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 Musical training at a young age may strengthen the 
brain, especially regions that influence language skills 
and executive function. Specifically, the volume of 
brain regions related to hearing and self—awareness 
appear to larger in those who began taking music 
lessons before age seven (Wan & Schlaug, 2010).

 Singing appears to have a positive effect on 
language development, speech, and comprehension. 
The brain behaves similarly when one is either 
reading out loud or singing (Trollinger, 2010, p. 22).

 Performing, listening, and moving to music  
engages regions throughout the cortex, subcortex,  
and cerebellum. These activations are not specific to 
music processing; rather, music shares supramodal 
networks that are also used for communication, 
cognitive, and sensorimotor functioning (LaGasse & 
Thaut, 2013, p. 228).

Music and neuroscience— 
implications for educators

This research field is still relatively young and 
“findings need to be handled with great care, as the 
current level and type of research and findings are not 
sufficient to base an argument for a paradigm shift” 
(Collins, 2012, p. 51). Flohr (2010, p. 17) concludes 
succinctly; “new information is always available, much 
research is not yet confirmed, techniques for imaging 
are being developed and refined, and a prudent teacher 
will keep up to date and experiment with strategies to 
determine best practices.”

Nevertheless, modern neuroimaging techniques 
have shown that “musical activities, ranging from 
simple music listening to singing and playing a 
musical instrument, have diverse positive effects on 
the structure and function of the brain” (Sarkamo, 
Tevaniemi & Huotilainen, 2013, p. 189). 

Music and cognitive function
Given that early music education enhances the 

development of the brain, is there an associated 
improvement in tests of cognitive performance? 
Active engagement with music can have an impact 
on intellectual development and cognitive function 
(Hallam, 2010). Winner, Goldstein and Vincent—
Lancrin (2013, p. 119) reviewed numerous studies 
and concluded that “music lessons improve children’s 
academic performance and their IQ”. Likewise, 
Thornton (2013, p. 5) examined standardised test scores 
of almost 7000 Pennsylvanian students from Grades 
5, 8 and 11, and found “significantly higher scores for 
students involved in music compared with students not 
involved in music”. 

Three studies have also examined cognitive 
function in participants who had musical training 
and compared these to participants who had no 
training. Hille and Schupp (2013, p. 1) concluded that 
“adolescents with music training have better cognitive 
skills and school grades and are more conscientious, 
open and ambitious… Music improves cognitive and 
non—cognitive skills more than twice as much as sports, 
theatre or dance”. Overall, the researchers found “strong 
differences in terms of cognitive and non—cognitive 
skills between adolescents who learned a musical 
instrument during childhood and those who did not”. 

Similarly Rickard et al. (2010, p. 42) found that “one 
year of a strings—based instrumental program significantly 
enhanced students’ learning and immediate recall of verbal 

information, while a similarly novel juggling program did 
not.” Their findings were “present when the potentially 
confounding effects of age and school were controlled, and 
were surprisingly robust” although the effect did not persist 
into the following year (p. 42). 

Kaviani, Mirbaha, Pournaseh, and Sagan (2013) 
investigated Tehran preschool children who received 
music lessons and compared them to children who had 
no music lessons. The findings revealed that “children 
who participated in the music lessons demonstrated 
a significant increase in IQ scores compared to those 
who did not receive any musical lessons” (p. 6). Kaviani 
et al. (2013, p. 6) concluded from their study that 
“participation in music lessons can lead to enhanced 
intellectual functioning and increased abilities in verbal 
and non—verbal skills as well as enhanced memory 
capacity and performance”.

Music and cognitive function— 
cautionary notes

Despite many studies linking music to higher IQ, it 
is important to remember the number of variables that 
can affect any research. Winner et al. (2013, p. 86) warn 
that any study examining the impact of music lessons 
on cognitive function should control for the socio—
economic status and IQ of the students involved, they 
note that “unfortunately this kind of precaution is not 
always followed”. 

Schellenberg (2011) concluded that high 
functioning students with high IQs are more likely to 
seek music lessons, which in turn enhances their IQ. 
Therefore selection effects must be considered in any 
study of music and cognitive function. 

The association between music lessons and 
intelligence is undoubtedly complex. It is important 
to recognise roles of both nature and nurture in the 
association, to considering individual differences in 
personality as well as intelligence, and to broaden 
the focus to explain what appears to be a special link 
between music lessons and academic achievement. 
Careful consideration of what makes children with music 
lessons particularly good students could help to resolve 
outstanding issues about associations between music 
lessons and intelligence (Schellenberg, 2011, p. 297).

There is also a lesson to be learnt from the kerfuffle 
caused by ‘The Mozart Effect’. In the early 1990s this 
effect became widespread; the notion that if children 
or babies listen to music composed by Mozart they will 
become more intelligent and enhance their spatial skills. 
Misconceived from an original study, The Mozart Effect 
rippled to the point where countless Mozart CDs were 
sold to new parents and some educational institutions 
played classical music in their classrooms. Schellenberg 
(2012, p. 324) studied the effect and found that Mozart’s 
music is only one example of a stimulus that changes 
how people feel, which “in turn, influences how they 
perform on tests of cognitive abilities... There does not 
appear to be a specific link between music listening and 
cognitive abilities, and certainly not between listening 
to Mozart and spatial abilities”.

Music and cognitive function— 
implications for educators

Despite warnings about misconstruing research and 
media take—up of myths, educators should consider  

 (continues over) 

RESEARCH REVIEW:
THE BENEFITS OF MUSIC 
PARTICIPATION  
A summary of academic research

“Music is moral law. It gives soul to 
the universe, wings to the mind, 
flight to the imagination, a charm 
to sadness, and a gaiety and life to 
everything. It is the essence of order 

and leads to all that is good, true and beautiful”.—Plato.

Schools that invest in the creative arts are fostering 
the holistic development of students, which benefits the 
individual and the entire school community. Caldwell 
and Vaughan (2012, p. 3) conclude in their book 
Transforming education through the arts that “there 
is persuasive evidence that participation in the arts 
can have a powerful impact on achievement in other 
areas of the curriculum and on student wellbeing”. Yet 
the majority of students at primary schools and a large 
proportion of students at secondary schools are missing 
out on music education.

While the creative arts encompass many subjects, 
this Research Review focuses on music. Researchers 
have demonstrated that engaging girls in music may 
improve their cognitive function, neuroplasticity,  
social competence, self—esteem, and can impact on 
language and mathematics learning. However, music is 
not a panacea, and its inclusion in the curriculum does 
not necessarily lead directly to engagement (Collins, 
2012, p. 221).

Outlined within this review are two particular 
examples of music programs which have been the 
subject of rigorous research. These programs are 
conducted in schools that would otherwise not be able 
to engage their students in music, and the effects are 
astounding. There is great student inequality in the 
provision of music education in schools. The conclusion 
of this review calls for a re—think about the importance 
of music education, and a reinvestment to engage all 
students through this universal subject.

Music and neuroscience
As a discipline, music predates neuroscience and 
neuroeducation by centuries, yet the gap between these 
fields is narrowing as neuroscientists explore the effects 
of music on the brain. Pearce and Rohrmeier (2012, 
p. 468) say that music is an ideal conduit for studying 
the mind because “appreciating and producing music 
simultaneously engages many complex perceptual, 
cognitive, and emotional processes”. Making music 
is also a universal human trait that has played an 
important role in human evolution. Collins (2013, p. 
218) describes music as literally “lighting up the brain 
like no other human activity”.

Neuroplasticity is described as the way the brain 
can change its own structure and function through 
thought, experience and activity. The “effects of music 
training in relation to brain plasticity have caused 
excitement…therefore the role of music in shaping 
individual development deserves consideration” 
(Kraus & Chandrasekaran, 2010, p. 599). The benefits 
of neuroplasticity continue throughout the lifespan; 

musical experiences during childhood and adolescence 
can result in long—lasting changes in the brain. There 
are now “more than 100 neuro—imaging studies 
showing that music activates multiple brain networks 
during music listening, responding and performance. 
As a result, when we compare musicians and non—
musicians there are substantial differences in size, 
shape, density, connectivity, and functional activity 
that occur extensively throughout the musician’s brain” 
(Wilson, 2013, p. 140). 

Music and neuroscience—early childhood
Hyde et al. (2009) tested young American children 

who had no prior formal musical training. They 
documented brain changes “after only 15 months 
of musical training in early childhood, which were 
correlated with improvements in musically relevant 
motor and auditory skills” (p. 3019). The brain 
changes diverged from typical brain development and 
demonstrated that “the differential development of 
these brain regions is induced by instrumental practice 
rather by than pre—existing biological predictors of 
musicality. These results provide new evidence for 
training—induced structural brain plasticity in early 
childhood” (p. 3024). 

Likewise Moreno et al. (2009) conducted a 
longitudinal study with 8 year old children and found 
that musically trained children “showed enhanced 
reading and pitch discrimination abilities in speech. 
Remarkably, six months of musical training thus suffices 
to significantly improve behaviour and to influence 
the development of neural processes as reflected in 
specific pattern of brain waves” (p. 712). This study 
confirmed Hyde’s findings that “relatively short periods 
of training have strong consequences on the functional 
organisation of the child’s brain” and neuroplasticity 
(Moreno et al., 2009, p. 712). 

White—Schwoch et al. (2013, p. 17667) even found 
that a “moderate amount (4 —14 years) of music training 
early in life is associated with faster neural timing in 
response to speech later in life, long after training 
stopped (40 years).” Specifically, early music training 
“set the stage for subsequent interactions with sound” 
and may “sustain sharpened neural processing in 
central auditory nuclei well into older age” (p. 17667). 
In addition to long—term brain changes, music training 
enhances short term plasticity (Seppanen, Pesonen & 
Tervaniemi, 2012, p. 600). 

Music and neuroscience— 
a snapshot of brain regions and benefits
Supplementing the literature which concludes that music 
training benefits neuroplasticity and brain development 
throughout life, there are a number of individual studies 
which have focused on specific brain regions:

 Music may have an effect on the dopaminergic 
pathway; the pleasure—seeking areas of the brain 
(Gangrade, 2012, p. 40).

 Through production of messengers such as 
hormones, neurotransmitters, cytokines, and proteins, 
music elicits biological responses to stress, emotion, 
and immune function (Gangrade, 2012, p. 40).

 Musical training has been linked with brain 
plasticity in the primary and secondary motor and 
auditory regions of the brain, and also in multi—
modal integration regions in the frontal and parietal 
regions (Wan & Schlaug, 2010, p. 575).
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the broad—ranging effects of music education within 
their schools, including enhanced cognitive functioning 
which can assist students across a variety of domains.

Other studies on the widespread effects  
of music

In addition to enhanced cognitive function, 
researchers have found a variety of benefits for students 
who study, play, create and participate in music. A brief 
summary of these studies is highlighted in this section.

Music and self—esteem
Rickard et al. (2012) allocated Grade 1, 2 and 3 

children from ten primary schools to Kodaly music 
classes or juggling classes. The music program was 
predominantly strings based. Results “indicated that 
school—based music classes prevented a decline in 
global self—esteem measures experienced by the 
control group in both the younger and older cohorts, 
and in general and academic self—esteem for the older 
cohort” (p. 293). Therefore “increasing the frequency 
and quality of arts—based activities can be beneficial 
for the self—esteem of primary school—aged children” 
(p. 293). 

Music and literacy
Researchers from “distinctly different areas find 

that music training or proficiency with musical skills 
helps reinforce reading ability” (Hansen & Milligan, 
2012, p. 76). Reading and music learning require 
higher order cognitive skills and have many parallel 
functions (p. 77). The role of music “in facilitating 
language skills contributes to the development of 
reading skills” (Hallam, 2010, p. 273). Specifically, 
music plays a major role in developing perceptual 
processing systems which aid the “encoding and 
identification of speech sounds and patterns: the 
earlier the exposure to active music participation and 
the greater the length of participation, the greater 
the impact. Transfer of these skills is automatic and 
contributes not only to language development but also 
to literacy” (p. 272). 

Links have been also found between musical 
training and word decoding skills (Winner et al., 2013, 
p. 99). Even aural language skills share “strikingly 
similar” pathways as those needed for music learning 
(Hansen & Milligan, 2012, p. 76).

Moreno et al. (2011, p. 1429) found that after a short 
music training program, preschool “children exhibited 
enhanced performance on a measure of vocabulary 
knowledge reflecting verbal intelligence.” Over 90% of 
participants showed improvement in verbal intelligence 
after music training (p. 1430). The researchers 
concluded that transfer of high—level cognitive skills 
is possible in early childhood. Cooper (2010, p. 27) 
concurred; “young children’s music learning processes 
are similar to those in language acquisition”.

Music programs that make a difference
Two music programs that have been trialled and 
researched in Australia demonstrate the benefits of 
engaging students through the arts. 

The Pizzicato Effect
The Melbourne Symphony Orchestra (MSO) 

has a partnership with Meadows Primary School 
called The Pizzicato Effect. Meadows Primary School 
in Melbourne’s suburb of Broadmeadows has 95% 

unemployed parents and inter—generational poverty. 
Students from 19 language backgrounds attend the 
school, including children of refugees, migrants and 
asylum seekers (Evans, 2014, p. 16). A pilot program 
commenced in 2009 and this year The Pizzicato Effect 
provides quality music education for students across 
the whole school, with Kodaly training, and group 
instrumental lessons on violin, viola, cello or double 
bass. Senior students also play in an orchestra. The 
MSO provides all instruments and weekly instrumental 
lessons. Performance opportunities and the option for 
children, families and teachers to access MSO concerts 
are also facilitated (MSO, 2014). 

The University of Melbourne is conducting research 
on the effectiveness of the program but the immediate 
impact on the school community has been phenomenal. 
Initial results show improved literacy and stronger 
non—verbal reasoning skills among the students who 
participate in the program. The school principal, 
Julie Cooke has reported lower truancy rates and says 
the pride that both children and their parents now 
have as a result of The Pizzicato Effect, is “amazing” 
(Evans, 2014, p. 16). The “children have developed 
a strong relationship with their MSO mentors and 
a love of music, and their classroom teachers have 
reported improved focus, self—confidence, grades and 
behaviour” (MSO, 2014).

A six minute video demonstrating the success of  
The Pizzicato Effect, can be viewed at: 
www.mso.com.au/education/the—pizzicato—effect/

The Song Room
The Song Room (TSR) provides free music and 

arts based programs for children in disadvantaged 
and other high—need settings (Caldwell & Vaughan, 
2012, p. 3). Researchers examined the effects of TSR 
on the performance of students in ten Western Sydney 
schools and compared them to a control group of four 
schools that did not offer the TSR program. Results 
showed that:

 Students who participated in TSR showed 
significantly higher grades in their academic subjects 
(English, mathematics, science, technology and 
human society) in comparison to those who had 
not participated in TSR. The largest effect size was 
observed for science and technology grades… which 
was equivalent to a gain of half a year in achievement.

 Participation in TSR was associated with a gain  
of approximately one year in Year 5 NAPLAN  
scores in reading.

 The percentage of students absent on a day  
when TSR programs were offered was higher in non—
TSR schools than in TSR schools. 

 The behaviour of TSR students showed 
improvement, through decreased anger, decreased 
stress and worry.

 TSR students showed an increase in confidence  
and self—expression.

 Participation in TSR was associated with  
higher levels of social and emotional wellbeing  
and resilience, compared to measures for  
students in matching schools. (Caldwell &  
Vaughan, 2012, pp. 2—7). 

Overall, “engagement in the arts is associated 
with increased academic achievement, literacy, IQ, 
mathematics and attendance. Moreover, students tend 

to show improvement on psychological and behavioural 
indicators such as self—esteem, self—efficacy, 
motivation and empathy” (Caldwell & Vaughan, 2012a, 
p, 59). The researchers concluded that “evidence on 
the impact of the arts in schooling is now irrefutable” 
(Caldwell & Vaughan, 2012, p. 8).

 Unequal access to music education
Both The Pizzicato Effect and The Song Room 

provide high quality arts education to students in 
Australian state schools that could not otherwise 
afford it. Caldwell and Vaughan (2012, p. 6) note that 
“the sidelining of the arts appears to be more evident 
in public schools than in independent schools, and 
more so in public schools in highly disadvantaged 
settings than in their counterparts in more affluent 
communities.” Children who take music lessons  “tend 
to come from families that are more educated and 
of higher socio—economic status than families of 
children who do not take music lessons” (Winner et al., 
2013, p. 86). 

The Music Council of Australia (2013) states that 
students in most Australian schools are missing out on 
music education: 2/3 of Australian primary schools and 
1/3 of secondary schools are yet to receive classroom 
music. Approximately 88% of private schools offer 
quality music education but less than 23% government 
schools (Music Council of Australia, 2013, p. 1). 

Music programs in schools are costly. Sourcing 
and funding specialist music educators is also an 
obstacle for many schools. A 2013 inquiry into music 
education in Victorian state schools stated “despite 
several comprehensive reports on music education at 
both the state and national level, there have been few 
substantive improvements to the quality and provision 
of school music education in Victoria over the past two 
decades” (Parliament of Victoria, 2103, p. xxi). Douglas 
(2009, p. 141) found similar results in a doctoral 
survey of music education in New Zealand primary, 
intermediate and middle schools: “indications are that 
music education is an extremely low priority in a large 
number of schools”.

A range of factors contributes to this issue, 
“including the capacity and confidence of teachers 
to deliver music education, the place of music in 
the curriculum and the status of music in schools” 
(Parliament of Victoria, 2103, p. 2). Collins concurs; 
“the value of music education in a child’s development 
has not necessarily diminished in the last century,  
but other priorities have taken centre stage” (Collins, 
2012, p. 230). 

Caldwell and Vaughan believe the rise of high—
stakes testing is a new barrier to the provision of 
music education in schools. The focus on “literacy and 
numeracy, often accompanied by high—stakes testing… 
is exerting pressure on other areas of learning and 
teaching” (Caldwell & Vaughan, 2012a, p. 2). Trinick 
(2012, p. 1) agrees that “increasing demands to provide 
evidence of achievement in the areas of numeracy 
and literacy can cause anxiety for both teachers and 
students and has contributed to an international 
decline in music education”.

However, “it is important that we acknowledge that 
the sidelining of the arts… is not universal and that, 
even in the same countries or school systems or schools, 
there are outstanding programs in the arts” (Caldwell 
& Vaughan, 2012, p. 7). Likewise, the Victorian 

Government Committee “heard about many Victorian 
schools that provide exceptional musical experiences” 
(Parliament of Victoria, 2013, p. 2). 

McFerran (2014, p. 1) believes that disparity in the 
provision of music education means there are fewer 
“opportunities for diverse student bodies to participate 
together in creative and meaningful activity.” If there 
is limited music education in schools, students must 
either engage in scholarly or sporting activities; not 
all children “thrive in these conditions”. If “music is 
not available, then the possibilities for transcending 
the presumptions that others hold about each child’s 
capacity is severely limited” (p. 1). Without equitable 
access to music education, “we reaffirm social 
distinctions between those who have, and those who 
have not” (p. 1).

Conclusions
The research is consistent and clear—engaging 

school students in music education has numerous 
benefits for the individual and the school community. 
Study after study “reveals the benefits of student 
participation in the arts” (Caldwell & Vaughan, 2012a, 
p. 2). Of course, even when schools do provide music 
and arts programs, they can vary greatly in terms of 
quality and impact. Caldwell and Vaughan’s research 
has shown that “the components of high—quality 
arts education include extended time in program, 
complementary program elements, ties with related 
community organisations and an emphasis on 
performance” (2012a, p. 59).

Brophy (2011, p. 149) believes that schools should 
engage in partnerships to enhance the music education 
they provide to students. Taking students to live 
performances from an early age can improve their 
motivation for learning an instrument later in life 
(Leung & McPherson, 2011, p. 88). Collaboration with 
parents is also an essential part of the music education 
of children. Collins (2012, p. 231) sums up succinctly: 
“we need to find new ways to renew the benefits of music 
education in the minds of policy makers, educational 
leaders, teachers, parents and children”.

In Alliance member schools, music and arts 
education is valued highly. Educators are already aware 
of how orchestras, choirs, ensembles and performances 
inspire, engage and develop girls. This Research Review 
confirms that the value ascribed to music education is 
rightly placed. 

There are wide ranging benefits of engaging girls 
in music. We need to make sure that every girl in our 
schools has the opportunity to engage with music 
education; that it is not an exclusive domain for a 
privileged, talented few. The research confirms that 
it is worth investing in music education, despite the 
educational climate of high—stakes testing, rankings 
and reporting. Quite simply, music education “should be 
an integral part of every child’s education” (Parliament 
of Victoria, 2103, p. xv). 

KATE BROADLEY 
RESEARCHER
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