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Abstract
Prosocial behaviors and executive function are staples of child development. Engagement in music has been associated

with enhanced prosocial behaviors and executive function skills in children and youth. Yet, research concerning the

role of formal music programs in the development of these important behaviors and skills remains elusive. The aim of

this exploratory study was to investigate the role of a 5-week music program on prosocial behaviors (instrumental helping

and sharing) and executive function skills (cognitive flexibility and working memory/inhibition control) of 103 kindergar-

ten children from two public schools in a large urban center in the United States, serving predominantly Latinx children

from underserved communities. Our data suggested that the short music program positively influenced children’s cog-
nitive flexibility, but not working memory, nor prosocial skills (sharing and helping). Findings are discussed in light of ear-

lier studies, methodological issues, and limitations, and in relation to developmental and cultural issues surrounding child

participants. Implications for future research and practice are outlined.
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In recent years, much attention has been given to musical
activities in early childhood and how they might influence
many different aspects of children’s lives. The early years
of birth to age 5 are known to be a time when children’s
motor, cognitive, social, emotional, linguistic, and musical
skills develop quickly. Although the development of specific
skills within each of these areas is relatively well understood,
the associations between them are less so. Such associations
have been studied within the context of the transfer of learn-
ing; when learning in one context influences—positively
or negatively—learning in another context (Perkins &
Salomon, 1992).

Transfer of learning is crucial to education (Bransford &
Schwartz, 1999). Educators, irrespective of their field of
expertise, aspire to have an impact in contexts that extend
beyond the walls of schools and other educational settings
(Bransford & Schwartz, 1999; Perkins & Salomon, 1992).
This aspiration is associated with far transfer, or transfer
between two domains that are not obviously, related such
as music and IQ (Loui & Guetta, 2018). As Schellenberg

(2020) suggested, far transfer goes hand-in-hand with

beliefs in liberal-arts education, where the emphasis is

usually placed on the development of a set of skills and dis-
positions, along with critical, ethical, and moral reasoning
that will help students lead productive and meaningful
lives (Braun, 2019). But far transfer is rare (Bigand &
Tillman, in press). Near transfer, or that occurring between
closely related contexts or domains (Loui & Guetta, 2018;
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Perkins & Salomon, 1992), is more likely to occur, especially
when there is considerable overlap between learning situa-
tions and transfer domains (Schellenberg, 2020).

There is some convincing evidence concerning near
transfer of music learning and auditory processing (see
White et al., 2013), phonological awareness (Anvari
et al., 2002), phoneme discrimination and other linguistic
skills Linnavalli et al.. 2018; Slater et al., 2014), beat pro-
duction and synchronization (Slater et al., 2013), and atti-
tudes toward music (Barrett et al., 2020). As noted,
evidence for far transfer has been less convincing (see
Bowmer et al., 2018; Loui & Guetta, 2018; Schellenberg,
2020), and many questions remain. It is unclear, for
example, how different forms of music education may
influence areas such as children’s social development.
While much theorizing and qualitative data suggest a trans-
fer between music education and social skills (see Eerola &
Eerola, 2014), few quantitative studies were found to offer
such evidence (e.g., Welch et al., 2014, 2020; Williams
et al., 2015). Likewise, the extent to which music skills
may transfer into different executive function skills and
children’s overall cognition remains poorly understood
(see Bowmer et al., 2018). But why does this matter?

Understanding whether music learning transfers into
other domains is important for both theoretical and
applied reasons. Theoretically speaking, the study of the
transfer of learning, in and through music, offers insights
into the development of the human mind and brain (see
Goldstein et al., 2017), and lends support to the idea of
child development as holistic, embodied, integrated, and
dynamic (see Lerner & Benson, 2013). From a more
applied standpoint, studies on music and transfer of learn-
ing may assist with the design of learning theories and cur-
ricula that support development, while capitalizing on the
ubiquity of music in childhood.

In recent years, two areas have received considerable
attention from developmental music researchers interested
in the transfer of learning: prosocial behaviors and execu-
tive function. Prosocial behaviors can be defined as volun-
tary actions intended to benefit others, such as helping,
sharing, volunteering, donating, and comforting (Padilla-
Walker & Carlo, 2014). Each prosocial behavior is
unique in that specific demands are made on individuals:
for example, sharing incurs costs to the sharer, while instru-
mental helping (e.g., picking up an object that someone else
dropped) does not (Dunfield, 2014). Despite the uniqueness
of each prosocial behavior, as a collective, prosocial behav-
iors are vital for the development and maintenance of har-
monious relationships (Padilla-Walker & Carlo, 2014).

Often viewed as staples of social competence in children
of all ages, prosocial behaviors have also been associated
with executive function (e.g., Moriguchi et al., 2020;
Williams et al., 2015; Williams & Berthelsen, 2017).
Executive function, in turn, is another multidimensional cog-
nitive construct (see Miyake & Friedman, 2012), and one that
is associated with “the goal-oriented regulation of one’s own
thoughts, actions, and emotions” (Moriguchi et al., 2016,

p. 3). Executive function involves several complex cognitive
processes including planning and self-control, cognitive flex-
ibility, inhibitory control, and working memory (Zelazo et al.,
2016). Developing rapidly during the early years, executive
function influences the development of peer interactions,
theory of mind, and academic achievement in children
(Moriguchi et al., 2016; Zelazo et al., 2016). Both executive
function (Best & Miller, 2010) and prosocial behaviors
(Caprara et al., 2000) in childhood predict academic achieve-
ment and later success in life, with executive function also
being described as vital for the development of artistic abili-
ties (Goldstein et al., 2017).

But where does music feature in this conversation? Why
would music skills potentially transfer to these two specific
areas? In the next section, we offer theoretical explanations
as to why prosocial and executive function skills may be
candidates for transfer from early childhood music educa-
tion, with a focus on recent studies conducted with
preschool-aged children.

Musical Activities and Prosocial Behaviors
Case studies and ethnographic work suggest a link between
prolonged participation in music education programs, social
and prosocial skills, and community building (Adderley
et al., 2003; Dagaz, 2012; Eerola & Eerola, 2014; Rzonsa,
2016). Such studies are predicated on the idea that prolonged
participation in collective forms of music-making may foster
cooperation and strengthen one’s sense of belonging and
group affiliation, potentially leading to prosocial develop-
ment (see Graves, 2019). A key feature of collective
music-making, including group music education, is engage-
ment in interpersonal movement synchronization. The align-
ment of bodies and voices to an underlying beat that is
characteristic of interpersonal movement synchronization
has been described as “especially effective in tapping inter-
personal similitude and coordination” (Rabinowitch &
Meltzoff, 2017, p. 2). Collective music-making is also an
effective and flexible means of interpersonal communication;
it modulates emotion and mood while being semantically
ambiguous, offering opportunities for individuals to attach
personal meanings to music without compromising the
joint enterprise (Cross, 2005; Cross et al., 2011). As such,
collective music-making may afford opportunities for indi-
viduals to engage in mimesis and imitation in a safe space,
generating a sense of togetherness, which, in turn, may
lead to the emergence of prosocial skills (Rabinowitch &
Meltzoff, 2017). Affiliation is, therefore, a key mechanism
in children’s prosocial responses (Torréns & Kärtner,
2018), including in musical contexts (Cirelli et al., 2016).

The early years of birth to 5 are often described as an
optimal time for the development of social and prosocial
skills. Yet studies on the association between musical expe-
riences and prosocial behaviors in the early years have
yielded mixed findings. Some laboratory studies have
focused on short musical encounters or instances of collec-
tive musical play with a partner (i.e., another child or an
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adult). Prosocial effects of short musical interactions have
been found in some of these studies which involved infants
(e.g., Buren et al., 2019; Cirelli et al., 2017), and preschool
children. Kirschner and Tomasello (2010), for example,
found that 4-year-olds who engaged in musical play cooper-
ated more with peers than same-aged children, who only
played together in the absence of music. Beck and Rieser
(2020) found similar results. Preschoolers (aged 3–5 years)
in their study displayed more helping behaviors toward the
researcher after engaging in a musical play. Kirschner and
Ilari (2014), in turn, found no associations between short
drumming sessions and prosocial skills of German and
Brazilian preschoolers (aged 3–5 years) toward the researcher.
Interpreting findings from these short-term musical encounters
in light of far transfer is obviously difficult.

Studying children’s participation in structured music pro-
grams over timemay offer more insights into learning transfer
between musical activities and prosociality. Most studies to
date have focused on middle childhood and adolescence,
and their findings have been equally mixed. Good and
Russo (2016) found prosocial effects (sharing) associated
with a short session of choral practice during a summer
camp for elementary school-aged children. Schellenberg
et al. (2015) found one year of group instruction through
the ukulele to only influence the prosocial skills of children
who started off with low scores. Alemán et al. (2017), in
turn, found no effects of the El Sistema program on prosocial-
ity in a large, randomized control trial study of Venezuelan
students. Likewise, Ilari et al. (2018) found no significant dif-
ferences in the prosocial skills of children from three groups:
an El Sistema-inspired program, sports, and passive controls
after three years. In contrast, some recent correlational studies
revealed associations between collective music-making and
prosocial skills in childhood. Williams et al. (2015) found
an association between the frequency of shared home
musical activities over time and children’s prosocial skills
in a large sample of Australian families (N = 3031). Ilari
et al. (2020) found a moderate correlation between instrumen-
tal helping and the time that children (aged 3–4 years) from
affluent backgrounds had spent in an early childhood music
program. Cirelli et al. (2020) also found an association
between siblings’ musical play and prosociality. Although
they did not investigate prosocial behaviors directly, Welch
et al. (2014) also found a significant correlation between
6000+ children’s sense of social inclusion and singing
skills nurtured through an in-school national program called
“Sing Up” (see also Welch et al., 2020). Even if findings
from the latter studies may look promising, causality cannot
be inferred. More research is clearly needed to examine the
potential transfer of learning from formal music programs
into children’s prosocial skills, particularly in early childhood.

Musical Activities and Executive Function
When compared to prosocial skills, executive function has
received much more attention from the scholarly commu-
nity. Executive function skills recruit specific brain

structures located in the prefrontal cortex (PFC; see Miller
& Cohen, 2001). The PFC “has been associated with
central executive functions, involved in selecting relevant
information and ignoring irrelevant information for the
task at hand. To accomplish these functions the PFC must
have access to information from structures associated with
sensory perception, memory, and emotions” (Barbas,
2009, p. 909). As discussed earlier, executive function is
a multidimensional construct (Miyake & Friedman, 2012)
that involves a series of complex cognitive processes such
as planning and self-control, cognitive flexibility, inhibitory
control, and working memory (Moriguchi et al., 2016).
These processes are key for children to be successful in
school and later in life (Diamond & Lee, 2011).

Some consider executive function to be the prime candi-
date for learning transfer from music skills to cognitive func-
tioning and academic achievement (Jaschke et al., 2018).
Their reasoning is based on the idea that learning to play a
musical instrument or to sing makes a considerable
demand on planning, attention, and working memory.
Inhibitory control or the ability to inhibit a dominant
response and focus on a relevant stimulus in the presence
of an irrelevant one (see Moriguchi et al., 2016) is another
skill that is needed for one to play, sing, compose, and
listen to music, alone and with others (Fasano et al., 2019).
Musicians are also known to have refined movement–audi-
tory connections (Trainor et al., 2009), which suggests that
there is an integration of top-down and bottom-up cognitive
processes (see Bowmer et al., 2018).

Despite much theorizing, studies on the transfer of learn-
ing from music to executive function skills in early child-
hood have also yielded mixed results. Moreno et al.
(2011) compared two groups of Canadian children aged 4
to 6 years, who underwent a 20-day computer-based
music or painting program. They found significant group
differences in inhibitory control, with children in the
music group showing more improvement than controls.
Jaschke et al. (2018) conducted a longitudinal study to
examine the development of executive function skills in
147 Dutch children (aged 4–7 years) over the course of
2.5 years. Children were assigned to four groups: two dif-
ferent forms of music education, visual arts (active
control) and passive control. Results suggested that, over
time, children in both music groups scored higher than con-
trols on tests of inhibitory control and planning. Halberg
et al. (2017) found the effects of Suzuki music instruction
on attention control of American kindergartners (age 5
years), who received 5 weeks of instruction. Similarly,
Shen et al. (2019) also found positive effects of 12 weeks
of music education on executive function skills of
Chinese children (age 4 years). By contrast, in an examina-
tion that compared participation in music and Lego building
programs, Bugos and De Marie (2017) found no significant
group differences in inhibition control in 4- to 5-year-olds
following 6 weeks of music education. Likewise,
Bowmer et al. (2018) found no significant group differences
in executive function skills of British children aged 3 to 5
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years who were participating in 8 or 16 weeks of early
childhood music education and a control group, although
scores for the music group in one inhibition task (i.e.,
Luria’s peg tapping) were approaching statistical signifi-
cance. One other recent British study of the role of a profes-
sionally mentored 6-month singing program with inner city
5- to 6-year-olds suggested that there was a significant
improvement in aspects of executive function related to
inhibition (peg tapping) and phonological working
memory (nonsense word repetition) (Welch et al., 2020).
Although differences in curricula, length of music pro-
grams, and methodologies may have accounted for these
contrasting findings, further research is needed to examine
how in-school music programs may have an impact on
children’s executive function. This is particularly true in
the case of populations that are not served well by music
programs such as children from underserved communities
attending high-needs schools.

Study Aims and Hypotheses
Studies on learning transfer from collective music educa-
tion programs have typically focused on cognitive (e.g.,
executive function) or social/prosocial skills. Furthermore,
limited data exist on the potential impact of early childhood
music education on young children’s prosocial skills and
this is particularly true for children from ethnic-minority
groups attending high needs schools. The aim of this
exploratory study was, therefore, to investigate the impact
of a 5-week music program on prosocial behaviors and
executive function skills of kindergarten children from
two public schools serving low-income families (i.e., Title
I schools) in the United States. Early childhood music edu-
cation is typically play-based and involves moving and
playing instruments together in time, listening to music in
multiple ways including “in one’s head,” taking turns,
sharing instruments and props, and singing songs with pro-
social lyrics. We were interested to learn if participation in a
short-term music program could enhance children’s perfor-
mance on measures of cognitive flexibility and working
memory (i.e., executive function). We were also interested
to learn if participation in the same school-based early
childhood music program could boost children’s helping
and sharing behaviors.

Method

Sample
One hundred and three children (54 girls) aged 4 to 6 years
(mean age= 4.7 years, standard deviation [SD]= 0.47)
were recruited from four kindergarten (K) and two
transitional-kindergarten1 (TK) classrooms in two public
schools in a large city in the United States. An additional
23 children took part in all music classes but their data
were not included in the final analysis due to the posterior
report of developmental delays in language or cognition

(n= 4), missing several days of school, and not being
present at the posttest (n= 12), or changing schools (n=
7). Children were randomly assigned to two groups: exper-
imental (n= 51) and control (n= 52). The groups had
similar numbers of children from K and TK, and there
were no significant differences in the age distribution (4-,
5- and 6-year-olds) between the groups at preintervention
(baseline) testing, χ2(2)= 0.68, p > .05, nor by gender,
χ2(2)= 0.24, p > .05. The experimental group received 5
weeks of in-school music classes, twice a week, for 40
min each. Three music classes were created (two in one
school and one in the other), each with children from two
different classrooms. Music classes were held in one of
the classrooms (e.g., A) and in the presence of one of the
kindergarten teachers (e.g., teacher A). Meanwhile,
control children met in the other classroom (e.g., B) and
engaged in collective activities that included reading (indi-
vidually and teacher-led), coloring, arts and crafts, and
small group projects (e.g., building a puzzle) under the
guidance of the other kindergarten teacher (e.g., teacher
B). The activities offered to the control group were distinct
from children’s everyday work in the sense that teachers did
not carry on with the regular curriculum, but developed
activities that children from two different classrooms
could engage in. As in the music group, children in the
control group had the opportunity to interact with peers
from a different classroom. Children in the control group
received the same 5 weeks of in-school music classes
once all data were collected.

Child participants were attending two Title I elementary
schools in a large urban center. According to official school
data for 2017 to 2018, 50% of the student body in both
schools was composed of English language learners
whose first language was Spanish, and 78% were of
Latinx ethnicity. Approximately 91% of students in the
two schools qualified for free or reduced-price lunch,
which is an indication of low socioeconomic status (SES).
All children were reported to be healthy and assented to par-
ticipate in the study. Parents signed consent forms and per-
missions were also obtained from teachers and school
officials. The study was approved by the Institutional
Review Board of the University of Southern California.

Music Curriculum
The two participating public schools belong to a school dis-
trict that relies primarily on the work of itinerant music
teachers at the elementary level, as well as on local resour-
ces. Itinerant music teachers in the aforementioned school
district often work in five different schools each week
(i.e., one school a day), serving ∼7 classes in each
school, and for a designated period (i.e., ranging from a
few weeks to an entire trimester), before moving on to
another school. The two schools that participated in our
study offered occasional music programming for their stu-
dents consisting of 30′ weekly music classes for kindergar-
ten children for periods of 5 to 10 consecutive weeks. These
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classes were usually offered through a partnership between
the schools and a local university.

Based on these existing educational practices within the
schools and funding availability, we designed a 5-week,
in-school music curriculum consisting of two weekly
music classes that were offered to mixed groups of 12 to
15 children from two different kindergarten or transitional-
kindergarten classes. Music classes were taught by pairs of
music teachers (i.e., university students majoring in music),
who were trained by early childhood music specialists
through a university community engagement program. All
music teachers received training on child development in
the early years and on the music curriculum, which was
designed for the present study based on curricula developed
earlier by the Creative Futures team (see Bowmer et al.,
2018).

The music curriculum consisted of 10 40-min classes,
each with seven main components: (1) “Hello” song, (2)
action songs, (3) playing instruments, (4) movement activi-
ties, (5) songs and instrumental music using props, (6) relax-
ation activities, and (7) “Good-bye” song, which used the
same melody as the “Hello” song with different lyrics (see
Figure 1). Given the central role of sequencing, predictabil-
ity, and routine in early childhood music education planning,
music teachers were asked to keep components 1 and 7 cons-
tant and to include all seven components in the same order in
their classes. Teachers were given a list of suggested reper-
toire to use in their classes, but had the freedom to select
songs and musical materials for components 2 to
6. Table 1 offers a description of musical activities in each
lesson component and their potential associations with pro-
sociality and executive function.

Measures
Child participants were asked to complete four measures
twice (pre and post): a prosocial game measuring

instrumental helping and sharing and two measures of exec-
utive function. Because we were working with children
who were English language learners and the tasks required
some language comprehension, a subset of the sample (n=
68) also completed a fifth measure, the Peabody Picture
Vocabulary Test—Fourth Edition (PPVT-4) at the begin-
ning of the study.

The Prosocial Game: Helping and Sharing
We used a prosocial game that had been developed and
piloted in an earlier study with young children (Ilari et al.,
2020). We chose to study instrumental helping (i.e., assist-
ing another person to achieve an action-oriented goal) and
sharing (i.e., sharing resources with another person)
because these skills are known to emerge early in develop-
ment through children’s interactions with family, friends,
teachers, and community members (Eisenberg et al.,
2013). Instrumental helping and sharing were tested in the
same “game,” but analyzed separately.

The prosocial game involved building a house with
blocks for three animal friends, Mimo, Timo, and Simo.
A desk with two chairs was placed at one end of the
room. In the opposite end, there was a small table with
six red cups containing wooden building blocks, paired in
three rows. Right next to the cups there were two cardboard
houses. The researcher and child sat on the chairs and
engaged in storytelling. The researcher told the story of a
giraffe named “Mimo,” who needed a new house and
invited the child to build a house for Mimo, using
wooden blocks. Child and researcher walked together
across the room, each picking up a red cup from the first
row and returning to their seats. They had the same
number of blocks (i.e., 6) and took turns placing them on
the table, as they built the house. Once the house was com-
pleted, the story went on. The researcher explained how
Mimo was very happy with the house, but also was
lonely and missed his friends Timo and Simo, a lion and
an elephant, who were hiding in two houses across the
room. As the child located the houses and picked one to
visit, she was also asked to name a song (e.g., “Twinkle,
Twinkle, Little Star,” “You’re welcome,” and “ I’m a
little teapot”), and sing a verse or phrase with the researcher,
to wake up the animal. At the end of the sung rendition the
researcher pulled a cord and the animal “appeared,” much
to the child’s delight. The child and researcher picked up
the toy animal and red cups from the second row, each
with the same amount of blocks, and walked back to the
desk to build the house. On their way to the desk, the
researcher “accidentally” tripped and dropped the blocks,
waiting for 5 s to see how the child would react. As she
dropped the blocks, she murmured, “Oh, oh!” and waited
to see how the child would react to the “accident.” The
child’s reaction was annotated in a log, in terms of actively
helping by picking up blocks (5 points), not picking up any
blocks but waiting politely by the experimenter until the
problem was solved (4 points), beginning to help andFigure 1. Schematic representation of music lesson plan.
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then leaving with an excuse (3 points), not helping but
offering an excuse (2 points), or ignoring the problem alto-
gether (1 point). Children received one point for simply
playing the game until the end, and 0 points if they
refused to play or dropped out of the game. Following the
“accident,” child and researcher built the second wooden
house, taking turns to place their blocks, and the story
went on. The pair headed then to the second (and last) card-
board house and clapped a rhythmic pattern together (e.g.,
three beats, to signal “knock, knock, knock”) to wake up

the last animal. Unbeknownst to the child, the remaining
cups had an uneven number of blocks: the child’s cup
had six and the researcher’s three. As they took turns build-
ing the house, the researcher ran out of blocks. She looked
at the child in complete disbelief, “Oh no! I don’t have any
more blocks!” If the child shared a block, the researcher
thanked them and carried on with the game, until all
blocks were utilized. But if the child did not share, the
researcher made a second complaint, “All gone!” If the
child did not share, a final complaint was made, “I

Table 1. Musical activities within each lesson component and potential associations with executive function (EF) and prosocial skills.

Goals Sample activities EF and prosocial skills

“Hello song” Introduction to class, singing and varying a

familiar song, building community, signal

lesson routine.

Singing together with the familiar song, each

time adding the name of a child in the

group in a different manner. A child who

has been named responds with a gesture,

chant, or rhythmic pattern.

Inhibition, working

memory, and cognitive

flexibility.

Action songs Learn songs and motions, practice and

develop singing skills, sing in “one’s head,”
learn musical form through song.

Listening, singing, and making gestures in

response to words of songs. Singing parts

of a song in one’s head while maintaining

familiar gestures (e.g., “BINGO”). Adding
words and motions to songs (e.g., “A
tooty-ta”).

Inhibition, working

memory, cognitive

flexibility

Playing

instruments

Introduction to new instruments, games

with familiar instruments, using small

percussion instruments to create

soundtracks to stories, instrumental

improvisation.

Playing small percussion instruments freely

and with teacher guidance. Passing

instruments around; playing a version of

“Simon says” using instruments. Creating

sound effects in small groups, and adding

them to a story (e.g., “The three little

pigs”) within the larger group. Sharing

instruments. Occasional visits by

professional musicians showing

unfamiliar instruments.

Helping, sharing, working

memory, bonding, and

cognitive flexibility

Movement Using body gestures and movement to

reflect motion and emotion in musical

pieces of different genres (e.g., classical,

jazz, and Latin American songs). Learning

about silence and sound.

Circle dances and improvised movements

in small and large groups. Changing body

gestures based on musical sounds (e.g.,

fast and slow). Musical “statue” game.

Creating a movement for a piece of

music and then expressing it in sound and

silence.

Cognitive flexibility,

working memory, and

inhibition.

Musical

elements

Experiencing musical elements through

pitch-matching and rhythmic exercises,

form, and loudness.

Imitating pitches and rhythmic patterns

dictated by the teacher or invented by

another child, using props that are

shared. “Passing the beat” using a single
prop. Holding on to a stretchy band and

working together on pitch and musical

form of simple songs.

Sharing, working

memory, and

inhibition.

Relaxation Learning to use music for mood regulation

and emotional expression. Listening to

stories and imagining soundtracks.

Discussions of simple song lyrics.

Listening to lullabies and short stories and

engaging the imagination. Discussing song

lyrics and emotions of characters. When

characters have problems (e.g., “three
little kittens”), discussing possible
solutions to assist them.

Sharing, helping,

comforting, and

working memory

“Good-bye”
song

Song signals the end of a class (routine);

singing and varying a familiar song, build

community.

Singing together with the familiar “Hello”
song now using the word “Goodbye,”
adding the name of each child in the

group in a different manner. A child who

has been named responds with a gesture,

chant, or rhythmic pattern.

Inhibition, working

memory, sharing, and

cognitive flexibility.
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wanted more.” Children’s reactions were annotated in the
log: they received 5 points if they shared immediately
after the first complaint, 4 points if they shared after the
second complaint, 3 points if they shared after the third
complaint, 2 points if they did not share but offered an
excuse, and 1 point if they ignored the problem altogether
but still took part in the game.

Dimensional Change Card Sort: Cognitive Flexibility
The Dimensional Change Card Sort (DCCS; Zelazo, 2006)
is a standard measure of cognitive flexibility, a component
of executive function. In the DCCS, children are asked to
sort cards according to a given dimension: color or shape.
Two L-shaped sorting trays were placed side-by-side on a
table. Two target cards were fixed to each tray: one with
a red apple and one with a blue car. The researcher
pointed to and named each target card. Next, the researcher
demonstrated how to sort cards based on color using two
different cards and then uttered, “Now it’s your turn. So,
remember, if it’s blue it goes here, if it’s red, it goes
here” (see Zelazo, 2006). In the first phase (i.e., preswitch),
children sorted six cards based on color. In the subsequent
phase (postswitch), the researcher stated, “Now we are
going to play another game. We’re not going to play the
card game anymore. We are going to play the shape
game. In the shape game, apples go here and cars go
here” (see Zelazo, 2006). Children were asked to sort six
new cards based on shape. Children who sorted five or
more cards correctly in the post-switch were invited to
play the border version of the DCCS. In the border game,
children were asked to sort the cards in the following
way: if there was a black border on the card, they should
sort it by color; if there was no border, they should sort it
by shape. Cards were shuffled and presented in random
orders, and the order of presentation of dimensions was
counterbalanced. Scoring of the DCCS was done following
Zelazo’s (2006) recommendation. Children received 0
points if they sorted 0 to 4 cards correctly in the preswitch
phase; 1 point if they sorted 5 to 6 cards in the preswitch
phase, but sorted 0 to 4 cards correctly in the postswitch
phase; 2 points if they sorted 5 to 6 cards in both the pre-
switch and postswitch phases, but sorted fewer than 9
cards correctly in the border version; and 3 points if they
sorted 5 to 6 cards in the preswitch and postswitch
phases, and sorted 9 or more cards in the border version.

Spin the Pots: Working Memory and Inhibition
Control
Spin the pots is a task that measures working memory and
inhibition control in young children (Hughes & Ensor,
2005). Eight small red cups (i.e., “pots”) each with a differ-
ent picture (e.g., circle, triangle, and heart) on it were placed
on a Lazy Susan tray. The researcher invited each child to
place six colorful stickers under six of the eight pots. The

researcher covered the tray with a scarf and spun it. The
scarf was then removed, and the child was asked to lift
one of the pots, to find a sticker. The goal was to find all
six stickers in the least amount of trials. Children were
allowed a maximum of 16 trials and the task ended once
all six stickers were found. To obtain a single score for
each child, we subtracted the number of errors from 16.

PPVT-4, Form A
The PPVT-4 is a standardized test of receptive vocabulary
(Dunn & Dunn, 2007). The test includes 19 sets, each
with 12 items of increasing difficulty. Sample items are pre-
sented first, followed by test items. The researcher utters a
word and asks the child to point to the image that corre-
sponds to it, on a page with four different colored images.
The sets are age-normed, and the ceiling is reached when
the child makes more than eight errors in a given set. The
PPVT-4 yields a raw score that is converted into a standard
score that is normed for age and grade/time of administra-
tion (Fall/Spring).

Procedures
Each child was tested individually in a quiet room at the
participating schools. The researcher greeted the child in
their classroom and the two of them walked together to
the testing room. Testing sessions included the prosocial
game and the two executive function tasks, which took
∼15 min. None of the children refused to play the prosocial
game or to complete the executive function tasks. Due to
scheduling issues at the schools, the language test
(PPVT-4) could only be administered to 68 children (34
from each group) on a separate day, lasting between 10
and 25 min. This measure was completed only once and
prior to the start of the music program. Children and teach-
ers received stickers and a small gift as a token of appreci-
ation for their time.

Results
To examine the effects of the music program on the depen-
dent variables, we calculated means and standard deviations
for all measures (Table 2). Next, multilevel analyses were
performed in Mplus version 8.4 (Muthén & Muthén,
2017), in which the estimator used was the maximum like-
lihood with robust standard errors (MLR). The MLR
accounts for the nonindependence of the observation (i.e.,
children nested in classes), and subsequently, the standard
error was computed, considering the multilevel structure
by the command in Mplus called (TYPE= complex), as
proposed by Asparouhov (2005), using a sandwich estima-
tor (Asparouhov, 2006). In the adjusted model, the regres-
sions were controlled for gender, age, and outcome
measure preintervention (baseline). The level of signifi-
cance was set at 5%.
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Table 3 depicts the effects of the early childhood music
program on prosocial behaviors (instrumental helping and
sharing) and executive function skills (cognitive flexibility
and working memory/inhibition control) among kindergar-
ten children. No statistical difference was found between
the groups, indicating a lack of evidence of the music
program on instrumental helping, sharing, and working
memory/inhibition control. The only statistically significant
outcome in the adjusted analysis was cognitive flexibility,
coefficient 0.41, 95% CI [0.15–0.68], p= 0.002, which
means that on a scale of 0 to 3 points, the increase in cog-
nitive flexibility was 0.41 higher in the intervention group
compared to the control group. Figures 2 to 5 depict
pretest and posttest scores for music and control groups,
for each dependent variable.

As this study was conducted in schools, students
recruited from within the same class could have shown sim-
ilarities. We used intraclass correlation coefficients (ICCs)
to calculate student similarity. For analyzed outcomes, the
lowest observed class ICC was for helping, ICC= 0.01,
95% CI [0.00, 0.87]; and the highest class ICC was for
working memory/inhibition control, ICC= 0.08, 95% CI
[0.01, 0.40]. For cognitive flexibility, class random effects
compose ∼5% of the total residual variance, ICC= 0.04,
95% CI [0.004, 0.36], suggesting that they were slightly
correlated within the class.

In some earlier studies (e.g., Flook et al., 2015;
Schellenberg et al., 2015), participation in music programs
was particularly beneficial for children with low prosocial
skills preintervention. To address this question, we used a
median split to divide the children into low- or high-
performance groups, based on their scores at the pretest.

Mixed-designed ANOVAs were performed to analyze
children’s scores as a function of the testing session (pre–
post, repeated measures) and two between-subjects factors
(group and initial score at the pretest). We found significant
two-way interactions between testing time and prosocial
scores at the pretest for both helping, F(1,99)= 34.62, p<
.001, partial eta squared= .259; and sharing, F(1,99)=
8.31, p= .005, partial eta squared= .077. Children who
started off with lower scores on both measures of prosocial-
ity showed more improvement at the posttest than their
higher-scoring peers. However, there were no significant
three-way interactions for either measure, suggesting that
changes in prosocial scores were unrelated to group
assignment.

In terms of receptive vocabulary, the mean score (grade
norm) for the PPVT-4 was 87.75 (SD= 11.9), which is
slightly lower than the mean standardized values for this
population of 100.4 (SD= 15.6) (PPVT-4 Manual).
Children in the control group scored higher on the PPVT
than children in the music group, t (67)=−2.06, p= .04.
Yet PPVT scores were not correlated with any of the four
measures, as seen in Table 4. We also ran bivariate correla-
tions for all studied variables and at both testing times.
Results indicated that there were some significant, yet
weak correlations between the prosocial scores (Table 4).
An exception was a moderate correlation between sharing
at the pretest and posttest. A negative, weak correlation
between helping at the pretest and DCCS scores at the
pretest was also found.

Discussion and Conclusion
The aim of our study was to examine whether a short-term
music program could enhance prosocial behaviors (instru-
mental helping and sharing) and executive function skills
(working memory/inhibition control and cognitive flexibil-
ity) of kindergarten children attending two public schools in
California. The duration of the program was certainly the
main factor and a limitation of our study. In terms of proso-
cial behaviors, there were no significant differences in
children’s scores for the instrumental helping task at the
pretest and posttest. In earlier studies, prosocial gains
were found for longer musical interventions, many of at
least one school year (e.g., Rabinowitch et al., 2012;

Table 2. Descriptive statistics: means and SD for all measures.

Music Control

Pretest Posttest Pretest Posttest

Helping 3.25 (1.46) 3.82 (1.47) 3.67 (1.75) 3.67 (1.64)

Sharing 2.17 (1.60) 2.58 (1.80) 2.53 (1.82) 2.88 (1.92)

Spin the

Pots

9.02 (3.40) 9.37 (3.32) 9.26 (3.52) 9.92 (3.40)

DCCS 0.98 (0.64) 1.64 (0.97) 1.03 (0.76) 1.23 (0.96)

Note. SD=standard deviation; DCCS=Dimensional Change Card Sort.

Table 3. Unadjusted and adjusted analysis of the distribution of executive function and prosocial skills among kindergarten children

participating in the evaluation of the music program (N= 103).

Unadjusted analysis Adjusted analysis*

Coef 95% CI p-value Coef 95% CI p-value

Helping 0.09 [−0.01, 0.20] 0.10 0.10 [−0.02, 0.24] 0.10

Sharing −0.02 [−0.25, 0.20] 0.84 −0.06 [−0.29, 0.16] 0.59

Working memory/inhibition −0.16 [−0.63, 0.31] 0.50 −0.13 [−0.66, 0.39] 0.63

Cognitive flexibility 0.31 [−0.01, 0.64] 0.06 0.41 [0.15, 0.68] 0.00

*Analyses adjusted for sex, age, and outcome at baseline.
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Schellenberg et al., 2015). Thus, five weeks of music edu-
cation are likely insufficient to transfer into children’s pro-
social skills. Another issue to consider is the fact that the
research protocol included a very brief musical interlude
when the researcher invited the child to sing a musical
phrase or verse of a song to “wake up the animal.” In
some cases, children suggested a song and sang along,
while other children remained quiet as the researcher
sang. In other cases, children did not sing nor seemed inter-
ested in singing, showing signs that they were clearly eager
to move on with the game and build houses. Even if this
brief musical engagement during the prosocial game was
less purposeful than in previous laboratory studies (Beck
& Rieser, 2020; Kirschner & Tomasello, 2010), we
cannot rule out the possibility that it may have had an
impact on children’s prosocial behaviors toward the unfa-
miliar adult (i.e., the researcher). The adult researcher was
also in a position of power, and not a peer nor an equal
partner. It is possible, then, that children’s helping and
sharing scores could have reflected compliance with
school norms. Additionally, and irrespective of group
assignment, children who started off with lower prosocial
scores for both helping and sharing showed higher scores
at the posttest, which suggests some developmental, and
not intervention effects.

We also wondered if our results for the prosocial tests
could be related to children’s cultural background and

ethnicity. When we compared pretest scores from this
study with scores obtained from a correlational study that
used the same prosocial game with a more affluent popula-
tion (Ilari et al., 2020), we noticed that mean group scores
for both helping and sharing were slightly higher in the
current study (e.g., means for helping: music group, this
study= 3.25, SD= 1.46; control group, this= 3.67, SD=
1.75; and mean for helping, earlier study= 1.80, SD=
1.67). While children were younger in the earlier study
(mean age= 46 months) none was of Latinx ethnicity.
Latinx cultures are collectivist, and value familismo (i.e.,
the family as the core in society see Calzada et al, 2012)
and personalismo (i.e., the great value placed on interper-
sonal relationships, see Valencia, 2004). Prosociality is
integral to both familismo and personalismo; helping and
sharing are cultural expectations that are exercised at
home from early on. That is, it is possible that children’s
prosocial scores were merely a reflection of their upbring-
ing. These results are also consistent with earlier works
that have highlighted the role of social status in modulating
prosocial behaviors in children and adults (Pfiff et al.,
2010). Individuals from disadvantaged social groups such
as ethnic minorities and stemming from low SES have
been described as “more attentive and affiliative compared
with their advantaged counterparts” (Guinote et al., 2015,
p. 731). That is, individuals from disadvantaged social
groups may act more prosocially as a way to build a

Figure 2. Children’s pretest and posttest scores for helping (N= 103).*

*Error bars represent 95% CI.
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niche to counteract their disadvantages and increase their
social support and status (see Guinote et al., 2015; Pfiff
et al., 2010). It is possible then that the relatively high pro-
social scores of children in our study as compared to those
from Ilari et al. (2020) reflected these important cultural and
social markers of identity. These are questions for future
research to explore.

Instrumental helping, however, is often described as a
simpler task than sharing (Eisenberg & Spinrad, 2014).
Even if both helping and sharing require recognition of
one’s negative experience and appropriate response, these
behaviors make different social cognitive demands on the
prosocial individual. Instrumental helping requires the rec-
ognition of an instrumental need and assistance with goal
completion. Sharing, in turn, requires the recognition of
an unmet material wish, the desire for equality, and the
ability to suppress a desire to control resources (Dunfield,
2014). Consistent with the literature (Dunfield, 2014;
Eisenberg & Spinrad, 2014), children in our study
showed an overall tendency to help more than to share, as
seen in their mean scores. Furthermore, all children irre-
spective of the study group shared more blocks with the
researcher at the posttest. Aside from signaling develop-
mental effects, these results are also consistent with the dif-
ferent demands placed on children by each prosocial task.

In terms of executive function, we found significant
group differences favoring the music group for cognitive

flexibility. This finding aligns with those from earlier
works that found long-term (Jaschke et al., 2018) and short-
term (Halberg et al., 2017; Shen et al., 2019) early child-
hood music programs to influence children’s executive
function skills. The music curriculum involved activities
that required children to inhibit their attention to one dimen-
sion and focus on a different one, such as changing words in
a song, taking turns to sing or clap, or performing different
gestures in response to musical elements. These activities
may have assisted in the development of children’s cogni-
tive flexibility. It was intriguing, however, that we did not
find group differences for working memory/inhibition
control. While we cannot rule out the possibility that 5
weeks of music education did not enhance children’s
working memory, an alternative explanation lies in the
choice of “Spin the pots” as the selected measure. This
task was originally designed for toddlers and younger chil-
dren than our studied population (see Hughes & Ensor,
2005). It is possible that our negative results reflected a
choice of task that was not as engaging for kindergarteners,
which may explain the lack of correlation in the pretest and
posttest scores for this measure. To better understand how
students in our study performed in this task, we contrasted
their mean scores with those from Bowmer et al., (2018),
who tested 4-year-olds undergoing a similar music
program. Based on earlier theorizing (see Morra et al.,
2021), we expected children in our study to score higher

Figure 3. Children’s pretest and posttest scores for sharing (N= 103).*

*Error bars represent 95% CI.
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Figure 4. Children’s pretest and posttest scores for spin the pots (N= 103).*

*Error bars represent 95% CI.

Figure 5. Children’s pretest and posttest scores for dimensional change card sort (DCCS; N= 103).*

*Error bars represent 95% CI.
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on the task than their younger peers. Yet children in this
study showed lower mean scores (between 9 and 10
points) than their British counterparts (between 11 and 12
points). While lack of motivation might have been an
issue, it is also possible that the activities in the curriculum
were not sufficient to develop working memory/inhibition
control in the music group. Some have further suggested
that spin the pots is a measure that might benefit from
some calibration, as the task is complex and involves
working memory and inhibition control (Morra et al.,
2021). Perhaps manipulating difficulty levels by creating
different conditions within the task (see examples in
Morra et al., 2021) would have made this measure more
suitable for our study participants. Still, the fact that we
found transfer effects for one but not both measures of exec-
utive function is consistent with earlier works (Bowmer
et al., 2018; Hennessy et al., 2019), and with the idea that
behavioral forms of self-regulation as executive function
skills develop in nonlinear ways (Montroy et al., 2016).
Future research is obviously needed to tease out these
factors.

It was also interesting that prosocial scores correlated
with one another, whereas helping and DCCS scores at
the pretest were negatively correlated. At a first glance,
one could interpret these findings as contradicting those
of Hao (2017), who found no significant correlations
between inhibitory control and prosocial behavior (donat-
ing) in Chinese children aged 4–6 years. Yet, tests measur-
ing cognitive flexibility often tap into inhibitory skills, a
phenomenon that Miyake and Friedman (2012) termed
“task-impurity problem.” Given the complexity of execu-
tive function, future studies could perhaps benefit from
the inclusion of a wider range of tasks and the adoption
of a latent-variable approach (see Baggetta & Alexander,
2016: Miyake and Friedman, 2012).

Still, in terms of correlations, vocabulary scores did not
correlate with any other scores. Vocabulary scores were
also lower than those reported for the studied population
in the PPVT manual. This is not completely surprising
given that our sample was composed of English language
learners, many of whom did not learn English until they

entered formal schooling. While the tasks employed in
our study were straightforward, we cannot completely
rule out the possibility that children’s language skills
might have influenced their performance on the tasks.
However, at the time of testing, only two children could
not communicate in English and requested to speak
Spanish with the researcher.

Our curricular choices are also worthy of commentary.
In earlier works (e.g., Flook et al., 2015; Rabinowitch
et al., 2012), scholars developed curricula that were argu-
ably more tailored toward the development of executive
function skills and prosocial behaviors than the one
employed in this study, which was quite typical for early
childhood education. But we would be remiss if we did
not comment on the influence of individual teachers and
classroom cultures on children’s development. As we inter-
acted with classroom teachers and observed them as they
assisted the music teachers during music classes, we
noticed different teaching styles and modes of interactions
with students, with some teachers appearing to be more nur-
turing than others. Yet we did not conduct systematic and
extensive observations of classrooms nor did we collect
interviews from all teachers. Therefore, in our analysis,
we used multilevel models that controlled for school and
classroom of origin. Future studies should make an effort
to systematically document teacher–child relationships,
peer interactions, classroom, and school cultures, as they
are likely to influence children’s learning and its potential
transfer into near and far areas (Ferreira et al., 2016;
Pianta & Stuhlman, 2004). In-depth interviews with class-
room and music teachers on their teaching styles and prior-
ities, along with systematic observations of children in
schools, are likely to offer additional insights into children’s
prosocial skills and executive functioning. We also suggest
that researchers develop and use data collection tools that
are culturally sensitive and that take into account the
values and socialization processes of the cultural groups
that they are studying (Gauvain & Perez, 2015).

To conclude, our data suggest that a short, 5-week music
program positively influenced children’s cognitive flexibil-
ity, but not working memory/inhibition control nor

Table 4. Correlations for all study variables.

Variable n M SD 1 2 3 4 5 6 7 8

1. Help-pre 103 3.47 1.62

2. Help-post 103 3.75 1.55 .39**

3. Sharing-pre 103 2.36 1.72 .24** .20*

4. Sharing-post 103 2.74 1.86 .19* .22* .56**

5. Pots-pre 103 9.15 3.45 .04 .02 .19 .04

6. Pots-post 103 9.65 3.36 .03 .04 −.05 .06 .02

7. DCCS-pre 103 1.01 0.70 −.30** −.06 −.10 .00 −.11 −.05
8. DCCS-post 103 1.44 0.98 −.06 .12 −.11 −.20* .06 −.13 .27**

9. PPVT 68 87.75 11.99 .03 .17 −.18 −.05 .04 .21 .02 −.11

Note. M=mean; SD=standard deviation; DCCS=Dimensional Change Card Sort; PPVT=Peabody Picture Vocabulary Test—Fourth Edition.
**Significant at the 0.01 level (2-tailed).
*Significant at the 0.05 level (2-tailed).
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prosocial skills (sharing and helping). Regarding cognitive
flexibility, it is unknown whether the effects that we found
were sustained, as children were not retested after the post-
test as in other studies (Shen et al., 2019). Given that any
transfer effect observed in music intervention studies with
children is likely to be small (see Bigand and Tillman, in
press), and even susceptible to “disappear” due to maturation
and growth (e.g., when control groups “catch up” over time,
see Costa-Giomi, 1999; Hennessy et al., 2019), it is impor-
tant to include multiple data collection points in the future,
along with qualitative data (see Yoshikawa et al., 2008).
Additionally, we cannot rule out the possibility that our find-
ings might have been due to children’s engagement in a
novel activity, given that we did not have an active control
group (Schellenberg, 2020). Even if control children in our
study were doing something that deviated from their
routine and with different peers, these activities were less
controlled than those in the music program. Still, the fact
that transfer effects between music education and cognitive
flexibility emerged following a short-term music education
program is relevant, particularly when we consider our
study population: children from high-needs schools situated
in areas of high poverty. Executive function skills are nega-
tively affected by poverty (Allee-Herndon & Roberts, 2019),
yet are vital for child development, given their associations
with academic skills and later success in life (Diamond &
Lee, 2011; Fitzpatrick et al., 2014). Our research also hints
at the role of children’s cultural background alongside
social expectations and group affiliation on prosocial
responding. Thus, our modest findings support the need for
future work on learning transfer from early childhood
music programs to executive functioning and prosocial
skills in a wide range of settings, using mixed methods,
and with children from varied ethnic, socioeconomic, and
cultural backgrounds.
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Notes
1. TK is an optional, first year of a 2-year kindergarten program.

TK was designed to serve as a bridge between preschool and
kindergarten, using a developmentally appropriate curriculum.
TK was designed for children who turn 5 years between
September 2 and December 2 in a given year.

References

Adderley, C., Kennedy, M., & Berz, W. (2003). “A home away from
home”: The world of the high school music classroom. Journal of
Research in Music Education, 51(3), 190–205. https://doi.org/10.
2307/3345373

Alemán, X., Duryea, S., Guerra, N. G., McEwan, P. J., Muñoz, R.,
Stampini, M., & Williamson, A. (2017). The effects of musical
training on child development: A randomized trial of El
Sistema in Venezuela. Prevention Science. https://doi.org/10.
1007/s11121-016-0727-3

Allee-Herndon, K. A., & Roberts, S. K. (2019). Poverty, self-
regulation and executive function, and learning in K-2 class-
rooms: A systematic review of current empirical research.
Journal of Research in Childhood Education, 33(3), 1–18.
https://doi.org/10.1080/02568543.2019.1613273

Anvari, S. H., Trainor, L. J., Woodside, J., & Levy, B. A. (2002).
Relations among musical skills, phonological processing, and
early reading ability in preschool children. Journal of
Experimental Child Psychology, 83, 111–130. https://doi.org/
10.1016/S0022-0965(02)00124-8

Asparouhov, T. (2005). Sampling weights in latent variable mod-
eling. Structural Equation Modeling, 12(3), 368–390. https://
doi.org/10.1207/s15328007sem1203

Asparouhov, T. (2006). General multi-level modeling with sampling
weights. Communications in Statistics - Theory and Methods,
35(3), 439–460. https://doi.org/10.1080/03610920500476598

Astuto, J., & Ruck, M. (2017). Growing up in poverty and civic
engagement: The role of kindergarten executive function and
play predicting participation in 8th grade extracurricular activ-
ities. Applied Developmental Science, 21(4), 301–318. https://
doi.org/10.1080/10888691/2016.1257943

Baggetta, P., & Alexander, P. A. (2016). Conceptualization and
operationalization of executive function. Mind, Brain &
Education, 10(1), 10–33. https://doi.org/10.1111/mbe.12100

Barbas, H. (2009). Prefrontal cortex: Structure and anatomy.
Encyclopedia of Neuroscience. 909–918. https://doi.org/10.
1016/B978-008045046-9.00427-7

Ilari et al. 13

https://orcid.org/0000-0002-4060-1703
https://orcid.org/0000-0002-4060-1703
https://orcid.org/0000-0003-2639-1575
https://orcid.org/0000-0003-2639-1575
https://orcid.org/0000-0003-2258-8039
https://orcid.org/0000-0003-2258-8039
https://doi.org/10.2307/3345373
https://doi.org/10.2307/3345373
https://doi.org/10.2307/3345373
https://doi.org/10.1007/s11121-016-0727-3
https://doi.org/10.1007/s11121-016-0727-3
https://doi.org/10.1007/s11121-016-0727-3
https://doi.org/10.1080/02568543.2019.1613273
https://doi.org/10.1080/02568543.2019.1613273
https://doi.org/10.1016/S0022-0965(02)00124-8
https://doi.org/10.1016/S0022-0965(02)00124-8
https://doi.org/10.1016/S0022-0965(02)00124-8
https://doi.org/10.1207/s15328007sem1203
https://doi.org/10.1207/s15328007sem1203
https://doi.org/10.1207/s15328007sem1203
https://doi.org/10.1080/03610920500476598
https://doi.org/10.1080/03610920500476598
https://doi.org/10.1080/10888691/2016.1257943
https://doi.org/10.1080/10888691/2016.1257943
https://doi.org/10.1080/10888691/2016.1257943
https://doi.org/10.1111/mbe.12100
https://doi.org/10.1016/B978-008045046-9.00427-7
https://doi.org/10.1016/B978-008045046-9.00427-7


Barrett, M. S., Zhukov, K., Brown, J.E., & Welch, G.F. (2020).
Evaluating the impact of a generalist teacher-led music
program on early childhood school children’s singing skills
and attitudes to music. Psychology of Music, 48(1), 120–136.
https://doi.org/10.1177/0305735618790355

Beck, S., & Rieser, J. (2020). Non-random acts of kindness: Joint
music making increases preschoolers’ helping and sharing with
an adult. Psychology of Music. Advance online publication.
https://doi.org/10.1177/0305735620978688

Best, J. R., & Miller, P. H. (2010). A developmental perspective
on executive function. Child Development, 81, 1641–1660.
https://doi.org/10.1111/j.1467-8624.2010.01499.x

Bigand, E., & Tillmann, B. (2021) Near and far transfer: Is music
special?. Memory & Cognition. Advance online publication.
https://doi.org/10.3758/s13421-021-01226-6

Bowmer, A., Mason, K., Knight, J., & Welch, G. (2018).
Investigating the impact of a musical intervention on preschool
children’s executive function. Frontiers in Psychology, 9,
2389. https://doi.org/10.3389/fpsyg.2018.02389

Bransford, J. D., & Schwartz, D. L. (1999). Rethinking transfer: A
simple proposal with multiple implications. In A. Iran-Nejad &
P. S. Pearson (Eds.), Review of research in education (vol. 24,
pp. 61–100). American Educational Research Association.

Braun, H. (2019). The cognitive outcomes of liberal education.
(Report). Mellon Foundation. https://mellon.org/news-blog/
articles/cognitive-outcomes-liberal-education/

Bugos, J., & De Marie, D. (2017). The effects of a short-term
music program on preschool children’s executive functions.
Psychology of Music, 45(6), 855–867. https://doi.org/10.
1177/0305735617692666

Buren, V., Degé, F., & Schwarzer, G. (2019). Active music
making facilitates prosocial behavior in 18-month-old children.
Musicae Scientiae. Advance online publication. https://doi.org/
10.1177/1029864919892308

Calzada, E. J., Tamis-LeMonda, C. S., & Yoshikawa, H. (2012).
Familismo in Mexican and Dominican families from
Low-income, urban communities. Journal of Family Issues,
34(12), 1696–1724. https://doi.org/10.1177/0192513X1246
0218

Caprara, G. V., Barbaranelli, C., Pastorelli, C., Bandura, A., &
Zimbardo, P. G. (2000) Prosocial foundations of children’s
academic achievement. Psychological Science, 11(4), 302–
306. https://doi.org/10.1111/1467-9280.00260

Cirelli, L. K., Peiris, R., Tavassoli, N., Recchia, H., & Ross, H.
(2020). It takes two to tango: Preschool siblings’ musical
play and prosociality in the home. Social Development,
29(4), 864–975. https://doi.org/10.1111/sode.12439

Cirelli, L. K., Wan, S. J., Spinelli, C., & Trainor, L. J. (2017).
Effects of interpersonal movement synchrony on infant
helping behaviors: Is music necessary? Music Perception,
34(3), 319–326. https://doi.org/10.1525/mp.2017.34.3.319

Cirelli, L. K., Wan, S. J., & Trainor, L. J. (2016). Social effects of
movement synchrony: Increased infant helpfulness only trans-
fers to affiliates of synchronously moving partners. Infancy,
21(6), 807–821. https://doi.org/10.11111/infa.12140

Costa-Giomi, E. (1999). The effects of three years of piano
instruction on children’s cognitive development. Journal of

Research in Music Education, 47(3), 198–212. https://doi.
org/10.2307/3345779

Cross, I. (2005). Music and meaning, ambiguity and evolution. In
D. Miell, R. MacDonald, & D. J. Hargreaves (Eds.), Musical
communication (pp. 27–43). Oxford University Press.

Cross, I., Laurence, F., & Rabinowitch, T. C. (2011). Empathy and
creativity in group musical practices: Towards a concept of
empathic creativity. In G. E. McPherson & G. F. Welch
(Eds.), The Oxford handbook of music education (Vol. 2,
pp. 337–353). Oxford University Press.

Dagaz, M. (2012). Learning from the band: Trust, acceptance, and
self-confidence. Journal of Contemporary Ethnography, 41(4),
432–461. https://doi.org/10.1177/0891241612447813

Diamond, A., & Lee, K. (2011). Interventions shown to aid execu-
tive function development in children 4 to 12 years old. Science,
222, 959–964. https://doi.org/10.1126/science.1204529

Dunfield, K. (2014). A construct divided: Prosocial behavior as
helping, sharing, and comforting subtypes. Frontiers in
Psychology, 5, article 958. https://doi.org/10.3389/fpsyg.2014.
00958

Dunn, L. M., & Dunn, D. M. (2007). Peabody picture vocabulary
test (4th ed.). [Measurement instrument]. Pearson.

Eerola, P., & Eerola, T. (2014). Extended music education
enhances quality of school life. Music Education Research,
16(1), 88–104. https://doi.org/10.80/14613808.2013.829428

Eisenberg, N., & Spinrad, T. (2014). Multidimensionality of pro-
social behavior: Rethinking the conceptualization and develop-
ment of prosocial behavior. In L. M. Padilla-Walker &
G. Carlo (Eds.), Prosocial development: A multidimensional
approach (pp. 17–42). Oxford University Press.

Eisenberg, N., Spinrad, T., & Morris, A. (2013). Prosocial devel-
opment. In P. Zelazo (Ed.), Oxford Handbook of developmen-
tal psychology – volume 2 (pp. 184–207). Oxford University
Press.

Fasano, M. C., Semeraro, C., Cassibba, R., Kringelbach, M. L.,
Monacis, L., Palo, V., Vuust, P., & Brattico, E. (2019).
Short-term orchestral music training modulates hyperactivity
and inhibitory control in school-age children: A longitudinal
behavioral study. Frontiers in Psychology, 10, 760. https://
doi.org/10.3389/fpsyg.2019.00750

Ferreira, T., Cadima, J., Matias, M., Vieira, J. M., Leal, T., &
Matos, P. M. (2016). Preschool children’s prosocial behavior:
The role of mother–child, father–child and teacher–child rela-
tionships. Journal of Child and Family Studies, 25(6), 1829–
1839. https://doi.org/10.1007/s10826-016-0369-x

Fitzpatrick, C., McKinnon, R. D., Blair, C. B., & Willoughby,
M. T. (2014). Do preschool executive function skills explain
the school readiness gap between advantaged and disadvan-
taged children? Learning and Instruction, 30(1), 25–31.
https://doi.org//10.1016/j.learninstruc.2013.11.003

Flook, L., Goldberg, S., Pinger, L., & Davidson, R. (2015).
Promoting prosocial behavior and self-regulatory skills in pre-
school children through a mindfulness-based kindness curricu-
lum. Developmental Psychology, 51(1), 44–51. https://doi.org/
10.1037/a0038256

Gauvain, M., & Perez, S. M. (2015). The socialization of cogni-
tion. In J. E. Grusec & P. D. Hastings (Eds.), Handbook of

14 Music & Science

https://doi.org/10.1177/0305735618790355
https://doi.org/10.1177/0305735620978688
https://doi.org/10.1177/0305735620978688
https://doi.org/10.1111/j.1467-8624.2010.01499.x
https://doi.org/10.3758/s13421-021-01226-6
https://doi.org/10.3389/fpsyg.2018.02389
https://doi.org/10.3389/fpsyg.2018.02389
https://mellon.org/news-blog/articles/cognitive-outcomes-liberal-education/
https://mellon.org/news-blog/articles/cognitive-outcomes-liberal-education/
https://mellon.org/news-blog/articles/cognitive-outcomes-liberal-education/
https://doi.org/10.1177/0305735617692666
https://doi.org/10.1177/0305735617692666
https://doi.org/10.1177/0305735617692666
https://doi.org/10.1177/1029864919892308
https://doi.org/10.1177/1029864919892308
https://doi.org/10.1177/1029864919892308
https://doi.org/10.1177/0192513X12460218
https://doi.org/10.1177/0192513X12460218
https://doi.org/10.1177/0192513X12460218
https://doi.org/10.1111/1467-9280.00260
https://doi.org/10.1111/sode.12439
https://doi.org/10.1111/sode.12439
https://doi.org/10.1525/mp.2017.34.3.319
https://doi.org/10.1525/mp.2017.34.3.319
https://doi.org/10.11111/infa.12140
https://doi.org/10.11111/infa.12140
https://doi.org/10.2307/3345779
https://doi.org/10.2307/3345779
https://doi.org/10.2307/3345779
https://doi.org/10.1177/0891241612447813
https://doi.org/10.1177/0891241612447813
https://doi.org/10.1126/science.1204529
https://doi.org/10.3389/fpsyg.2014.00958
https://doi.org/10.3389/fpsyg.2014.00958
https://doi.org/10.3389/fpsyg.2014.00958
https://doi.org/10.80/14613808.2013.829428
https://doi.org/10.80/14613808.2013.829428
https://doi.org/10.3389/fpsyg.2019.00750
https://doi.org/10.3389/fpsyg.2019.00750
https://doi.org/10.3389/fpsyg.2019.00750
https://doi.org/10.1007/s10826-016-0369-x
https://doi.org/10.1007/s10826-016-0369-x
https://doi.org//10.1016/j.learninstruc.2013.11.003
https://doi.org//10.1016/j.learninstruc.2013.11.003
https://doi.org//10.1016/j.learninstruc.2013.11.003
https://doi.org/10.1037/a0038256
https://doi.org/10.1037/a0038256
https://doi.org/10.1037/a0038256


socialization: Theory and research (pp. 566–589). Guilford
Press.

Goldstein, T. R., Lerner, M. D., &Winner, E. (2017). The arts as a
venue for developmental science: Realizing a latent opportu-
nity. Child Development, 88(5), 1505–1512. https://doi.org/
10.1111/cdev.12884

Good, A., & Russo, F. (2016). Singing promotes cooperation
in a diverse group of children. Social Psychology, 47(6),
340–344. https://doi.org/10.1027/1864-9335/a000282

Graves, B. K. (2019). Belonging in band: Relatedness support,
relatedness satisfaction, prosocial behavior and music practice
in high school band [Doctoral dissertation]. ProQuest Digital
Dissertations and Theses database. (Publication No. 13813988).

Guinote, A., Cotzia, I., Sandhu, S., & Siwa, P. (2015). Social
status modulates prosocial behavior and egalitarianism in pre-
school children and adults. Proceedings of the National
Academy of Sciences, 112(3), 731–736. https://doi.org/10.
1073/pnas.1414550112

Hughes, C., & Ensor, R. (2005). Executive function and theory of
mind in 2 year olds: A family affair?, Developmental
Neuropsychology, 28(2), 645–668. https://doi.org/10.1207/
s15326942dn2802_5

Halberg, K., Martin, W. E., & McClure, J. R. (2017). The impact
of music instruction on attention in kindergarten children.
Psychomusicology: Music, Mind and Brain, 27(2), 113–121.
https://doi.org/10.1037/pmu0000177

Hao, J. (2017). Do children with better inhibitory control donate
more? Differentiating between early and middle childhood
and cool and hot inhibitory control. Frontiers in Psychology,
8, 2182. https://doi.org/10.3389/fnins.2019.01080

Hennessy, S. L., Sachs, M., Ilari, B., & Habibi, A. (2019). Effects
of music training on inhibitory control and associated neural
networks in school-aged children: A longitudinal study.
Frontiers in Neuroscience, 13, 1080. https://doi.org/10.3389/
fnins.2019.01080

Ilari, B., Fesjian, C., & Habibi, A. (2018). Entrainment, theory of
mind and prosociality in child musicians. Music & Science,
1(1), 1–11. https://doi.org/10.1177/2059204317753153

Ilari, B., Helfter, S., & Huynh, T. (2020). Associations between
musical participation and young children’s prosocial behav-
iors. Journal of Research in Music Education, 67(4), 399–
412. https://doi.org/10.1177/0022429419878169

Jaschke, A. C., Honing, H., & Scherder, E. J. A. (2018).
Longitudinal analysis of music education on executive func-
tions in primary school children. Frontiers in Neuroscience,
12, article 103. https://doi.org/10.3389/fnins.2018.00103

Kirschner, S., & Ilari, B. (2014). Joint drumming in Brazilian and
German preschoolers: Cultural differences in synchronization
skills, but no prosocial effects. Journal of Cross-Cultural
Psychology, 45(1), 137–166. https://doi.org/10.1177/
0022022113493139

Kirschner, S., & Tomasello, M. (2010). Joint music making pro-
motes prosocial behavior in 4-year-old children. Evolution &
Human Behavior, 31(5), 354–364. https://doi.org/10.1016/j.
evolhumbehav.2010.04.004

Lerner, R., & Benson, J. (2013). Introduction: Embodiment and epi-
genesist: A view of the issues. Advances in Child Behavior and

Development, 45(1), 1–20. https://doi.org/10.1016/B978-0-12-
397946-9.00001-4

Linnavalli, T., Putkinen, V., Lipsanen, J., Huotilainen, M., &
Tervaniemi, M. (2018). Music playschool enhances children’s
linguistic skills. Scientific Reports, 8, 8767. https://doi.org/10.
1038/s41598-018-27126-5

Loui, P., & Guetta, R. (2018). Music and attention, executive func-
tion, and creativity. In M. H. Thaut & D. A. Hodges (Eds.), The
Oxford handbook of music and the brain (pp. 263–284).
Oxford University Press.

Miller, E. K., & Cohen, J. D. (2001). An integrative theory of pre-
frontal cortex function. Annual Review of Neuroscience, 14,
167–202.

Miyake, A., & Friedman, N. (2012). The nature and organization
of individual differences in executive functions: Four general
conclusions. Current Directions in Psychological Science,
21(1), 8–14. https://doi.org/10.1177/0963721411429458

Moreno, S., Bialystok, E., Barac, R., Schellenberg, E. G., Cepeda,
N. J., & Chau, T. (2011). Short-term music training enhances
verbal intelligence and executive functioning. Psychological
Science, 22(11), 1425–1433. https://doi.org/10.1177/
0956797611416999

Montroy, J. J., Bowles, R. P., Skibbe, L. E., McClelland, M. M., &
Morrison, F. J. (2016). The development of self-regulation
across early childhood. Developmental Psychology, 52(11),
1744–1762. https://doi.org/10.1037/dev0000159

Moriguchi, Y., Chevalier, N., & Zelazo, P. D. (2016). Editorial:
Development of executive function during childhood.
Frontiers in Psychology, 7, article 6. https://doi.org/10.3389/
fpsyg.2016.00006

Moriguchi, Y., Shinohara, I., Todo, N., & Meng, X. (2020).
Prosocial behavior is related to later executive function
during early childhood: A longitudinal study. European
Journal of Developmental Psychology, 17(3), 352–364.
https://doi.org/10.1080/17405629.2019.1628737

Morra, S., Gandolfi, E., Panesi, S., & Prandelli, L. (2021). A
working memory span task for toddlers. Infant Behavior &
Development, 63. Advance online publication. https://doi.org/
10.1016/j.infbeh.2021.101550

Muthén, L. K., & Muthén, B. O. (2017). Mplus Version 8. Base
Program and Combination Add-On (64-Bit). (No. 8).

Padilla-Walker, L., & Carlo, G. (2014). The study of prosocial
development: Past, present and future. In L. Padilla-Walker
& G. Carlo (Eds.), Prosocial development: A multidimensional
approach (pp. 3–16). Oxford University Press.

Perkins, D. N., & Salomon, G. (1992). Transfer of learning.
International encyclopedia of education (Second Edition).
Pergamon Press. Retrieved from http://learnweb.harvard.edu/
alps/thinking/docs/traencyn.htm

Pfiff, P. K., Kraus, M. A., Côté, S., Cheng, B. H., & Keltner, D.
(2010). Having less, giving more: The influence of social class
on prosocial behavior. Journal of Personality and Social
Psychology, 99(5), 771–784. https://doi.org/10.1037/10020092

Pianta, R., & Stuhlman, M. (2004). Teacher-child relationships
and children’s success in the first years of school. School
Psychology Review, 33(3), 444–458. https://doi.org/10.1080/
02796015.2004.12086261

Ilari et al. 15

https://doi.org/ 10.1111/cdev.12884
https://doi.org/ 10.1111/cdev.12884
https://doi.org/10.1027/1864-9335/a000282
https://doi.org/10.1073/pnas.1414550112
https://doi.org/10.1073/pnas.1414550112
https://doi.org/10.1207/s15326942dn2802_5
https://doi.org/10.1207/s15326942dn2802_5
https://doi.org/10.1037/pmu0000177
https://doi.org/10.1037/pmu0000177
https://doi.org/10.3389/fnins.2019.01080
https://doi.org/10.3389/fnins.2019.01080
https://doi.org/10.3389/fnins.2019.01080
https://doi.org/10.3389/fnins.2019.01080
https://doi.org/10.1177/2059204317753153
https://doi.org/10.1177/2059204317753153
https://doi.org/10.1177/0022429419878169
https://doi.org/10.1177/0022429419878169
https://doi.org/10.3389/fnins.2018.00103
https://doi.org/10.1177/0022022113493139
https://doi.org/10.1177/0022022113493139
https://doi.org/10.1177/0022022113493139
https://doi.org/10.1016/j.evolhumbehav.2010.04.004
https://doi.org/10.1016/j.evolhumbehav.2010.04.004
https://doi.org/10.1016/B978-0-12-397946-9.00001-4
https://doi.org/10.1016/B978-0-12-397946-9.00001-4
https://doi.org/10.1038/s41598-018-27126-5
https://doi.org/10.1038/s41598-018-27126-5
https://doi.org/10.1177/0963721411429458
https://doi.org/10.1177/0963721411429458
https://doi.org/10.1177/0956797611416999
https://doi.org/10.1177/0956797611416999
https://doi.org/10.1037/dev0000159
https://doi.org/10.1037/dev0000159
https://doi.org/10.3389/fpsyg.2016.00006
https://doi.org/10.3389/fpsyg.2016.00006
https://doi.org/10.3389/fpsyg.2016.00006
https://doi.org/10.1080/17405629.2019.1628737
https://doi.org/10.1080/17405629.2019.1628737
https://doi.org/10.1016/j.infbeh.2021.101550
https://doi.org/10.1016/j.infbeh.2021.101550
https://doi.org/10.1016/j.infbeh.2021.101550
http://learnweb.harvard.edu/alps/thinking/docs/traencyn.htm
http://learnweb.harvard.edu/alps/thinking/docs/traencyn.htm
http://learnweb.harvard.edu/alps/thinking/docs/traencyn.htm
https://doi.org/10.1037/10020092
https://doi.org/10.1037/10020092
https://doi.org/10.1080/02796015.2004.12086261
https://doi.org/10.1080/02796015.2004.12086261


Rabinowitch, T.-C., Cross, I., & Burnard, P. (2012). Long-term
musical group interaction has a positive influence on
empathy in children. Psychology of Music, 41(4), 484–498.
https://doi.org/10.1177/0305735612440609

Rabinowitch, T.-C., & Meltzoff, A. (2017). Synchronized move-
ment experience enhances peer cooperation in preschool chil-
dren. Journal of Experimental Child Psychology, 160(1), 21–
32. https://doi.org/10.1016/j.jecp.2017.03.001

Rzonsa, N. M. (2016). Perceptions and meanings of belonging-
ness within an orchestra: A narrative study [Doctoral disserta-
tion]. ProQuest Digital Dissertations and Theses database.
(Publication No. 10016859).

Schellenberg, E. G. (2020). Music training, individual differences,
and plasticity. In M. S. C. Thomas, D. Mareschal, &
I. Dumontheil (Eds.), Educational neuroscience: Development
across the lifespan (pp. 415–441). Routledge. https://doi.org/
10.4324/9781003016830-21

Schellenberg, E. G., Corrigall, K. A., Dys, S. P., & Malti, T. (2015).
Group music training and children’s prosocial skills. PLoS ONE,
10(10), e0141449. https://doi.org/10.1371/journal.pone.0141449

Shen, Y., Lin, Y., Liu, S., Fang, L., & Liu, G. (2019). Sustained
effect of music training on the enhancement of executive func-
tion in preschool children. Frontiers in Psychology, 10, 1910.
https://doi.org/10.3389/fpsyg.2019.01910

Slater, J., Strait, D., Skoe, E., O’Connell, S., Thompson, E., &
Kraus, N. (2014). Longitudinal effects of group music
instruction on literacy skills in low-income children. PLoS
ONE, 9(11), e113383. https://doi.org/10.1371/journal.pone.
0113383

Slater, J., Tierney, A., & Kraus, N. (2013). At-risk elementary
school children with one year of classroom music instruction
are better at keeping a beat. PLoS ONE, 8(10), e77250.
https://doi.org/10.1371/journal.pone.0077250

Torréns, M. G., & Kärtner, J. (2018). Affiliation motivates child-
ren’s prosocial behaviors: Relating helping and comforting to
imitation. Social Development, 28(3), 501–513. https://doi.
org/10.1111/sode.12357

Trainor, L. J., Shahin, A. J., & Roberts, L. E. (2009).
Understanting the benefits of musical training: Effects on oscil-
latory brain activity. Annals of New York Academy of Sciences,
1169(1), 133–142. https://doi.org/10.1111/j.1749-6632.2009.
04589.x

Valencia, E. M. (2004). Latinos. In S. Loue &M. Sajatovic (Eds.),
Encyclopedia of women’s health (pp. 358–362). Springer
Science + Business Media.

Welch, G. F., Purves, R., Saunders, J., Mason, K., & Bowmer, A.
(2020). “Sing Every Day”: An evaluation of a VOCES8
Foundation school-based singing project in Hackney,
London 2019. London: VOCES8 Foundation. https://static1.
squarespace.com/static/5ad86fafe2ccd1757bccd81a/t/5fdb41
d26fd4f828fde57753/1608204776953/Sing+Every+Day+
Final+Report.pdf

Welch, G., Himonides, E., Saunders, J., Papageorgi, I., & Sarazin,
M. (2014). Singing and social inclusion. Frontiers in
Psychology 5, 803. https://doi.org/10.3389/fpsyg.2014.00803

White, E. J., Hutka, S. A., Williams, L. J., & Moreno, S. (2013).
Learning, neural plasticity and sensitive periods: Implications
for language acquisition, music training and transfer across
the lifespan. Frontiers in Systems Neuroscience, 7, 90.
https://doi.org/10.3389/fnsys.2013.00090

Williams, K. E., Barrett, M. S., Welch, G. F., Abad, V., &
Broughton, M. (2015). Associations between early shared
music activities in the home and later CHILD outcomes: find-
ings from the longitudinal study of Australian children. Early
Childhood Research Quarterly, 31, 1130–124. https://doi.
org/10.1016/j.ecresq.2015.01.004

Williams, K. E., & Berthelsen, D. (2017). The development of
prosocial behaviour in early childhood: Contributions of
early parenting and self-regulation. International Journal of
Early Childhood, 49, 73–94. https://doi.org/10.1007/s13158-
017-0185-5

Yoshikawa, H., Weisner, T. S., Kalil, A., & Way, N. (2008).
Mixing qualitative and quantitative research in developmental
science: Uses and methodological choices. Developmental
Psychology, 44(2), 344–355. https://doi.org/10.1037/0012-
1649.44.2.344

Zelazo, P. D. (2006). The dimensional change card sort (DCCS): A
method of assessing executive function in children. Nature
Protocols, 1(1), 297–301. https://doi.org/10.1038/nprot.2006.46

Zelazo, P. D., Blair, C. B., & Willoughby, M. T. (2016). Executive
function: Implications for education (NCER 2017-2000).
Washington, DC: National Center for Education Research,
Institute of Education Sciences, U.S. Department of Education.
https://ies.ed.gov/

16 Music & Science

https://doi.org/10.1177/0305735612440609
https://doi.org/10.1177/0305735612440609
https://doi.org/10.1016/j.jecp.2017.03.001
https://doi.org/10.1016/j.jecp.2017.03.001
https://doi.org/10.4324/9781003016830-21
https://doi.org/10.4324/9781003016830-21
https://doi.org/10.1371/journal.pone.0141449
https://doi.org/10.1371/journal.pone.0141449
https://doi.org/10.3389/fpsyg.2019.01910
https://doi.org/10.1371/journal.pone.0113383
https://doi.org/10.1371/journal.pone.0113383
https://doi.org/10.1371/journal.pone.0113383
https://doi.org/10.1371/journal.pone.0077250
https://doi.org/10.1111/sode.12357
https://doi.org/10.1111/sode.12357
https://doi.org/10.1111/j.1749-6632.2009.04589.x
https://doi.org/10.1111/j.1749-6632.2009.04589.x
https://static1.squarespace.com/static/5ad86fafe2ccd1757bccd81a/t/5fdb41d26fd4f828fde57753/1608204776953/Sing+Every+Day+Final+Report.pdf
https://static1.squarespace.com/static/5ad86fafe2ccd1757bccd81a/t/5fdb41d26fd4f828fde57753/1608204776953/Sing+Every+Day+Final+Report.pdf
https://static1.squarespace.com/static/5ad86fafe2ccd1757bccd81a/t/5fdb41d26fd4f828fde57753/1608204776953/Sing+Every+Day+Final+Report.pdf
https://static1.squarespace.com/static/5ad86fafe2ccd1757bccd81a/t/5fdb41d26fd4f828fde57753/1608204776953/Sing+Every+Day+Final+Report.pdf
https://static1.squarespace.com/static/5ad86fafe2ccd1757bccd81a/t/5fdb41d26fd4f828fde57753/1608204776953/Sing+Every+Day+Final+Report.pdf
https://static1.squarespace.com/static/5ad86fafe2ccd1757bccd81a/t/5fdb41d26fd4f828fde57753/1608204776953/Sing+Every+Day+Final+Report.pdf
https://static1.squarespace.com/static/5ad86fafe2ccd1757bccd81a/t/5fdb41d26fd4f828fde57753/1608204776953/Sing+Every+Day+Final+Report.pdf
https://static1.squarespace.com/static/5ad86fafe2ccd1757bccd81a/t/5fdb41d26fd4f828fde57753/1608204776953/Sing+Every+Day+Final+Report.pdf
https://static1.squarespace.com/static/5ad86fafe2ccd1757bccd81a/t/5fdb41d26fd4f828fde57753/1608204776953/Sing+Every+Day+Final+Report.pdf
https://static1.squarespace.com/static/5ad86fafe2ccd1757bccd81a/t/5fdb41d26fd4f828fde57753/1608204776953/Sing+Every+Day+Final+Report.pdf
https://static1.squarespace.com/static/5ad86fafe2ccd1757bccd81a/t/5fdb41d26fd4f828fde57753/1608204776953/Sing+Every+Day+Final+Report.pdf
https://static1.squarespace.com/static/5ad86fafe2ccd1757bccd81a/t/5fdb41d26fd4f828fde57753/1608204776953/Sing+Every+Day+Final+Report.pdf
https://doi.org/10.3389/fpsyg.2014.00803
https://doi.org/10.3389/fnsys.2013.00090
https://doi.org/10.3389/fnsys.2013.00090
https://doi.org/10.1016/j.ecresq.2015.01.004
https://doi.org/10.1016/j.ecresq.2015.01.004
https://doi.org/10.1007/s13158-017-0185-5
https://doi.org/10.1007/s13158-017-0185-5
https://doi.org/10.1037/0012-1649.44.2.344
https://doi.org/10.1037/0012-1649.44.2.344
https://doi.org/10.1038/nprot.2006.46
https://ies.ed.gov/
https://ies.ed.gov/

	 Musical Activities and Prosocial Behaviors
	 Musical Activities and Executive Function
	 Study Aims and Hypotheses
	 Method
	 Sample
	 Music Curriculum
	 Measures
	 The Prosocial Game: Helping and Sharing
	 Dimensional Change Card Sort: Cognitive Flexibility
	 Spin the Pots: Working Memory and Inhibition Control
	 PPVT-4, Form A
	 Procedures

	 Results
	 Discussion and Conclusion
	 Notes
	 References


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile ()
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 5
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Average
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Average
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Average
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /PDFX1a:2003
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError false
  /PDFXTrimBoxToMediaBoxOffset [
    33.84000
    33.84000
    33.84000
    33.84000
  ]
  /PDFXSetBleedBoxToMediaBox false
  /PDFXBleedBoxToTrimBoxOffset [
    9.00000
    9.00000
    9.00000
    9.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV <>
    /HUN <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames false
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks true
      /AddColorBars false
      /AddCropMarks true
      /AddPageInfo true
      /AddRegMarks false
      /BleedOffset [
        9
        9
        9
        9
      ]
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks true
      /IncludeHyperlinks true
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MarksOffset 6
      /MarksWeight 0.250000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


