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rofessor Aniruddh D. Patel is a Professor
of Psychology at Tufts University. After
attending the University of Virginia as
a Jefferson Scholar, he received his Ph.D. in
Organismic and Evolutionary Biology from
Harvard University, where he studied with
Edward O. Wilson and Evan Balaban. His research focuses on the cognitive
neuroscience of music.
Prior to arriving at Tufts, Professor Patel was the Esther J. Burnham Senior
)HOORZ DW 7KH 1HXURVFLHQFHV ,QVWLWXWH D VFLHQWL¿F UHVHDUFK RUJDQL]DWLRQ
founded by the late Nobel laureate Gerald M. Edelman. Professor Patel’s
major contributions have included research on music-language relations,
the processing of musical rhythm, cross-species comparisons, and relations
between musical training and neural plasticity.
Professor Patel is the author of Music, Language, and the Brain, which won
a Deems Taylor Award from the American Society of Composers, Authors
and Publishers in 2008. In 2009, he received the Music Has Power Award
from the Institute for Music and Neurologic Function in New York City.
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Between 2009 and 2011, Professor Patel served as President of the Society
for Music Perception and Cognition. He is active in education and outreach,
KDYLQJJLYHQPRUHWKDQVFLHQWL¿FOHFWXUHVDQGFROORTXLDDQGPRUHWKDQ
educational and popular talks. Professor Patel’s research has been reported
in such publications as The New York Times, New Scientist, and Discover
PDJD]LQH DQG RQ 1DWLRQDO 3XEOLF 5DGLR +H KDV DSSHDUHG LQ VFLHQFH
documentaries, including The Music InstinctZKLFKDLUHGRQ3%6Ŷ
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Music and the Brain

Scope:

T

ir

KLVFRXUVHZLOOLQWURGXFH\RXWRWKHQHZ¿HOGRIPXVLFDQGWKHEUDLQ
Interest in music and the mind is more than 20 centuries old, but most
of what we know about music and the brain today was discovered in
just the last 20 years.
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,Q WKH ¿UVW OHFWXUH RI WKLV FRXUVH \RX ZLOO OHDUQ DERXW KRZ FXOWXUDO DQG
QHXURVFLHQWL¿F DSSURDFKHV WR PXVLF FDQ FRH[LVW DQG DERXW KRZ PXVLF
SHUFHSWLRQHQJDJHVEUDLQUHJLRQVIDURXWVLGHRIWKHDXGLWRU\FRUWH[7KHQH[W
two lectures focus on evolutionary studies of music. You will learn about
different theories of the adaptive role that musical behavior played in human
evolution (including Charles Darwin’s theory) as well as theories that argue
that music is a purely cultural invention, which arose without any impetus
from biology. Theoretical debates about music and adaptation continue
today, but in recent years, a new approach has emerged. This approach uses
HPSLULFDOUHVHDUFKLQFOXGLQJEHKDYLRUDOH[SHULPHQWVZLWKKXPDQVDQGRWKHU
species, to test ideas about the evolutionary history of music.

to

,QWKHQH[WWZROHFWXUHV\RXZLOOOHDUQDERXWWKHUHODWLRQVKLSEHWZHHQPXVLF
and emotion. You will learn about the different ways in which music can
H[SUHVV HPRWLRQ LQFOXGLQJ E\ XVLQJ DFRXVWLF FXHV VKDUHG ZLWK HPRWLRQDO
speech. You also will learn about several different ways in which music can
evoke emotion in listeners’ brains and how these relate to music’s ability to
communicate cross-culturally.
7KH IROORZLQJ OHFWXUH H[DPLQHV WZR IXQGDPHQWDO EXLOGLQJ EORFNV RI
PXVLF²SLWFKDQGWLPEUH²DQGH[SODLQVKRZWKHSHUFHSWLRQRIHYHQVLQJOH
PXVLFDO VRXQGV RU YHU\ VKRUW PXVLFDO H[FHUSWV  LQYROYHV FRPSOH[ PHQWDO
SURFHVVLQJ 1H[W \RX ZLOO OHDUQ KRZ FRPELQDWLRQV RI SLWFKHV JLYH ULVH WR
the perception of consonance and dissonance and how musical scales and
NH\V DUH RUJDQL]HG SK\VLFDOO\ DQG SV\FKRORJLFDOO\ <RX ZLOO GLVFRYHU
KRZ LPSOLFLW OHDUQLQJ JLYHV ULVH WR SRZHUIXO H[SHFWDWLRQV WKDW VKDSH \RXU
perception of music and your emotional responses to music.
1
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7KHQH[WWZROHFWXUHVIRFXVRQPXVLFDOUK\WKP<RXZLOOOHDUQWKDWWKHUHLV
much more to musical rhythm than the beat. You also will learn that beat
SURFHVVLQJ LV VXUSULVLQJO\ FRPSOH[ IURP WKH VWDQGSRLQW RI EUDLQ VFLHQFH
In the following lecture, you will learn how the brains of musicians differ
IURPWKRVHRIQRQPXVLFLDQVDQGDERXWWKHUROHRIH[SHULHQFH YHUVXVLQQDWH
IDFWRUV LQVKDSLQJWKHVHGLIIHUHQFHV,QWKHQH[WOHFWXUH\RXZLOOOHDUQDERXW
FRJQLWLYHEHQH¿WVDVVRFLDWHGZLWKPXVLFDOWUDLQLQJDQGKRZUHVHDUFKHUVWHDVH
apart whether these are caused by musical training or merely correlated with
PXVLFDODELOLW\7KHQH[WWZROHFWXUHVVKLIWWRH[SORUHKRZPXVLFFRJQLWLRQ
develops in normal individuals and how it goes awry in individuals with
neurological music perception disorders.
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In the following two lectures, you will learn about the relationship between
music and neural rehabilitation. These lectures focus on people with a variety
of medical conditions, from newborns in neonatal intensive care units to
older adults with strokes or Parkinson’s disease who suffer from problems
with language or movement. You will learn how both listening to music and
making music can have measurable biological impacts on medical patients.
In the penultimate lecture, you will learn how human song compares to
the songs of other animals, including birds and whales. The last lecture
ZLOO UHWXUQ WR HYROXWLRQDU\ TXHVWLRQV IURP WKH VWDQGSRLQW RI FRJQLWLYH
QHXURVFLHQFHDQGZLOOH[SORUHWKHELRORJLFDOVLJQL¿FDQFHRIPXVLF

Scope

to

At the end of this course, you will be able to appreciate how much science
has learned about music and the brain in the past 20 years, and you will have
a solid foundation for understanding the future discoveries that lie ahead in
WKLV\RXQJ¿HOGRIUHVHDUFKŶ

2

Music: Culture, Biology, or Both?
Lecture 1

M
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usic always has been, and always will be, part of the human
condition. The ability to process and enjoy it seems effortless,
instinctive, and even primal. But brain science suggests that
this is all an illusion. Behind the curtain of conscious awareness, musical
H[SHULHQFH GHSHQGV RQ D VRSKLVWLFDWHG PHQWDO PDFKLQHU\ ZLWK PDQ\ SDUWV
some of which are relatively new in terms of brain evolution. This lecture
will focus on one component of that machinery: our capacity for relative
pitch perception. It’s just one in a larger set of mechanisms that underlie
human musicality.
Music versus Musicality
z Studying music from the standpoint of neuroscience runs up against
a serious challenge: Music is a human universal, but it’s also
tremendously diverse in its structure and meaning across cultures
and time.
These facts about the cultural and historical diversity of music mean
that music is a moving target, and this presents a challenge for the
study of music and the brain. Neuroscience doesn’t typically deal
with behaviors that vary so dramatically across cultures and time.
Brain science usually focuses on phenomena that are culturally and
historically stable.

to

z

z

Fortunately, there is a way that brain science can acknowledge
the great diversity of music and still move forward in a way that
leads to interesting discoveries about music and the mind. This
way involves making a key conceptual distinction: the distinction
between music and musicality.

3

Music, like other arts, is a social and cultural construct that strongly
UHÀHFWV WKH KLVWRULFDO FRQWH[W LQ ZKLFK LW¶V FUHDWHG 0XVLFDOLW\
is the set of mental processes that underlie musical behavior and
perception, and these are much more stable across place and time.

z

2QHRIWKHWKLQJVKXPDQVGRZKHQZHSHUFHLYHPXVLFLVUHFRJQL]H
the similarity of melodies when they are transposed—that is,
VKLIWHG XS RU GRZQ LQ SLWFK :H UHFRJQL]H WKLV VLPLODULW\ ZLWKRXW
DQ\FRQVFLRXVHIIRUWMXVWDV\RXZRXOGUHFRJQL]HDIDPLOLDUWXQH
such as the “Happy Birthday” song, if it was played on a piccolo
or a double bass, even if you had never heard it played that high or
low before.

z

5HFRJQLWLRQRIWUDQVSRVHGPHORGLHVLVDFRPSRQHQWRIPXVLFDOLW\
one of the mental processes involved in music perception. We have
no reason to believe that this ability varies radically across cultures
or historical eras. Many types of music, across culture and time,
rely on transposition in creating musical patterns.

z

7KHDELOLW\WRUHFRJQL]HWUDQVSRVHGPHORGLHVGHYHORSVVSRQWDQHRXVO\
LQKXPDQV,WGRHVQ¶WUHTXLUHDQ\VSHFLDOWUDLQLQJLQPXVLF$VWXG\
E\-XG\3ODQWLQJDDQG/DXUHO7UDLQRUVKRZHGWKDWHYHQVL[PRQWK
old infants have this ability.

z

For infants, just as for adults, an important part of the identity of a
melody is not the absolute pitch of the notes, but the relative pitch
pattern that the notes create—that is, the pattern of upward and
GRZQZDUGSLWFKPRYHPHQWVDFURVVWKHQRWHVHTXHQFH7KLVSDWWHUQ
stays the same when a melody is transposed.

s.
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5HVHDUFK RQ WKLV DELOLW\ KDV UHYHDOHG VXUSULVLQJ DQG LQWHUHVWLQJ
WKLQJVDERXWWKLVDVSHFWRIKXPDQPXVLFDOLW\5HVHDUFKKDVVKRZQ
WKDWVRQJELUGVVXFKDVVWDUOLQJVDQGPRFNLQJELUGVGRQRWUHFRJQL]H
transposed melodies, even though humans easily do. This research
shows that relative pitch perception doesn’t just automatically
HPHUJHLQDEUDLQWKDWSURFHVVHVFRPSOH[VRXQGDFHUWDLQNLQGRI
auditory system is needed.

&RXOGLWEHWKDWLWUHTXLUHVDSULPDWHDXGLWRU\V\VWHP"$SULPDWH¶V
EUDLQLVPXFKODUJHUWKDQDELUG¶VEUDLQVR\RXPLJKWH[SHFWWKDWLW
FRXOG GR PRUH FRPSOH[ SURFHVVLQJ$OVR WKH DXGLWRU\ V\VWHP RI
monkeys is thought to be very similar to that of humans in terms of
its basic neuroanatomy and neurophysiology.

z

5HVHDUFKRQUHODWLYHSLWFKSHUFHSWLRQLQPRQNH\VZKLFKKDVKDG
FRQWUDGLFWRU\UHVXOWVLVWRR\RXQJWRGUDZDQ\¿UPFRQFOXVLRQV
At this point, however, it’s distinctly possible that our
spontaneous tendency to use relative pitch in melody perception is
XQLTXHO\KXPDQ

s.
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Relative Pitch and Sex Differences
z Comparative psychology reminds us that what’s familiar to us
LQ WHUPV RI PXVLF SHUFHSWLRQ PLJKW DFWXDOO\ EH TXLWH VWUDQJH
from the perspective of other species. This effortless ability we
KDYHWRUHFRJQL]HWUDQVSRVHGPHORGLHVPLJKWEHTXLWHRGGZKHQ
viewed in an evolutionary perspective. Why would our brain have
EHHQ PRGL¿HG RYHU HYROXWLRQDU\ WLPH WR PDNH UHODWLYH SLWFK VR
QDWXUDOWRXV"
,W PLJKW VWHP IURP DQ XQXVXDO IHDWXUH RI RXU ERGLHV WKH VH[
difference between men and women in the pitch of the voice. In
humans, male voice pitch lowers dramatically during puberty.
Stimulated by testosterone, male vocal folds become longer and
thicker so that they tend to vibrate more slowly, producing lower
SLWFKHV7KLVLVUHÀHFWHGE\WKHJURZWKLQWKHPDOH$GDP¶VDSSOH
GXULQJ SXEHUW\ ZKLFK LV WKH FDUWLODJH WKDW FRYHUV WKH ODU\Q[ RU
YRLFHER[

to

z

z

The Adam’s apple sticks out more in men than in women because
the vocal folds have grown larger. The resulting difference in
average voice pitch is remarkable. Due to changes during puberty,
adult male voices end up being about 50 percent lower than
IHPDOHV²ZD\ RXW RI SURSRUWLRQ ZLWK RXU ERG\ VL]H GLIIHUHQFH
which is only about 8 percent.

5

7KLV VH[ GLIIHUHQFH LQ YRFDO DQDWRP\ LV XQLYHUVDO LQ KXPDQV DQG
very unusual among primates, and it might have set the stage for our
facility with relative pitch perception. The big difference in voice
pitch between men and women means that when we communicate
with each other, any pitch patterns we make with our voice are
JRLQJWREHIDUDSDUWLQDEVROXWHIUHTXHQF\

z

,QRUGHUWRUHFRJQL]HWKHVLPLODULW\RIDQRSSRVLWHJHQGHUHGSHUVRQ¶V
SLWFK SDWWHUQ WR \RXUV ZKHQ KH RU VKH DVNV D TXHVWLRQ RU PDNHV D
statement, you need to process the pattern in terms of relative pitch,
not absolute pitch.

z

Thus, one scenario for the evolution of relative pitch perception is
WKDWLWHPHUJHGGXHWRWKHQHHGWRUHFRJQL]HSLWFKSDWWHUQVFRPLQJ
from individuals whose average voice pitch is very different from
RXUV7KLVFRXOGH[SODLQZK\ELUGVDQGPRQNH\VPLJKWQRWKDYH
this ability: Many do use pitch patterns to communicate, but
they don’t have big differences between individuals in average
voice pitch.

s.
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The Neural Bases of Relative Pitch Perception
z In addition to the insights about relative pitch that we’ve gained
from comparative psychology, cognitive neuroscience has
taught us surprising things about the brain circuits that process
relative pitch.
z

7KH DXGLWRU\ V\VWHP LV YHU\ FRPSOH[ 7KHUH DUH PXOWLSOH QHXUDO
SURFHVVLQJFHQWHUVEHWZHHQWKHHDUVDQGWKHFHUHEUDOFRUWH[7KHVH
brainstem and midbrain centers are very similar in anatomy and
function between humans and other mammals. They are involved in
EDVLFIXQFWLRQVVXFKDVVRXQGORFDOL]DWLRQDQGLQWHJUDWLQJDXGLWRU\
DQGYLVXDOVLJQDOV6RLIZH¶UHORRNLQJIRUVSHFLDOL]DWLRQVRIEUDLQ
structure (or processing) in humans, these areas are probably not
good candidates.

to
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:KHQ QHXURVFLHQWLVWV VWXG\ WKH DXGLWRU\ FRUWH[ ZKLFK UHVLGHV
in the temporal lobes on the left and right side of the brain, they
¿QG PXOWLSOH UHJLRQV ZKLFK KDYH EHHQ QDPHG WKH FRUH EHOW DQG
parabelt. In general, the farther one gets from the core region, the
PRUHFRPSOH[WKHSURFHVVLQJLVWKDWWDNHVSODFH

pa
ud
io
bo
ok

s.

ir

z

)RU H[DPSOH D QHXURQ LQ WKH FRUH UHJLRQ PLJKW UHVSRQG ZKHQ D
SDUWLFXODUIUHTXHQF\LVKHDUGZKLOHDQHXURQLQWKHEHOWRUSDUDEHOW
UHJLRQVPLJKWRQO\UHVSRQGLIDSDUWLFXODUIUHTXHQF\LVIROORZHGE\
DQRWKHUSDUWLFXODUIUHTXHQF\

z

Neurons in these higher-order regions are more interested in
combinations of features than in single features. Neuroscientists
know this because they are able to measure the responses of single
neurons in the brains of animals. This is generally not possible
with humans.

to

z

z

)ROORZLQJ WKLV ORJLF RQH PLJKW H[SHFW QHXURQV LQ WKH EHOW RU
parabelt regions to be involved in relative pitch perception, because
UHODWLYH SLWFK SHUFHSWLRQ LV QRW MXVW DERXW ZKLFK IUHTXHQFLHV DUH
KHDUGEXWDERXWUHODWLRQVEHWZHHQIUHTXHQFLHVZKHWKHUSLWFKJRHV
up or down and by how much.

7

z

5HVHDUFK FRQGXFWHG E\ 5REHUW =DWRUUH DQG FROOHDJXHV DW WKH
Montreal Neurological Institute in 2000 showed that relative
SLWFKLQYROYHVDEUDLQVSHFLDOL]DWLRQLQWKHULJKWDXGLWRU\FRUWH[RI
KXPDQV7KLV ¿QGLQJ OLQHG XS ZLWK RWKHU VWXGLHV WKDW =DWRUUH DQG
colleagues had done, suggesting that in humans, the right side of
the brain is particularly important for musical pitch processing.
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In the last few decades, this traditional method has been
complemented by new methods of noninvasive brain imaging
that allow us to look at brain structure and function in healthy,
QRUPDO LQGLYLGXDOV )RU H[DPSOH IXQFWLRQDO PDJQHWLF UHVRQDQFH
LPDJLQJ I05,  XVHV PDJQHWLF ¿HOGV WR PHDVXUH LQFUHDVHV DQG
GHFUHDVHV LQ EORRG ÀRZ LQ GLIIHUHQW UHJLRQV RI WKH EUDLQ :KHQ
EORRGÀRZWRDSDUWLFXODUUHJLRQLQFUHDVHVZHLQIHUWKDWWKHUHLV
more neural activity in that region, because neurons in that region
are consuming metabolic resources that the blood is delivering.

z

,Q=DWRUUHDQGFROOHDJXHVXVHGI05,WRVWXG\UHODWLYHSLWFK
perception. In this study—part of which involved listeners using
UHODWLYH SLWFK WR UHFRJQL]H WKH VLPLODULW\ EHWZHHQ WUDQVSRVHG
melodies—the researchers discovered that one of the key regions
activated by the relative pitch task was far outside of the auditory
FRUWH[ ,W ZDV D UHJLRQ LQ WKH ULJKW SDULHWDO OREH NQRZQ DV WKH
intraparietal sulcus.

to
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Brain Regions and Relative Pitch Processing
z The study of people whose brains have been impacted by disease
or damage is a classic method in neuropsychology that far predates
modern brain imaging. Such studies can tell us if a brain region
is critical to a particular mental ability by asking if patients with
damage to that region still have that ability.

z

8

:K\ ZRXOG WKLV UHJLRQ EH LQYROYHG LQ UHFRJQL]LQJ WKH VLPLODULW\
EHWZHHQWUDQVSRVHGPHORGLHV"7KLVLVDEUDLQUHJLRQWKDWLVNQRZQ
to be involved in visuospatial processing and in visually guided
spatial tasks, such as reaching and grasping.

One thing that made this evidence so compelling is that not only
did this region “light up” when people were doing the relative pitch
task, but the degree to which it “lit up” in an individual correlated
with how well he or she did on the task. This strongly implies that
activity in this brain region is related to the ability to do the task.

z

%XW LW¶V QRW WKH RQO\ UHJLRQ WKDW¶V LQYROYHG 5HODWLYH SLWFK
perception of melodic phrases likely involves a network involving
WKHULJKWDXGLWRU\FRUWH[WKHULJKWSDULHWDOFRUWH[DQGSHUKDSVRWKHU
regions. This illustrates an important point about the brain basis
RI FRJQLWLRQ $Q\ UHDVRQDEO\ FRPSOH[ FRJQLWLYH WDVN HQJDJHV D
network of brain regions, not just a single brain area.

z

But why would a visuospatial brain processing area be involved
LQUHODWLYHSLWFKSURFHVVLQJ",QPRQNH\VDQGKXPDQVWKLVDUHDLV
involved in integrating information from different senses and in
visually guided grasping.

to
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Interestingly, another visual task that activates this region, the
intraparietal sulcus of the parietal lobe, is mental rotation: looking
at two three-dimensonal objects and determining if one is a rotated
version of the other. Like relative pitch perception, this involves

9

interpreting a sensory pattern in terms of the relations between
elements. In vision, this could be important for programming how
you would reach out and grasp an object.
7KXVWKLVEUDLQDUHDPLJKWVXSSRUWWKHDELOLW\WRUHFRJQL]HSDWWHUQV
that are transformed but that still retain their relational properties.
In humans, it seems that pitch processing has become connected to
this ability, likely via strong neuroanatomical connections between
auditory regions and this region.

z

This illustrates something very important about musicality: It
LQYROYHV EUDLQ QHWZRUNV WKDW H[WHQG ZHOO RXWVLGH RI DXGLWRU\
regions. This has deep implications for how music interacts with
other aspects of cognition.
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From the brain’s perspective, music perception is not just about the
auditory system—it’s about connecting sound processing to other
things that brains do, such as moving, planning, remembering,
imagining, and feeling.

Fitch, “Four Principles of Bio-Musicology.”

)RVWHU DQG =DWRUUH ³$ 5ROH IRU WKH ,QWUDSDULHWDO 6XOFXV LQ 7UDQVIRUPLQJ
Musical Pitch Information.”

Questions to Consider
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Suggested Reading

1. :KDWLVWKHGLIIHUHQFHEHWZHHQPXVLFDQGPXVLFDOLW\"
2. :KDWLVRQHH[DPSOHRIKRZPXVLFSHUFHSWLRQUHOLHVRQEUDLQUHJLRQV
RXWVLGHRIWKHDXGLWRU\FRUWH["
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z

5HVHDUFK E\ .DWLH$OFRFN DQG FROOHDJXHV KDV VKRZQ WKDW )2;3
LVQ¶WMXVWDODQJXDJHJHQHLW¶VDJHQHWKDWVHHPVWRLQÀXHQFH¿QH
VHTXHQFLQJ DQG WLPLQJ LQ ZD\V WKDW LPSDFW VSHHFK DQG PXVLFDO
abilities. FOXP2 might be involved in building circuits that do
FRPSOH[VHTXHQFLQJRSHUDWLRQVIRUVSHHFKODQJXDJHDQGPXVLFDO
rhythm. We need a lot more research on how FOXP2 might be
related to both linguistic and musical abilities.
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Gene-Culture Coevolution
z ,I ZH ZDQW WR DUJXH WKDW ZH¶UH ELRORJLFDOO\ VSHFLDOL]HG IRU
language, we should consider the aspects of language that make
us believe that and ask whether we could make similar arguments
for music. Currently, we can make similar arguments for many of
these aspects. This means that we should keep an open mind about
ZKHWKHUZHKDYHEHHQELRORJLFDOO\VSHFLDOL]HGIRUPXVLFRUQRW
Also, we need to change the way we talk about the options for
the evolutionary status of music. For a long time, there has been
a debate between people who see musical behavior as having
emerged because it had some survival value for our ancestors and
people who see it as a purely cultural product. It’s framed as a
choice between two totally different options.

z

We need to start talking seriously about a third option, based on the
idea of gene-culture coevolution—the idea that human inventions
can end up impacting our biology in lasting ways. In other words, a
cultural invention leads to a biological change that is inherited from
generation to generation: a genetic change.

to

z

z

In discussions about music and evolution, more and more thinkers
are beginning to think about gene-culture coevolution. This could
EH D YHU\ SURGXFWLYH OLQH RI WKHRUL]LQJ LI LW FDQ OHDG XV WR LGHDV
IRUVSHFL¿FWKLQJVWRORRNIRURUWHVWLQWHUPVRIEHKDYLRURUEUDLQ
function. This way of thinking about music and evolution is still in
its infancy, but it might become a major theme of future research
and writing about music and biological evolution.

151

s.

As the philosopher Andy Clark has argued, this never-ending cycle
RILQYHQWLRQLQWHJUDWLRQDQGWUDQVIRUPDWLRQLVXQLTXHO\KXPDQDQG
has ancient roots. We can think about music in this framework, as
something that we invented that transforms human life. Just as with
RWKHUWUDQVIRUPDWLYHWHFKQRORJLHVRQFHLQYHQWHGDQGH[SHULHQFHG
it becomes virtually impossible to give it up.

z

This notion of music as a transformative technology helps to
H[SODLQZK\PXVLFLVXQLYHUVDOLQKXPDQFXOWXUH0XVLFLVXQLYHUVDO
because what it does for humans is universally valued. It transforms
RXU OLYHV LQ ZD\V ZH YDOXH GHHSO\²IRU H[DPSOH LQ WHUPV RI
HPRWLRQDO DQG DHVWKHWLF H[SHULHQFH DQG WKH ZD\ ZH IRUP VRFLDO
bonds. Current archaeological evidence suggests music has had this
transformative power for a very long time.

z

%HFDXVH RI PXVLF¶V DELOLW\ WR VLJQL¿FDQWO\ LPSDFW EUDLQ VWUXFWXUH
and function within human lifetimes, it can be argued that music
is a transformative technology of the mind. It’s a trait that can
shape the biological systems from which it arose, within individual
OLIHWLPHV ,W¶V D KXPDQ LQYHQWLRQ WKDW FDQ VXEVWDQWLDOO\ LQÀXHQFH
the microarchitecture and function of the human brain, and it
probably was doing this long before any other technology that we
know about.

to

/HFWXUH²0XVLF$1HXURVFLHQWL¿F3HUVSHFWLYH
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ir

7KH%LRORJLFDO6LJQL¿FDQFHRI0XVLFWR,QGLYLGXDOV
z ,W FDQ EH DUJXHG WKDW ZH DUH XQLTXH DPRQJ DOO OLYLQJ FUHDWXUHV LQ
RXU DELOLW\ WR LQYHQW WKLQJV WKDW WUDQVIRUP RXU RZQ H[LVWHQFH )RU
H[DPSOH ZULWWHQ ODQJXDJH PDNHV LW SRVVLEOH WR VKDUH FRPSOH[
thoughts across space and time and to accumulate knowledge
in a way that transcends the limits of any single human mind. In
DGGLWLRQ WKH LQYHQWLRQV RI DLUFUDIW DQG WKH ,QWHUQHW DUH H[DPSOHV
of technologies invented by humans that have become intimately
integrated into the fabric of our lives, transforming the lives of
individuals and groups.
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to

Music transforms our lives in ways we value deeply—for example, in terms of
emotional and aesthetic experience and the way we form social bonds.

z

Music might have started as a human invention. Even if there has
EHHQ QR JHQHFXOWXUH FRHYROXWLRQ²QR ELRORJLFDO VSHFLDOL]DWLRQ
IRU PXVLF²PXVLF VWLOO KDV SURIRXQG ELRORJLFDO VLJQL¿FDQFH IRU
our lives because of what it can do to individual brains within
individual lifetimes.
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Even if it wasn’t a direct product of natural selection, musicality
and its different components still have biological roots, and we can
study the evolutionary history of those roots using the methods
of cognitive neuroscience and of comparative psychology, which
compare our mental abilities to other animals.

z

There is growing interest in using music as a way to probe how our
cognition is related to, or is different than, the cognition of other
VSHFLHV0XVLFJLYHVXVDZD\WRVWXG\FRPSOH[FRJQLWLYHSURFHVVHV
WKDWGRQ¶WGHSHQGRQZRUGVDQGLWWKXVOHYHOVWKHSOD\LQJ¿HOGIRU
comparing our abilities to other species, because they don’t use
words. This is an area where there probably will be a lot of growth
in the coming years.
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Suggested Reading

+HUKRO]DQG=DWRUUH³0XVLFDO7UDLQLQJDVD)UDPHZRUNIRU%UDLQ3ODVWLFLW\´

Questions to Consider

1. :KDWLVRQHOLQHRIHYLGHQFHWKDWFRXOGVXJJHVWELRORJLFDOVSHFLDOL]DWLRQ
IRUODQJXDJHRUPXVLFLQRXUVSHFLHV"

2. What is the FOXP2 gene, and why is it relevant to the evolution of
ODQJXDJHDQGPXVLF"

to

/HFWXUH²0XVLF$1HXURVFLHQWL¿F3HUVSHFWLYH

Patel, Music, Language, and the Brain, Chap. 7.
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About the Composer: Jason Carl Rosenberg

s.
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-DVRQ&DUO5RVHQEHUJLVDQDFFODLPHGFRPSRVHUDQGUHVHDUFKHUZKRUHFHLYHG
his Ph.D. in Music from the University of California, San Diego. Originally
from the United States but having worked in Europe and Asia for several
\HDUV 'U 5RVHQEHUJ LV DFWLYH LQ VHYHUDO FRQWHPSRUDU\ PXVLF VFHQHV DQG
is seeking to link these communities through collaboration and innovative
projects and programming. He was employed as an Assistant Professor of
Humanities (Music) and the Director of Student Music at Yale-NUS College
in Singapore but has relocated to San Francisco to continue working as a
composer, theorist, conductor, and researcher.
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'U5RVHQEHUJ¶VPXVLFUHJXODUO\LQWHUDFWVZLWKKLVWRULFDOPRGHOVHVSHFLDOO\
IURP WKH 5HQDLVVDQFH DQG %DURTXH SHULRGV DQG KLV SLHFHV IUHTXHQWO\
employ dynamic systems that permit individual agency, creating an interplay
between collaboration and independence. He has been a selected composer
DW VHYHUDO IHVWLYDOV LQFOXGLQJ WKH 5R\DXPRQW DQG $FDQWKHV IHVWLYDOV DQG
has received the Salvatore Martirano Award and the Foro de Música Nueva
&RPSRVLWLRQ3UL]H

to

'U 5RVHQEHUJ¶V UHVHDUFK LQWHUHVWV EURDGO\ FRYHU IRXU DUHDV DQG WKHLU
intersections: form and perception, syntactic processing, theory of meter,
and contemporary vocal practices. He has collaborated with cognitive
QHXURVFLHQWLVWV DW PXOWLSOH XQLYHUVLWLHV RQ UHVHDUFK SURMHFWV WKDW H[SORUH
whether language and music rely on shared cognitive mechanisms.
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