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Your brain is constantly changing as you grow up and get older.
Throughout your life you have all kinds of experiences, and your brain
has the amazing ability to respond to those experiences in various
ways. For example, when you learn something new, such as how
to play a new game or speak a new language, your brain makes
new connections, and these connections get stronger the more you
practice or use what you learned. The experiences you had when you
were younger can have lasting effects on your brain as an adult. In
this article, we will talk about how playing musical instruments and
creating visual art can change your brain, how these changes affect
your future adult brain, and examples of a few technologies that have
been used to help scientists visualize brain changes.

THE CHANGING BRAIN

Have you ever noticed that learning something new, like how to
ride a bike, feels difficult at first, but the more you practice the
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NEURON

A brain cell that sends
messages back and
forth between the brain
and body.

NEURAL PLASTICITY

The brain’s ability to
make new neurons and
strengthen
connections between
neurons in response

to experiences.

Figure 1

Playing music or
making art can help the
brain create new
neurons and
strengthen the
connections between
neurons (Image created
using Canva.com).

EXECUTIVE
FUNCTIONS

A set of mental skills
that allow a person to
effectively set goals,
learn, pay attention,
control their behaviors,
and manage their

daily life.

better you get and the easier it feels? That is because when you
learn something new, your brain is creating new cells called neurons
and making new connections between neurons. With repeated
practice, these connections get stronger, making it easier for neurons
to communicate with one another which, in turn, makes you
do better.

Your brain’s ability to make new neurons and strengthen connections
is called neural plasticity. Neural plasticity is an important part of
development, but your brain can continue to change all throughout
your life, allowing you to learn new things even when you are older.
Engaging with music and art are examples of experiences that can
change your brain (Figure 1).

Figure 1

PLAYING MUSIC

When you play a musical instrument, many processes must come
together to make it sound good. Your hands might be doing two
different things, you might be reading sheet music, all while you
are listening and keeping track of how fast or loud you are playing,
coordinating your playing with that of others, and ignoring distractions
that might cause you to make a mistake. Thus, playing an instrument
requires many brain skills including executive functions. Executive
functions help us to set goals, learn, pay attention, and control
our behaviors.
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WORKING MEMORY

The information that
you actively keep or
manipulate in your
mind, such as solving a
math problem in

your head.

Repeated musical practice is believed to put a high demand on the
brain areas that control executive functions, leading to changes in
these brain areas. This is important because these brain areas and
the skills they control help you navigate your daily life—and the
more you use and exercise them, the stronger and more efficient
these neural connections become. Playing music does not just create
functional changes in your brain, it can also change the brain’s physical
structure. Researchers have found that musicians who have practiced
and played for many years show structural differences in brain areas
involved in hearing, movement, and visual skills as compared with
non-musicians. These structural differences may be related to better
skills—for example, musicians may have better hearing skills than
non-musicians [1].

MAKING ART

Visual art, specifically drawing from observation, is another creative
skill that requires executive functions. Drawing from observation
means to draw what you are looking at, like your favorite cartoon
character or pet. During this process, you are using your working
memory, a particular type of executive function, by keeping track of
what you are drawing. Another important executive function is the
ability to switch attention between the bigger picture and the details.
When sketching, you first map the larger shapes and then gradually
add details, while making sure these details fit the larger image. Studies
that compare visual artists to non-artists show that artists are better at
storing visual information in working memory [2]. Furthermore, college
art students can process things they see more quickly and accurately
than non-art students can [3]. The reason for these findings might be
because drawing uses many of the same brain regions responsible for
skills that might help people pay attention in class, for example.

MUSIC, ART, AND THE AGING BRAIN

Did you ever notice that you adapt quickly to changes in your
environment or to new technologies, without putting in much
thought? While adapting to new technologies is easy for young people,
it often requires more work for older adults. This is because our
brains change as we get older. The brain reaches maturity, or stops
growing, when people are in their mid to late 20s, which is when
executive functions and memory are at their best. In older adults,
executive functions and memory start to show age-related changes
and gradually become less optimal. This can make some things more
challenging, such as reacting quickly or remembering to get a cake
for someone’s birthday [4]. However, some individuals experience
these changes earlier or later than other people do. Both our genes
and what we experience in our day-to-day lives could cause these
differences in brain changes. Specifically, life-long engagement in
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AGE-RELATED
COGNITIVE
DECLINE

A decrease in some
brain processes that
happens because of
getting older.

MAGNETIC
RESONANCE
IMAGING (MRI)

A technique used to
make images of the
inside of objects, like
the brain, using a
magnetic

resonance scanner.

FUNCTIONAL
MAGNETIC
RESONANCE
IMAGING (FMRI)

A technique used to
measure changes in
blood flow using a
magnetic resonance
scanner, a machine that
works using magnetic
fields and radio waves.

certain activities may protect the brain against age-related cognitive
decline [5]. Playing a musical instrument and making art are examples
of activities that can contribute to a healthy brain.

Researchers have found that older adults who have been musicians for
more than 10 years have better executive functions compared with
non-musicians [6, 7]. Older adult musicians also have better hearing
skills than non-musicians. For example, they may have an easier
time hearing conversations in noisy environments [8]. Such results
suggest that musical training and practice when you are younger can
have long-lasting impacts on your adult brain, and might even slow
down the negative effects of brain aging. How? Scientists believe that
practicing music over time may lead to permanent physical changes in
brain structures that affect brain performance as adults, even if adults
do not practice music as much anymore.

Visual art and drawing from observation are also gaining attention as
tools to improve memory and executive functions which contribute to
healthy aging. For example, older adults taking art classes in their 60s
show increased connections between brain regions responsible for
working memory [9]. Additionally, using drawing as a memory strategy
can improve memory in older adults [10]. Although this field is still
developing, current research suggests that taking time to create visual
art can cause lasting brain changes. Artistic training may be particularly
impactful during in early education, as the brains of young children are
more ready to change.

HOW DO WE KNOW WHAT THE BRAIN IS DOING?

Scientists use various technologies to see what our brains look
like and how they function while doing specific tasks. Commonly
used technologies include magnetic resonance imaging (MRI) and
functional magnetic resonance imaging (fMRI).

An MRI scanner allows scientists to collect images of soft tissues
within our bodies, like our brains (Figure 2A). The MRI scanner uses
powerful magnets and radio waves to create detailed 3D images,
allowing scientists to capture the brain’s exact shape and structure. For
example, scientists can use MRI to test whether there are structural
differences in brain areas when people play music or do art for
many years.

What if we want to know what parts of the brain are especially
active while we are doing something like moving our hands or using
working memory? The same kind of MRI scanner can produce an fMRI
scan, which allows researchers to see differences in oxygenated and
non-oxygenated blood in the brain. Whenever your brain is engaged
with a certain task, oxygen-containing blood flows to those areas to
help the neurons to work. In comparison, brain areas that are less
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Figure 2

(A) An MRI scanner. (B)
fMRI images of the
brain surface (top) and
“slices” through the
brain (bottom) while
the person is
completing two
memory-related tasks.
In one task, the person
was asked to listen to
two melodies and
decide whether they
were the same. The
verbal task was similar
but used words. Colors
represent brain areas
activated while
completing these tasks.
Red shows activation of
the brain while doing
the music task. Blue
shows activation while
completing the verbal
task. Yellow shows
brain areas that were
used for both the music
and verbal tasks (Figure
credits: A Getty Images;
B [11]).

ELECTRO
ENCEPHALOGRAPHY

A method that
measures the brain's
electrical activity using
electrodes that are put
on a person’s head.

Figure 2

involved in the task need less oxygenated blood because they are
not working as hard. For an fMRI scan, a person lies down in an MRI
scanner and is given a task to do, such as looking at pictures or doing
mental math. The scanner’'s computer creates a color-coded map of
brain activity, which can identify brain regions that are active during
certain tasks or whether there are differences between individuals
performing the same task (Figure 2B). For example, fMRI can be
used to see differences in brain activation between musicians and
non-musicians when they are listening to pleasant and unpleasant
sounds [12]. fMRI can also show which brain regions are active
following art production. This technique has been used to study the
connectivity between brain regions in older adults who create art
compared to those who examine art in a gallery [9]. To learn more
about fMRI, check out this Frontiers for Young Minds article.

Scientists can also use a special technology to detect the brain’s
electrical activity. The brain is an electrical system that works
by constantly sending signals through a network of neurons.
Electroencephalography (EEG) measures the electrical activity that
occurs when large groups of neurons are active while you are doing
a task, using an electrode-containing cap worn on the head (Figure
3).

EEG records the brain’s electrical activity as a series of waves. The
sizes and shapes of the waves indicate different brain states. EEG is
very good at capturing tiny signals and giving precise information
right when something is happening in the brain—within a fraction
of a second. But compared to fMRI, EEG is not as good at telling
scientists specifically where something is happening in the brain.
Nonetheless, in art research, EEG has shown differences between
artists and non-artists when they are performing tasks that require
executive functions. This research has shown that when drawing from
memory, artists have an easier time staying focused on the task as
compared to non-artists. As a result, artists work faster and can capture
more details [13]. If you want to learn more about EEG, check out this
Frontiers for Young Minds article.
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Figure 3

For EEG, a person
wears a cap with
electrodes that

can record the brain’s
electrical signals. The
waves on the screen in
the background show
what an EEG recording
may look like. Each line
shows the activity from
a different electrode
(Image from Getting

Images via Canva.com).

p

Figure 3

SUMMARY

Overall, music and art can influence how your brain functions, and
being engaged in music and art leads to changes in your brain that can
last into adulthood. The more you practice playing music or making
art, the more you shape your brain and exercise important mental
skills like your executive functions. Exercising your executive functions
through music and art can help you learn and navigate your daily life
and can help ensure that your brain stays healthy as you get older.
Finding an activity that you enjoy, whether it is music, drawing, knitting,
or dancing, can enrich your life in many ways. The next time you play
music or draw, not only will you be having fun, but you will know that
those activities can change your brain, too!
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