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Brain waves synchronize at live music
performances

April 9 2018, by Adela Talbot

Credit: Human Brain Project

If you enjoy listening to music, a live performance is where that
enjoyment will peak, according to a new study led by Western
researchers.

When individuals attend a live concert and listen to music as a group,
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their brains waves synchronize — a bond that indicates each individual is
having a better time as part of a collective. The new findings, reported
last month at a Cognitive Neuroscience Society meeting, are a reminder
that humans are social creatures, said neuroscientist Jessica Grahn, a
Western Psychology professor in the Brain and Mind Institute who co-
led the study.

Grahn's research team partnered with McMaster University's LIVELab,
a one-of-a-kind concert hall where scientists measure the brain waves of
musicians and their audiences to determine how music creates
undeniable social bonds. The team hired a band to perform for 24
participants in the audience, simultaneously measuring their brain wave
data while also taking motion captures of how people move to music —
live and recorded.

"We thought it would be neat to use the LIVELab to look at people
listening to live music and recorded music and look at how social
bonding is affected and how our brain wave synchrony is affected,"
Grahn explained.

The band was asked to play eight songs — half "high groove," half "low
groove." Groove, in the psychology world, essentially means, 'How much
does this music make you want to move."' High groove songs tend to have
a more "funky, toe-tap" sound; low-groove songs are more relaxed, "easy-
listening" tunes.

"We asked them to try as much as possible to keep basic acoustics the
same, not to vary the loudness levels or the tempo too much between
songs, but otherwise, they were free to interpret this however they
wanted. We wanted this to be representative of what might happen in a
real-world concert," Grahn added.

"We were interested in, for example, whether music that makes you
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want to move creates greater bonding across audience members, versus
music that is more easy listening. We were interested in comparing what
the presence of live performers does to your musical experience."

For the second set of data in the study, Grahn's team used a big screen in
the LIVELab to present a video of the band's performance to the
participants, using the lab's sophisticated acoustics to make sure the
sound was identical to what had been perceived in the live performance.

Data was collected from a third condition, afterward, where participants
experienced the recorded concert, but this time, instead of having a
packed audience, there were three or four individuals sprinkled
throughout the audience seating, so they couldn't really see each other or
interact with each other, she noted.

Researchers collected electroencephalography (EEG) data from
participants in all three conditions and looked at how well synchronized
their brain waves became.

"It turns out that in the live music condition, you get greater synchrony
between the audience members than you do in the recorded condition or
the condition where it's recorded and you don't have much of an
audience to interact with," Grahn explained.

Synchronization is greatest in the presence of live performers. It is less
so when watching a recording of the performance as a larger group and
even lesser when watching that recording in a small group, she
continued.

"When the brain waves were synchronized in this live condition, they
synchronized around the rate at which people tend to feel the beat. We
call this 'the delta band.' This seemed to be the highest in the live
condition."
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This indicates greater enjoyment of music in the presence of a live
performance, as well as greater enjoyment when experienced as part of a

group.

Grahn's team also did a network analysis, looking at the synchrony
between individuals in the audience. Results showed some individuals
connected or had higher rates of synchrony with more individuals in the
audience, while some didn't synchronize to the same degree.

"You might have one person who synchronizes quite a lot with several
other audience members, and another person who isn't all that
synchronized with very many other audience members. It varied from
person to person exactly how much synchrony they had and how many
other people they have that synchrony with," Grahn explained.

"It turned out people who had more synchronized connections to other
audience members enjoyed the concert more and they also felt more
connected to the performers than the people who showed fewer audience
connections," she continued.

"There's something about the live performance that increases
synchronization but also, if your synchronization is greater, the amount
of social connectedness you have in terms of measures and brain
synchrony, the more you are connected to the performers and the more
you are enjoying it."

Grahn's research team also looked at bodily movement among audience
members and found synchrony in motion among individuals, as well.
Those who nodded their head to the beat indicated greater enjoyment
and greater social affiliation at the concert.

There's some evidence that shows one of the reasons music evolved is
because it allows large groups of people to synchronize their movement.
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When people move together, there is evidence they feel a sense of
community and more altruistic, Grahn added.

"There's evidence with toddlers, if they're bounced in synchrony with
another adult compared to out of sync, that they're more helpful to that
adult later on. We were interested in whether people who moved
together showed greater affiliation or a sense of liking the person near
them that they moved with," she said.

More information: What makes musical rhythm special:
cross—species, developmental, and social perspectives.
wWWww.cogneurosociety.org/mycns/ ... e=invited_symposia#4
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