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Have you ever lost yourself in dance? Or have you bounced your foot

or wiggled with the rhythm of music? Do you find yourself smiling

when you do so? You are not alone! From a simple drumbeat to

popular rock-and-roll, the sound of music makes people of all ages

move along in time to the beat. We see people tapping, clapping,

and bouncing when listening to their favorite songs at a concert hall

or on their phones. The urge to move with music has been part of

all cultures across the world for as long as we have been studying

humans. There are even some animal species that like to dance! Why

is this? In this article, we explain what it is about music that makes us

want to move—and what is happening in our brains when we do. Let

us dive into the science behind dance.
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Dance means the act of moving one’s body rhythmically to music.
Music is simply a mixture of sound waves made by a human voice or a
musical instrument. Sound waves are invisible and travel through the
air and into our ears.When the sounds reach our ears, they send signals
to a part of the brain called the auditory cortex. The signals then travel

AUDITORY CORTEX

A brain region that
processes auditory
information in humans
and some animals. to other areas of the brain. Through this process, music “lights up” the

brain regions that are responsible for thinking and understanding—and
for reward, emotion, language, and movement. Let us find out more
about how music a�ects our minds and bodies!

OUR BODIES GET SYNCED TO THE RHYTHMOFMUSIC

When you think about music, you might imagine your favorite song
or band. Or you might think about the classical or jazz music you are
learning to play on an instrument. A scientist would describe music as
a series of sounds and silences that happen in a particular pattern over
a certain time period. The pattern of musical sound is called rhythm.

RHYTHM

A broad term in music
referring to the certain
pattern of sound (note)
and silence (rest).

Most music also has regular beats, called meter, which is what makes

METER (METRE)

In music, it refers to the
regularly recurring
patterns of stressed and
unstressed beats.

us want to move our bodies in time with it. It is easy to move to music
with a meter because we can guess what is coming next. Our internal
body rhythms start tomatch upwith the rhythm ormeter of themusic.
This process is called rhythmic entrainment.

RHYTHMIC

ENTRAINMENT

A temporal coupling of
two independent
oscillators, by which
one oscillator’s
frequency entrains the
frequency of the other.

Video 1 demonstrates rhythmic entrainment. Have you ever seen an

VIDEO 1

Rhythmic entrainment
of five metronomes on
a common base.

old-fashioned grandfather clock? Hanging beneath the clock face is a
long bar with aweight on the end, called a pendulum. As the pendulum
swings from side to side, its movements turn a series of cogs, which
then turn the hands of the clock. Pendulum clocks were invented in
1666 by a Dutch physicist, Christian Huygens. Huygens placed two
pendulums on the same wall and started swinging them at di�erent
times. Soon, the two pendulums started swinging back and forth in
time with each other! They had become synchronized. This is a great
example of entrainment. How does this happen?

An object moving with a set rhythm, like the pendulum of a clock,
is called an oscillator. The word “oscillate” comes from the LatinOSCILLATOR

An object moving back
and forth with a set
regular rhythm.

word “oscillat” which means “to swing.” When the pendulums start to
oscillate, they transmit small amounts of energy to each other through
the base they are standing on. When one pendulum swings, it creates
energy that is transferred through the base to the second pendulum.
When the second pendulum swings back, it also makes energy and
passes it back to the first pendulum. It is a bit like two people having
a conversation. As this small energy exchange repeats, it gradually
changes how quickly each pendulum oscillates. The faster oscillator
slows down, and the slower oscillator speeds up, until they move
at the same speed. Once the oscillators are synchronized, they stop
transmitting energy between them. Being synchronized uses the least
amount of energy.
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Many things in nature have their own rhythms. From the tiniest atoms
to our own heartbeats or breathing, the world is full of things that
oscillate. Rhythmic entrainment—synchronization—is happening all
around us every day, including when we listen to music. The oscillator
of the body becomes entrained to the rhythm of music. Our feet begin
to tap or stamp, we bounce up and down, or we walk along in time to
the music, the same way the pendulums started moving together in
Huygens’ experiment. Even our heartbeat and breathing can start to
keep time with the music [1]!

OURMINDS EMOTIONALLY BOND TOMUSIC

We now know why we move along in time to music. But why do we
enjoy dancing so much? For centuries, psychologists (who study our
thoughts and behaviors) have been interested in how music a�ects
our emotions. Most forms of music express emotions through tempo,
melody, and rhythm. Think about a cheerful song. Is it fast or slow? Is
it upbeat or down? Now think about a sad song. Is it di�erent from the
happy song? A happy birthday song might make us feel good because
the melody and rhythm are happy and bright and because we often
hear or sing that song when having fun with family or friends. We
associate the birthday song with good times, so when we hear it, we
remember those times and feel happy as a result!

The way we move our bodies is deeply connected to our emotions
and feelings. When we are happy, we might jump around or wave
our arms in the air. When we are sad, we might hunch over or
fold our arms around our bodies. But the opposite is also true.
Hunching over and wrapping our arms around our bodies can make

us feel sad. Jumping around and waving our arms can make us feel
happy! Expressing our emotions through movement is called the
embodiment of emotions.EMBODIMENT OF

EMOTIONS

The physical
representation or
expression of one’s
emotional states.

Music is a great example of the embodiment of emotions. This is
because music performers express emotions through movements,
which causes listeners to have similar emotions. So, listening to jolly
music can make us feel happy and move our bodies in a jolly way by
jumping, clapping, or singing along, whichmakes us feel even happier!
Think about how a ballet dancer might move to a slow, sad tune. Or
how a rock star might bounce to a happy, energetic song. In this way,
we can use music and movement to show others how we feel. In
essence, we move to music to express, experience, and enrich our
feelings through melody or rhythm. Scientists have confirmed that
music helps us feel and express our emotions. So, when we dance
to upbeat music, we can not help feeling happy!
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MUSIC LIGHTS UP THE BRAIN

The brain region that causes movement is called the primary motor
cortex. When we hear music, this part of the brain is activated and

PRIMARY MOTOR

CORTEX

A brain region that
provides the most
important signals to
produce
skilled movements.

encourages us to move. Another brain region is also at work when
we listen to music—the limbic system, which is the part of the brain

LIMBIC SYSTEM

The collection of brain
structures that are
involved in emotion
processing
and behaviors.

associated with reward and emotions. The limbic system triggers the
release of body chemicals called hormones, which make us feel good.
So, listening and moving to music can cause our bodies to release
feel-good hormones. When moving our bodies in time to music, our
feelings and emotions also bond with the music.

Psychologists think that brain cells called mirror neurons also play a
MIRROR NEURONS

A set of neurons in the
brain that modulate a
specific action in
humans and some
animals or when they
observe the same or
similar action in others.

role in our enjoyment of music. Mirror neurons are brain cells that are
activatedwhenwe see other people doing something [2]. For example,
if your friend yawns, your eyes see themopening their mouthwide and
your ears hear a yawning sound. This triggers mirror neurons in your
brain that make you want to yawn, too! Try fake-yawning in front of a
family member and see what happens!

Mirror neurons also help you experience what is expressed by music
performers. For example, when watching a band, your mirror neurons
might encourage you to play air guitar while your favorite rock star is
playing real guitar. Making similar movements to people performing
music helps us relate to the emotions the musicians are expressing
[1]. When several people move and feel the rhythm and emotions of
music at the same time, their brains mirror each other’s behaviors and
they become socially bonded. See Figure 1 for an overview.

Figure 1

Figure 1

A person playing air
guitar. The auditory
cortex interprets the
rock music and delivers
the signals to the limbic
system and the motor
cortex, to create
emotional and motor
reactions. Mirror
neurons play a crucial
role in this process,
helping to mimic the
motion of guitar
playing and reflect the
feelings of the musician
(Image credit: Jiyeong
Hong).
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WE ARE ALL BORN TO ENJOY DANCING

We now know why people enjoy listening and moving to music. Our
dance moves might improve as we get older, but we are all born with

the ability to dance. Scientists studied infants 5 months to 2 years
old [3]. They played a variety of music, including classical pieces by
Mozart and Saint-Saëns, children’s songs, and drumbeats, as well as
non-musical sounds like recordings of people talking. They found
that babies moved more rhythmically when hearing music than when
hearing non-musical sounds, and they smiledmorewhenmovingwith
music! These findings show that people are literally born to enjoy
dancing, although everyone has their own unique desire and ability
to dance. See Figure 2 for an overview.

Figure 2

Figure 2

Dance often
demonstrates our
emotional and motor
(movement) reactions
to music. It is universal
across most human
societies and cultures.
Entrainment and
embodiment play a
crucial role in dancing.
Dancing has also been
observed in some
animals, although
animals may not have
sophisticated feelings
like humans (Image
credit: Jiyeong Hong).

SOME ANIMALS CAN DANCE, TOO!

Studies have shown that it is not just humans who dance. Some
animals can entrain tomusic too. Themost famous example is a parrot
called Snowball (Video 2), whose movements consistently matched

VIDEO 2

Snowball’s tribute to
Michael Jackson.

the rhythm of music in an experiment [4]. Some other examples of
dancing animals include a sea lion (Video 3) that bobbed its head

VIDEO 3

A scientific recording of
a sea lion’s beat
keeping.

to a metronome and other rhythms, a bonobo that spontaneously
drummed in synchrony with a scientist, and a horse that seemed to
be trotting in time with music [5].

Scientists have suggested that animals may learn to move to the beat
of music for food rewards or social bonding. The sea lion was trained
for months with rewards of fish, and the parrot was rewarded with
praise, which made it feel close to its human trainers. For us humans,
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engaging in music and dance helps us bond with others, contributing
to the formation of unique cultures over thousands of years [5].

CONCLUSION

There is still a lot to discover about how humans and animals engage
with music. Based on our current knowledge, we now understand that
almost all humans and some animals canmove tomusic. They choose
to do so because it makes them feel good. Hopefully, in the future, you
might join us to explore the science behind dance and music.
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