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Dr Anita Collins is an award-winning educa-
tor, researcher and writer in the field of brain 
development and music learning. She is in-
ternationally recognized for her unique work 
in translating the scientific research of neu-
roscientists and psychologists to the eve-
ryday parent, teacher and student. Anita is 
the founder of Bigger Better Brains, a face to 
face and online education provider for the 
global music education community about 
the application of neuromusical research.

Anita is best known for her role as on-screen 
expert and campaign lead for the Don’t Stop 
the Music documentary that aired on the ABC 
in late 2018, her TED Ed lesson How play-
ing an instrument benefits your brain, her and 
her TEDx Talk What if every child had music 
education from birth. In 2018 her contribu-
tion to the field of music education was rec-
ognised with the Educators Award at the in-
augural Australian Women in Music awards.

Over the last two years Anita has interviewed 
close to 100 researchers in labs across the US, 
Canada, Europe and Australia so she can share 
the most up to date research with educators. In-
creasingly Anita is being invited to provide ex-
pert opinion on education, creativity, strategic 
direction and innovation, including the South 
Australia’s 10 year Music Education Strategy.
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nals, guest author on international sites and 
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tion Framework 2030. In September 2020 
her newest book will be released by Al-
len & Unwin entitled The Music Advantage.

Anita brings a wealth of experience as an ac-
tive educator to every presentation. She is an 
experienced classroom teacher and conductor 
(Canberra Grammar School) across the breadth 
of beginner to advanced musical performers. 
Anita has been musical director for three award 
winning productions and she has over a dec-
ade of experience as a teacher educator across 
a variety of areas of tertiary education (Univer-
sity of Canberra and the Australian National 
University). Anita is also a creator, commis-
sioning and conducting the world premiere of 
the The Goulburn Concerto by Sean O’Boyle, 
a work specifically written to bring profes-
sional musicians and disadvantaged children 
together as equal partners in performance. 
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MESSAGE FROM THE
AUTHOR

Dr Anita Collins
Neuromusical Educator

The field of neuromusical research, using mu-
sic and music learning as a tool for neurosci-
entific discovery, has been active for almost 25 
years. Neuroscientists and psychologists have 
found that music education (which they refer 
to as music training), offers what Prof Robert 
Zatorre of the Montreal Neurological Institute 
describes as, “a tantalizing mix of practically 
every human cognitive function”. Since Zatorre 
made this statement in 2005, music education 
has been found to enhance students’ cognitive 
functions in the areas of language develop-
ment, literacy skills, abstract thinking skills (in-
cluding numeracy understandings), executive 
function skills (including impulse control), lev-
els of well-being and emotional health, and so-
cial skills (including higher levels of empathy).

Music listening and learning has been stud-
ied across the human life span, beginning with 
adults right down to one day old babies. The 
field has progressed from small, exploratory 
studies to large, randomised and longitudinal 
studies with children. A very recent popula-
tion sized study in British Columbia found that 
children who studied music were on average 
one year ahead of their peers in English, Sci-
ence and mathematics upon graduation from 
high school. The understandings this field has 
revealed about human development and par-
ticularly learning development, have advanced 
practices in neurology,  therapy,  and   more re-
cently, education. 

Educational practice is always evolving as we 
learn more about brain development and the 
nature of learning. In many cases, research 
from outside the educational field challenges 

what we previously thought was good practice  
and encourages us as educators to think anew 
about teaching.

This summary includes research findings in 
four areas of the neuromusical field – literacy, 
numeracy, executive function and social skills. 
The connection between music learning and 
language was one of the first areas to be ex-
plored due to the discovery of the overlapping 
neural network that music and language pro-
cessing share.

Researchers investigated the long-held belief 
that music and numeracy were connected and 
found some surprising results. The connection 
between music learning and executive function 
has taken far longer to understand because 
of the difficulties in measurement. Finally, the 
connections between music learning and so-
cial skills were established long before cogni-
tive neuroscience started being used; however, 
what we have learned from this research is how 
music learning improves social skills.

I encourage you to read this summary and ask 
lots of questions. While this summary will help 
you see the breadth of skills music learning has 
the capacity to enhance, it does not go into the 
important details of why or how music learning 
transfers across to other skills. These are 
important nuances and explanations that you 
should pursue to enrich your understanding 
of how music learning can impact on brain 
development.



What connects music learning, language, reading and literacy skills?
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Music Education and Literacy

A large body of rigorous and validated research points to a strong connection between music 
education and language development. This line of inquiry emerged from the 
observation that musically trained children tended to perform better 
in standardised tests on language1 2, language acquisition3, syntax 
and prosody, and utilising language4.

Research studies have now found that this is possibly due to 
the overlapping of brain regions recruited during music and 
language processing5 6. Further research has found that music 
education trains the auditory processing network to make 
meaning from sound with greater accuracy and reliability7.  Music 
education has been found to have significant measurable impacts on 
reading readiness8 and reading skills.9 Research in the field of neuroscience 
and music has indicated that dyslexia is primarily a disorder within the auditory processing network 
and that music education is an effective learning activity to correct this language processing 
disorder10.

One specific area of research into music education and language learning has been with children 
living in disadvantaged circumstances. Music education interventions lasting 2 or more years have 
been found to have a far greater impact on these students, as their literacy development delays 
have been found to be caused in large part by the underdevelopment of their auditory processing 
systems11. Across US, UK and Australian based studies, music education interventions have raised 
disadvantaged students’ literacy levels from well below benchmark standards to achieving at 
standard within 2 years.

The connections between music learning and language acquisition through to highly developed 
literacy was one of the first breakthroughs in the neuromusical research field. This is because 
the overlapping neural network was identified very early in the exploration of the field, during 
the late 1990s and early 2000s. There are now a significant number of randomised, longitudinal 
and replicated studies to confidently point to a causal relationship between music learning and 
language and literacy enhancement. 

Research considerations
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The cognitive processes involved in learning to read and play music and learning to say and read 
words use overlapping neural mechanisms in a child’s brain12.  Music learning improves cognitive 
and auditory skills that: 

Summary of research findings in music learning and literacy

The length of music training has a significant impact on these findings: the longer children learn, the 
better. The positive effects of improved auditory processing on reading skills are most significant 
when formal music learning is undertaken between the ages of 4 and 9 years of age.

Assist with word decoding13

Improve comprehension in beginner readers14

Improve comprehension in those students experiencing reading difficulties15

Improve phonological awareness for specific language sounds more than direct phonological 

training16

Increase the speed at which children learn words17

Increase the understanding of how to use new words in language18

Improve young readers’ understanding of language syntax19

Counteract the negative effects of low SES on children’s literacy development20.
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Currently there is a commonly held notion that skills in music and mathematics are closely related. 
This notion may have been born from anecdotal experience and social science research that found 
that students who learned music achieved higher academically in mathematics-based areas of 
study1 2.    

Recent neuroscientific studies exploring this connection have been mixed.3 Students who have 
undertaken music education have been found to achieve better results in mathematics on a number 
of different measures4 5, but the cognitive mechanisms that connect these two areas are yet to be 
identified.

It is suggested in the research field at present that the overall improvement in cognitive functioning6  

that music education has been found to generate is responsible for improved skills and outcomes 
in mathematics and not a direct overlap of brain regions as seen in music and language. A small 
number of similar studies have been conducted across arts education and numeracy with similar 
findings that indicate arts education improves general intelligence, which transfers to numeracy 
learning7 8.

What connects music learning and numeracy skills and understandings?

The cognitive process of learning to read and play 
music enhances neural connectivity, synchronicity 
and efficiency. Music learning improves cognitive 

and abstract thinking skills that: 

Summary of research findings in music 
learning and numeracy

Improve cognitive control9 

Enhance task switching10

Increased IQ scores by an average of 7 points11 

Increase cognitive processing speeds12

Enhance divergent thinking13.

The length of music training has a significant impact on these findings: the longer children learn, the 
better. The positive effects of improved auditory processing on reading skills are most significant 
when formal music learning is undertaken between the ages of 4 and 9 years of age.
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Music Education and Numeracy

Research considerations

Due to the crossover of abstract thinking 
as it pertains to numeracy skills and 
understandings and executive function 
skills, many of the research studies that 
support numeracy will be found in the 
field of executive function. As discussed 
in the executive function summary, 
most of the findings are classed as 
correlational and have varying degrees of 
impact due to the nature of the difficulty 
in measuring executive function skills.



The connections between music learning and the enhancement of executive functions in children 
continues to be investigated. This area of research is of interest to neuroscientists and psychologists 
because musically trained children and adults have been found to have enhanced executive 
function. These skills include cognitive flexibility and working memory, and musically trained 
children also perform better on behavioural and fMRI indices of verbal fluency, rule representation 
and task switching1. The research focuses on understanding how music learning may contribute to 
this enhancement as well as improving our overall understanding of how these cognitive functions 
typically develop.

What connects music learning and exectuive function?
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What is executive function according to the research?

Music Education and Executive Function

Executive functions are a group of cognitive functions that are unique to human beings and govern 
our inhibitory control, cognitive flexibility and working memory. These three categories have a large 
number of subcategories, but essentially the family of executive functions serve as the “command 
and control” centre of the brain and are in charge of how our cognitive skills function. Executive 
functions help us manage life tasks of all kinds and are essential for educational progress and 

success. 

Within the executive function family there are two skills which are key to cognitive development: 
attention and creativity. Attention can be defined as “the taking possession by the mind, in clear and 
vivid form, of one out of what seem several simultaneously possible objects or trains of thought. 
Focalization, concentration, of consciousness are of its essence”3. From a neurological perspective, 
paying attention should not be thought of as an "on/off" switch, but as a constantly changing level 
and focus of attention based on high-level cognitive choices and priorities. 

Creativity is a hotly debated and heavily researched topic within the neuroscientific and psychology 
field. Creativity can be defined in many ways, and this is one definition which is used frequently in 
the research: “the ability to produce work that is novel (i.e., original, unexpected), high in quality, and 
appropriate (i.e., useful, meets task constraints)”4. Musically trained adults and children have been 

found to have enhanced skills in creativity, which requires the engagement of effective executive 

function skills. They have the ability to identify creative solutions as well as produce solutions that 
are creative. Creativity in this context is not the creation of music, but the more generalised skill of 
thinking and making creatively.



11

Researching executive function skills is a complicated task due to the large number of subcategories 
and subskills that require investigation. For this reason, research studies often select only two or 
three skills to investigate in relation to music learning. These studies use a randomised experiment/
control design with two experiment groups and one control group. The experiment groups create 
a comparison between a music learning activity, and one other activity such as sport, another arts 
activity (e.g. drama), or another education field (e.g. science). In this type of research study design 
the findings have regularly been that the music learning groups perform best, followed by the other 
activity group and followed by the control or non-activity group. However, due to the nature of the 
difficulty in measuring executive function skills, most of the findings are classed as correlational 

and have varying degrees of impact. 

Similarly, other factors such as parental education, socioeconomic status, genetics and personality5  

need to be accounted for in these studies as they are known to affect the development of executive 
function skills in children. These factors are accounted for in the majority of the studies cited in this 

summary.

The final factor to take into account is the type of music learning that takes place. The frequency, 
quantity and length of the music learning intervention does matter, with executive function skills 
being found to develop after two years of music learning6 in a school context. This type of music 
learning would include learning on an instrument, singing and moving, reading musical notation, 
performing often, learning in a small group/individual environment and an ensemble environment. 

Research Considerations

Executive functions are defined in the research as “a 
family of top-down mental processes needed when 
you have to concentrate and pay attention … [There 
are] three core EFs: inhibition [inhibitory control, 
including self-control (behavioural inhibition) 
and interference control (selective attention 
and cognitive inhibition)], working memory 
(WM), and cognitive flexibility (also called set 
shifting, mental flexibility, or mental set shifting 
and closely linked to creativity)"2.



More Impacts of Music Learning
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Healthy development requires many factors during a student’s school life. Students who 
experience music learning, either as a short (12 weeks) intervention or in an ongoing way 
(2–6 years learning an instrument), have been found to have more robust immune systems, 
experience less significant periods of depression or mental illness and report high levels of 
academic and self-satisfaction.3 Music learning promotes healthy development by better 
integrating the cognitive, emotional, social and physical development of every student.4 

Regulation of self is also known as inhibitory control or impulse control. It is closely related to the 
ability to maintain attention, focus on a task and develop positive relationships with individuals and 
work effectively in a team. Inhibitory control is learned through role modelling and is influenced by 
genetic predisposition and individual personality.2 Music learning assists students to control their 
own emotional and behavioural responses while also understanding other student, teacher and 
parent responses. This promotes independence in learning and the ability to remain on task and 
work towards set goals.

Social cohesion is a vital element of an effective and nurturing school culture and environment. 
Within a school, we use music to enhance social and assembly occasions and to improve student 
mood and wellbeing.5 Music learning promotes social cohesion through the experience of 
physiological synchronicity, tolerance of diversity and desire to seek out and value novelty and 
difference.

Understanding of self is a lifelong developmental process that is shaped significantly by the 
educational experience in school. Self-concept, self-esteem and self-belief are affected by 
numerous factors, from genetic predisposition to life and family circumstances to individual 
learning biographies.1 Music learning improves students’ confidence in their sense of self and 
realistic sense of their capacities and abilities. This leads to a strong and well-defined sense of 
self that informs their approach to learning and management of relationships.



Improved ability to modulate attention levels7   

Increased attention stamina8 

Improved verbal memory and verbal fluency9 

Improved focused attention for language learning10 

Improved attentional filtering of speech in a noisy environment 11

Improved selective and divided attention12

Improved cognitive control13

Improved working and auditory memory14

Enhanced neural networks that are engaged in creativity15

Improved cognitive flexibility16

Enhanced task switching17

Increased IQ scores by an average of 7 points18

Improved inhibitory (impulse) control19

Enhanced control of hyperactivity20 21 

Increased cognitive processing speeds22

Enhanced divergent thinking23.

The large group of skills that are known as executive functions are developed primarily through 
active music learning in a group situation (group lessons or choir/band/orchestra). Music learning 
has been found to have the following impacts on executive function skills in children and adults:

Music Education and Executive Function
Summary of research findings in music learning and executive function
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The length of music training has a significant impact on these findings: the longer children learn, the 
better. The positive effects of improved auditory processing on reading skills are most significant 
when formal music learning is undertaken between the ages of 4 and 9 years of age.
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Music Education and Social Skills
What connects music learning and social skills?

Music learning in a group is an inherently social activity and one that requires highly developed 
intuitive social skills. This is a necessity when learning and making music in a group environment, 
because the communication is largely non-verbal. Children need to read facial, bodily and movement 
cues both in the moment and across long periods of time to consistently and effectively adjust 
their own contribution to the music. 

Think of it this way, music making is a team activity that requires 60 children to simultaneously 
complete a 10-minute task that includes multiple shifts in speed, focus and intention without one 
word being spoken. It requires both explicit and implicit instruction, collaborative vision and goals for 
the end product with the flexibility to deal with unexpected changes in a positive and constructive 
way. These skills are all combined in the music learning and making process and therefore are 
developed in an integrated and connective way. The vehicle for learning and the cognitive demand 
of that learning contribute to highly developed social skills in musically trained children.
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What are social skills according to the research?

“Social skills” is a very broad umbrella term that covers anything from psychological wellbeing to 
prosocial behaviour. It encompasses a student’s internal social relationship, their relationship with 
self, as well as a student’s external social skills, including working in a team, resolving conflict and 
acting with empathy for others. 

Social skills and music learning have been the focus of research well before neuroscientific research 
with fMRI and PET technology enhanced the field in the late 1990s. A great deal of research has 
been done on the impact singing in groups has on the personal and 
collective wellbeing of humans. The neuroscientific research 
has simply added another dimension to this understanding, 
especially in the area of empathy and agency, to further 
our understanding of what happens in the brain when we 
are compassionate, are mindful within ourselves and are 
helpful to others.

Research Considerations

Researching social skills can be difficult as measurement is 
often either through self-reporting or observation, both of which 
go through an individual lens of interpretation. The neuroscientific 
field has added additional understanding of the brain functions and structures involved in social 
behaviour and the chemicals that are triggered by social interaction. Much of this research crosses 
the boundaries of music education into music therapy. It is very important to distinguish when 
the use of music is therapeutic and when it is educational, but also to understand that in the lived 
experiences of some schools and some students, music is used as a therapy to ultimately enhance 

an educational outcome. 

Possibly the most useful addition neuroscience has made to this field of research is the understanding 
that music learning activities, and to a lesser degree music listening, activate the brain’s reward 
network. In the case of music learning, this activation results in a love of learning, a chemically 
induced desire to learn more, as well as a love of achieving something together in a group; a love of 
having a shared goal.



16% increase in
student resilience

Improved emotional 
stability as a result of 
advanced executive 
function
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Years of academic gain as a result of music learning1

Australian Based Findings

Language Acquisition

Language Syntax

Language Numeracy Skills

Motor Skills

Attention Skills

Listening Skills

Reading Levels
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The length of music training has a significant impact on these findings: the longer children learn, the 
better. The positive effects of improved auditory processing on reading skills are most significant 
when formal music learning is undertaken between the ages of 4 and 9 years of age.

Summary of research findings in music learning and social skills

Social skills in the fields of psychology and neuroscience research covers a wide range of behaviours 
including social behaviours and wellbeing. Music learning has been found to have the following 
impacts on social skills in children and adults:

Music Education and Social Skills

Improved levels of psychological wellbeing1 

Greater capacity to manage depression2 or depressive periods3 

High levels of prosocial behaviour4

Shared sense of social cohesion5, which contributes to belonging

Higher sense of social inclusion6, which improves self-esteem

Greater levels of social engagement7 that carries through life

Improved skills in non-verbal communication8

Higher levels of empathy9, which leads to a higher number of helping and sharing behaviours10

Improved immune health11

Improved decision-making skills12 in terms of personal health.
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