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STOESZ, JAKOBSON, KILGOUR, AND LEWYCKY (2007)
and Jakobson, Lewycky, Kilgour, and Stoesz (2008) exam-
ined whether music training is associated with nonmu-
sical abilities. They concluded that their results provided
evidence of “specific” associations between music train-
ing and local-processing abilities (Stoesz et al., 2007),
and between music training and memory for verbal and
visual stimuli (Jakobson et al., 2008). Closer inspection
of their methods, consideration of the available litera-
ture, and a reanalysis of previous data reveal that these
conclusions are debatable. Moreover, the causal direction
of the observed associations could go either or both ways.
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THE POSSIBILIT Y THAT MUSIC LESSONS HAVE

positive beneficial effects for cognitive function-
ing in nonmusical domains (e.g., verbal, spatial,

mathematical) has become an area of intense research
focus. A search of articles in Psycinfo1 uncovered 13
empirical papers published in 2007 and 2008 that com-
pared musically trained and untrained participants in
terms of linguistic (Dankovicová, House, Crooks, &
Jones, 2007; Marques, Moreno, Castro, & Besson, 2007;
Milovanov, Tervaniemi, Takio, & Hämäläinen, 2007;
Musacchia, Sams, Skoe, & Kraus, 2007) or other non-
musical (Franklin et al., 2008; Hughes & Franz, 2007;
Jakobson, Lewycky, Kilgour, & Stoesz, 2008; Lee, Lu,
& Ko, 2007; Patston, Hogg, & Tippett, 2007; Patston,

Kirk, Rolfe, Corballis, & Tippett, 2007; Sluming, Brooks,
Howard, Downes, & Roberts, 2007; Stoesz, Jakobson,
Kilgour, & Lewycky, 2007; Yong & McBride-Chang, 2007)
abilities, as well as three theoretical papers (Hannon &
Trainor, 2007; Patel & Iversen, 2007; Schellenberg &
Peretz, 2008).

Despite this flurry of interest, central issues remain
unresolved, including (1) the direction of causation and
(2) whether associations between music lessons and
intellectual abilities are specific or general (Schellenberg,
2005, 2006a, 2008; Schellenberg & Peretz, 2008). The
former issue is considered only briefly here, with the
principal focus being on the latter. Whereas the “speci-
fists” suggest that links between music lessons and
intellectual abilities are evident in some domains but
not in others, the “generalist” view holds that such asso-
ciations are broad, stemming from differences in general
intelligence (typically measured by Full-Scale IQ: FSIQ)
and extending across virtually every area of intellectual
ability one chooses to study. The present commentary
evaluates two recent reports (Jakobson et al., 2008;
Stoesz et al., 2007) in order to determine whether claims
of specific links between music training and cognitive
abilities are warranted based on the evidence provided.
These two reports are not alone in terms of their claims
of specificity. Rather, both appeared in Music Perception,
whose readers are likely to design future research based
on the available literature.

Stoesz et al. (2007) compared undergraduates with or
without music training on three nonmusic tasks: a visual
search task (Group Embedded Figures Test; Witkin,
Oltman, Raskin, & Karp, 1971) in Experiment 1 (here-
after Sample 1), and, in Experiment 2 (Sample 2), a
visuo-spatial task (the Block Design subtest from the
Wechsler Adult Intelligence Scale—Third Edition: WAIS,
Wechsler, 1997) and a task that required participants to
copy line drawings (Mottron, Belleville, & Menard,
1999). Jakobson et al. (2008) tested a subset of partici-
pants from Sample 2 (36 of 43; Sample 3) on measures
of verbal memory (California Verbal Learning Test—
Second Edition [CLVT-II], Delis, Kramer, Kaplan & Ober,
2000) and visual memory (Rey Visual Design Learning
Test [RVDLT], Graves & Sarazin, 1985; Rey, 1964).

MUSIC TRAINING AND NONMUSICAL ABILITIES:
COMMENTARY ON STOESZ, JAKOBSON, KILGOUR, AND LEWYCKY (2007) 

AND JAKOBSON, LEWYCKY, KILGOUR, AND STOESZ (2008)

1A search of articles published in 2007 and 2008 was conducted in
February, 2009, with keywords “music lessons” or “music training”
or “musical training.” Unpublished dissertations were excluded, as
were articles published in languages other than English, and articles
that examined differences between musically trained and untrained
participants in music-related or non-cognitive abilities.
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Across samples, the trained and untrained groups were
matched in terms of age and gender but musically trained
participants tended to have parents with more education.

Samples 2 and 3 had an additional measure of reading
ability—the North American Adult Reading Test
(NAART; Blair & Spreen, 1989)—which required par-
ticipants to read aloud 61 English words, each with
irregular spelling (e.g., debt, cellist, ennui). The NAART
was designed to estimate premorbid intellectual abilities
in patients with dementia. It has good reliability (Spreen
& Strauss, 1998; Uttl, 2002), and its validity is demon-
strated by associations with the Vocabulary subtest from
the WAIS in large non-clinical samples (Ns > 300; Uttl,
2002, r = .75; Wiens, Bryan, & Crossen, 1993, r = .54).
Unlike Vocabulary, the NAART can be administered by
virtually anyone; each word is scored correct or incorrect
based on how it is pronounced. Because performance
on the NAART is correlated with FSIQ (.4 ! r ! .8;
Spreen & Strauss, 1998), as are almost all measures of
intellectual ability (Carroll, 1993), NAART scores can be
used to estimate FSIQ by means of the regression equa-
tion. This is true for any pair of correlated variables,
however, and it makes no difference in the statistical
analyses which variable is used because the equation is a
linear transformation of one variable (pronunciation
errors on the NAART) into another (FSIQ).

In Sample 1, musically trained participants outper-
formed their untrained counterparts on the visual-search
task. Trained participants also performed better on six
measures of verbal and visual memory in Sample 3
(CLVT-II: cued recall short delay, free recall long delay,
cued recall long delay; RVDLT: immediate free recall on
two of five trials, delayed free recall, delayed recognition)
and on the NAART in Samples 2 and 3. More importantly,
the music group was superior on Block Design and at
copying “impossible” figures after parental education and
NAART scores were held constant (Sample 2), and on
two measures of memory (CLVT-II: free recall long delay;
RVDLT: delayed free recall) after NAART scores (but not
parental education) were held constant (Sample 3). The
authors interpreted their results as evidence of specific
links between music training and local-processing abili-
ties (Stoesz et al., 2007), and between music training and
memory (Jakobson et al., 2008).

The available literature indicates, however, that music
training is associated with performance on many cog-
nitive tasks (for reviews see Schellenberg, 2005, 2006a).
Indeed, Stoesz et al. (2007) noted that previous findings
from their laboratory revealed advantages for partici-
pants with music training on “a number of nonmusic,
perceptual, and cognitive abilities including auditory
temporal processing, verbal and visual memory, and

certain executive functions” (p. 160). General associa-
tions between music training and intellectual function-
ing were also evident in an experiment (Schellenberg,
2004) in which 6-year-olds were administered the
entire Wechsler Intelligence Scale for Children—Third
Edition (WISC, Wechsler, 1991), once before entering
first grade and again before second grade. Children
assigned randomly to music lessons in the interim had
larger increases in FSIQ than children assigned to drama
lessons or no lessons. These advantages extended across
the 12 WISC subtests (see Schellenberg, 2005/2006, for
more detailed analyses). In a follow-up correlational
study (Schellenberg, 2006b), duration of formal involve-
ment with music was associated positively with FSIQ
and with many of the WISC and WAIS subtests for chil-
dren and adults, respectively. For each subtest, the asso-
ciation with music training disappeared when individual
differences in general intelligence were equated (i.e.,
held constant) statistically.

Considered jointly, Stoesz et al. (2007) and Jakobson
et al. (2008) reported positive associations between music
training and measures of (1) verbal ability (NAART),
(2) visuo-spatial ability (Block Design), (3) processing
style (embedded figures), (4) visuo-motor ability (copying
impossible figures), (5) verbal memory (CLVT-II), and
(6) visual memory (RVDLT). The authors maintained,
however, that “training is associated specifically with
enhanced local processing skills beyond any benefits it
may have on verbal (or general) intelligence” (Stoesz et
al., 2007, p. 162, emphasis added, parentheses in original)
and that “formal music training is associated with supe-
rior performance in multiple domains of memory
functioning, above and beyond any effects it may have
on general intelligence” (Jakobson et al., 2008, p. 50).
The crucial point is that the authors did not administer
a test of general intelligence, only a single measure of
pronunciation. Although they cited a correlation between
NAART scores and FSIQ of .8, this statistic came from
a clinical report of 64 patients, which stated explicitly
that the association needed “to be validated on a larger
and more heterogeneous sample” (Griffin, Mindt, Rankin,
Ritchie, & Scott, 2002, p. 505). A review of multiple
studies suggests that the correlation is somewhere
between .4 and .8 (Spreen & Strauss, 1998). In a large,
non-clinical sample, it was .46 (Wiens et al., 1993).
Although it’s clear that as FSIQ increases, so does the
likelihood of pronouncing words like caveat and epitome
correctly, it’s equally clear that a test of pronunciation is
not a measure of general intelligence.

Moreover, because the NAART comes from a different
domain (linguistic) than the other tests administered
by Stoesz et al. (2007) and Jakobson et al. (2008), NAART
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scores and the outcome measures had only a modicum
of variance in common. In other words, much unex-
plained (but not “specific”) variance remained in the
outcome measures after individual differences in
NAART scores were held constant, which maximized
the likelihood that associations with music training
would be evident. If general intelligence were held con-
stant instead, there would be less unexplained variance
in the outcome measures. Consequently, tests of differ-
ences between musically trained and untrained partici-
pants would be more conservative. To illustrate, individual
differences in FSIQ explain 46% of the variance in Block
Design, whereas performance on the Vocabulary subtest
accounts for only 17% (Wechsler, 1997). The overlap
between NAART scores and Block Design is even smaller
(4% in Wiens et al., 1993).

A reanalysis of data from Schellenberg’s (2006b,
Experiment 2, N = 150) correlational study of under-
graduates demonstrates how it is one thing to hold
constant general intelligence, and another to hold con-
stant performance on a specific subtest. Participants
with or without private music lessons (following the
quasi-experimental design of Jakobson et al., 2008 and
Stoesz et al., 2007) were compared on Block Design
while holding constant either Vocabulary or general
intelligence (derived without Block Design).2 When
Vocabulary was held constant, the music group out-
performed the nonmusic group, F(1, 147) = 7.17, p < .01.
When general intelligence was held constant, the group
effect was no longer significant, F(1, 147) = 3.54, p > .05.
There is no reason to believe that response patterns
for the copying or free-recall tasks would differ in this
regard. Performance on Block Design is associated pos-
itively with copying impossible figures (Stoesz et al.,
2007) and with the Working Memory index from the
WAIS (Wechsler, 1997).

On the one hand, the reanalysis of Schellenberg’s
(2006) data replicate perfectly the results from Stoesz
et al. (2007) involving music training, Block Design,
and a measure of vocabulary. On the other hand, the
reanalysis does not reveal evidence of a specific associ-
ation between Block Design and music training. Whereas
Stoesz et al. proposed a specific link between music
training and local processing, Jakobson et al. (2008)
proposed a specific link between music training and

memory based on the finding that some of the observed
simple associations (two of six) were still significant
after holding constant NAART scores. Other researchers
have proposed specific links between music lessons and
language, mathematical, or spatial abilities (for reviews
see Schellenberg, 2005, 2006a). Multiple so-called
“specific” links belie each claim of specificity. In sum,
the relevant behavioral literature considered as a whole
(Schellenberg, 2005, 2006a), individual studies with mul-
tiple measures from different domains (Schellenberg
2004, 2006b), and the data from Stoesz et al. and Jakobson
et al. all point to a very general link between music
training and intellectual functioning. To date, however,
this link remains poorly understood.

Although the underlying mechanisms of the general
association remain elusive (Hannon & Trainor, 2007;
Patel & Iversen, 2007; Schellenberg & Peretz, 2008),
almost all of the available data can be explained simply:
Individuals with higher IQs are more likely to take
music lessons than their lower-IQ peers, and they are
also likely to perform better on virtually any test of cog-
nitive abilities. According to the rules of science, this
parsimonious interpretation should be the norm rather
than the exception. Yet many colleagues, including most
of the authors of empirical papers published in 2007
and 2008 (cited in the first paragraph), favor the oppo-
site interpretation, that “music training produces a
range of beneficial effects on perceptual and cognitive
functioning” (Stoesz et al., 2007, p. 160) and that “formal
music training ‘sculpts’ the brain” (Jakobson et al.,
2008). In their defense, they often cite the single study
that allows for inferences of causation (Schellenberg,
2004), as well as studies of brain structure and function
that reveal differences between participants with or
without music training (for a review see Patel, 2008).
Nonetheless, a single finding of small effects of music
lessons on cognition should not be treated as gospel or
preclude the possibility that the direction of causality
also goes in the reverse direction. Brain data from
quasi-experiments are even less compelling. If preexist-
ing intellectual differences influence the likelihood of
taking music lessons, such differences must be instanti-
ated somewhere in the brain.
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2FSIQ is an aggregate measure formed from Block Design and
other WAIS subtests (Wechsler, 1997). In this instance, general
intelligence was calculated as the score on the principal compo-
nent derived from all WAIS subtests other than Block Design. This
alternative measure was correlated almost perfectly with FSIQ,
r(148) = .97, p < .0001.
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