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Abstract

Education involving active engagement in the arts, herein called arts education, is often believed to foster the
development of desirable personality traits and skills in children and adolescents. Yet the impact of arts education on
personality development has rarely been systematically investigated. In the current article, we reviewed the literature
on personality change through arts education. We identified 36 suitable experimental and quasi-experimental studies.
Evidence from these studies tentatively suggests that arts-education programs can foster personality traits such as
extraversion and conscientiousness but not self-esteem. In addition, the effects of arts education appeared to be
stronger in early and middle childhood than in preadolescence and early adolescence. However, the evidence for the
effectiveness of arts education was very limited among the few included true experiments. Furthermore, the reviewed
studies were heterogenous and subject to content-related, methodological, and statistical limitations. Thus, the current
evidence base is inconclusive as to the effects of arts education on personality development. By identifying potential
effects of arts education and limitations of past research, our review serves as a call for more research and guidepost
for future studies on arts education and personality change.
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An individual’s personality is linked to many important
life outcomes. For example, personality traits are associ-
ated with academic performance, occupational attain-
ment, and health after controlling for cognitive abilities
(e.g., Almlund et al., 2011; Goodman et al., 2015;
Lechner et al., 2017; Moffitt et al., 2011; Poropat, 2009;
Roberts et al., 2007). It is also often theorized that per-
sonality traits such as conscientiousness affect outcomes
such as health (e.g., Friedman et al., 2014; Shanahan
et al., 2014), although experimental and nonexperimen-
tal research that explicitly estimates causal effects of
personality traits on life outcomes is rare (e.g., Asendorpf
et al., 2016; Grosz et al., 2020; Margolis & Lyubomirsky,
2020). Furthermore, personality changes throughout the
entire life course (for reviews, see, e.g., Orth et al., 2018;
Roberts et al., 2006; Soto & Tackett, 2015; Specht et al.,
2014) and can be changed through interventions (for a
review, see Roberts et al., 2017). On the basis of this

literature, many researchers and practitioners believe
that personality change may offer an attractive gateway
for improving individual life outcomes and public wel-
fare (e.g., Bleidorn et al., 2019; Sinchez Puerta et al.,
2016). Accordingly, researchers, practitioners, and poli-
cymakers wonder how desirable personality character-
istics—also called noncognitive skills, socioemotional
skills, or soft skills—can be fostered (e.g., Alan & Ertac,
2018; Bleidorn et al., 2019; OECD, 2015; Sanchez Puerta
et al., 2016).

Several researchers have proposed that the develop-
ment of desirable personality features is fostered by
artistic activities such as acting in plays and playing
music (e.g., Aspin, 2000; Bamford, 2006). The arts are
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frequently believed to foster, for example, personality
characteristics in the domains of agreeableness and
extraversion because many artistic activities and per-
formances require teamwork, negotiating, communica-
tion, and expressiveness, as well as the ability and
willingness to lead and be led (e.g., Aspin, 2000; Winner
et al., 2013). The believe that artistic activities foster
desirable personality traits might even be a reason why
the arts are highly prevalent in the curriculum of many
educational institutions and why governments around
the globe invest in education involving active engage-
ment in the arts, henceforth called arts education.

Are hopes in arts education as a means through
which to foster desirable personality traits justified?
There is a considerable body of work on the effects of
arts education, especially music training, on cognitive
abilities and academic performance. This research
shows only limited evidence for the effectiveness of
arts education, especially when considering experimen-
tal studies with active controls (for reviews, see Cooper,
2020; Sala & Gobet, 2020; Swaminathan & Schellenberg,
2014). In contrast to the effects of arts education on
cognitive abilities, the effects of arts education on per-
sonality have received little attention. This gap poses
the risk that current efforts by schools and other edu-
cational institutions might be ineffective. The lack of
research on the effectiveness of arts education is also
unfortunate from the perspective of research on per-
sonality. Because studies on arts education often involve
interventions, such studies might indicate the kinds of
environmental factors that spur certain kinds of per-
sonality change. Such causal links are difficult to iden-
tify by the noninterventional (i.e., observational)
designs that prevail in research on personality develop-
ment. The current study offers a review and synthesis
of experimental and quasi-experimental studies on how
arts education interventions affect the development of
the Big Five personality traits (extraversion, emotional
stability, agreeableness, conscientiousness, and open-
ness to experience) and self-esteem. We focused on the
Big Five and self-esteem because the Big Five frame-
work is currently the most widely used model of per-
sonality, whereas self-esteem is the most widely studied
individual-difference construct outside of the Big Five
framework.

In the course of the review, we regard increases in
the domains of extraversion, agreeableness, openness,
emotional stability, conscientiousness, and self-esteem
as desirable because (a) people on average desire to
change their own personality in these directions (e.g.,
Hudson & Fraley, 2015; Hudson & Roberts, 2014) and
(b) these traits are theorized to cause desirable life
outcomes. For example, conscientiousness is believed
to increase health and longevity via health-related

behaviors (e.g., Friedman et al., 2014; Shanahan et al.,
2014). Extraversion is believed to increase well-being
via social behaviors and relationships (e.g., Lee et al.,
2008; Margolis & Lyubomirsky, 2020; Steel et al., 2008).
Self-esteem is believed to be a protective factor against
developing depressive symptoms (e.g., Beck, 1967;
Masselink et al., 2018). If these theories are correct,
then arts education that fosters traits such as conscien-
tiousness, extraversion, and self-esteem might lead to
desirable outcomes such as health, well-being, and
fewer depressive symptoms. That said, we would like
to point out that increases in extraversion, agreeable-
ness, openness, emotional stability, conscientiousness,
and self-esteem might not be (equally) desirable or
adaptive for everyone (e.g., Buss, 2009; Loewenstein,
2018).

The Malleability of the Big Five
Personality Traits Through
Interventions

The belief that arts education can foster personality
development rests on the notion that personality is
malleable. In line with this notion, the past decades of
longitudinal observational studies have shown that
mean-level and rank-order changes in the personality
traits occur across the entire life span (e.g., Roberts
et al., 2006; Soto & Tackett, 2015). Previous longitudinal
research has also suggested that changes in personality
traits can be driven by environmental influences (for
reviews, see e.g., Specht et al., 2014; Wrzus & Roberts,
2017). Yet most longitudinal observational evidence is
inconclusive regarding which experiences trigger per-
sonality change (e.g., Bleidorn et al., 2018; Denissen
et al., 2019).

Intervention studies on personality traits are com-
paratively rare. Roberts et al. (2017) systematically
reviewed studies on therapeutic interventions (e.g., to
treat depression) and found a sizeable weighted aver-
age pretest—posttest effect size across the Big Five per-
sonality domains (d, = 0.37, 95% confidence interval
[CI] = [0.33, 0.40]). That said, selection bias might have
affected this effect size estimate because most of the
reviewed studies were nonexperimental (i.e., assign-
ment to the treatment and control conditions was non-
random). Furthermore, publication bias might have
been an issue. After correcting for small-study effects,
the average effect size across all personality traits in
the experimental studies was small (d = 0.13, 95% CI =
[-0.10, 0.36]), although there was still a relatively large
effect on emotional stability (d = 0.39, 95% CI = [0.07,
0.70D. Mindfulness training and cognitive training have
also been found to be associated with changes in per-
sonality (Jackson et al., 2012; Krasner et al., 2009; but
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see also Sander et al., 2017). Furthermore, recent ran-
domized controlled studies reported that educational
interventions can increase grit (i.e., a personality trait
from the conscientiousness family that is characterized
by long-term persistence in goal pursuit; Alan et al.,
2019; Alan & Ertac, 2018; see also, Bettinger et al.,
2018). Taken together, these studies suggest that inter-
ventions have the potential to change personality traits,
and such potential is a necessary (but not sufficient)
condition for an effect of arts education on personality
traits.

Most previous intervention and observational studies
have focused on personality change in adulthood. This
is unfortunate because interventions might be particu-
larly effective in children and adolescents given that the
average rank-order stability of personality traits steadily
increases throughout the life span (e.g., Ferguson, 2010;
Soto & Tackett, 2015). Furthermore, recent research has
suggested that the structure of personality in childhood
and adolescence is more similar to the structure of per-
sonality in adulthood than previously thought (e.g.,
Herzhoff et al., 2017; Soto, 2016; Soto & Tackett, 2015).
Accordingly, an increasing number of observational
studies and some intervention studies have been devoted
to personality development in the first 2 decades of life
(e.g., Alan et al., 2019; Alan & Ertac, 2018; Bettinger
et al., 2018; Gollner et al., 2017). Yet there is still a dis-
tinct lack of intervention studies on personality change
in childhood and adolescence. We think this lacuna
could be addressed by interventional research on arts
education and personality change because most arts-
education studies are conducted with school-age chil-
dren—the arts education is either part of their formal
education or is an extracurricular activity.

The Malleability of Self-Esteem
Through Interventions

Mean-level and rank-order changes across the entire
life span have been observed not only for personality
traits but also for self-esteem (e.g., Orth et al., 2018;
Trzesniewski et al., 2003). Yet in contrast to most stud-
ies on the development of the Big Five personality
traits, many studies on self-esteem development have
used experimental or quasi-experimental designs (for
meta-analyses, see, e.g., Haney & Durlak, 1998; Liu
et al., 2015; O’Mara et al., 2006). Furthermore, a large
part of experimental and quasi-experimental research
on self-esteem has focused on interventions during
childhood and adolescence. For example, a meta-
analysis found that, among 25 experimental studies,
physical-activity interventions had a positive effect on
children’s and adolescents’ self-esteem (Liu et al., 2015;

see also Ekeland et al., 2005). Building on this research
tradition, the current review will also investigate the
existing literature on effects of arts-education interven-
tions on self-esteem development in youth.

How and Why Arts Education Might
Change Personality

Several models of personality development propose that
long-term change in personality traits occurs because of
repeated short-term state processes (e.g., Geukes et al.,
2018; Wrzus & Roberts, 2017). On the basis of this theo-
retical bedrock, we propose four ways how arts educa-
tion might induce long-term personality trait changes.

First, three forms of arts education, drama, music, and
dance, are usually social in nature (e.g., playing in a
school band), and they evoke and demand friendly,
collaborative, and outgoing behavioral tendencies. By
repeatedly demanding and affording warm and expres-
sive behavior, drama, music, and dance education might
increase extraversion and agreeableness (i.e., the two
personality domains that are most relevant for interper-
sonal behavior; see, e.g., DeYoung et al., 2013). For
example, extraverted and agreeable behavior might be
adaptive for making friends in extracurricular theater
training or for getting help with challenging theater,
music, or dance tasks. Drama, music, and dance activi-
ties might furthermore require the ability and willing-
ness to lead and be led, as argued by Aspin (2000).
Finally, drama, music, and dance activities demand the
ability to place oneself in someone else’s shoes, and
thus arts education might foster respect and understand-
ing of others (e.g., Winner et al., 2013). As a result of
all of these situational demands and opportunities for
state expressions of extraversion and agreeableness,
drama, music, and dance education might increase trait
levels of extraversion and agreeableness in the long run.

Second, all kinds of arts education (drama, music,
dance, and visual arts and crafts) might foster consci-
entiousness because arts trainings with their behavioral
rules (e.g., memorizing and repeatedly practicing scripts
and dance moves) might require a high level of disci-
pline and self-control. Coinciding with this notion,
research on the effects of homework and vocational
training has suggested that demands for discipline and
self-control can lead to increases in conscientiousness
(Golle et al., 2018; Gollner et al., 2017).

Third, all kinds of arts education might lead to higher
levels of openness to experience because an engage-
ment with arts might reinforce several central aspects
of the openness domain. It might stimulate interest and
fascination for the arts (i.e., visual arts, music, dance,
etc.), induce an appreciation of novel ideas and
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Form of Arts Repeated Situational " Personality
. L Demands/Opportunities .
Education Characteristics Domain
— Friendly, Collaborative, and Outgoing
?/lrﬁrS?: »  Social Contact p| Benavior > Extraversion
D i " |- Willingness to Lead and Be Led i Agreeablenes
ance — Perspective Taking
. |- Discipline q ianti
Behavioral Rules _ Self-control »|  Conscientiousness
Drama
Music — Interest in the Arts
Dance > EXpOS::te tothe —»{— Novel Ideas and Perspectives > Openness
Visual Arts and S — Philosophical Thoughts and Discussions
Crafts
— Expression of Emotions
Playful, — Feelings of Success, Relevance, and Self- _
Nonthreatening Confidence Self-Esteem
— Belonging and Community

Fig. 1. Four potential paths from arts education to personality trait change.

perspectives on the world, and stimulate philosophical
thoughts and discussions. Openness is strongly associ-
ated with artistic activities, interests, and preferences
(e.g., McCrae & Sutin, 2009; Schwaba et al., 2018).
Although these associations might largely be due to
selection effects, repeated engagement in arts activities
might have also socialization effects on openness.

Fourth, all forms of arts education might foster self-
esteem because arts activities can provide children
with appealing and nonthreatening opportunities to
express themselves; to feel successful, relevant, and
self-confident; and to build a sense of belonging and
community (e.g., Rickard et al., 2013; Winner et al.,
2013). A summary of the four paths from arts education
to personality trait change is depicted in Figure 1.}

A Review of Empirical Studies on Arts
Education and Personality Change

Taken as a whole, the literature suggests that personal-
ity traits and self-esteem are, in principle, malleable
through clinical and nonclinical interventions. More-
over, several potential mechanisms might drive an effect
of arts education on personality development. However,
does empirical evidence exist for the proposed effects

of arts education on personality? Winner et al. (2013)
reviewed the effects of arts education on social skills.
Yet they considered only a specific subset of personality
measures as target outcomes, mostly from the domains
of agreeableness, extraversion, and self-esteem. The
current review updates and extends the review by
Winner et al. Our review includes measures from all
Big Five personality domains and self-esteem, and it
covers not only articles published prior to 2013 but also
articles published between 2013 and 2018 that were not
covered in Winner et al. (2013). Furthermore, our
review focuses exclusively on quasi-experimental and
experimental studies. Finally, we used systematic and
explicit methods in all stages of our review (i.e., scop-
ing, searching, screening, eligibility, and reporting) so
as to minimize subjectivity and bias and maximize
transparency and replicability.

Our review adopts an approach similar to the one by
Roberts et al. (2017). Roberts et al. reviewed the literature
on the effects of therapeutic interventions, most of which
were clinical studies, to address the lack of intervention
studies on personality trait change in adulthood. The
majority of the studies that they included did not explic-
itly focus on changing personality traits; rather, they inci-
dentally measured personality traits or outcome variables
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that were essentially personality traits. Likewise, in the
educational literature on arts interventions, there are a
number of studies that often did not explicitly focus on
changing personality traits but included outcome mea-
sures that were essentially measures of personality traits.
That is, the measures used in these studies (a) con-
formed to the conventional definition of personality
traits as relatively enduring patterns of thoughts, feel-
ings, and behaviors; (b) referred to enduring traits,
rather than only temporary states; (¢) assessed to some
degree one or more of the Big Five domains; and
(d) comprised items that represented general patterns—
as opposed to patterns specific to arts education—of
thoughts, feelings, and behaviors (for details on the
measures, see Tables S1 to S7). Furthermore, many stud-
ies in the educational literature have investigated the
impact of arts education on measures of self-esteem or
closely related measures (e.g., general self-concept).

Two content questions guided the current review.
First, does arts education have effects on the person-
ality development of children and adolescents? Sec-
ond, is there empirical evidence for the proposed
pathways from arts education to personality change
(Fig. 1)? These two questions are of theoretical sig-
nificance for personality and developmental psychol-
ogy because the answers will help to identify the
factors that drive personality change in youth, which
will enhance our understanding of why and how
interventions (or environmental factors in general)
lead to personality development. In turn, this know-
how will have far-reaching implications for educators
and policymakers who are interested in using the arts
to foster personality development.

Finally, a word on normative personality develop-
ments during childhood and adolescents is in order.
First, the maturity principle proposes conscientious-
ness, emotional stability, and agreeableness increase
with age (e.g., Brandes et al., 2020; Caspi et al., 2005).
Second, the disruption hypothesis states that biologi-
cal, social, and psychological changes lead to a
setback in desirable personality traits (i.e., conscien-
tiousness and agreeableness) during adolescence (e.g.,
Brandes et al., 2020; Soto & Tackett, 2015). Third, a
recent meta-analysis indicates that mean levels of self-
esteem increase from ages 4 to 11 and remain stable
from ages 11 to 15 (Orth et al., 2018). Taken together,
several normative trends seem to take place during
childhood and adolescence. There is no consensus on
the exact nature and timing of these trends. Thus, the
current review focuses on arts-education studies with
control group designs to disentangle normative
changes in personality from changes induced by arts
education.

Method

The current review was exploratory in nature. At the
outset of our review, we were not sure about the extent
of the literature on arts education and personality
change. Hence, our aim was not to test specific
hypotheses, as is typically the case in a meta-analysis
or systematic review. Our aim, rather, was to explore
how much literature there is on the topic and what
the features, main findings, and limitations of this
literature are. Hence, we did not preregister a protocol
or hypotheses.

Literature search

Electronic database search. We used three word
groups in the electronic database search. Word Group 1
included “personality” and synonymous or related terms
that are commonly used in arts-education studies: Per-
sonality, Temperament, Socioemot*, Socio-emot*, Non-
cogn*, Noncogn* “Social skills,” “Personal skills,” “Life
skills,” “Emotionalskills,” “Soft skills.” Word Group 2
included concrete art forms and activities: Art, Arts,
Music*, Danc*, Sing*, Theat*, Drama* Opera, Fiction,
Reading, Craft*, Sculpt*, Poet* Extracurricular®, After-
school, After-school. Word Group 3 included several
umbrella terms that can be used as synonyms for arts
education: “Cultural education,” “Cultural participation,”
“Cultural literacy,” “Cultural capital,” “Cultural exposure,”
“Cultural experience,” “Cultural consumption,” “Cultural
exchange,” “Cultural activit*,” “Cultural visit,” “High cul-
ture,” “Highbrow.” In the full electronic database search,
Word Group 1 was combined with either Word Group 2
(Search A) or Word Group 3 (Search B). We searched for
the keywords in the Web of Science. The search mask
allowed us to automatically remove duplicates from
Search A in Search B. The search was first conducted in
July 2018 and updated through September 2018. All stud-
ies that were electronically available until September 30,
2018, were included.

Other sources. In addition, we manually screened the
references from the eligible articles identified in the elec-
tronic search, the references from some ineligible articles,
and the references from the review by Winner et al.
(2013) for relevant studies. Finally, eligible articles from
exploratory searches were included.

Study selection

All records identified from the electronic database
search were screened on the basis of their titles and
abstracts. Studies that were judged as potentially
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Inclusion Criteria

e Arts Education Involving Active
Engagement in the Arts (i.e.,
Production/Performance of the
Arts)

o Existence of Control Group (i.e.,
Not All of the Participants
Received the Treatment) and the
Control Group Was Taken Into
Account in the Analysis

e Pre- and Posttest Measurement
of Outcome in Nonexperimental
Studies (Pretest Measure Needs
to Be Taken Into Account in the
Analysis: e.g., Pretest Is Control
Variable or Change Score Is
Outcome Variable)

o Studies Reporting Outcome
Variables in the Domains of
Personality Traits or Self-Esteem

e Article Is Written in English or
German

Exclusion Criteria

e Arts Education Consists of
Passive Arts Consumption (e.g.,
Listening to Music or Theater
Visits)

o Studies With Clinical Populations
(e.g., Mental Health Issues),
Populations With Disabilities
(e.g., Learning Disability), or
Populations That Were Exposed
to Maltreatment or Violence

e Short Interventions Lasting <1
Day

o No Explicit Arts Activities
Distinguishable

e (Qutcome Variables That Were
Not Interpretable or Could Not
Be Categorized Into at Least
One of the Six Personality
Domains (e.g., Due to Lack of
Information Provided by the
Authors, or Due to Item Content
That Did Not Measure
Tendencies From Any of the Six
Personality Dimensions)

e (Qutcome Variables That Were
Cognitive Abilities (Including
Creativity), Well-Being,
Vocational Interests, or Attitudes
(e.g., Political Attitudes)

¢ No Quantitative Outcomes
Reported

o No Empirical Data Collection
Reported

e Small Sample Design With
Extremely Small Group Sizes (N < 10)

Fig. 2. Inclusion and exclusion criteria.

relevant after we reviewed the abstract were fully
accessed. The question of whether to include a fully
accessed article was independently addressed by two
people (i.e., authors M. P. Grosz and J. Lemp). Conflicts
were solved by refining the eligibility criteria and
through discussions with author C. M. Lechner.

As specified in the inclusion and exclusion criteria
displayed in Figure 2, we included only studies that
comprised arts-education interventions that required an
active engagement in the arts (i.e., the production and
performance of the arts). Passive consumption of the
arts (e.g., listening to music) is ubiquitous, ill-defined,
and would thus be difficult to investigate. Because our

interest was in causal evidence, we included only stud-
ies that used experimental designs (randomized con-
trolled trials) and quasi-experimental designs (i.e.,
pretest—posttest designs without the randomized assign-
ment of individuals to experimental and control groups).
For reasons outlined above, we included only studies
with control group designs. Furthermore, among quasi-
experimental studies, we included only those with pre-
test measures of the outcome variable because, when
studies do not adjust for the pretest, it is difficult to
disentangle socialization from selection.

We considered both studies on broad personality
domains and studies on more specific cognitive,
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affective, and behavioral tendencies (i.e., personality
facets or nuances from each of the six broader domains).
This inclusive strategy is in line with recent research
emphasizing that facets and nuances are valid and sta-
ble aspects of personality (e.g., Mottus et al., 2017).
Moreover, intervention studies typically target narrow
and specific outcomes rather than broad traits. We did
not include cognitive abilities (including creativity) and
vocational interests because personality traits have
often been distinguished from abilities and motivations
(e.g., McAdams & Pals, 20006; Penke et al., 2007; Roberts
& Wood, 2006). We did not include subjective well-
being and behavioral intentions because these indi-
vidual differences are less stable than personality traits.
Finally, we did not include attitudes because attitudes
are to a larger extent acquired through experience and
are more object-oriented than personality traits. There
were no restrictions on the year of publication, age, or
the country of origin of the targeted population.

Effect-size calculations

The majority of the studies did not report any effect
sizes. To increase the comparability of the effects across
studies, we therefore computed effect-size estimates
from the reported summary and test statistics. In accor-
dance with Roberts et al. (2017) and Lakens (2013), we
manually computed two effect sizes: Cohen’s d, and
Cohen’s d,. For studies that used a pretest—posttest
design, we calculated Cohen’s d, directly from the ¢
statistic for the pretest—posttest difference divided by
the square root of the number of participants (see also
Rosenthal, 1991):

a, =—.
== (D

Whenever the ¢ statistics was not reported, we cal-
culated the ¢ value by dividing the pretest—posttest dif-
ference by the standard deviation of the pretest, as was
done by Roberts et al. (2017).% For experimental studies,
we additionally calculated Cohen’s d; whenever pos-
sible. We did so by dividing the mean postintervention
difference between the treatment group (EG) and con-
trol group (CG) by their pooled standard deviation:

X ~ Xcg

d, = . 2
(0 —1)SD; + (1, —1) D’ @
n +n, —2

Alternatively, we calculated Cohen’s d, from the ¢
statistic for the postintervention difference:

d,=tx =+ (€))

Cohen’s d, refers to the standardized mean difference
effect size for the difference between a personality vari-
able at Time 1 and the same personality variable at
Time 2 within the same group (i.e., either within the
treatment group or within the control group). Cohen’s
d, refers to the standardized mean difference on the
personality variable between treatment and control
groups within the same measurement occasion (i.e., at
Time 2). We calculated d only for experimental studies
but not nonexperimental studies because in the latter,
the difference between treatment and control group
might be confounded by selection bias (i.e., selection
into treatment).

We reversed the sign of the effect sizes for change
in undesirable outcomes (e.g., internalizing problems)
to ensure that the effect sizes were always positive
when participants increased in extraversion, agreeable-
ness, openness, emotional stability, conscientiousness,
and self-esteem.

Results and Discussion

Supporting tables and figures, details about the litera-
ture search, basic information about each study, effect
size calculations, the data, and the R code for data
analysis can be found at OSF: https://osf.io/yxqc7/.

Overview of the included studies

The electronic database search resulted in 7,732 initial hits
without duplicates. Screening the titles and abstracts of
the hits reduced the number of articles to 134. Scrutinizing
the full texts of the 134 articles resulted in 12 articles that
met all of our eligibility criteria. Screening the reference
lists of these 12 identified articles for relevant studies
resulted in nine additional eligible articles. Screening the
reference lists of some ineligible articles and of the past
review by Winner et al. (2013) resulted in 11 additional
articles. Finally, one article was identified in an explor-
atory search (for a flow diagram, see Fig. S1 at https://
osf.i0/69yz8/). In total, we thus included 33 articles that
reported the results of 36 experimental and quasi-
experimental studies containing 43 samples receiving arts
education (for a list of articles that were excluded, see
Table S8 at https://osf.io/z5xsm/). The number of samples
is higher than the number of studies because several stud-
ies contained more than one treatment group. We assigned
to each treatment group a unique sample ID.

In the following, we present aggregated information
about the characteristics of the 33 articles and 36
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studies (e.g., median age across studies). Disaggregated
information about each study can be found in Tables
1 to 5. The average publication year was 2009 (range =
1984-2018). Most studies were conducted in North
America (60%), followed by Europe (17%) and Australia
(14%). Far fewer studies came from South America,
Asia, or Africa (3% each). Most of the studies were
conducted in school-age children. Accordingly, partici-
pants had a comparatively young median age of 9.50
years (SD = 4.06; range = 0.5-23 years). Twenty-nine
studies used a quasi-experimental design (i.e., without
random assignment to condition), and seven studies
employed an experimental design (i.e., with random
assignment to condition).

The duration of the arts-education programs varied
considerably across the selected studies. The shortest
program lasted for 4 weeks, whereas the longest
extended across a 3-year period. The median duration
was 29 weeks. The 36 studies varied with regard to the
art form on which the program focused. We categorized
the arts activities into five art forms: drama, music,
dance, visual arts and crafts, and mixed arts (i.e., a
combination of the other art forms). In drama studies,
participants engaged in pretend play, dramatic play,
improvisational theater, or acting in a film. They played
fictitious roles and situations that were improvised,
written by students themselves, or provided by a
teacher or trainer. In music studies, participants actively
played a musical instrument in music lessons or in a
band or orchestra. In dance studies, participants
attended educational or creative dance programs. In
the education-dance programs, participants engaged in
guided movement and dance activities. Less guidance
was provided in the creative-dance programs. In visual
arts-and-crafts studies, participants usually created
works of art such as paintings or sculptures. Our mixed-
arts category comprised arts education that included
more than one of the previous four art activities (drama,
music, dance, and visual arts and crafts) or other art
forms (e.g., media arts). Most of the arts education was
in music (18 studies) or drama (14 studies). Only a few
studies used dance (three studies), visual arts and crafts
(four studies), or mixed-arts programs (four studies).

The studies varied widely with regard to the outcome
measures they investigated, thus rendering them difficult
to compare. Therefore, we categorized the different per-
sonality variables along the Big Five framework and the
domain of self-esteem. To properly categorize the mea-
sures, authors M. P. Grosz and C. M. Lechner indepen-
dently rated the extent to which each measure assessed
the six dimensions on the basis of the item content of
the measures and the description of the measures pro-
vided by the arts-education study. The rating scale
ranged from 1 (does not apply at al) to 6 (applies

completely). The interrater reliabilities (i.e., two-way,
consistency, average-measures intraclass correlation
coefficients) were .79 for extraversion, .76 for emotional
stability, .92 for agreeableness, .80 for openness, .87 for
conscientiousness, and .90 for self-esteem. We catego-
rized the measures on the basis of these ratings and
additionally gathered information (e.g., how the mea-
sures correlated with established Big Five measures in
past empirical studies) into the six personality domains.
Measures assessing affective, cognitive, and behavioral
tendencies from more than one personality domain were
classified into a blended category (for a similar approach,
see Roberts et al., 2017). Most blended measures tended
to be associated with extraversion (nine of the eleven
blended measures) and agreeableness (eight blended
measures). The average ratings, a description and the
item content of the measures, and the associations with
established Big Five measures can be found in Tables S1
to S7 at https://osf.io/yxqc7/ (for measures that we
excluded because they did not assess any of the six
personality dimensions, see Table S9 at https://osf.io/
8sgmq/). Most outcome measures were in the domain
of agreeableness (32 outcomes), followed by emotional
stability, self-esteem, and the blended category (20 out-
comes each), extraversion (15 outcomes), and conscien-
tiousness (11 outcomes). Only one outcome measure fell
into the domain of openness. About half of the outcome
measures were assessed via self-report (51%), several
were rated by teachers (26%), parents (10%), or observ-
ers (7%); and some were objectively measured (i.e.,
assessed via test or task performance; 6%).°

Effects of arts education on
personality

The 36 found studies reported 119 effects. For 64 of the
119 effects (stemming from 21 of the 36 studies), the arti-
cles provided enough information to compute the pretest—
posttest effect size d, for the treated group. On the basis
of these 64 effect sizes, we estimated the average effect
of arts education on personality.* Although many of the
effects were not included in this estimation, we found
it reassuring that the ratio of positive, negative, and
nonsignificant findings was somewhat similar for the 64
effects with available d, values (48 nonsignificant effects,
13 positive effects, two negative effects, and one partly
positive partly negative effect) and the 55 effects without
available d_ values (35 nonsignificant effects, 17 positive
effects, one negative effect, and two partly positive/
partly nonsignificant effects; Tables 1 to 5).

For the estimation of the average effect of arts edu-
cation on personality, we weighted each effect size by
the sample size and the inverse of the number of effect
sizes stemming from the sample to account for the
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Table 3. Dance-Education Studies

Outcome M Effect
Study Intervention  Duration(weeks) (measure) Assessment  Design  Age  N? (test) Effect size
Emotional Stability
Lobo et al. Creative 8 Internalizing Parent- EXP 4 38 +> d,=0.87
(2006) dance behavior rated d,=0.59
program problems (SCBE)
Teacher- EXP 4 38 +b d,=0.88
rated dy=-0.15
Agreeableness
Lobo et al. Creative 8 Externalizing Parent- EXP 4 38 +h d,=0.64
(2006) dance behavior rated d; =041
program problems (SCBE)
Teacher- EXP 4 38 +b d,=0.40
rated d,=-0.12
Pereira et al. Educational 12 Peer Relations Teacher- Q-EXP 105 83 + d, =0.44
(2017) dance (SSBS-2) rated
Interpersonal Self-report  Q-EXP  10.5 90 n.s. d,=0.12
Negotiation
(REL-Q)
Conscientiousness
Pereira et al. Educational 12 Self-management Teacher- Q-EXP 105 90 + d,=0.39
(2017) dance (SSBS-2) rated
Academic Teacher- Q-EXP 105 90 n.s d,=0.42
behavior rated
(SSBS-2)
Self-esteem
Seham (1998) Dance 30 Global self- Teacher- Q-EXP 105 69 n.s d, =0.06
classes worth (SPPC) rated d,=0.10
Blended
Pereira et al. Educational 12 Managing and Self-report  Q-EXP 105 83 n.s. d,=-0.09
(2017) dance regulating d;=0.49

Emotion scale

(ESCQ)

Note: Cohen’s d, was calculated directly from the ¢ statistic divided by the square root of the number of participants. Whenever the ¢ statistic
was not reported, we calculated the 7 value by dividing the pretest—posttest difference by the standard deviation of the pretest. For experimental
studies, we additionally calculated Cohen’s d; whenever possible (for details, see the Method section). + = positive effect; ESCQ = Emotional
Skills and Competence Questionnaire; EXP = experimental design (randomized controlled trial); Q-EXP = quasi-experimental design; REL-Q =
Relationship Questionnaire; SCBE = Social Competence Behavior Evaluation: Preschool Edition; SSBS-2 = School Social Behavior Scales; SPPC =

Self-Perception Profile for Children.

AN refers to the sample sizes of the experimental and control groups combined. "In Lobo & Winsler (2006), each outcome was rated by parents
and teachers, and they reported the means and standard deviation for teacher and parent ratings for each condition and measurement time
separately. Yet for the statistical test, it seems that they aggregated the teacher and parent ratings. Thus, we report for each outcome two effect

sizes but only one significance test.

dependence among the effect sizes from the same sam-
ple. We did not use a random-effects meta-analysis
because the test-retest correlation has not been reported
for any of the effects d_, which would have been neces-
sary to estimate the sampling variance. The estimation
of the weighted average suggested that arts education
induced, on average, moderate personality changes,
unweighted average d, = 0.24; weighted average d, =
0.22 (1,010 participants). That is, arts education appears

to have changed personality, on average, by about one
fifth to one fourth of a standard deviation. These aver-
age effects are in accordance with previous research
and theories indicating that personality traits can be
shaped by environmental influences and interventions
(e.g., Alan et al., 2019; Golle et al., 2018; Roberts et al.,
2017; Wrzus & Roberts, 2017). The weighted average
pretest—posttest effect size we found (d, = 0.22) was
smaller than that found in the recent review on the
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Table 4. Visual-Arts-and-Crafts Education Studies

Duration Outcome M Effect
Study Intervention (weeks) (measure) Assessment Design Age N? (test)  Effect size
Extraversion
Goldstein et al. Visual arts 43 Emotional Self-report Q-EXP 8.5 68 n.s. d,=0.29
(2012), Study 1; (vs. acting) expressivity — dy=-0.15
Goldstein et al. positive (BEQ)
(2013), Study 2
Emotional stability
Goldstein et al. Visual arts 43 Emotional Self-report Q-EXP 8.5 68 n.s. d,=0.12
(2012), Study 1; (vs. acting) expressivity — d;=0.06
Goldstein et al. negative (BEQ)
(2013), Study 2
Metsipelto et al. Arts and 156 Teacher-rated Teacher- Q-EXP 9.5 166 + —b
(2012) crafts Internalizing rated
activities problems (TR-
MPND
Agreeableness
Goldstein et al. Visual arts 43 Theory of mind Objective Q-EXP 8.5 68 n.s d,=0.47
(2012), Study 1, (vs. acting) (Faux Pas Test) d,=0.01
Goldstein et al.
(2013), Study 2
Index of Self-report Q-EXP 85 08 — d.=0.02
Empathy for d,=-0.73
Children (IECA)
Metsipelto et al. Arts and 156 Adaptive Teacher- Q-EXP 9.5 166 + —b
(2012) crafts behavior (TR- rated
activities MPND)
Externalizing Teacher- Q-EXP 9.5 166 n.s —b
problems (TR- rated
MPND)
Conscientiousness
Metsipelto et al. Arts and 156 Working skills Teacher- Q-EXP 9.5 166 + —b
(2012) crafts (i.e., persistence, rated
activities concentration,
and carefulness)
Self-esteem
Catterall et al. Visual arts 20-30 General self- Self-report Q-EXP 9 179 n.s —b
(2007) instruction concept (self-
developed)
Rickard et al. Additional 22 Self-esteem Self-report Q-EXP 12,7 111 ns. d, = 0.00
(2012), Study 1 art classes (CFSEI-3)

Note: Cohen’s d, was calculated directly from the ¢ statistic divided by the square root of the number of participants. Whenever the ¢ statistic
was not reported, we calculated the ¢ value by dividing the pretest-posttest difference by the standard deviation of the pretest. + = positive
effect; CFSEI-3 = Culture Free Self-Esteem Inventories Third Edition; EXP = experimental design (randomized controlled trial); Q-EXP = quasi-
experimental design; TR-MPNI = Multidimensional Peer Nomination Inventory, Teacher Rating Form
N refers to the sample sizes of the experimental and control groups combined. PEffect size d, was not available and it could not be calculated
from the results reported in the study.

effects of clinical interventions on personality develop-
ment in adulthood (d, = 0.37; Roberts et al., 2017). Yet
clinical therapies are arguably more intensive than arts
education; the latter are usually administered to groups

of people rather than individuals.

An alternative explanation for the observed weighted
average of d, = .22 might be that desirable personality
change resulted not from participation in arts education
but from normative changes in personality (for norma-

tive changes, see e.g., Brandes et al., 2020; Orth et al.,
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Table 5. Mixed-Arts-Education Studies

Duration Outcome M Effect
Study Intervention (in weeks) (measure) Assessment  Design  Age N2 (test)  Effect size
Extraversion
Calero et al. Skills development 26 Leadership Self-report ~ Q-EXP 23 322 n.s b
(2017) program (incl. arts (CPS) d,=-0.04
and theater)
Emotional stability
Wright et al. Theater, visual, 39 Emotional Self-report  Q-EXP 12 366 + b
(2006a, 2006b) and media arts problems
Agreeableness
Ruokonen et al. Music, dance, and 26 Prosocial Teacher- Q-EXP 8.5 32 + —b
(2015) drama behavior rated dy=1.22
(Weir and
Duveen scale)
Wright et al. Theater, visual, 39 Prosocial Self-report  Q-EXP 12 366 n.s b
(2006a, 2006b) and media arts behavior
Conduct Self-report  Q-EXP 12 366  ns. —b
problems
Conscientiousness
Calero et al. Skills development 26 Order Self-report  Q-EXP 23 322 n.s —b
(2017) program (incl. arts and self- d,=0.14
and theater) organization
(CPS)
Consistency of  Self-report ~ Q-EXP 23 322 — —b
interest (Grit) d,=-0.16
Perseverance Self-report ~ Q-EXP 23 322 n.s. —b
of effort (Grit) d;=0.06
Ambition Self-report  Q-EXP 23 322  ns —b
(Grit) d,=0.00
Self-esteem
Calero et al. Intensive skills 26 Self-esteem Self-report  Q-EXP 23 322 n.s. —b
(2017) development (CPS) d,=-0.15
program (including
arts and theater)
Ruokonen Visual art, drama, 43 Self-efficacy Self-report  Q-EXP 16 40 n.s.c —b
(2018) music, and dance (NGSE)
Wright et al. Theater, visual, 39 Self-esteem Self-report  Q-EXP 12 366 ns. b
(2006a, 2006b) and media arts
Blended
Ruokonen Visual art, drama, 43 Social Skills Self-report  Q-EXP 16 40 + —b
(2018) music, and dance (SSRS-C) d;=0.07

Note: We were not able to calculate Cohen’s d, for any of the studies. For experimental studies, we calculated Cohen’s d, whenever possible (for
details, see the Method section). + = positive effect; CPS = Social and Personal Competencies; EXP = experimental design (randomized controlled
trial); NGSE = New General Self-Efficacy Scale; Q-EXP = quasi-experimental design.
N refers to the sample sizes of the experimental and control groups combined. PEffect size d, was not available and it could not be calculated

from the results reported in the study. ‘Ruokonen (2018) did not compute a sum score. Instead, the analysis was conducted for each self-efficacy
item separately. They reported a significant effect for only one of the eight items.

2018). To investigate this possibility, we compared the
weighted average d, of the treated groups with the
weighted average d, of the control groups. In this

analysis, we included only the 18 samples for which d,
was available for treatment and control group and
which had true control groups (i.e., where children in
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the control group did not receive another type of arts
education). The weighted average d, was 0.27 for the
treatment groups (771 participants) and 0.10 for the
control groups (615 participants; Fig. 3). This result
suggests that the observed personality change in the
arts-education groups was not solely the consequence
of normative changes.

Another alternative explanation might be that chil-
dren who were already on a desirable personality-
development trajectory were more likely to choose or
be selected by teachers or parents for an arts-education
program than children on an undesirable trajectory.
To probe this possibility, we coded who allocated the
participants into the arts education and control groups.
For 32 of the 64 effect sizes d,, participants were ran-
domly assigned (i.e., true experiments). The other 32
effects were coded as quasi-experimental effects. For
14 of the 32 quasi-experimental effects, it was not clear
who assigned participants to the experimental and con-
trol groups. For 12 quasi-experimental effects, the
researchers assigned participants nonrandomly (e.g.,
students from one school were assigned to the experi-
mental group, whereas students from another school
were the control group; Legette, 1994). For three effects,
the intention was random assignment but the students
were given “some input” (Rickard et al., 2012, Study 1).
For one effect, most but not all children were randomly
assigned. For one effect, the participants decided them-
selves in which group to participate. Finally, for one
effect, the school decided.

The weighted average effect size d, was 0.17 for
experimental studies (256 participants) and 0.23 for
quasi-experimental studies (754 participants; Fig. 3).
Furthermore, the difference between the treatment and
control groups was smaller among experiments with
true control groups (treatment: d, = 0.17; 256 partici-
pants; control: d, = 0.14; 239 participants) than among
quasi-experiments with true control groups (treatment:
d, = 0.32; 515 participants; control: d, = 0.08; 376 par-
ticipants). These differences might suggest that selec-
tion effects partly accounted for the observed desirable
personality change in quasi-experimental studies. Alter-
natively, the arts education might have led to more
desirable personality changes in the quasi-experimental
studies than in the experimental studies precisely
because the children who received arts education in
the quasi-experimental studies might have been more
inclined to and thus engaged in the arts education than
the children who received arts education in the experi-
mental studies. Future researchers might want to test
whether interest in the arts (measured before random
assignment to treatment and control group) moderates
treatment effects of arts-education interventions.

To investigate whether publication bias is an issue
in the literature, we next correlated the sample size

with the effect size d, for the treated groups and found
a correlation of —.18 (for a funnel plot, see Fig. S2
https://osf.io/u4mtz/). This indicates that effect sizes
for studies with small samples tended to be slightly
larger than those for studies with large samples. Publica-
tion bias might be one reason for this negative correla-
tion (e.g., Thornton & Lee, 2000). That said, the negative
correlation might be caused by factors other than pub-
lication bias. For example, the arts education might
have been more intensive in studies with smaller sam-
ples than in studies with larger samples.

We next partitioned the effects into three age groups
to get an idea about whether the effects of arts educa-
tion on personality are heterogeneous across age. The
weighted average d, was 0.34 in the preschool age
group (ages 3.5-5.5; 158 participants undergoing arts
education), 0.29 in the elementary school age group
(ages 6-10; 416 participants), and 0.11 in the middle
school age group (ages 10.5-15; 436 participants).
These findings suggest that arts education might be
more influential on personality development in early
and middle childhood than in preadolescence and early
adolescence. Relatedly, adolescents are often less com-
mitted to and involved in extracurricular activities than
are children, especially if adolescents have the impres-
sion that they are not good at these activities (i.e., need
for competence) or if their friends are not involved (i.e.,
need to belong; e.g., Fredricks et al., 2002).

We also calculated the weighted average sample size
for each form of arts education separately to get an
idea about which art forms are particularly effective.
The weighted average d, was 0.27 for drama education
(440 participants), 0.17 for music education (399 par-
ticipants), 0.26 for dance education (107 participants),
and 0.13 for visual arts and crafts education (64 partici-
pants; Fig. 3)—we could not compute d, for any of the
mixed-arts studies. In short, drama and dance were on
average most effective, music was less effective, and
education in visual arts and crafts was least effective.
A reason for the effects of drama, music, and dance
programs might have been that they provided oppor-
tunities for social interactions (Fig. 1). Future research-
ers might want to test the underlying mechanism that
explains why certain forms of arts education are effec-
tive. For example, the level of social interactions might
be systematically varied to investigate their role.

To get an idea about which personality domains were
particularly amenable to arts education, we partitioned
the effects into the seven personality categories. The
weighted average d, was 0.37 for extraversion outcomes
(268 participants), 0.16 for emotional stability (245 par-
ticipants), 0.04 for agreeableness (353 participants),
0.49 for conscientiousness (75 participants), —0.04 for
self-esteem (455 participants), and 0.21 for blended
(358 participants; Fig. 3). For openness, only one effect
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size (55 participants) was available (d, = 0.63). These
effects are consistent with the proposed paths from
drama, music, dance, and visual-arts education to extra-
version, conscientiousness, and openness outlined in
the introduction (Fig. 1). For example, the repeated
social interactions during arts education might have
fostered extraversion. Furthermore, the average effect
of arts education on conscientiousness is in line with
the notion that arts trainings with their behavioral rules
demand discipline and self-control and might thus fos-
ter conscientiousness. Likewise, research on the effects
of homework and vocational training on personality
development has suggested that demands for discipline
and self-control can lead to increases in conscientious-
ness (Golle et al., 2018; Gollner et al., 2017). Future
research might want to confirm these effects and exper-
imentally manipulate the level of social interactions and
required discipline and self-control to test whether
these features underlie the effects of arts education on
extraversion and conscientiousness. It is noteworthy
that arts education does not seem to bolster self-esteem.
This is in contrast to, for example, physical-activity
interventions in children and adolescents (for a meta-
analysis, see Liu et al., 2015). Perhaps the artistic
domain matters less for the self-esteem of children and
adolescents than do other domains (e.g., sports, physi-
cal appearance, and grades).

Limitations of the reviewed studies
and recommendations for future
directions

During our review, we noticed several limitations of the
existing body of evidence on personality change
through arts education. In particular, the conspicuous
absence of studies assessing outcomes in the domain
of openness is unfortunate, given that openness is the
personality domain that is most strongly related to artis-
tic activities, interests, and preferences (e.g., McCrae &
Sutin, 2009; Schwaba et al., 2018). Thus, openness to
experience might be most strongly affected by arts edu-
cation (Fig. 1). We think there are two reasons for the
lack of studies on openness. Many reviewed studies
focused on social, emotional, and working skills. Open-
ness is probably less frequently considered to be a
social, emotional, or working skill than are other Big
Five traits (e.g., Schwaba et al., 2019). Second, open-
ness is the most controversial personality domain of
the Big Five in childhood personality models (Herzhoff
et al., 2017; Herzhoff & Tackett, 2012). For example,
openness has no equivalent in the four major dimensions
of child-temperament models: sociability, negative emo-
tionality, persistence, and activity level (e.g., De Pauw

et al., 2009). That said, newer research has demonstrated
that openness can be reliably and distinctly measured
at least from middle childhood onward (e.g., Herzhoff
& Tackett, 2012). Hence, we encourage future arts-
education intervention researchers to include outcomes
in the domain of openness.

Another limitation of the reviewed literature is that
almost none of the studies did a follow-up assessment
of the outcome variables to test how enduring the effects
of the arts education were. Because personality-trait mea-
sures are contaminated with state-related content, only
follow-up measurements can reveal whether an interven-
tion actually led to enduring personality-trait change or
led only to transient shifts in states (e.g., Roberts et al.,
2017). For instance, one of the few arts-education inter-
vention studies with more than two measurement points
found a desirable effect of music lessons on self-esteem
in the first year. Yet in the second year, this effect was
not significant in the younger cohort and was even
reversed in the older cohort (Rickard et al., 2013). Thus,
the effect observed in the first year might have been due
to changes in episodic state self-esteem rather than to
changes in trait self-esteem. Future researchers need to
test not only the existence but also the durability of the
effects of arts education on personality.

Furthermore, the literature on the effectiveness of
arts education is characterized by a large degree of
heterogeneity, not only in the types of interventions
and the age of participants but also in outcome mea-
sures. To facilitate the comparability and interpretation
of the diverse outcome measures prevalent in the lit-
erature, we used the Big Five taxonomy and self-esteem
to categorize the outcomes measures into six personal-
ity domains. A reason for diverse outcome measures
and the lack of direct assessments of the Big Five is
certainly that the direct measurement of the Big Five
in youth has gained traction only in recent years (e.g.,
Soto, 2016; Soto & Tackett, 2015). Future researchers
will need to confirm our findings with personality mea-
sures that more directly and broadly assess the Big Five
in children and adolescents. That said, it might also be
worthwhile to study the effects of arts education on
personality facets and nuances because these specific
aspects might be more amenable than broad traits. The
results of the primary studies depicted in Tables 1 to 5
might serve as initial evidence for such studies.

Moreover, many of the reviewed studies seem to
have had low statistical power. Although most studies
did not conduct or report a power analysis and it is
thus unclear how high powered they were, several stud-
ies did not meet lower-bound recommendations, such
as the requirement to have 20 observations per condi-
tion (e.g., Simmons et al., 2011). Low statistical power
is problematic not only because existing effects will
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rarely be detected (i.e., high rates of false negatives)
but also because flexibility in study design, data col-
lection, and data analysis inflates false-positive rates
more strongly in studies with small samples than in
studies with large samples (e.g., Simmons et al., 2011).

Finally, we found a negative correlation between
sample size and effect size, which might be a conse-
quence of publication bias. We recommend that future
researchers use preregistration and the registered-
report format to reduce the risk of publication bias
(e.g., Chambers, 2013; Thornton & Lee, 2000).

Conclusion

Collectively, the studies reviewed in the current article
suggest that arts education might indeed be a viable
means by which to foster desirable personality change.
For example, arts-education programs appear to foster
extraversion and conscientiousness, which would be in
line with the theoretical pathways that we proposed.
However, the evidence for the effectiveness of arts edu-
cation was very limited among the few studies that used
true experimental designs. Generally, the reviewed stud-
ies were small in number, heterogeneous, and subject
to a number of content-related, methodological, and
statistical limitations. More research is needed, and these
limitations need to be addressed before solid implica-
tions for policymaking, educational practice, and per-
sonality theories can be drawn. Thus, a main contribution
of the current review is to illustrate the lack and limita-
tions of existing evidence on arts education and per-
sonality change and to point out promising future
directions. In so doing, we hope that our review spurs
not only further research but also methodological
improvements and thereby paves the way for under-
standing whether and how arts activities shape the
personality of children and adolescents.
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Notes

1. We did not include neuroticism into the paths and Figure
1 because we did not find pertinent evidence and theories
that would point to potential paths from arts education to
neuroticism.

2. We were not able to take into account the correlation
between the pretest and posttest when calculating the standard
deviation of the difference score because it was not reported in
any of the studies.

3. We have also coded whether the item content of the included
measures referred mainly to an arts-education context, a school
context, or was context free (i.e., referred to behavioral, cog-
nitive, and affective tendencies in general). For 89 out of 119
effect sizes, the majority of the items were context-free. For
17 out of 119 effect sizes, the majority of the items referred
to a school context. We think it is acceptable that some self-
report and teacher-rating items referred to a school context
because it might be difficult for children to answer very con-
text-free (abstract) items about themselves, and teachers might
know children only from the school context. For none of the
119 effect sizes did the majority of the items refer to an arts-
education context. For five out of 119 effect sizes, the item
content was a mixture between context free and school context
(i.e., about half of the items referred to a school context and
the other half of the items were context free). Furthermore, for
eight out of 119 effect sizes, the item content was not reported
and thus could not be coded by us.

4. We did not include postintervention difference effect size d,
in this estimation because d; and d, are only comparable under
specific circumstances (e.g., Lakens, 2013).
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