teacher to improve specific
aspects of an individual’s performance
through repetition and successive
refinement.’ (Ericsson & Lehmann, 1996,
pp. 278-279).”
- Ericsson (2014), p. 3

DP is designed by a teacher
or performers themselves…
“Ericsson et al. (1993) introduced the
term deliberate practice to describe
focused and effortful practice activities
that are pursued with the explicit goal
of performance improvement….These
activities can be designed by external
agents, such as teachers or trainers, or
by the performers themselves.”
- Keith & Ericsson (2007), p. 136
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THE DEFINITION OF DP

These inconsistencies notwithstanding,
Ericsson (2019) recently claimed that “the
definition of deliberate practice has not
changed over the last 25 years” (p. 5).
We find this claim to be perplexing…
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What is Deliberate Practice? A Chronology
Deliberate practice is designed by: a teacher / a teacher typically or often / a teacher or performers themselves
“When this type of training is supervised and guided by a
“In numerous other domains it has been possible to identify special
teacher, it is called ‘deliberate practice’—a concept my
practice activities (deliberate practice) that performers’ teachers or
colleagues and I introduced in 1993.”
the performers themselves design to provide opportunities to
- Ericsson (2015), p. 1472
improve particular aspects of their performance in an environment
that allows gradual refinement after problem solving and repeated
“[D]eliberate practice requires a
variations with immediate feedback.”
teacher who can provide practice
“Expert performance can,
- Ericsson (2007), p. 1128
activities designed to help a student
however, be traced to active
improve his or her performance.”
“The core assumption of deliberate
engagement in deliberate practice
- Ericsson & Pool (2016), p. 98
“Given the cost of individualized
practice…is that expert performance is
(DP), where training (often
instruction, the teacher designs
acquired gradually and that effective
designed and arranged by their
practice activities that the
“Deliberate practice requires a
improvement of performance requires
teachers and coaches) is focused
individual can engage in
teacher who is capable of
the opportunity to find suitable training
on
improving
particular
tasks.”
between meetings with the
individualizing instruction and
tasks that the performer can master
Ericsson
(2008),
p.
988
teacher. We call these practice
practice and knowledgeable of
sequentially – typically the design of
activities deliberate practice and
practice methods with verified
“When individuals engage in a
training tasks and monitoring of the
distinguish them from other
performance outcomes.”
practice activity (typically
attained performance is done by a
activities.”
– Ericsson (2019), p. 5
designed by their teachers),
teacher or a coach.”
- Ericsson et al. (1993), p. 368
with full concentration on
- Ericsson (2006), p. 694
improving some aspect of their
“deliberate practice (Ericsson,
“In distinction from leisurely or normal
performance, we call that
Krampe & Tesch-Römer, 1993)-job-related experience, Ericsson et al.
activity deliberate practice.”
activities designed, typically by
defined deliberate practice as a very
- Ericsson (2007), p. 14
a teacher, for the sole purpose
specific activity designed for an individual
of effectively improving specific
by a skilled teacher explicitly to improve
“Ericsson et al. (1993) introduced
aspects of an individual's
performance.”
the term deliberate practice to
performance.”
- Krampe & Ericsson (1996), p. 333
describe focused and effortful
- “Deliberate Practice and

“[T]he definition of deliberate
practice has not changed over
the last 25 years.”
- K. Anders Ericsson (2019)

practice activities that are pursued
with the explicit goal of
performance improvement….These
activities can be designed by
external agents, such as teachers or
trainers, or by the performers
themselves.”
- Keith & Ericsson (2007), p. 136

“Ericsson et al. (1993) proposed the
term deliberate practice to refer to
those training activities that were
designed solely for the purpose of
improving individuals’ performance
by a teacher or the performers
themselves.”
- Ericsson (1998), p. 84
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THE DEFINITION OF DP

Another point of definitional confusion:
Whether DP must be a solitary activity, or
whether it can also be a group/team activity.
Ericsson has been confusing on this point.
For example…
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THE DEFINITION OF DP
Ericsson (2006) claimed that “the amount of time
spent in team-related deliberate practice
activities correlates reliably with skill level in
team sports” (p. 695, emphasis added). However,
recently Ericsson and Harwell (2019) stated that
“it is important to point out that organized team
training may be quite effective in improving
performance, but it does not meet all the criteria
for deliberate practice” (emphasis added).
All comments and feedback welcome – hambric3@gmail.com
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THE DEFINITION OF DP

“It has been common for scientists
to be confused about the definition
of DP.”
- Dearani, Gold, Leibovich, Ericsson, et al. (2017), p. 1333
Photo
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THE DEFINITION OF DP

In science, confusion about the definition of a
theoretical construct will invariably arise
when a theorist describes the construct in
conflicting ways. The confusion will, in turn,
impede progress in research on the construct.
Photo
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THE STANDARD FOR EVIDENCE

Ericsson’s standard for evidence concerning
DP—the criteria that must be met to argue
that DP was measured or the criteria
themselves—has also apparently shifted...
Photo
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THE STANDARD FOR EVIDENCE
In an unpublished commentary, Ericsson (Ericsson, 2014)
rejected all but 1 of 88 studies we included in
our meta-analysis designed to test the DP view
(Macnamara, Hambrick, & Oswald, 2014), claiming we included
studies that “used operational definitions of
practice that violate our [Ericsson and
colleagues’] original definition of deliberate
practice” (p. 4). Ericsson distributed the
commentary to the field and cited it in rejecting
our meta-analysis (Ericsson, 2018; Ericsson & Pool, 2016).
All comments and feedback welcome – hambric3@gmail.com
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THE STANDARD FOR EVIDENCE
Specifically, in his commentary, Ericsson (2014)
stipulated that a study must meet five criteria,
paraphrased as follows: (1) mention DP in the
text; (2) record that a teacher/coach supervised
and directed all or most of practice; (3) record
assigned individualized practice tasks with
feedback and goals; (4) include a performance
test directed to the same performance goal as
accumulated deliberate practice; and (5) include a
relatively wide range of performance and of
deliberate practice.
Here’s the problem…
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THE STANDARD FOR EVIDENCE
In applying these criteria, Ericsson (2014) rejected
studies that he had previously used to explicitly
argue for the importance of “deliberate
practice”—including some of his own studies.
Ericsson (2014) did not justify this apparent shift in
the standard for evidence concerning DP.
Here are examples of studies Ericsson (2014) used
to argue for the importance of DP, but then
rejected in his commentary on our meta-analysis
for not meeting the criteria of DP…
All comments and feedback welcome – hambric3@gmail.com
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THE STANDARD FOR EVIDENCE
Example 1:

Duffy, Baluch, & Ericsson (2004)
Ericsson (2014) rejected this study—one of
his own studies—because there is no
record of a teacher/coach supervising all or
most of practice. However, in the report of
the study, he and his colleagues stated:
“In short, the present study revealed that the
single major factor contributing to professional
level dart playing performance is deliberate
practice.”
- Duffy, Baluch, & Ericsson (2004), p. 244,
emphasis added

Ericsson
rejects study
in 2014

Title: Dart performance as a
function of facets of practice
amongst professional and
amateur men and women
players
Authors: Linda J. Duffy, Bahman
Baluch, & K. Anders Ericsson
International Journal of Sport
Psychology, 35, 232-245
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THE STANDARD FOR EVIDENCE
Example 1:

Duffy, Baluch, & Ericsson (2004)
Table III of the article (p. 240) is labeled:
“Mean Accumulated Number of Hours
Engaged in Total Deliberate Practice,
Solitary Deliberate Practice, and
Deliberate Practice with a Practice
Partner…”
The table reports descriptive statistics for
variables labeled “Deliberate Practice”
Yet, in his commentary on Macnamara
et al. (2014), Ericsson (2014) rejected
this study for not meeting the criteria
for DP.

Ericsson
rejects study
in 2014

Title: Dart performance as a
function of facets of practice
amongst professional and
amateur men and women
players
Authors: Linda J. Duffy, Bahman
Baluch, & K. Anders Ericsson
International Journal of Sport
Psychology, 35, 232-245
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THE STANDARD FOR EVIDENCE
Example 1:

Duffy, Baluch, & Ericsson (2004)
Ericsson
rejects study
in 2014

It is especially noteworthy that Ericsson used
this study in a 2014 publication to argue for
the importance of DP, stating:
“[I]n a study of district, national, and professional
dart players Duffy, Baluch, and Ericsson (2004)
found that solitary deliberate practice was closely
related to performance, whereas the amount of
social dart activities did not predict performance”
- Ericsson (2014), p. 191, emphasis added

This is the same year Ericsson rejected the
study for not meeting the criteria for DP in
his commentary on Macnamara et al. (2014).

Title: Dart performance as a
function of facets of practice
amongst professional and
amateur men and women
players
Authors: Linda J. Duffy, Bahman
Baluch, & K. Anders Ericsson
International Journal of Sport
Psychology, 35, 232-245
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THE STANDARD FOR EVIDENCE
Example 2:

Tuffiash, Roring, & Ericsson (2007)
Ericsson (2014) rejected this study—another
one of his own studies—because there is no
record of a teacher/coach supervising all or
most of practice. However, citing the study, he
previously stated:
“Several researchers have reported a consistent
association between the amount and quality of
solitary activities meeting the criteria of deliberate
practice and performance in different domains of
expertise, such as… Scrabble (Tuffiash et al., 2007).”
- Ericsson et al. (2009), p. 9, emphasis added

Ericsson
rejects study
in 2014

Title: Expert performance in
SCRABBLE: Implications for the
study of the structure and
acquisition of complex skills
Authors: Michael Tuffiash, Rory
W. Roring, & K. Anders Ericsson
Journal of Experimental
Psychology: Applied, 13,
124-134
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THE STANDARD FOR EVIDENCE
Example 3:

Duckworth, Kirby, Tsukayama, Berstein, & Ericsson (2011)
Ericsson (2014) rejected this study—another
one of his own studies—because there is no
record of a teacher/coach supervising all or
most of practice. However, “deliberate
practice” appears in the title of the article, and
he and his co-authors concluded:
“Our major findings in this investigation are as
follows: Deliberate practice—operationally
defined in the current investigation as the
solitary study of word spellings and origins—
was a better predictor of National Spelling Bee
performance than either being quizzed by
others or engaging in leisure reading.”
- Duckworth, Kirby, Tsukayama, Berstein, &
Ericsson (2011), p. 178, emphasis added

Ericsson
rejects study
in 2014

Title: Deliberate practice spells
success: Why grittier
competitors triumph at the
National Spelling Bee
Authors: Angela Lee
Duckworth, Teri A. Kirby, Eli
Tsukayama, Heather Berstein, &
K. Anders Ericsson
Social Psychological and
Personality Science, 2, 174-181

All comments and feedback welcome – hambric3@gmail.com
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THE STANDARD FOR EVIDENCE
Two years prior to rejecting this study by Duckworth,
Kirby, Tsukayama, Berstein, and Ericsson (2011) for not
meeting the criteria for DP, Ericsson (2012) stated:
“In that study we (as I was also one of the co-authors) collected data on
‘deliberate practice.’ We found that ‘Grittier spellers engaged in deliberate
practice more so than their less gritty counterparts, and hours of deliberate
practice fully mediated the prospective association between grit and spelling
performance’, (Duckworth, Kirby, Tsukayama, Berstein, & Ericsson, 2011,
p. 178).”
- Ericsson (2012), p. 6, emphasis added
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THE STANDARD FOR EVIDENCE
Example 4:

Charness, Tuffiash, Krampe, Reingold, & Vasyukova (2005)
Ericsson (2014) rejected this study by
Charness and colleagues, again because
there is no record of a teacher/coach
supervising all or most of practice.
However, he previously stated:
“This paper reports the most compelling and
detailed evidence for how designed training
(deliberate practice) is the crucial factor in
developing expert chess performance.”
- Ericsson (2005), p. 237, emphasis added

Ericsson
rejects study
in 2014

Title: The role of deliberate
practice in chess expertise
Authors: Charness, Tuffiash,
Krampe, Reingold, & Vasyukova
(2005)
Applied Cognitive Psychology,
19, 151-165
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THE STANDARD FOR EVIDENCE
Example 4:

Charness, Tuffiash, Krampe, Reingold, & Vasyukova (2005)
As with Example 1 (Duffy, Baluch, & Ericsson, 2004), it is especially
noteworthy that Ericsson used this study in a 2014 publication to
argue for the importance of DP, stating:
“In chess, Charness and his colleagues (Charness, Krampe, & Mayr,
1996; Charness, Tuffiash, Krampe, Reingold, & Vasyukova, 2005)
have found that the amount of solitary chess study was the best
predictor of performance at chess tournaments, and when this
type of deliberate practice was statistically controlled, there was
no reliable benefit from playing chess games.”
- Ericsson (2014), p. 191, emphasis added

This is the same year Ericsson rejected the study for not meeting the
criteria for DP in his commentary on Macnamara et al. (2014).
All comments and feedback welcome – hambric3@gmail.com
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THE STANDARD FOR EVIDENCE
Another notable rejection of a DP study by Ericsson (2014):
Harris’s (2008) Florida State Univ. dissertation, which Ericsson
directed. The title of the dissertation is “Deliberate practice,
mental representations, and skilled bowling performance.”
From the Method section of Harris’s (2008) dissertation:
“The deliberate practice questionnaire…used in the present
study was adapted from Duffy, Baluch, and Ericsson (2004).
Each participant was asked to estimate how many hours they
have previously (accumulated) or currently (per week) engage
in the following activities: a) playing in bowling leagues, b)
playing for fun, c) playing in competitions, d) engaging in
solitary deliberate practice, and e) deliberate practice with
others.” (Harris, 2008, p. 93, emphasis added)
All comments and feedback welcome – hambric3@gmail.com
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THE STANDARD FOR EVIDENCE
Ericsson and colleagues in 2009: There are
“solitary activities meeting the criteria of
deliberate practice” in SCRABBLE (Ericsson et al., 2009).
Ericsson and colleagues in 2019:
“SCRABBLE players cannot engage in
deliberate practice” (Moxley, Ericsson, & Tuffiash, 2019).
All comments and feedback welcome – hambric3@gmail.com
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SUMMARY
To summarize: By rejecting all but 1 of the 88
studies Macnamara et al. (2014) included in
their meta-analysis, Ericsson rejected studies
for not meeting the criteria for DP that he had
previously used to argue for the importance of
“deliberate practice”—including, most
perplexingly, some of his own studies.
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OUR TAKE
The apparent shift in the standard for
evidence concerning DP would seem to
undermine the case that Ericsson and
colleagues have made for DP in the past, as
well as Ericsson’s defense of the DP view in the
face of empirical challenge. More generally, it
threatens the viability of the DP view as a
testable scientific theory.
All comments and feedback welcome – hambric3@gmail.com
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RECENT
DEVELOPMENTS
All comments and feedback welcome – hambric3@gmail.com
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NEW TYPES OF PRACTICE

PEAK
SECRETS FROM
THE NEW SCIENCE
OF EXPERTISE

Anders Ericsson
and Robert Pool
Click here to see actual cover design

In Peak, Ericsson and Pool (2016) introduced two
new terms: “purposeful practice” and “naïve
practice.” They explained that both these types
of practice are less effective than DP, and that
the key difference between DP and purposeful
practice is that the latter lacks a teacher. From
the book:
“[D]eliberate practice requires a teacher who can
provide activities designed to help a student
improve his or her performance….With this
definition we are drawing a clear distinction
between purposeful practice—in which a person
tries very hard to push himself or herself to
improve—and practice that is both purposeful
and informed” (p. 98).
Deliberate practice is “the most effective method
of all….the gold standard” (p. 85).
52

NEW TYPES OF PRACTICE

PEAK
SECRETS FROM
THE NEW SCIENCE
OF EXPERTISE

Anders Ericsson
and Robert Pool

Ericsson and colleagues have
reinterpreted studies they once
used to explicitly argue for the
importance of DP as studies of
purposeful practice.
Here are two examples:

Click here to see actual cover design
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NEW TYPES OF PRACTICE
Example 1: From “deliberate practice” to “purposeful practice”
2012: Ericsson commenting on his Spelling Bee study, i.e.,
Duckworth, Kirby, Tsukayama, Berstein, and Ericsson (2011)…
“In that study we (as I was also one of the co-authors) collected data
on ‘deliberate practice.’”
- Ericsson (2012), p. 6
(“Deliberate practice” appears 72 times throughout the article, and a
measure is labeled “deliberate practice.” The term “purposeful
practice” does not appear at all.)
2019: Ericsson and colleagues mentioning the same study…
“After the questionnaire, we asked participants to fill out several
additional personality measures that Duckworth et al. (2011) had
found to be related to purposeful practice in preparation for
competitions in spelling…”
- Moxley, Tuffiash, & Ericsson (2019), p. 1158
All comments and feedback welcome – hambric3@gmail.com
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NEW TYPES OF PRACTICE
Example 2: From “deliberate practice” to “purposeful practice”
2005: Ericsson commenting on Charness et al.’s (2005) study of
chess…
“This paper reports the most compelling and detailed evidence for
how designed training (deliberate practice) is the crucial factor in
developing expert chess performance.”
- Ericsson (2005), p. 237
(Consistent with this characterization, the title of the article is “The
role of deliberate practice in chess expertise”. The term “purposeful
practice” does not appear at all.)
2019: Ericsson and colleagues mentioning the same study…
“Charness et al. (2005) found evidence for an independent
effect of engagement in purposeful practice for chess skill,
even after controlling for other types of practice activities.”
- Moxley, Tuffiash, & Ericsson (2019), p. 1163
All comments and feedback welcome – hambric3@gmail.com
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NEW TYPES OF PRACTICE

Thus, activities that Ericsson once considered
DP he apparently now considers purposeful
practice, a less effective form of practice.
Photo
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A NEW META-ANALYSIS
Using Macnamara et al.’s (2014) data set,
Ericsson and Harwell (2019) published a metaanalysis of their own based on this new
distinction. For this meta-analysis, they proposed
criteria for identifying studies of “deliberate
practice and purposeful practice,” as distinct from
“structured practice” and “naïve practice.” They
identified 14 studies that met their criteria; in
turn, they coded 8 of these studies as DP and 6
studies as purposeful practice.
Here’s the problem…
All comments and feedback welcome – hambric3@gmail.com
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A NEW META-ANALYSIS
Ericsson and Harwell (2019) used different criteria for
their own meta-analysis than Ericsson (2014) used
when evaluating Macnamara et al.’s (2014) metaanalysis. Specifically, of the 8 studies that Ericsson and
Harwell (2019) coded as DP, Ericsson (2014) rejected 7
for not meeting the criteria for DP.
The following table lists the 14 studies that Ericsson
and Harwell (2019) included in their meta-analysis,
and further illustrates apparent shifts in Ericsson and
colleagues’ standard for evidence concerning DP
from the period prior to our meta-analysis to
the present…
All comments and feedback welcome – hambric3@gmail.com
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Study
Ericsson et al. (1993) – S1

How evaluated by Ericsson
prior to our 2014 metaanalysis?

How evaluated by Ericsson
(2014) in his commentary on
our meta-analysis?

How evaluated by Ericsson &
Harwell (2019) in their own
meta-analysis?

Used to argue for the
importance of DP

Rejected for violating a
criterion for DP1

Coded as DP

------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

Ericsson et al. (1993) – S2

Used to argue for the
importance of DP

Accepted as DP

Coded as DP

------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

Schultetus & Charness (1997)

Not used to argue for
the importance of DP

Rejected for violating a
criterion for DP3

Coded as DP

------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

Baker et al. (2003) – DP2

Not used to argue
for importance of DP

Rejected for violating a
criterion for DP3

Coded as DP

------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

Duffy et al. (2004)

Used to argue for the
importance of DP

Rejected for violating a
criterion for DP2

Coded as PP

------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

Charness et al. (2005) – S1 & S2

Used to argue for the
importance of DP

Rejected for violating a
criterion for DP2
Reinterpreted as PP*

Coded as DP (2 studies)

------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

de Bruin et al. (2007)**

Used to argue for the
importance of DP

Rejected for violating a
criterion for DP2

Coded as PP

------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

Gobet & Campitelli (2007)

Not used to argue for
the importance of DP

Rejected for violating a
criterion for DP2

Coded as DP

------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

Tuffiash, Roring, & Ericsson (2007)

Used to argue for the
importance of DP

Rejected for violating a
criterion for DP2

Coded as PP

------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

Harris (2008) – M1

Dissertation on DP
from Ericsson’s lab

Rejected for violating a
criterion for DP2

Coded as PP

------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

Ruthsatz et al. (2008) – S2

Not used to argue for
the importance of DP

Rejected for violating a
criterion for DP1

Coded as DP

------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

Duckworth et al. (2011)

Used to argue for the
importance of DP

Rejected for violating a
criterion for DP2
Reinterpreted as PP*

Coded as PP

------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

Maynard et al. (2014)

NA; unpublished study

Rejected because
inadequate info. on study

Coded as PP

-________________________________________________________________________________________________________________________________________________________________________________________________________________________________

Note. DP = deliberate practice, PP = purposeful practice. Each study in red was rejected by Ericsson (2014) for violating a criterion of DP. 1, “Restriction of range in attained performance and
accumulated deliberate practice.” 2, “Articles do not record a teacher or coach supervising and guiding all or most of the practice.” 3, “Articles do not record assigned individualized practice tasks
with immediate feedback and goals for practice.” See Ericsson’s (2014) supplementary material, Tables 5, 3, & 2, here. *See Moxley, Ericsson, & Tuffiash (2019). **See Endnote 2.
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Deliberate Practice to Purposeful Practice and Back
Ericsson &
Pool (2016)
introduce
distinction
between
deliberate
practice
and
purposeful
practice

The problem of a shifting standard for evidence
is especially well illustrated by Ericsson and
colleagues’ varying characterizations and
coding of Charness and colleagues’ chess
studies (emphasis added on terms in quotes)*
“The paper by Charness, Tufﬁash,
Krampe, Reingold, and Vasyukova
…extends an earlier classic chapter by
Charness, Krampe, and Mayr (1996) and
examines retrospective estimates by a
large sample of chess players about
their training during the development
of their skill and expertise. This paper
reports the most compelling and
detailed evidence for how designed
training (deliberate practice) is the
crucial factor in developing expert
chess performance.”
- Ericsson (2005), p. 237

“More recently, Ericsson and
Pool (2016) addressed this
conceptual confusion and
proposed the term purposeful
practice for individualized
practice activities which the
trainee engages in to improve
their performance but without
the benefit of a teacher with
extensive knowledge of
effective methods for practice.
This type of practice is well
illustrated by the serious
practice alone in chess
(Charness et al., 1996).”
- Ericsson & Harwell (2019)

“In chess, Charness and his colleagues (Charness,
Krampe, & Mayr, 1996; Charness, Tuffiash,
Krampe, Reingold, & Vasyukova, 2005) have
found that the amount of solitary chess study
was the best predictor of performance at chess
tournaments, and when this type of deliberate
practice was statistically controlled, there was no
reliable benefit from playing chess games.
- Ericsson (2014), p. 190
In commentary on
Macnamara et
al.’s (2014) metaanalysis, Ericsson
(2014) rejects
Charness et al.
(2005) studies for
not meeting the
criteria for DP

“The accumulated amount of
‘solitary chess study’
(purposeful practice) was
found to be the best predictor
of chess rating (beta = 0.45) for
mature chess players, whereas
the total amount of time
playing chess games (naïve
practice) did not account for
significant additional variance
in performance
for this group (Charness,
Tuffiash, Krampe, Reingold, &
Vasyukova, 2005).”
- Ericsson (2019), p. 10

But then back
to purposeful
practice
But for their meta-analysis,
Ericsson & Harwell (2019)
coded Charness et al. (2005),
which includes the data from
Charness et al. (1996), as
deliberate practice instead of
purposeful practice.

Conflict within same
article, Ericsson &
Harwell (2019)

2019

2018

2017

2016

2015

Year

2014

2013

2012

2011

2010

2009

2008

2007

2006

2005

*The initial report of
the data was in a
chapter by Charness,
Krampe, & Mayr
(1996); the full report
was in Charness et al.
(2005)

“Charness et al. (2005) found
evidence for an independent
effect of engagement in
purposeful practice for chess
skill, even after controlling for
other types of practice
activities.”
- Moxley, Ericsson, &
Tuffiash (2019), p. 17
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A NEW META-ANALYSIS
Ericsson and Harwell (2019) do not reconcile their
coding of studies as DP with Ericsson’s (2014)
rejection of the same 7 studies for not meeting
the criteria of DP. In fact, they do not even cite
Ericsson’s (2014) commentary.
Here is an example of a shift to a more lenient
criterion for DP from Ericsson’s (2014)
commentary on our meta-analysis to Ericsson and
Harwell’s (2019) own meta-analysis…
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A NEW META-ANALYSIS
From a stringent to a more lenient criterion for DP…
More stringent teacher/coach criterion used by Ericsson (2014) in his
commentary on the Macnamara et al. (2014) meta-analysis: rejected studies
that did “not record a teacher or coach supervising and guiding all or most of
the practice.”
More lenient teacher/coach criterion used by Ericsson and Harwell (2019) for
their own meta-analysis: “[W]e looked for explicit mentions within the original
study methods of individualized sessions with coaches or teachers as being
included as part of the estimate of solitary practice. If a study did describe
individualized instruction sessions as being part of the practice estimate it was
considered to be deliberate practice.”
This shift to a more lenient criterion led Ericsson and Harwell (2019) to accept
studies for their meta-analysis that Ericsson (2014) rejected in his commentary
on our meta-analysis (Macnamara et al., 2014). Ericsson and Harwell (2019)
do not justify this shift to a more lenient criterion for themselves.
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A NEW META-ANALYSIS
Ericsson’s (2014) teacher/coach criterion for our metaanalysis (Macnamara et al., 2014):
Article must “record that teacher/coach supervised all or
most of practice.”
Ericsson and Harwell’s (2019) more lenient teacher/coach
criterion for their own meta-analysis:
Article must “describe individualized instruction sessions
as being part of the practice estimate.”
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A NEW META-ANALYSIS

The preceding issues aside, what if the findings
of Ericsson and Harwell’s (2019) meta-analysis
were taken at face value?

64
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A NEW META-ANALYSIS
Practice type
DP & PP

DP, deliberate practice, PP, purposeful practice

r
rc Variance
.54 .78 61%

If this corrected correlation can be interpreted at all, it may be inflated
(i.e., over-corrected; the lower the assumed reliability, the greater the
correction). That is, Ericsson (2013) claimed that “[t]he collected reliability
of cumulated life-time practice at different test occasions in large samples
has typically been found to range between 0.7 and 0.8” (p. 534), but
apparently drawing on different information, Ericsson and Harwell (2019)
assumed reliability of only .60.
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A NEW META-ANALYSIS

Practice type
Deliberate practice
Purposeful practice

r
.56
.51

Non-sig.
difference,
p = .64

The results also fail to support Ericsson and colleagues’ claim that DP is the
“most effective method of all….the gold standard” (Ericsson & Pool, 2016,
p. 85). That is, the Deliberate Practice r is not significantly greater than the
Purposeful Practice r.
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A NEW META-ANALYSIS
Macnamara and Maitra (2019) pointed out
inconsistencies in the definition of DP, as we have here.
In a new article, citing a response he has submitted for
publication, Ericsson (2019) states:
“Ericsson (submitted) shows that the definition of deliberate practice
has not changed over the last 25 years but that all of Macnamara and
Maitra’s (2019) quotes of selected phrases or sentences extracted out
of context from my earlier papers have each a very reasonable
interpretation that is completely consistent with the original
definition of deliberate practice in Ericsson et al. (1993)” (p. 6).

STAY TUNED: Once Ericsson’s new response is published,
we’ll update this presentation with his claims for how
varying statements about DP are all consistent with the
“original definition” of DP.
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OVERALL CONCLUSION
Is the DP view defensible? In our assessment,
Ericsson and colleagues’ defense of the DP view is
undermined by conflicting descriptions of DP and
apparent shifts in the standard for evidence
concerning DP.
These issues may negatively impact research on DP.
Researchers wishing to test the DP view may have
little confidence that a study or meta-analysis is using
the “correct” DP definition and criteria.
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THE BIG PICTURE
What is the value of the DP view? The DP view
has heuristic value: it reminds people that
expertise is acquired gradually, and that they can
reach a higher level of performance than they
might think possible. Furthermore, the DP view
has had a major impact on both scientific and
popular thinking about expertise.
But is it a falsifiable scientific theory?
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THE BIG PICTURE

Photo

“In so far as a scientific statement speaks about reality, it must be falsifiable.”
- Karl Popper, The Logic of Scientific Discovery
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THE BIG PICTURE

A theory is unfalsifiable to the extent it cannot
be rejected because it can accommodate any
finding. This happens when multiple,
conflicting definitions of theoretical constructs
are proposed, and theoretical and operational
criteria are vague and/or fluid.

71
All comments and feedback welcome – hambric3@gmail.com

THE BIG PICTURE
What happens when a theory is unfalsifiable?
The theory impedes progress in an area of
research, because ultimately nothing can be
learned through attempts to test the theory.
The theory is always “right” and cannot be
tested against a competing theory.
Consequently, practical applications and
recommendations based on the theory lack
scientific foundation and can be wasteful,
counterproductive, or even harmful.
All comments and feedback welcome – hambric3@gmail.com
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THE BIG PICTURE

Photo

“There is no falsification before the emergence of a better theory.”

- Imre Lakatos
All comments and feedback welcome – hambric3@gmail.com
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THE BIG PICTURE
According to Lakatos, a research program
moves from being progressive to degenerative
when the whole point of the research program
is to keep a theory “alive.” In response to
challenge, the theory is repeatedly adjusted
and readjusted by the theorist through
“auxiliary hypotheses” that form a “protective
belt” around its “hard core”—the central
theses of the theory that are essentially
irrefutable.
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THE BIG PICTURE
The path ahead:

Commitment in a research
community to normative
values that promote
accuracy, transparency, and
fairness in research and
scholarship. The sociologist
of science Robert Merton’s
institutional imperatives for
science reflect such values…
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THE BIG PICTURE
Our Translation of Merton’s Imperatives
Universalism: Evidence is evaluated strictly on its merits, not
on social or personal attributes of researchers.
Communism: A theory belongs to the field, not the theorist.
The theorist has no greater right to the theory and
scholarship concerning it than any other scientist.
Disinterestedness: Scientists set aside their biases in
evaluating a theory, and their claims are rigorously examined
by the field. The rules are the same for everyone, theorist
included.
Organized skepticism: As a matter of course, scientific claims
are rigorously examined and empirically evaluated, their
appeal notwithstanding.
All comments and feedback welcome – hambric3@gmail.com
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SUMMARY
(1) Deliberate practice leaves a large amount of the
variance in expertise unexplained. This remaining
variance is potentially explainable by non-DP factors.
(2) Ericsson’s defense of the deliberate practice view is
undermined by critical inconsistencies in his
description of DP and apparent shifts in his standard
for evidence concerning DP.
(3) These issues pose a problem for the viability of the
deliberate practice view as a scientific theory. It is
not clear that the DP view is falsifiable.
(4) Given the prominence of the DP view, the
problematic issues described in this presentation
may impede progress in the field of expertise.
All comments and feedback welcome – hambric3@gmail.com

77

COMMENTS?
All comments and feedback are welcome,
to improve future versions of this
presentation. Contact:
Zach Hambrick, hambric3@gmail.com
Please check back on this website for
updated versions of this presentation.
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COMMENTS?
Would you like to reanalyze data from
Macnamara, Hambrick, and Oswald’s
(2014) meta-analysis?
You can find it on the Open Science
Framework, here.
See also 2018 corrigendum to values
reported in Macnamara et al. (2014) here.
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FURTHER READING
See further discussion of problems with K. Anders
Ericsson’s defense of the deliberate practice view,
including the issues detailed here, plus material errors in
his descriptions of findings from our and others’ research:
Hambrick, D. Z., Altmann, E. M., Oswald, F. L., Meinz, E. J., Gobet, F.,
Campitelli, G. (2014). Accounting for expert performance: The devil is in
the details. Intelligence, 45, 112-114.
Macnamara, B. N., Hambrick, D. Z., Moreau, D. (2016). How important
is deliberate practice? Reply to Ericsson (2016). Perspectives on
Psychological Science, 11, 355-358.
Hambrick, D. Z., Macnamara, B. N., Campitelli, G., Ullén, F., Mosing, M.
A. (2016). Beyond born versus made: A new look at expertise.
Psychology of Learning and Motivation, 64, 1-55.
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Also, visit website: www.scienceofexpertise.com
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APPENDIX
Examples of studies that Ericsson (2014)
rejected for not meeting the criteria for
deliberate practice that he previously used
to argue for the importance of “deliberate
practice” (with direct quotations from
Ericsson’s writings)…
(Appendix continues)
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APPENDIX
Study Ericsson used to argue for the importance of
“deliberate practice” prior to 2014

Ericsson’s reason for rejecting
study in 2014 (violation #)

Charness, Tuffiash, Krampe, Reingold, & Vasyukova (2005)
2
a
2
de Bruin, Rikers, & Schmidt (2007)
Duckworth, Kirby, Tsukayama, Berstein, & Ericsson (2011)
2
Duffy, Baluch, & Ericsson (2004)
2
Helsen, Starkes, & Hodges (1998)
3
Hodges & Starkes (1996)
3
Sonnentag & Kleine (2001)
2
Tuffiash, Roring, & Ericsson (2007)
2
Ward, Hodges, Starkes, & Williams (2007)
3
_______________________________________________________________________________________________
Ericsson’s (2014) reasons for excluding studies (quoted directly from supplementary material for Ericsson’s, 2014, commentary):
Criterion violation 1: “Articles do not include ‘deliberate practice’ in-text.”
Criterion violation 2: “Articles do not record a teacher or coach supervising and guiding all or most of the practice.”
Criterion violation 3: “Articles do not record assigned individualized practice tasks with immediate feedback and goals for practice.”
Criterion violation 4: “Administered Test of Performance should be directed toward the same performance goal as accumulated deliberate practice.”
Criterion violation 5: “Restriction of range in attained performance and accumulated deliberate practice.
aEricsson &

Towne (2010) used de Bruin, Schmidt, & Rikers (2008) to argue for the importance of DP, but this article reports the same data as de
Bruin, Rikers, & Schmidt (2007).
Ericsson’s name bolded for examples of studies he rejected that were his own studies.

83

APPENDIX (Cont.)
Quotations from Ericsson’s writings showing his use of the preceding studies to argue for the
importance of “deliberate practice” prior to his rejection of the same studies in his 2014 commentary
on Macnamara et al.’s (2014) meta-analysis; “deliberate practice” in green for emphasis.

(1) Charness, Tuffiash, Krampe, Reingold, & Vasyukova (2005)
“The paper by Charness, Tufﬁash, Krampe, Reingold, and Vasyukova (this issue) extends an earlier classic chapter by
Charness, Krampe, and Mayr (1996) and examines retrospective estimates by a large sample of chess players about
their training during the development of their skill and expertise. This paper reports the most compelling and
detailed evidence for how designed training (deliberate practice) is the crucial factor in developing expert chess
performance.”
- Ericsson (2005, p. 237), Applied Cognitive Psychology
“In chess, Charness and his colleagues (Charness, Krampe, & Mayr, 1996; Charness, Tuffiash, Krampe, Reingold, &
Vasyukova, 2005) have found that the amount of solitary chess study was the best predictor of performance at
chess tournaments, and when this type of deliberate practice was statistically controlled, there was no reliable
benefit from playing chess games.
- Ericsson (2014), p. 190

Prior to 2014, Ericsson also cited the above-referenced chapter by Charness, Krampe, and Mayr
(1996) in arguing for the importance of DP:
“Charness et al. (1996) found that the recent level of deliberate practice was particularly influential in enhancing
chess skill in older chess players.”
- Ericsson (2000, p. 370), Journal of Aging and Physical Activity
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APPENDIX (Cont.)
(2) de Bruin, Rikers, & Schmidt (2007)
“In a recent article, de Bruin et al. directly evaluated this hypothesis by collecting information on the amount of
deliberate practice in a group of young elite chess players. Most importantly, this study showed that the amount of
deliberate practice was related to the development of performance for all players. They found that a reduction in
weekly deliberate practice led to a decrease in performance and eventually to the dropping out of this elite group.”
- Ericsson & Towne (2010, p. 410), Wiley Interdisciplinary Reviews: Cognitive Science
“De Bruin, Rikers, and Schmidt (2008) directly evaluated this hypothesis by collecting information on the amount of
deliberate practice in a group of young elite chess players. This study showed that the amount of deliberate
practice was related to the development of performance for all players. They found that a reduction in weekly
deliberate practice led to a decrease in performance and eventually to dropping out.”
- Ericsson & Towne (2013, p. 895), The Oxford Handbook of Cognitive Psychology
Note: Ericsson & Towne (2010, 2013) cite de Bruin, Smits, Rikers, & Schmidt (2008), but this article is based on the
same data as de Bruin, Rikers, & Schmidt (2007).
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APPENDIX (Cont.)
(3) Duckworth, Kirby, Tsukayama, Berstein, & Ericsson (2011)*
“Deliberate practice, operationally defined as studying and memorizing words while alone, better predicted
performance in the National Spelling Bee than being quizzed by others or reading for pleasure. Rated as the most
effortful and least enjoyable type of preparation activity, deliberate practice was increasingly favored over being
quizzed as spellers accumulated competition experience. Deliberate practice mediated the prediction of final
performance by the personality trait of grit, suggesting that perseverance and passion for long-term goals enable
spellers to persist with practice activities that are less intrinsically rewarding—but more effective—than other types
of preparation.”
- Duckworth, Kirby, Tsukayama, Berstein, & Ericsson (2011, p. 174), Social Psych. and Personality
Science

*This Ericsson-rejected study is one of Ericsson’s own studies.
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APPENDIX (Cont.)
(4) Duffy, Baluch, & Ericsson (2004)*
“This finding supports one of the main tenets of Ericsson et al.'s (1993) theory whereby expertise is acquired
through a vast number of hours spent engaging in activities purely designed to improve performance, i.e.,
deliberate practice.”
- Duffy, Baluch, & Ericsson (2004, pp. 242-243), International Journal of Sport Psychology
“Several researchers have reported a consistent association between the amount and quality of solitary activities
meeting the criteria of deliberate practice and performance in different domains of expertise, such as chess (Gobet
& Charness, 2006), darts (Duffy, Baluch, & Ericsson, 2004), music (Lehmann & Gruber, 2006), many types of sports
(Ward, Hodges, Williams, & Starkes, 2004), and several other diverse domains (Ericsson, 2006b).”
- Ericsson & Williams (2007, p. 119), JEP: Applied
“Several researchers have reported a consistent association between the amount and quality of solitary activities
meeting the criteria of deliberate practice and performance in different domains of expertise, such as chess (Gobet
& Charness, 2006), darts (Duffy, Baluch, & Ericsson, 2004), music (Lehmann & Gruber, 2006 ), many types of sports
(Ward, Hodges, Starkes, & Williams 2007; Williams, Ericsson, Ward, & Eccles, 2008), Scrabble (Tuffiash et al., 2007),
and several other diverse domains (Ericsson, 2006a ).”
- Ericsson et al. (2009, p. 9), In Ericsson et al. (Eds.), Development of Professional Expertise
“[I]n a study of district, national, and professional dart players Duffy, Baluch, and Ericsson (2004) found that solitary
deliberate practice was closely related to performance, whereas the amount of social dart activities did not predict
performance”
- Ericsson (2014, p. 191)

*This Ericsson-rejected study is one of Ericsson’s own studies.
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APPENDIX (Cont.)
(5) Helsen, Starkes, & Hodges (1998)
“Several studies and reviews have since found a consistent relation between performance and amount and quality
of deliberate practice in chess (Charness et al., 1996), in sports (Helsen et al, 1998; Hodges & Starkes, 1996; Starkes
et al., 1996) and in music (Krampe & Ericsson, 1996; Lehmann & Ericsson, 1996; Sloboda, 1996).”
- Ericsson (1998, p. 87), High Ability Studies
“[T]he amount of time spent in team-related deliberate practice activities correlates reliably with skill level in team
sports (Helsen et al., 1998; Ward et al., 2004).”
- Ericsson (2006, p. 695), In Ericsson et al. (Eds.), The Cambridge Handbook of Expertise and Expert
Performance
“Several studies and reviews have found a consistent association between the amount and the quality of solitary
deliberate practice and performance in chess (Charness, Krampe, & Mayr, 1996), in music (Krampe & Ericsson,
1996; Lehmann & Ericsson, 1996; Sloboda, 1996), and in different types of sports (Ericsson, 2003a, 2003b; Helsen,
Starkes, & Hodges, 1998; Starkes, Deakin, Allard, Hodges, & Hayes, 1996; Ward, Hodges, Williams, & Starkes,
2004).”
- Ericsson, Nandagopal, & Roring (2005, p. 295), Journal for the Education of the Gifted
“Research conducted in several domains such as music (Ericsson, 2006a; Ericsson et al., 1993; Sloboda, 1996),
sports (Helsen, Starkes, & Hodges, 1998; Hodges, Kerr, Starkes, Weir, & Nananidou, 2004), and chess (Charness et
al., 2005), suggests that the amount of accumulated deliberate practice is closely related to an individual’s attained
level of performance.”
- Keith & Ericsson (2007, p. 136), JEP: Applied
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APPENDIX (Cont.)
(6) Hodges & Starkes (1996)
“Several studies and reviews have since found a consistent relation between performance and amount and quality
of deliberate practice in chess (Charness et al., 1996), in sports (Helsen et al, 1998; Hodges & Starkes, 1996; Starkes
et al., 1996) and in music (Krampe & Ericsson, 1996; Lehmann & Ericsson, 1996; Sloboda, 1996).”
- Ericsson (1998, p. 87), High Ability Studies
“Ericsson et al.'s (1993) claim that experts, when compared to novices, do in fact engage in vast amounts of
deliberate practice has now been tested in several sporting activities requiring motor skills (e.g. soccer and field
hockey; Helsen, Starkes, & Hodges, 1998; karate; Hodge and Deakin 1998: wrestling: Hodges and Starkes, 1996:
figure skating: Starkes, Deakin, Allard, Hodges, & Hayes, 1996 and on long distance Canadian runners, Young and
Salmela, 2002).”
- Duffy, Baluch, & Ericsson (2004, pp. 233-234), International Journal of Sport Psychology

(7) Sonnentag & Kleine (2000)
“[i]n a study of insurance agents Sonnentag and Kleinc [sic] (2000) found that engagement in deliberate practice
predicted higher performance ratings.”
- Ericsson (2006, p. 695), In Ericsson et al. (Eds.), The Cambridge Handbook of Expertise and
Expert Performance
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APPENDIX (Cont.)
(8) Tuffiash, Roring, & Ericsson (2007)*
“Several researchers have reported a consistent association between the amount and quality of solitary activities
meeting the criteria of deliberate practice and performance in different domains of expertise, such as chess (Gobet
& Charness, 2006), darts (Duffy, Baluch, & Ericsson, 2004), music (Lehmann & Gruber, 2006 ), many types of sports
(Ward, Hodges, Starkes, & Williams 2007; Williams, Ericsson, Ward, & Eccles, 2008), Scrabble (Tuffiash et al., 2007),
and several other diverse domains (Ericsson, 2006a ).”
- Ericsson et al. (2009, p. 9), In Ericsson et al. (Eds.), Development of Professional Expertise

*This Ericsson-rejected study is one of Ericsson’s own studies.
(9) Ward, Hodges, Starkes, & Williams (2007)
“Several researchers have reported a consistent association between the amount and quality of solitary activities
meeting the criteria of deliberate practice and performance in different domains of expertise, such as chess (Gobet
& Charness, 2006 ), darts (Duffy, Baluch, & Ericsson, 2004 ), music (Lehmann & Gruber, 2006 ), many types of sports
(Ward, Hodges, Starkes, & Williams 2007; Williams, Ericsson, Ward, & Eccles, 2008), Scrabble (Tuffiash et al., 2007),
and several other diverse domains (Ericsson, 2006a ).”
- Ericsson, Perez, et al. (2009), In Ericsson et al. (Eds.), Development of Professional Expertise
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ENDNOTE 1
The standard formula for a disattenuated correlation in classical test theory
(Pearson, 1904) is:
𝑟𝑟𝑥𝑥𝑥𝑥
𝑟𝑟𝑥𝑥𝑥𝑥𝑥𝑥𝑥𝑥 =
𝑟𝑟𝑥𝑥𝑥𝑥 𝑟𝑟𝑦𝑦𝑦𝑦
where
• 𝑟𝑟𝑥𝑥𝑥𝑥 is the observed correlation
• 𝑟𝑟𝑥𝑥𝑥𝑥 and 𝑟𝑟𝑦𝑦𝑦𝑦 are the reliabilities of x and y, respectively
• 𝑟𝑟𝑥𝑥𝑥𝑥𝑥𝑥𝑥𝑥 is the “true” correlation (disattenuated for measurement error variance
in variables x and y)
(see https://en.wikipedia.org/wiki/Correction_for_attenuation).
According to Ericsson (2013), reliabilities are typically in the .70 to .80 range for
measures of deliberate practice. Reliability estimates are typically even higher
for measures of expertise (e.g., chess rating; see Hambrick et al., 2014). Thus,
assuming reliability coefficients of .70 for measures of deliberate practice and
expertise would be considered a liberal correction for unreliability (i.e., giving
the most credit for DP accounting for variance in performance). Assuming higher
reliabilities would yield lower corrected correlations.
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ENDNOTE 2
Ericsson & Harwell (2019) list the 8 studies they coded as DP, as follows:
Baker et al., (2003)
Charness et al. (2005), both effect sizes
Ericsson et al. (1993), both effect sizes
Gobet & Campitelli (2007)
Schultetus & Charness (1997)
Ruthsatz et al. (2008)
And they list the 6 studies they coded as purposeful practice, as follows:
Duckworth et al. (2011)
Duffy et al. (2004)
Harris (2008)
Maynard et al. (2014)
Tuffiash et al. (2007)
de Bruin et al. (2007) is not included in the purposeful practice list; this is
presumably a clerical error by Ericsson & Harwell (2019). We assume that de
Bruin et al. (2007) is the 6th purposeful practice study.
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CORRECTIONS
Version 1, 12/7/2019: Slide 60, wrong color for lines leading to 2019 quotations;
green instead of orange. Changed to orange.
Version 2, 12/10/2019: Slide 59, wrong superscript for Schultetus & Charness (1997);
2 instead of 3. Changed to 3.
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