The Science and
Psychology of Music

Thompson_The Science and Psychology of Music.indb 1 @ 20/06/20 10:45 AM



Thompson_The Science and Psychology of Music.indb 2 @ 20/06/20 10:45 AM



The Science and
Psychology of Music

From Beethoven at the Office
to Beyoncé at the Gym

William Forde Thompson and
Kirk N. Olsen, Editors

@MGREENWOOD

An Imprint of ABC-CLIO, LLC
Santa Barbara, California ¢ Denver, Colorado

Thompson_The Science and Psychology of Music.indb 3 @ 20/06/20 10:45 AM



Copyright © 2020 by ABC-CLIO, LLC

All rights reserved. No part of this publication may be reproduced, stored in a retrieval system, or
transmitted, in any form or by any means, electronic, mechanical, photocopying, recording, or
otherwise, except for the inclusion of brief quotations in a review, without prior permission in
writing from the publisher.

Library of Congress Cataloging-in-Publication Data

Names: Thompson, William Forde, editor. | Olsen, Kirk N., editor.

Title: The science and psychology of music : from Beethoven at the office
to Beyoncé at the gym / William Forde Thompson and Kirk N. Olsen,
editors.

Description: Santa Barbara : Greenwood, an imprint of ABC-CLIO, 2020. |
Includes bibliographical references and index.

Identifiers: LCCN 2020010260 (print) | LCCN 2020010261 (ebook) | ISBN
9781440857713 (hardcover) | ISBN 9781440857720 (ebook)

Subjects: LCSH: Music—Psychological aspects. | Music—Social aspects.

Classification: LCC ML3830 .S29 2020 (print) | LCC ML3830 (ebook) | DDC
781—dc23

LC record available at https://lccn.loc.gov/2020010260

LC ebook record available at https://Iccn.loc.gov/2020010261

ISBN: 978-1-4408-5771-3 (print)
978-1-4408-5772-0 (ebook)

24 23 22 21 20 12345
This book is also available as an eBook.

Greenwood
An Imprint of ABC-CLIO, LLC

ABC-CLIO, LLC

147 Castilian Drive

Santa Barbara, California 93117
www.abc-clio.com

This book is printed on acid-free paper

Manufactured in the United States of America

Thompson_The Science and Psychology of Music.indb 4 @ 20/06/20 10:45 AM



This book is dedicated to all the musicians around the world whose
craft and creativity have enhanced human experience, enriching our
emotional lives, identities, friendships, and well-being. We also
dedicate this book to the hundreds of scholars, ranging from fine arts
to neurosciences, who have brought deep insight and understanding
to the science and psychology of music.

Thompson_The Science and Psychology of Music.indb 5 @ 20/06/20 10:45 AM



Thompson_The Science and Psychology of Music.indb 6 @ 20/06/20 10:45 AM



Contents

Preface xi

Acknowledgments xv

Part 1: Understanding Music

What Is Music? 3
1. Defining Music 3
2. Sound Waves: The Music inside Sound 7
3. Pitch, Timbre, and Rhythm 14
4. Scales, Intervals, and Tuning Systems 21

Music across Cultures 31
5. Defining Culture 31
6. Cross-Cultural Research in Music Psychology 36
7. Nature versus Nurture 41
8. Musical Universals 47

Musical Expertise 53
9. What Is Musical Expertise? 53
10. Musical Genius 58
11. Genetics and Musical Expertise 64
12. Competitions: Judging Expertise 69

Musical Prodigies and Savants 75
13. Becoming a Musical Prodigy: Hard Work or
Born That Way? 75
14. Prodigies in Performance 80
15. Prodigies in Musical Creativity 84
16. Musical Savants 89

Music and the Brain 95
17. Contemporary Approaches to the Neuroscience of Music 95
18. Music and the Brain across the Life Span 100
19. Tone Deafness 105
20. Music and Language 111

Thompson_The Science and Psychology of Music.indb 7 @ 20/06/20 10:45 AM



®

viii Contents

Part 2: Psychological and Social Implications of Music

Music and Identity 119
21. Defining Ourselves through Music 119
22. Music and Cultural Identity 124
23. Gender Bias in Music History 129
24. Music and Social Class 135

Music and Personality 140
25. Personality and Listeners 140
26. Personality and Musicians 145
27. Who Likes Sad Music and Why? 150
28. Violence and Music 154

Music and Ritual 161
29. Maternal Songs as Bonding Rituals 161
30. Music and Ecstatic States 167
31. Music and Rites of Passage 172
32. Music and Death 177

Music and Belief 183
33. Religion and Music 183
34. Music and Lyrics 188
35. Music and Advertising 192
36. Music and Healing Rituals 197

Music and Social Bonding 205
37. Lullabies 205
38. Love and Music 210
39. Intercultural Relations through Music 214
40. Music as Social Grooming 220

Part 3: Impact and Applications of Music

Music and Emotion 227
41. Why Is Music Emotional? Theories of Music and Emotion 227
42. Contemporary Research on Music and Emotion 233
43. Music as Emotion Management 238
44. Music and Emotion across Cultures 243

Music and Memory 249
45. What Is Memory for Music? 249
46. Music and Studying 253
47. Earworms 258
48. Music-Evoked Autobiographical Memories (MEAMs) 263

Music and Movement 269
49. Movement and Music Performance 269
50. The Case of Ensemble Performance 274
51. Music and Dance 278
52. Why Do People Exercise to Music? 284

Thompson_The Science and Psychology of Music.indb 8 @ 20/06/20 10:45 AM



®

Contents ix

Music and Health 290
53. Defining Music, Health, and Well-Being 290
54. Five Healthy Ingredients of Music 295
55. Music Therapy 300
56. Music and Healthy Aging 305

Music Education 311
57. Music in Schools 311
58. Music Learning across the Life Span 316
59. Music in the Community 321
60. Media and Technology in Music Education 325

About the Editors and Contributors 331
Index 341

Thompson_The Science and Psychology of Music.indb 9 @ 20/06/20 10:45 AM



Thompson_The Science and Psychology of Music.indb 10 @ 20/06/20 10:45 AM



Preface

Music is everywhere. Every society worldwide engages in musical activities, and
our engagement begins in infancy with lullabies and continues in various forms
throughout our lives. Music is a constant—Iike the air we breathe or the blood that
flows through our veins. For this reason, we often take music for granted and
rarely stop to think about why it plays such a crucially important role in our lives.
Why should a sequence of human-made sounds, produced in inventive ways and
in a range of contexts, be a source of worldwide activity, fascination, and
appreciation?

In 2018, it was estimated that Beyoncé and Jay-Z, as a couple, were worth
roughly $1.25 billion. From one standpoint, they accumulated this enormous
wealth because they are talented at imagining and stringing together sounds in
ways that people appreciate. Bono, with the band U2, has sung to huge stadiums
of fans all around the world. At one concert in Pasadena, California, close to one
hundred thousand people packed into the Rose Bowl to hear them play. An out-
sider to their music might be forgiven for wondering what the fuss was all about.
Bono can sing a memorable tune, but why the worldwide adulation? In the 1960s,
protest songs by musicians such as Joan Baez, Judy Collins, Pete Seeger, Phil
Ochs, and Bob Dylan helped to build and then fuel a global peace movement in
response to the Vietnam War, including the famous anti-war student movement
that began at the University of California, Berkeley.

In 2020, the global pandemic profoundly impacted the careers of musicians,
with classical and popular music concerts cancelled across the globe, and venues
that would normally support local musicians shut down. Musical communities
were also disrupted as people went into isolation. Yet as people adjusted to the
new reality, music began to re-emerge from the balconies in Italy, to online col-
laborations and performances such as virtual choirs and orchestras. Music was a
natural human response to the isolation and anxiety that people were experienc-
ing, and it was a source of healing and hope.

The profound power of music to affect people from all walks of life is one of the
great mysteries of science. It is being vigorously investigated by musicologists,
psychologists, neuroscientists, physicists, and a range of other scholars. The aim
of this book is to provide an introduction to some of the main scientific investiga-
tions, theories, and discoveries about music and how it affects our emotions,
thoughts, identities, and social lives. All the chapters have been authored by
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world-leading experts on the science and psychology of music. They bring first-
hand experience and knowledge of their chosen topics to provide exciting and
accessible accounts of each topic area.

Just as music is found in many different contexts and is used for different rea-
sons, there are many intriguing questions that can be asked about music. What is
special about the sounds that are used as the building blocks of music—the notes,
chords, drumbeats, and vocalizations? Is music different in every culture or are
there certain commonalities in the various musical sounds and activities that
occur across cultures? What does it take to become an expert musician? Why are
some people gifted at music, whereas others, no matter how hard they try, are tone
deaf? What happens in our brains when we listen to music, and what are its effects
on memory, emotion, and health?

Rather than answering all possible questions about the science and psychology
of music in one long explanation spanning hundreds of pages, we have instead
organized the book into three parts: (1) Understanding Music, (2) Psychological
and Social Implications of Music, and (3) Impact and Applications of Music. Each
part addresses a distinct and coherent set of issues related to the science and psy-
chology of music and can stand on its own as an independent resource for teach-
ers, students, and interested readers. Each part also addresses five core topic areas,
giving rise to fifteen topics across the entire book.

Part 1, Understanding Music, describes the various ways that scientists think
about music: (1) how they attempt to define music (What Is Music?); (2) how they
understand and compare musical practices around the world (Music across Cul-
tures); (3) how they investigate the nature of musicianship (Musical Expertise); (4)
how they understand child prodigies (Musical Prodigies and Savants); and (5) how
they investigate music through the lens of the human brain (Music and the Brain).
Because every topic addresses a complex question, it is further divided into dis-
tinct questions that are addressed across four chapters written by different scien-
tists and theorists.

Part 2, Psychological and Social Implications of Music, addresses the psycho-
logical and social aspects of music. The chapters in this section deal with five dif-
ferent topic areas: (1) how music helps us to construct or reinforce a sense of our
identity (Music and Identity); (2) how musical preferences and skills are affected
by personality (Music and Personality); (3) why music is used to accompany and
celebrate rituals such as births, marriages, and birthdays (Music and Ritual); (4)
the influence of music on religious and other beliefs (Music and Belief); and (5)
how music can bring people together, strengthening our friendships and reinforc-
ing the trust that we form with people around us (Music and Social Bonding).
Such issues speak to the powerful ways that music shapes and helps constitute our
identities and human societies. As in part 1, each topic area in part 2 is addressed
across four chapters.

Part 3, Impact and Applications of Music, considers the impact and applications
of music, that is, how music affects us in ways that change how we think and feel,
with consequences for health and education. The chapters in this section deal with
the following topics: (1) the effects of music on emotional states (Music and Emo-
tion); (2) the strong connection between music and memory (Music and Memory);
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(3) the intimate association between music and movement (Music and Movement);
(4) the application of music for health (Music and Health); and (5) the application
of music for education (Music Education).

We believe the organization of this book will help readers tease apart and digest
the many distinct and fascinating questions and issues surrounding the science
and psychology of music and that this comprehensive collection of chapters will
inspire the next generation of researchers in the field. Music is an extraordinary
aspect of human life, and its power to affect us can only be understood by consid-
ering its psychological implications. For without our psychological input and
appreciation, music would not exist. Philosopher George Berkeley (b. 1685), after
whom the University of California, Berkeley, was named, once wrote, “All the
choir of heaven . . . which compose the frame of the world—have not any subsis-
tence without a mind” (Berkeley 1710/2002). The same can be said for music: it
exists only because we conceive it in our minds and then engage in musical activi-
ties, to be forever affected by our own creations. The sixty chapters contained in
this book explain how and why music affects us so deeply.

Reference and Further Reading

Berkeley, G. (2002). A Treatise Concerning the Principles of Human Knowledge (D.
Wilkins, Ed. & Trans.). (Original work published 1710). https://www.maths.tcd.ie
/~dwilkins/Berkeley/HumanKnowledge/1734/HumKno.pdf.
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What Is Music?

|. Defining Music
William Forde Thompson and Kirk N. Olsen

Has it ever occurred to you how strange it is that humans seem to enjoy concoct-
ing sounds by hitting objects with sticks, blowing air across a small opening in
hollowed-out cylinders, buzzing lips into a mouthpiece, and scraping stretched
steel strings with the stretched fibers of horse hair? If humans were being investi-
gated by an alien species from another planet, what would they make of this pecu-
liar activity? If they wanted to understand this behavior, the first step they would
need to take is to define it.

DICTIONARY DEFINITIONS OF MUSIC

What is music? According to a 1947 version of the Random House College Dic-
tionary, music can be defined as “an artistic use of sound to express thoughts and
feelings through the elements of melody, harmony, and rhythm.” One problem
with this definition, however, is that it makes a lot of assumptions. First, it assumes
that we make music to express our thoughts and feelings, which defines music as
an act of communication. Not everyone would agree that communication can
explain everything about our experience and enjoyment of music. In some cases,
we enjoy listening to music for the same reason that we enjoy listening to the
sounds of waves on a beach or a summer rainstorm. That is, we sometimes enjoy
the sounds in music for their own sake, even if nothing specific is being communi-
cated to us. Second, it identifies quite specific ingredients of music: melody, har-
mony, and rhythm. Is that all there is to music? And does a/l music contain these
three ingredients? Unfortunately, the answer to both questions is probably no.

Consider, for example, the traditional music of indigenous Australians (also
called Aboriginal Australians). One of the instruments commonly used in this
music is the didgeridoo—a type of instrument classed as an aerophone (other
aerophones include the harmonica and the trumpet). Skilled players of the didgeri-
doo use a technique called circular breathing to create a continuous sound that
they can control, often using vocal and breathing techniques that change the over-
all sound quality of the instrument, or timbre. The didgeridoo does not produce
melodies in the conventional sense of the word, and when it is accompanied by
other instruments, such as clapsticks or vocals, the combination does not sound
like the kind of harmonies that we hear in popular Western music. Thus, this form
of music does not fit well with the dictionary definition of music and its emphasis
on melody, harmony, and rhythm.

The 1955 edition of the Oxford Universal Dictionary offers an improved defini-
tion of music. It describes music as “the art of combining sounds with the aim of
achieving beauty of form and the expression of thought and feeling.” This
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definition was an improvement because it allowed for any possible sounds to be
used, not just melody, harmony, and rhythm. In that way, the definition can be
applied to many musical practices around the world. However, the definition is not
perfect because it can be applied to activities that are not music, such as spoken
poetry, and there are forms of music that the definition does not seem to capture,
such as dance music and music therapy.

Around the world, music is used for a range of other purposes, not just to
achieve beauty of form and the expression of thought and feeling. Music is used to
establish or strengthen social bonds, to induce physical movement (usually in the
form of dancing), to highlight important cultural rituals, and to foster healing.
Take the traditional music of the Bushmen people of Southern Africa, also known
as the 'Kung people. (The ! sound is made by clicking your tongue against the
back of the roof of your mouth while mouthing the vowel O. Try pronouncing
!Kung). One kind of music practiced by the Bushmen people helps a spiritual
leader make a transition into a trancelike stake (/kia). The music often involves
men and women chanting, singing, and clapping rhythmically until the music
intensifies enough for the spiritual leader or healer to enter a realm in between the
human world and the spirit world. Well-being and health are bestowed on all those
who attend the musical ritual. In other words, the music does not function for aes-
thetic beauty or to express thoughts or feelings but to assist a spiritual leader in
bringing about freedom from illness.

IS MUSIC RESTRICTED TO SOUND?

Some dictionaries such as the American Heritage Dictionary have opted for a
simple definition of music, for example, “the art of arranging sounds in time.”
Although such a definition is not very specific, can we agree that it is accurate?
Probably not. First, it describes activities that are not music, such as speech, Morse
code, laughter, and the applause of an audience. To get around this problem, the
American Heritage Dictionary clarifies that music is an arrangement of sounds so
as to create a music composition, but this clarification is circular, like saying
“music is the art of making music.” Moreover, many forms of music do not fit this
definition. In many cultures, music is not restricted to sound but always involves
movement and social interactions. Indeed, sound is not even necessary to enjoy
music. This may seem like a surprising claim, but music is enjoyed by millions of
people who are profoundly deaf.

Barbie Parker, a Texas native, earns her living by signing and interpreting
music concerts, thereby enhancing the experience of profoundly deaf and hard of
hearing audience members. Barbie not only signs the lyrics; she also moves
expressively to the music, often playing air guitar and air drums. Many music lis-
teners are deaf, and many great musicians are also deaf. Beethoven went pro-
foundly deaf later in life, but that did not stop him from composing his masterpiece,
the Ninth Symphony.

The ability of deaf individuals to enjoy and produce music is also evident in the
all-deaf contemporary rock and roll band Beethoven’s Nightmare, which has a
busy touring schedule. For these musicians, music comes from within and exists
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irrespective of hearing. How can we make sense of this idea when most of us expe-
rience music as fundamentally about sounds? The answer lies in having an open
mind and in contemplating the many forms of musical behaviors around the world.

Although most of us enjoy “listening” to music, it is important to recognize that
music is not restricted to sound; it often involves movement that we can appreciate
in our bodies and with our eyes. This artful creation of sound, sight, and move-
ment carries not a single kind of meaning but many different meanings and func-
tions depending on the context. Along these lines, music cognition researcher lan
Cross (2001) proposed that music can be understood as the creation of sounds and
movements that have the potential to play different roles in our lives depending on
the context. He was careful not to pinpoint what role music might play because he
argued that we are free to think about music in any way that makes sense to us.
This freedom to think about music in any way lies at the crux of his definition. For
Cross, experiences of music are not fixed across contexts but are floating. Cross
calls this property “floating intentionality,” where the term intentional should be
understood in the philosophical sense, that is, mental phenomena such as thoughts,
plans, and memories. In effect, this description holds that the way we think about
music, including its meaning and function, depends on the context in which that
music is created and experienced.

An attractive feature of the definition offered by Cross is that it captures music
across many cultures and contexts. However, in trying to be inclusive, it acciden-
tally includes activities that we would not normally describe as music. Gossiping
with friends involves making sounds, and the way we think about gossiping may
depend on context. Should we consider gossiping a form of music? Most people
would argue no. Other activities that are consistent with this definition include
sighing loudly, groaning, drumming your fingers, blowing a whistle, clapping
your hands at the end of a lecture, and cracking your knuckles. Are these musical
activities? A broad definition of music ensures we are not too restrictive, given the
diversity of music around the world. But by casting such a wide net, we may end
up capturing activities that extend beyond music.

WHAT ARE THE INGREDIENTS OF A GOOD DEFINITION?

Some people believe that a good definition of a concept should possess the
qualities of necessity and sufficiency. Put differently, we want a definition that
identifies all (necessity) instances of a concept and only (sufficiency) instances of
that concept. If a definition has the property of necessity, the qualities included in
the definition exist in all instances of the concept. For example, a// fish have gills,
so gills are a necessary condition of being a fish. If an animal does not have gills,
it is not a fish. Conversely, if the definition of a concept has the property of suffi-
ciency, the features identified only refer to the concept being defined and no other
concept. For example, a sufficient definition of a triangle is a closed figure consist-
ing of three straight lines connected to form exactly three angles. The definition is
sufficient because only triangles possess these features. The definition of music
outlined by Cross does not fulfill the condition of sufficiency because it accounts
for not only musical activities but also many other human activities as well.
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UNIVERSALS AND FAMILY RESEMBLANCES IN MUSIC

One strategy of defining music is to characterize features that seem to be uni-
versally present in all instances of musical behavior. If a particular attribute, func-
tion, or experience is always present in the behaviors that we classify as music, it
could be listed as part of our definition of music. The concept of universals in
music is discussed in the four entries in chapter 2; for now, we will consider some
of the features that seem to be associated with all musical systems.

Features of music that have been identified as potentially universal have
included the properties of music and human responses to music. One possible uni-
versal characteristic is the tendency to group certain elements together and to
separate those groups from one another. For example, when we listen to a sequence
of notes in music, some notes seem to go together to form larger units, such as
phrases and melodies. We perceive these phrases and melodies to be distinct enti-
ties, sometimes because they are physically separated from each other by a slight
pause or are shaped in a way that makes them sound coherent and distinct. Another
characteristic that may be universal is the tendency of listeners to entrain to the
temporal dimension of music. By this, we mean the experience of paying close
attention to the rhythm of the music. The term entrainment can refer to the way
our attention can be locked into the rhythm, and it can also refer to the tendency to
synchronize our body movements to the beat of the music, as in dancing or per-
forming music with others.

Another approach is to list all of the features that are observed in instances of
music across cultures and acknowledge that only a subset of these features may be
evident in any one form of music. This approach suggests that various instances of
music are related to one another not by defining features but by a “family resem-
blance.” Just as members of the same family tend to share various features with
one another, but no one feature in particular, various forms of music may not have
any one common feature, even though they all resemble each other in various
ways. Take six attributes that are common, but not universal, to many musical
systems: (1) musical behaviors around the world often involve song; (2) the sounds
are often restricted to a particular set of pitches, called the scale; (3) instruments
are typically used to produce sound; (4) participants are often encouraged to syn-
chronize with each other in time; (5) the sounds are often associated with social
interaction; and (6) the sounds and accompanying activity are often experienced
in an emotional way.

First, song refers to any complex, nonverbal, learned vocalization, and we see
instances of song in most musical systems around the world. Second, songs tend
to be built around a small set of notes called the scale. Third, music tends to
involve the production of sounds by purpose-built instruments, such as flutes and
drums. Fourth, music often encourages us to synchronize our bodies to the rhythm
of the music (also called entrainment). Fifth, music is typically a social activity.
This may be true even when we are listening to music on our own because we tend
to experience music as a social surrogate, such that the music becomes a kind of
“friend” that we relate to on an emotional level. Finally, music tends to have an
emotional effect on us, energizing or calming us, giving us pleasure, and helping
us to make sense of our inner emotional experiences, both happy and sad. None of
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these features is present in all musical systems around the world, but all musical
systems likely have a subset of these attributes.

CONCLUSION

Renowned ethnomusicologist John Blacking famously called music a “gloss
word,” writing that “although every known human society has what trained musi-
cologists would describe as ‘music,” there are some that have no word for music or
whose concept of music has a significance quite different from that generally
associated with the word music” (Blacking 1995, pp. 224-225). Given the various
definitions and understandings of music across cultures, and the absence of an
overall concept of music in certain cultures, one might wonder how an ethnomu-
sicologist would decide whether a particular activity is an instance of “music.”
Given the complexities of defining this human behavior, it is tempting to avoid
using the gloss word music and to focus instead on describing specific human
activities, such as singing together to create beautiful harmonies, chanting as part
of a religious experience, or creating sounds and movement for the purposes of
healing. There are many concepts we use that we would not be able to define if
asked: What is time? What is happiness? Music is perhaps one of those concepts
that is difficult, if not impossible, to define.

We do not need to define music before we can recognize it, describe it, and
appreciate it. Some ethnomusicologists have adopted this approach, providing
richly detailed understandings of particular behaviors across various cultural
contexts—a strategy that is sometimes called thick description. And it is hard to
deny that all these forms of musical behavior play powerful roles in our lives and
may have a deep psychological connection and common evolutionary origins. For
this reason, understanding this collection of human behaviors, in all their colorful
and complex manifestations, will remain a key focus of investigation within the
psychology and science of music.

References and Further Reading
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2. Sound Waves: The Music inside Sound
Alex Chilvers

The composer Edgard Varése (1883—1965) used a very simple phrase to define
music: organized sound. Working with any means of sound production available—
from conventional musical instruments, to hand-cranked fire sirens, to electronic
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tape—his creations were limited only by his imagination. Varése, and other pio-
neers of the early twentieth century, inspired future generations of musicians to
think of music in terms of sound rather than the abstract entities we call notes.
Modern technology has since led to the development of tools that allow us to
closely analyze the properties of sound. Thus, today’s musicians—that is, people
interested in organizing sound for creative purposes—are able to understand their
medium in greater detail than ever before.

THE ORIGINS OF SOUNDS

Before we examine the music inside sound, let us first recall a climactic scene
from The Sound of Music. After the Captain’s stirring rendition of “Edelweiss,”
the von Trapp family singers bid their audience a long-winded goodbye and sneak-
ily flee their Nazi escort to take refuge among the sympathetic nuns of the local
abbey. As the military search party closes in on them, the family hides in the cem-
etery. Although they are safely hidden from view, Maria and the children huddle
together and try their best to remain perfectly still.

This raises a simple question: why is it so imperative that one must avoid mak-
ing even the slightest movement when trying to avoid detection? The answer is
also simple: because movement causes sound. Although different kinds of move-
ment produce different sounds, all sounds are the result of movement. Further-
more, every audible movement—ifrom the warble of Maria’s vocal cords, to the
twang of the Captain’s guitar strings, to the rustle of Friedrich’s lederhosen—
reaches our ears through the air disturbances we call sound waves.

When an object moves, it creates changes in air pressure that travel outward as
sound waves (imagine the ripples created when a pebble is dropped into a pond).
When these waves reach an ear, having traveled at the constant speed of sound,
they are transmitted to the brain and ultimately perceived as sound. Every such
sound wave has a unique profile that is shaped by the properties of that original
moving object.

FROM FREQUENCY TO PITCH

Most musical instruments produce sounds of definite pitch. We speak of pitch
in terms of height (by singing the “do re mi . . .” scale, made famous in the above-
mentioned movie, you are singing an ascending scale of pitches). Pitched sounds
are created when vibrations occur in a consistent repetitive pattern. A plucked
string, for example, will vibrate at a constant frequency—not slowing down until
it is muted by touch or allowed to naturally decay to silence. This consistency is
called periodicity, and it allows a stable pitch to form. Some musical instruments,
particularly in the percussion family, produce waves that are not periodic and
therefore have no definite pitch. A snare drum, a hi-hat, and a tambourine all pro-
duce unpitched sounds.

The simplest example of a pitched sound is a pure tone. Pure tones are repre-
sented by the smooth and consistent shapes of sine waves (as in figure 2.1) and are
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Figure 2.1 Vibrating Pattern of a Sine Wave.

generally only produced electronically or in controlled environments. The fre-
quency of such a wave determines the pitch of the tone produced. Frequency is
measured in hertz (Hz) and tells us the number of complete vibrations per second.
Higher frequencies are perceived as higher pitches.

Humans are generally capable of perceiving tones of between 20 Hz and
20,000 Hz (20 kHz), although we find it harder to perceive higher pitches as we
get older. Anything outside that range will go unheard (if the tone is pure) or will
sound like unpitched noise. Yet, different kinds of animals hear different fre-
quency ranges. Dogs, for example, can hear up to around 45 kHz. This is why dog
trainers often use whistles that are pitched above 20 kHz, enabling them to train
their pooches without annoying the neighbors.

Shorter wavelengths require less time for a single vibration, thus completing a
greater frequency of vibrations per second. Higher pitches therefore also corre-
spond to shorter wavelengths. Furthermore, shorter wavelengths are generally
created by physical materials of shorter lengths. This is why small musical instru-
ments have higher pitches than their large counterparts. A piccolo, for example,
sounds higher than a flute, and a viola sounds higher than a cello. This relationship
between length and pitch also explains the shape of a harp. The strings closest to
the harpist are very short and produce the highest pitches, while the farthest
strings are the longest and lowest. Many musical instruments allow the performer
to manually alter the length of a vibrating object to control pitch. For example,
cello players use their fingers to determine what portion of a string is allowed to
vibrate. This is referred to as stopping the string (when a string is played without
being stopped, it is referred to as open).
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When a string vibrates, it moves up and down across its entire length at a fre-
quency that produces the pitch we hear. This is called the fundamental frequency.
For example, if you pluck the lowest string on a conventionally tuned guitar, the
pitch you hear is the low E-natural, which corresponds to that open string’s funda-
mental frequency (82.4 Hz). If you use your finger to stop the same string at the
first fret and pluck again, the vibrating portion of the string is shortened, the fun-
damental frequency is raised, and the pitch increases to an F-natural. If you con-
tinue up to the twelfth fret, you halve the vibrating portion of the string. Halving
the length of a string causes its vibrating frequency to double, which corresponds
to a pitch increase of one octave. Thus, you will produce the E-natural that is one
octave higher (with a frequency of 164.8Hz).

Although the relationship between size and pitch (smaller = higher) is fairly
intuitive due to our interactions with musical instruments, the relationship between
speed and pitch (faster = higher) is a little harder to visualize. Consider a plane
propeller. As it starts to turn, you hear each cycle as a discrete noise—a “whoosh”
as the blade whips through the air. These unpitched noises soon take on a rhyth-
mic nature, creating an ever-quickening pulse as the propeller speed increases.
Eventually, the individual noises are no longer discernible; however, a single con-
tinuous pitch has now formed. As the speed continues to increase, those now
indistinguishable pulses move closer and closer together. This both shortens the
length and increases the frequency of the resulting wave, and you begin to hear an
upward-gliding tone. This example also demonstrates that pitch exists on the same
continuum as rhythm (albeit with much higher speeds involved).

FROM AMPLITUDE TO LOUDNESS

Just as the frequency of a sound wave influences our experience of pitch, the
amplitude of a sound wave relates to our experience of loudness. As can be seen in
figure 2.1, amplitude can be visualized as the height of a sound wave’s cycle and is
often referred to as the intensity of sound, which is measured in decibels (dB). In
real-world scenarios, breathing reaches about 10 dB, a quiet conversation reaches
about 50-60 dB, and a rock concert often reaches 110 dB. In basic terms, the
higher the decibel, the louder the sound will be perceived. However, this is not
always the case. For example, take a pure tone with a very low frequency of 20 Hz
and compare it with a pure tone of 1000 Hz. Both are in the range of human hear-
ing; however, for these tones to be perceived (i.e., to reach the threshold of hear-
ing), the 20 Hz tone needs to be presented to the ear at approximately 80 dB,
whereas the 1000 Hz tone only needs to be presented at approximately 5 dB. This
is an example of how the frequency of a sound wave interacts with its amplitude to
influence how loud a sound is perceived.

MANY TONES MAKE TIMBRE WORK

Timbre refers to the quality of a sound, and discussions of timbre tend to rely on
adjectives such as shrill, mellow, bright, and nasal. Timbre allows us to tell the
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difference between notes played on a flute, a trumpet, and a violin—even when
their pitch, dynamic, and duration are all equal. Alongside pitch and rhythm, tim-
bre is fundamental to the sounds of music. However, timbre is really just the result
of many pitches sounding simultaneously.

Musical instruments are made of complex physical materials that vibrate in
complex patterns. Therefore, they produce tones that are much more complex than
the pure tones discussed above. When you play a note on a guitar string, the pitch
you hear most prominently corresponds to the fundamental frequency of vibra-
tion. However, you also hear a whole spectrum of frequencies that make up the
timbre of that particular guitar.

The additional frequencies that create timbre are variously called overtones,
partials, or harmonics. These are simply multiples of the fundamental frequency
(so, if the fundamental is 100 Hz, the overtones are 200 Hz, 300 Hz, 400 Hz, and
so on). Overtones occur because a vibrating portion of string (or other material)
naturally divides itself into an infinite number of smaller segments that vibrate
simultaneously (see figure 2.2).

-

1/2

1/3

T < > >
T o>
< T T T T T >
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T o< o o o> >

Figure 2.2 Vibration Patterns of a String, from the Fundamental (I) to the Seventh
Harmonic (1/7).
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Consider again the open low E string on a guitar. It vibrates at a fundamental
frequency of 82.4 Hz to produce that E-natural pitch. Where the string divides
into two, with a stationary node at the midpoint, the fundamental frequency is
doubled. This second harmonic therefore vibrates at 164.8 Hz and produces a
higher E-natural pitch. The third harmonic, created by segments of one-third the
string length, sees the fundamental tripled to 247.2 Hz, which is very close to the
pitch we know as B-natural. The fourth harmonic is just the second harmonic
doubled (329.6 Hz) and thus produces another E-natural pitch (now two octaves
above the fundamental). Although there is no theoretical limit to the number of
overtones that are produced, these harmonics eventually produce frequencies that
are beyond the range of human hearing.

Harmonics are always produced at multiples of a note’s fundamental frequency,
regardless of the instrument playing that note. The difference in timbre, and what
allows us to distinguish between a flute, a trumpet, and a violin, is the relative
loudness of each overtone. You can thus think of timbres as recipes: all instru-
mental timbres contain the same ingredients, but each has different quantities of
those ingredients.

Another factor that contributes to an instrument’s timbre is sympathetic reso-
nance, which is caused by the fact that vibrations of sound waves are infectious (so
to speak). If an object is prone to vibrating at a particular frequency, and a wave
matching that frequency comes into contact with it, the object itself will begin
vibrating. You can observe this phenomenon by again plucking the low E-natural
on a guitar. Because the highest guitar string is tuned to the E-natural two octaves
higher (329.6 Hz), the fourth harmonic of the note you play will cause that higher
string to vibrate sympathetically, thus contributing to the overall spectrum of
sound. Indeed, a sound wave will trigger the sympathetic resonance of any mate-
rial with which it has overlapping overtones. You can imagine this kind of chain
reaction taking place inside the body of a piano whenever a low note is played.

INTERVALS ON THE SPECTRUM

The relationships between individual pitches in a harmonic series can be dis-
cussed in terms of the intervals used in Western music. We have already seen
that octaves are created each time a frequency is doubled. The second harmonic
is an octave above the first harmonic (the fundamental), the fourth harmonic is
two octaves, the eighth harmonic is three octaves, the sixteenth harmonic is four
octaves, and so on. Perfect octaves are the only intervals in the harmonic series
that have been maintained by the equal temperament tuning system with which
we are most familiar. While this will be discussed in more detail elsewhere, suf-
fice to say that the division of an octave into twelve equal semitones has resulted
in interval relationships that differ slightly from those produced by natural
overtones.

Figure 2.3 shows the pitches of the first seven harmonics produced by the
open lowest guitar string. Between the second and fourth harmonics, we find the
first nonoctave overtone. As mentioned above, this overtone is very close to a
B-natural (in fact, the difference between this overtone and a tuned B-natural is
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Figure 2.3 First Seven (Approximate) Pitches of the Harmonic Series Beginning on E2.

imperceptible). The next nonoctave overtone is the fifth harmonic. This is fol-
lowed by the sixth harmonic (which is double the frequency of the third harmonic
and therefore another B-natural).

If we continue up through the series, the intervals produced get progressively
narrower and weaker, contributing less to the sound that we hear. It is therefore
important to note that those intervals that we consider to be consonant (i.e., more
pleasant and stable) occur naturally and most prominently in the harmonic series.
This suggests that our appreciation of consonance stems from this natural system
of overtones. Given that our imperfect tuning system only manages to approxi-
mate these intervals, however, the concepts of consonance and dissonance (the
opposite of consonance) are primarily learned through exposure to music that
conforms to the rules of our particular Western harmonic system.

CONCLUSION

Sound begins with movement. The many properties that define the quality of a
particular sound originate with that initial movement. It is helpful to keep this in
mind if you are trying to avoid making sound: simply stop moving! Yet, this infor-
mation is far more important to those of us who are interested in making and
understanding music. By examining the fine details of sound production, we see
that the experience of pitch is defined by the timing of repetitive events, namely,
fluctuations in air pressure or a sound’s frequency. On the other hand, loudness is
defined by the amplitude of those fluctuations in air pressure. Furthermore, the
many complex timbres that allow us to distinguish one instrument type from
another are simply combinations of pitches, blended according to an instrument’s
unique recipe of fundamental frequencies, harmonics, and amplitudes.
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3. Pitch, Timbre, and Rhythm
Andrew J. Milne and Kirk N. Olsen

Pitch, timbre, and rhythm are fundamental building blocks of music and, in almost
all cultures, music is created through the deliberate manipulation of one or more
of these elements. Importantly, pitch, timbre, and rhythm are not objective fea-
tures of the acoustic signal but subjective experiences within the listener’s mind.
In this chapter, we will show how the psychological experiences of pitch, timbre,
and rhythm are linked to physical characteristics of sound. As we shall see, these
links are surprisingly complex.

PITCH

Of the three elements, pitch has the most straightforward relationship with a
physical attribute of sound. Pitch is a sensation that can be ordered from low to
high. For example, keys on a piano are ordered from low pitches on the left of the
keyboard over to high pitches on the right. We experience pitch whenever there is
a sound that is periodic, that is, when sound occurs as a series of waves through
the air. Pitch is related to the frequency of these periodic waves; as the frequency
increases (more waves per second), the perceived pitch of the sound becomes
higher.

Pitch is the most important building block for melodies to be created. A melody
can be defined as a sequence of pitches ordered in time so that the set of pitches
seem to cohere with one another. The result is often a memorable and sometimes
meaningful phrase. Pitches are also the foundation for harmony, which is the
musical art of simultaneously sounding more than one pitch at a time. Harmoni-
ous combinations of several different pitches are called chords. In Western music,
the arrangement of pitches into major and minor scales and chords (see chapter 4)
can have happy and sad emotional connotations, respectively.

Although the sensation of pitch is strongly related to the frequency of sound
waves, the relationship requires some detailed explanation. First, most sounds
comprise numerous simultaneous frequencies rather than a single frequency.
When we play a key on the piano, we hear a single pitch, but the sound consists
of many different frequencies. The lowest frequency corresponds to the pitch
that we hear, whereas the higher frequencies, and how they all fade over time,
give the note its unique piano sound. To understand this concept better, imagine
watching a wave in the ocean and then noticing that there are smaller waves
moving along the top of the wave, like ripples, and on those ripples are even
smaller waves moving along the ripples. Normally, the pitch that you hear cor-
responds to the biggest wave, but the other waves also influence what you
experience.

Figure 3.1 shows the frequency spectra of three different sounds: a train clackity-
clacking over tracks, a cymbal, and a bowed violin. Frequency spectra are graphs
that show the intensity of each frequency component of a sound. The higher the
blue bars for each frequency, the greater the intensity of that frequency in the
sound.
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Figure 3.1a Spectrum of Train Sound. Most Listeners Would Say That This Sound
Has No Discernibe Pitch and That It Is, Instead, “Noisy.”
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Figure 3.1b Spectrum of a Ride Cymbal. Most Listeners Would Say This Sound Is
Mostly “Noisy,” but There Are Hints of Multiple Possible Pitches.
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Figure 3.1c Spectrum of Violin Playing the Note A-Flat Below Middle-C. Most
Listeners Would Say This Sound Has a Single Clear and Unambiguous Pitch.

The first thing to notice is that all these sounds have multiple frequency compo-
nents. Indeed, it is a natural property of physical objects to vibrate simultaneously
at different rates when struck, plucked, or stroked in some way. Any sound with
more than one simultaneous frequency component is called a complex tone. These
complex tones give rise to different experiences of pitch. The train sound has a
“noisy” sound, and there is no clear pitch. This is because it is densely packed
with multiple frequencies, mainly in the lower-frequency range, as can be seen on
the left side of figure 3.1a. If you hear the sound of a train, you will probably find
it difficult to sing in tune with it because it has no obvious pitch.
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The cymbal sound in figure 3.1b is a partially or ambiguously pitched sound.
Most people would agree that some cymbals sound higher than others, but it is
still hard to sing along with a cymbal because it also does not have a very clear
pitch. With very careful listening, a number of different pitches can be heard, and
each of these different pitches corresponds to a peak in the spectrum (e.g., at 320
Hz, 510 Hz, and 1470 Hz).

However, the pitch we experience from the violin sound in figure 3.1c is quite
different from the others. Despite the presence of multiple frequencies, we hear a
single clear and unambiguous pitch. This results from the specific arrangement of
frequencies in this spectrum: every single frequency component (each blue peak
in figure 3.1c) occurs at (or close to) a frequency that is a multiple of a single fun-
damental frequency. In the violin spectrum, the fundamental frequency is the first
peak at 207.65 Hz (A-flat below middle-C). The second peak is at 2 x 207.65 =
415.3 Hz and is called a harmonic or overtone, the third harmonic is at 3 x 207.65
= 622.95 Hz, the fourth harmonic is at 4 x 207.65 = 830.6 Hz, and so on. Sounds
such as these—where all frequency components are multiples of a fundamental
frequency—are known as harmonic complex tones.

Harmonic complex tones are unique in that they are the only set of simultane-
ous frequency components that ensures that only a single pitch is heard. Further-
more, that particular pitch always corresponds to the pitch produced by the
fundamental (lowest) frequency. If the frequency of any single component in a
harmonic complex tone is sufficiently altered, that altered frequency component
will suddenly pop out as a clearly audible additional pitch. Due to the clarity and
singularity of their pitches, instruments that produce harmonic complex tones are
privileged in styles of music that make use of melodies or harmony (e.g., Western
tonal music); these include stringed instruments (plucked or bowed), wind instru-
ments, brass instruments, and even the human voice.

TIMBRE

Imagine listening to a saxophone playing a single pitch. Now imagine listening
to a flute playing the same pitch and at the same loudness. In your mind’s ear, do
the two instruments sound the same? Most people would say that despite their
having the same pitch and loudness, they sound quite different and are fairly easy
to tell apart. This demonstrates that there must be more to auditory perception
than just pitch and loudness. This additional perceptual feature is known as
timbre.

However, this singular word gives a misleadingly simple impression of what is
actually a complicated perceptual phenomenon. It is complicated because timbre
encompasses numerous different perceptual attributes that are neither pitch nor
loudness. Indeed, there is no consensus as to precisely what these perceptual attri-
butes are or even how many there are. A small selection of adjectives commonly
used to describe aspects of timbre include bright/dark, rough/smooth, heavy/light,
nasal, reedy, and hollow. The first three make reference to other sensory modali-
ties (vision, touch, proprioception), whereas the final three make reference to
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common physical characteristics of sound-producing devices. It seems that
humans have not developed a distinct vocabulary to describe timbre, and so they
often draw upon similarities with qualities from other senses.

One way to address this confusion of adjectives is to identify the dimensions of
sound that best explain the similarities and differences between timbres. What
dimensions of sound, for example, can best explain why a violin sounds more
similar to a cello than it does to a harmonica? One procedure that has been used
for this purpose is called multidimensional scaling. In an experimental setting,
participants are played numerous different pairs of sounds, and they rate how sim-
ilar the two sounds are in each pair. Let us imagine four sounds—saxophone,
flute, recorder, and piano—with the following hypothetical, yet plausible, dissimi-
larity ratings that are made by comparing two instruments on a ten-point scale.
The greater the number, the more dissimilar they are perceived to be:

*  saxophone vs. flute = 6

*  saxophone vs. recorder =5
*  saxophone vs. piano =8

*  flute vs. recorder =3

*  flute vs. piano =9

*  recorder vs. piano = 10

From these hypothetical dissimilarity ratings, we can see that the flute and
recorder sound the most similar with a relatively low score of 3, whereas the
recorder and piano are the most dissimilar with a maximum score of 10. The idea
of multidimensional scaling is to use the dissimilarity ratings as an index of “dis-
tance” between the two sounds. By plotting the distance of dissimilarity ratings
between two sounds on a three-dimensional graph—such as in figure 3.2—we
can compare multiple sounds on multiple dimensions and begin to see that some
sounds are perceived to be quite similar on some dimensions, whereas some are
quite different due to their relative distance in the three-dimensional space.

Recorder
[ J

.Saxophone

Figure 3.2 The Three-Dimensional Representation of the Distances between the
Saxophone, Flute, Recorder, and Piano Timbres.
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From such a graph, we can then begin to interpret and name each dimension to
best summarize what perceptual or acoustic attribute characterizes them. For
three-dimensional timbre spaces, there is usually convergence on two of the
dimensions. The first dimension is often called rise time, which refers to the attack
of a sound. In other words, the characteristics of the very beginning of a sound.
For example, compare the fast percussive attack of a piano or plucked violin with
the slow attack of a flute or bowed violin. The second dimension is called spectral
centroid. If a sound has many, or loud, high-frequency components, it has a high
spectral centroid, if it has few, or quiet, high-frequency components, it has a low
spectral centroid. Spectral centroid is commonly associated with the timbral
descriptor of “brightness.” For example, compare a bowed violin with a flute when
both are playing the same musical pitch; the violin produces more higher frequen-
cies than the flute and so sounds more “shrill” or “bright,” even though the main
pitch does not change.

There is less consensus on a third dimension of similarity, but two qualities of
sound may be important. The first quality is spectral flux, or how much a spec-
trum of a sound changes over time. For example, an organ sound does not change
very much over time, whereas a gong sound changes a lot over time. A second
quality is spectral flatness, which corresponds to the noisiness of a sound. For
example, a cymbal has high spectral flatness, whereas a single note played on an
oboe has low spectral flatness.

Rhythm

The timing of musical sounds when pitches are played or when drums are
struck is not random; it is organized or patterned in some way. Rhythm refers to
the patterns of sounds over time. Rhythmic patterns may be simple and obvious to
the listener, but sometimes they can be quite complex. However, in all cases, they
respect certain constraints related to time. They also make use of the human
brain’s propensity to recognize certain patterns and for neural activity to synchro-
nize (or entrain) to sounds that are equally spaced in time (equally spaced sounds
are called isochronous).

Perceptual Time Scales

When isochronous musical sounds—for example, evenly spaced drum hits—
are played with only a small gap between them (less than one-tenth of a second),
they will be perceived as one continuous sound. The sounds are too close
together to be heard separately. When they are played with long gaps between
them (more than about 1.5 seconds), they tend to sound disconnected. It is actu-
ally quite difficult for musicians to accurately perform rhythms at these long gap
durations without subdividing them. For example, to play a rhythm accurately
when the gaps are two seconds apart, a typical strategy used by a musician is to
subdivide the 2 seconds into four 0.5 second intervals and mentally count these
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outas 1,2,3,4, 1, 2, 3,4, 1, 2, 3, 4 but only strike the drum on the 1. Indeed,
when adults are asked to tap a regular beat but not told how fast, they typically
tap every 0.5-0.6 seconds. These tap rates correspond to a musical tempo of
100—-120 beats per minute (bpm), and tempi such as these are very common in
music.

Isochronous Beats and Entrainment

People are highly sensitive to isochronous patterns—beats that are regularly
spaced in time. When we hear a steady drumbeat, it sounds intentional and orga-
nized, and even small deviations from a regular drumbeat can be easily heard.
How is music able to capitalize on this natural sensitivity for isochrony while also
making rhythms interesting? There are at least three musical techniques, one or
more of which are common in a variety of musical cultures and styles. They are
called metric hierarchies, asymmetric rhythms, and polyrhythms.

Metric Hierarchies, Asymmetries, and Polyrhythms

Metric hierarchies refer to rhythms with numerous levels, where each faster
level equally subdivides each slower level. This is the most common metrical
framework in Western music. For example, consider a common but simple rock
drum rhythm, notated graphically in table 3.1.

Here, the hi-hat cymbal plays a fast and isochronous rhythm. The snare drum
also plays an isochronous rhythm. Note how the hi-hat subdivides or splits each
snare beat into eight faster beats. The kick drum, however, is not playing an iso-
chronous rhythm; there is an additional strike just before the count of three, which
means that its three beats are of different lengths. But, crucially, every kick drum
beat occurs at the same time as a hi-hat beat.

Rhythmic asymmetries such as these, where instruments play a non-isochronous
subset of a faster isochronous pulse, are common. Sometimes, the isochronous
pulse may not even be sounded, leaving the listener to fill in the gaps. An example
of a non-isochronous rhythm commonly used in Latin American music is called
the clave rhythm, as seen in the top rhythm outlined in table 3.2. Another example
commonly used in West African music is called the Yoruba timeline; it is outlined
in the bottom panel of table 3.2.

Table 3.1 A familiar rock drum rhythm. The drums playing each rhythmic level
are shown on the left. The row labeled Count is how a musician might mentally
count out the rhythm while practicing it

Count 1 e & a 2 e & a 3 e & a 4 e & a
Hi-hatcymbal x x x x X X X X X X X X X X X X
Snare drum

Kick drum X X X
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Table 3.2 In the clave rhythm at the top, the percussion instrument is played with
an irregular (non-isochronous) pattern that repeats every sixteen pulses; the Yoruba
timeline at the bottom is also irregular but repeats every twelve pulses. The Count
row is how a musician might mentally count out the rhythm while practicing it

Count I & 2 & 3 & 4 & 1 & 2 & 3 & 4 &

Clave X X X X X
Count 1 & 2 & 3 & 1 & 2 & 3 &
Bell X X X X X X X

Rhythms where sounds frequently occur on weak beats are called syncopated
rhythms. Syncopated rhythms are often used to create rhythmic groove—the abil-
ity of music to elicit foot tapping, body swaying, head banging, or dancing. It is
not fully understood why syncopated rhythms create a strong feeling of groove,
but one possibility is that when we hear notes played on weak beats, we have to
work a bit harder to imagine the strong beat; this compels us to want to move to
the music, whether by clapping, tapping or dancing.

Polyrhythms are another method for creating complex and groovy rhythms. In
polyrhythms, simple rhythms with different speeds (the speeds often have ratios
of 2:3 or 3:4) are combined to form interesting rhythmic combinations. Poly-
rhythms such as these are common in some South American, African, and Carib-
bean traditions. For example, Ricki Martin’s Livin’ La Vida Loca employs
polyrhythms that give the music a strong groove.

CONCLUSION

Pitch, timbre, and rhythm are the core building blocks of music. Individually,
they can have strong effects on the mind and body—for example, a sad melody,
the rich and fascinating timbres of a didgeridoo performance, or the driving rhyth-
mic groove of a Latin American carnival band. Musicians use these building
blocks to create songs that can then be played again and again by different per-
formers in their own style. The song’s core musical elements should remain fairly
close to those of the original so that listeners will be able to recognize it from
performance to performance, but musicians often make small adjustments to the
pitch, timbre, and timing in subtle and individual ways, giving each performance
its own unique flavor.

References and Further Reading
London, J. (2004). Hearing in Time: Psychological Aspects of Musical Meter. Oxford,
UK: Oxford University Press.

Martineau, J. (2008). The Elements of Music: Melody, Rhythm, and Harmony. Somerset,
UK: Wooden Books.

McAdams, S. (2013). Musical timbre perception. In D. Deutsch (Ed.), The Psychology of
Music (3rd ed., pp. 35-68). London, UK: Academic Press.

Peterson, N. (2008). An Introduction to the Concepts of Music. Sydney, NSW, Australia:
Cengage Learning Australia.

Thompson_The Science and Psychology of Music.indb 20 @ 20/06/20 10:45 AM



®

What Is Music? 21

4. Scales, Intervals, and Tuning Systems
William A. Sethares

Why are there so many different kinds of music? Why do people in different cul-
tures use different musical instruments? Why are those instruments tuned in so
many different ways? This chapter tackles these questions by looking at the many
ways musical instruments from around the world are tuned. Most are tuned based
on musical scales, which are themselves composed of intervals. The word scale
has a specific meaning: a musical scale is the set of all the pitches in a song or a
musical performance. Although different musical cultures prefer to use different
scales in their songs, almost all cultures choose to use scales that contain a modest
number of tones.

WHY USE SCALES AT ALL?

Your voice, the pluck of a guitar string, the blowing of a trumpet, the vocaliza-
tions of a whale, and the song of a bird—these sounds all have a clear pitch. Some-
times these pitches vary continuously over time. For example, a smooth gliding or
sliding up and down characterizes the calls of a whale or the voice of an eastern
meadowlark. Sometimes, the pitches are separated into discrete steps, such as the
notes produced by the keys of a piano or when fretting and plucking a guitar.
Figure 4.1 contrasts these two situations: the pitch of the songbird on the left
sweeps smoothly up and down, and the notes of the piano on the right jump from
pitch to pitch as different keys are pressed.

As suggested by the wavy line in figure 4.1, people can perceive many thou-
sands of different pitches. Why would music makers so often choose to use just a
small number? One possible answer is that a song needs to be memorable; by
using only a small subset of the existing pitches, a melody may be easier to remem-
ber. Another answer is that songs made from scales are easier to perform than
songs made up of continuous pitches; restricting the full range of pitches to a
small set of discrete scale notes makes it easier to sing or to play a piece of music.

Musical scales are usually ordered (either ascending or descending), and so the
scale of the piece represented on the right side of figure 4.1 is shown by the four
round gray circles, which correspond to specific notes on the piano keyboard. In
principle, musical scales can consist of any set of pitches, but, in practice, the
same sets of pitches reoccur over and over; common scales are given names such

time time

Figure 4.1 Pitch Can Vary Continuously, Like the Warbling of a Songbird, or May
Assume a Small Number of Values, Like the Notes of a Musical Instrument.
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as major and minor (Western Europe), slendro and pelog (Indonesia), Ussak and
Hicaz (Turkey), and Segah and Mahur (Iran). These are not just different names
for the same scales; they also contain different intervals in different patterns. In
some traditions, scales are associated with various emotional states or feelings; in
others, scales may be associated with the seasons, with holidays, with the time of
day, or with particular geographic regions.

NAMING NOTES

In many musical cultures, the tones in a scale are given names. One early nam-
ing system is based on a Gregorian chant called Ut Queant Laxis that honors John
the Baptist:

Ut queant laxis resonare fibris
Mira gestorum famuli tuorum,
Solve polluti labii reatum,Sancte Iohannes.

With the substitution of do for ut and the addition of ¢, this is the familiar do—re—
mi—fa—sol-la—ti—do of Western music. Another common naming system is
numerical: the eight notes of the do—re—mi scale can be identified with the first
eight integers. In the Indonesian system, a melodic line in the slendro scale may be
notated numerically:

_33651235612356123561235

Notations such as these are relative, in the sense that the 1, or the do, can represent
any pitch (called the root or the fonic), and all others are relative to this root. Such
pitch differences are called intervals, and these intervals also typically have
names.

INTERVALS

The simplest interval is the octave from low do to high do, which occurs natu-
rally when a man and a woman (or a woman and a child) sing together. On vibrat-
ing strings, octaves occur when one string is twice as long as another. The modern
way of stating this fact (known to the ancient Greeks) is that the octave represents
the sounding of two pitches with fundamental frequencies that are separated by
a factor of two. The octave, this factor of two to one, is often notated with the
fraction 2/1.

The octave is special perceptually. In general, as the frequency difference (and
the interval) between two tones grows, the pitch difference increases, as shown on
the left-hand side of figure 4.2. As the separation between the two tones nears the
octave, however, the two tones appear to become “the same” again (this is called
octave equivalence). Octave equivalence is reflected in the repeating pattern of
the piano keyboard and the repeating pattern of the naming of the notes: for
instance, the same do—re—mi pattern recurs in every octave. Perceptually, inter-
vals can be thought of as stacked, where all the dos or all the Cs are placed above
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tones an octave apart appear “the same”

Figure 4.2 The Perception of Pitch Intervals Has Two Aspects: The Chroma Relates
Tones Within an Octave, and the Tone Height Specifies Which Octave the Interval
Belongs to. Most Musical Scales Repeat at the Octave.

each other. Thus, there are two notions of distance in the perception of pitch: the
distance caused by nearness or farness in frequency and the distance within the
octave. This may be pictured as in the right-hand portion of figure 4.2, which
shows the frequency difference displayed along a spiral that is wrapped around a
cylinder. For any interval (the octaves of C are shown), the tone height specifies
the loop of the spiral, and the chroma locates the position around the cylinder.

The next simplest interval is the musical fifth, which occurs when two vibrat-
ing strings are in the ratio 3/2 (for instance, thirty inches to twenty inches). Simi-
larly, other ratios n/m, where both n and m are small integers, are called pure or
Jjust; several are shown in figure 4.3. Intervals can be combined by multiplying the
ratios as fractions. For example, combining a fifth (3/2) and a major third (6/5)
gives the interval

3/2 * 6/5=18/10 =9/5

which is called the just minor seventh in figure 4.3. If the product becomes larger
than the octave, it is reduced back to its chroma value by multiplying by 1/2. For
example, a stack of two fifths gives 3/2 * 3/2 = 9/4. To see that this is an octave plus
a major second, multiply 9/4 by 1/2 to arrive at 9/8. Figure 4.3 shows that 9/8 is
indeed a major second.

Ratios and fractions are often cumbersome, and the size of a complicated frac-
tion is not always obvious. For instance, is 19/12 larger or smaller than 17/11? An
alternative is to adopt a measurement system called cents (abbreviated ¢) that
translates products of fractions into sums of cents. In the cents system, the octave
is defined to be 1200 cents, and so each adjacent key of the piano is 100 cents
apart. A formula' that involves logarithms relates the size of an interval expressed

1 An interval expressed as a ratio f/f can be translated into cents with the formula 1200 *
Log,(f, f)). If this calculation seems intimidating, there are websites that contain interactive ratio-
to-cent (and cent-to-ratio) converters.
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Figure 4.3 Shows one octave divided in many ways. The equally spaced squares
mark the twelve steps of the Western equal-tempered chromatic scale. A collection of
just intervals (those defined by small-integer ratios) are shown by the small triangles.
Both of these have many intervals that lie within the regions marked do—re—mi, indicat-
ing that a variety of nearby intervals can play these melodic and harmonic roles. The
seven equal steps of the traditional Thai scale are shown with stars, and the five steps
of the Indonesian slendro are indicated by the circles. Several abbreviations are used: ¢
for cents; m2 and M2 for minor and major second, respectively; m3 and M3 for minor
and major third, respectively; and so on.

as a ratio to the size of the interval expressed in cents. Converting shows that
19/12 is 796 cents, and 17/11 is 754 cents. Clearly, 796 is larger than 754. Cents
make it easy to compare the sizes of intervals and their location on the circular
pitch chroma of figure 4.3.

NAMING SCALES

In the Western tradition, musical scales are drawn from notes of the 12-tone
equal-tempered scale (often written 12-tet, called the chromatic scale, and shown
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in figure 4.3 by the equally spaced square markers). In 12-tet, each octave is seg-
mented into twelve equal sounding divisions, like the hour markers on the face of
a clock. Depending on the exact ordering of the intervals, subsets of 12-tet may be
major or minor, and a variety of modes differ based on the starting point. From a
historic perspective, such scales and modes based on subsets of 12-tet are fairly
recent. Ancient Greeks such as Aristoxenus constructed scales based on tetra-
chords and just intervals (like those indicated by small triangles in figure 4.3), and
Pythagoras is often cited as designing a scale by stacking just fourths and just
fifths. Tetrachords (where a pure fourth is divided into three subintervals) also
appear in traditional Turkish makam music and can be used to create scales with
many more than twelve pitches as well as diatonic scales with unusual intervals.
Scales that use intervals based on small-integer ratios, that is, fractions with small
integers in the numerator and denominator (Doty 1993), are called just intonation
scales. Harry Partch created a scale with forty-three unequal tones per octave,
designed a family of musical instruments (some of which are shown in figure 4.4),
and composed a repertoire of music to perform on his instruments. Many other
historical scales, such as meantone tunings and well temperaments, are essentially
different ways of approximating just intervals while attempting to retain the abil-
ity to modulate to distant keys.

|
!

Figure 4.4a Instruments Designed by Harry Partch to Play in His 43-Tone Just Scale
Include the Chromelodeon (Keyboard Detail Shown), the Cloud-Chamber Bowls, the
Quadrangularis Reversum, and the Zymo-Xyl. (Danlee Mitchell, Courtesy of the Harry
Partch Estate)
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Figure 4.4b Instruments Designed by Harry Partch to Play in His 43-Tone Just
Scale Include the Chromelodeon (Keyboard Detail Shown), the Cloud-Chamber
Bowls, the Quadrangularis Reversum, and the Zymo-Xyl. (Danlee Mitchell, Courtesy
of the Harry Partch Estate)

Figure 4.4c Instruments Designed by Harry Partch to Play in His 43-Tone Just
Scale Include the Chromelodeon (Keyboard Detail Shown), the Cloud-Chamber
Bowls, the Quadrangularis Reversum, and the Zymo-Xyl. (Danlee Mitchell, Courtesy
of the Harry Partch Estate)
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Figure 4.4d Instruments Designed by Harry Partch to Play in His 43-Tone Just Scale
Include the Chromelodeon (Keyboard Detail Shown), the Cloud-Chamber Bowls, the
Quadrangularis Reversum, and the Zymo-Xyl. (Danlee Mitchell, Courtesy of the Harry
Partch Estate)

Of course, other cultures use intervals and scales that are quite different. For
example, the traditional music of Thailand uses a scale that is approximately
seven-tone equal temperament, which is shown in figure 4.3 by the stars, where
the interval between adjacent tones is 172 cents. Certain Arabic music is played in
scales with twenty-two unequally spaced tones per octave, though the exact inter-
vals are a matter of some discussion. Indonesian gamelan orchestras are tuned to
either the five-note slendro (shown in figure 4.3 by the small circles) or the seven-
tone pelog scales. Neither of these scales has intervals that correspond to 12-tet,
and neither lies completely within the do—re—mi. Moreover, each gamelan is tuned
idiosyncratically, with “octaves” that are stretched or compressed by up to 25
cents from the standard 1200-cent octave.

TUNING INSTRUMENTS

Scales and their associated intervals are ways of dividing pitch into useful
chunks, and the musical instruments of a culture are commonly set to a tuning
that makes it easy to play in the scales of that culture. The classical piano key-
board is tuned to the steps of the 12-tet chromatic scale. The white keys are tuned
to the major scale (the 12-tet do—re—mi of figure 4.3). The frets of a guitar mimic
the 12-tet tuning of the piano keyboard, but the frets of other stringed instruments,
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Figure 4.5 Not All Stringed Instruments Are Fretted Alike. Kantemir’s Early
Eighteenth-Century Tuning Instructions Explicitly Describe the Tuning (and hence the
Intervals of the Scale) of the Tanbur. (Kantemir's Tanbur from Kitabu llmi'l-Musiki ala
vechi'l-Hurufat, p. 131.)
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Figure 4.6 Gamelans Contain a Variety of Metallophones, Drums, and Gongs and
May Be Tuned to Either the 5-Note Slendro Scale of Figure 4.3 or to a Seven-Note
Pelog Scale. (Asian Civilizations Museum, Empress Place. Photo by Sengkeng.)

such as the Turkish tanbur of figure 4.5, are tuned to the tones of a Turkish makam
(scale).

Yet, other musical cultures use instruments that sound quite different from the
familiar stringed and air-column instruments common in the West. The inhar-
monic instruments of the Indonesian gamelan (see figure 4.6) are built from an
orchestra of metallophones (instruments made of metal), drums, gongs, and other
instruments tuned to traditional scales. The orchestra often accompanies singing,
dancing, or shadow puppet shows, and the music can be stately and contemplative
or loud and energetic.

CONCLUSION

Why are there so many different intervals, scales, and tunings in use through-
out the world? One answer is that each musical tradition has followed a unique
path that reflects its cultural and historical setting; common music binds a people
together and is part of the fabric of a society. Another answer rests on the tone
quality of the musical instruments. Overtones of string and wind instruments are
harmonic: they lie in a harmonic series. Since harmonic overtones overlap each
other when notes are played in simple integer ratios, just intonation explains musi-
cal intervals and scales in relation to the harmonic series. But some musical tradi-
tions (such as the gamelan) use instruments with inharmonic overtones that
overlap each other when tones are played in different intervals (such as those of
the slendro and pelog scales (Sethares 1998)). This suggests that the tone quality
of the instruments is tied to the scales of the musical tradition and may have been
adopted, at least partially, in response to each other.
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Music across Cultures

5. Defining Culture
Tia DeNora

We come to culture early in the course of life. From the moment an infant and a
parent begin the rhythmic, improvised vocalizations known as baby talk, culture
is there, and it is being informally taught as a shared patterned activity.

CULTURE AS OBJECT AND AS ACTIVITY

Culture enters our lives as an explicit thing—as works of art and music, maga-
zine images, rules and norms about how to behave where and when, and material
objects. But culture is also implicit, working as a kind of silent partner in much of
what we do, feel, think, and say. When we ride a bicycle, for example, or greet
someone on the street, we are unlikely to ponder, “How should this be done?”
Rather, we “just do it”—relying on deeply ingrained habits, routines, and, per-
haps, muscle memories (how to balance on the cycle, how to smile when you are
greeting someone). The fact that we are rarely aware of culture’s implicit presence
is born home to us every time something seems to go wrong, socially speaking
(e.g., times when we feel confusion or embarrassment and ask ourselves, “Was it
something I said?” or “Is s/he crazy?”). At those times, some of the unwritten or
tacit features of culture that govern human action become visible because they are
seen against the backdrop of what should have happened but did not. (Imagine you
fall off the bicycle. You then say to yourself, “Aha! This is what I forgot to do to
keep my balance.) Breaches in cultural order highlight what we otherwise take for
granted in action. Most of the time, though, we operate on a kind of cultural auto-
pilot, and when we speak about having “cultural competence,” we are referring to
just how complex cultural operating systems can be. Culture’s seemingly auto-
matic features actually save us a lot of effort as we move through the various
scenes and situations that make up any given day.

Explicit and implicit culture are of course interrelated. Explicit culture often
informs, or “gets into,” implicit culture; for example, if we begin to imitate the
talk or walk of a film star and do it so often that we forget we are doing it, an
explicit feature of culture has become implicit, at least until someone tells us that
we walk or talk like (film star X or Y). Then we might say, “Ah, yes, | was very
impressed by him/her when I was younger.”

One of the founding fathers of sociology, Emile Durkheim (1858-1917), once
said that culture “lifts” us into a realm that is above individual experience and in
ways that actually come to shape individual experience. We can often trace cul-
ture as it gets into and informs situations and scenes. Indeed, we can think of our
lives as consisting of interlinked cultural events.
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CULTURAL EVENTS

A cultural event may be something special, such as a celebration (holidays,
birthdays), or it may involve strongly bounded procedures, as in a game (scoring a
goal in ice hockey or playing in tune or in rhythm within an orchestral string sec-
tion). It may involve a very formal set of rules about what is to be done, by whom,
and how, for example, certain rituals (graduations, initiations) or ceremonies
(requiem masses, civil partnerships). Conversely, a cultural event may also be
mundane or everyday. It can be a situation (school lesson, concert, family meal). It
may even involve a private or personal activity for only one person (thinking about
a problem, writing a poem, listening to music using earbuds).

Culture is not tightly bounded to geographical area, despite all the talk about
national cuisines and customs or regional variations in culture. Geography may
inform culture, but culture also transcends physical space—and never more so
than today with the proliferation of digital media and travel. So today’s idea of
“national” or “regional” culture is increasingly complicated by other cultural cur-
rents. These currents crosscut physical topography and lead to the blurring of
earlier contexts (traditions, “authentic” practices), which, as they are transported,
get redefined and recombined in ways that change them—often with social
consequences.

For these reasons, it is perhaps less interesting to ask, “What is the culture of
[X country or Y region or even Z group|?” than it is to ask, “What does culture do,
and how is it employed in ways that structure action?” These questions also draw
together different academic perspectives that are concerned with what culture
does. It combines anthropology’s and sociology’s concern with cultural norms,
rules, and social behaviors with social psychology’s focus on individual experi-
ence to examine how culture can be seen to organize, or “get into,” and give defi-
nition to even our seemingly most personal, subjective experiences.

For example, think about how quickly your mood can change when listening to
a piece of music. Here, music, which is something that exists independent of you
(it is in the world, not in your mind or your bloodstream), can get, as people some-
times say, “under your skin” in ways that can powerfully affect how you feel and
the kinds of memories and associations you have while listening. Indeed, it may
even have some bearing on what you then choose to do after the music stops. No
wonder music is so vital to our sense of identity and our attachments to other
people (and groups of people).

Think about the music playlists you may have made for personal listening.
Would you be willing to share these with just anyone? If your answer is no, you
recognize that other people often judge us according to our cultural (in this case
musical) values and tastes. Now think about how you might, without even think-
ing about it, judge people according to the music they say they like or dislike.
Now imagine that you hang out more with people who share your tastes and
musical practices; you are now part of what cultural sociologists speak of as a
cultural scene (a hip-hop scene, a jazz scene), a faste public (consumers of X or
Y music), or a musical subculture (though this last term may cause problems
because it tends to imply that some cultures are general and shared by everyone
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and others are subsets, which tends to rank cultures in ways that might disrespect
some of them).

In each of these examples, whether special or everyday, people are doing things
in real times and spaces in ways that make use of media (words, objects, symbols)
and that, to some extent, can be recognized by others as common or shared activi-
ties, that is, activities that stand outside any one individual but, rather, between
two or more individuals. To speak about things that stand outside an individual is
to speak about things that exist in a public (or quasi-public) domain. Culture is, in
short, publicly available ways of doing, thinking, and acting that have been devel-
oped by people in space and time and that have the capacity to draw people
together. Culture is the medium through which human sociability is produced—
we would, simply put, not be sociable without the work that culture does.

WHAT DOES CULTURE DO?

Durkheim said that culture fulfills important functions for human society: it is
culture that motivates us, that captures our imagination, and that makes mutual
orientation possible. Emblems and embodied representations, as Durkheim
describes, give rise to shared feelings and shared social forms. As a simple
example of how representations give rise to collective feelings, consider the
names we give to sports teams. While it may be easy to imagine a sports team
called the Bulls, or the Eagles (indeed, there are teams with these names), it is
less easy to imagine a team called the Cows or the Turkeys. If this example
strikes a humorous chord, it is because naming matters. The name, as a symbolic
totem, stands on behalf of the team’s characteristics; it embodies and exemplifies
what kind of players there are on this or that team. People who study semiotics,
the meaning and social force of symbols, examine how our different symbolic
codes are interrelated. For example, it might not have escaped your notice that
while the Bulls is masculine, the Cows is feminine; so this might be read to
undercut the conventional association of basketball with masculinity (although
nowadays these associations are increasingly challenged as previously marginal-
ized groups seek to participate in what were unfairly segregated forms of
activity).

The cultural meanings and symbols attached to sports teams thus stand as
forms of explicit culture. They become implicit (and facilitate forms of action)
when they are internalized by the team’s players and supporters. For example, if
you are a player, feeling empowered during a game often involves a kind of imagi-
native participation; the imagination is fired up by symbols and symbolic associa-
tions (“We are the Bulls—we are strong and tough like bulls!”). To speak of
internalization is to point to how culture gets into acts and motivations.

So, without culture, we would not be able to coordinate, communicate, or cre-
ate shared meaning, and we would not have forms with which, and within which,
to imagine, to dream, or to feel. For this reason, Durkheim believed that one of the
greatest forms of misery was to be without guiding cultural structures, which, he
said, created a feeling of being cast adrift from human sociability. The result of
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this feeling is often distressing, it is isolating, and, ultimately, it can be dangerous
to mental health and health in general.

For example, imagine for a moment that you somehow landed on a distant
planet, one where there are human beings. But you cannot understand the lan-
guage, and even gestures seem to mean entirely different things. What people eat
and how they dress are totally different, and you do not know how to act. More-
over, you do not even know how to ask about how to act. The feeling is frightening,
and the lack of cultural connection means you are isolated. When this happens at a
collective level—at times, whole groups of people lose their focus and motivation—
culture becomes, in Durkheim’s sense, deregulated and anomic—it has failed to
provide direction and structure in ways that lead to a crisis in literally knowing
what to do, feel, and think. In other words, culture is the thing that binds us
together, and, along with connecting us, culture makes us feel secure. It is perhaps
not surprising then that, for these reasons, cultural participation can promote well-
being. Indeed, at times, culture can be so powerful that it can actually prevent us
from noticing physical pain (e.g., when placebos are effective).

CULTURAL POWER, SEGMENTATION, AND CONFLICT:
THE CASE OF MUSIC

The case of music as it becomes culturally implicit is good to examine because
we can often follow music as it gets into and lends particular kinds of capacity to
our embodied actions. It is because of music’s ability to organize the body that we
often choose to exercise to music; we become entrained, or move in sync, along
with its pulse or rhythms. But music can also support and maintain our motivation
at times of stress or difficulty, and for these reasons, music can be seen to struc-
ture action, thought, and mood in ways that promote well-being. When people
face harsh conditions or circumstances, such as during times of political oppres-
sion or forced migration or in relation to ill health or sadness, it is not surprising,
then, that many researchers have described how music can help to keep hope and
action alive (Ansdell & DeNora 2016; Hagen 2019).

But culture can have negative as well as positive effects. Culture is, paradoxi-
cally, both the thing that draws us together and the thing that can drive us apart, as
many arguments begin because of cultural clashes. Often, the more powerful a
person’s or group’s commitment to culture, the more likely they will be intolerant
of practices or values that are different from their own. As one cultural sociologist
has put it (Reed 2007), there is a danger in having “too much reality,” that is, in
believing that cultural categories and values are sacred, given, or preordained and
thus must be defended, even with violence. The cultural anthropologist Mary
Douglas has described in her famous book, Purity and Danger, how culture orders
things into binary categories—things that are clean, for example, or that make
sense to us, and things that are dirty or polluting and make no sense. When we
encounter the latter, she says, we feel the need to tidy it up, or remove it, to pre-
serve the symbolic order. Of course, what counts as clean or dirty is context
dependent—that is, it is cultural. And for this reason, the impulse to order is
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simultaneously a potential threat to anyone who might cleave to the things that
others seek to “fix” (the forms of “disorder”).

On a daily basis, we experience a multitude of shared events. In all of these, we
participate with varying degrees of feeling, devotion, passion, and commitment.
These varying degrees highlight our relative attachment to culture or, rather, to
cultural features that define a particular type of shared event. Sometimes we are
detached and cool, sometimes we are hostile, and sometimes we are totally taken
over by a cause, event, or situation in ways that move us deeply. To the extent that
it is possible to speak of group identification with cultural forms or formats, we
can speak about the relative strength of culture—the varying degrees of social
solidarity—across a group, tribe, region, nation, virtual community, or, indeed,
globally.

Music history offers many examples of cultural conflicts and attempts to create
or restore cultural “order.” Some of these have been linked to socioeconomic sta-
tus and the attempts of elites to confer status on “high culture” forms of music
while degrading popular forms. The sociologist Pierre Bourdieu’s famous study of
the social structure of cultural tastes and preferences suggests that “nothing more
clearly affirms one’s class, nothing more infallibly classifies, than taste in music”
(1984, p. 19), because, during the nineteenth century, the musical tastes in Europe
and the United States became stratified, that is, linked to class and status back-
grounds of taste publics. So-called serious music (classical, symphonic music)
came to serve as a powerful symbol of status among elites and those who wished
to be like elite members of society.

The history of popular music has also been subject to conflicts, and, in particu-
lar, it has frequently been associated with moral panics, that is, with collective
attempts to suppress the music because it is deemed to promote immoral, violent,
or deviant forms of activity that threaten the fiber of society as a whole (the whole
being itself a problematic term because how it is defined is often subject to con-
flict). Jazz, heavy metal, club music, hip-hop, and, most recently, drill (in Chicago
and London) have all been accused of encouraging illicit or risky behaviors in
ways that show how conflicts over music are often aligned to class, racial dis-
crimination, and stereotyping.

CONCLUSION

The study of culture highlights what it means to be a human social animal.
Culture is produced by and produces social action and draws people together
while simultaneously sketching the fault lines that lead to conflict and dissent. A
focus on how explicit forms of culture can “get into” how we act, feel, and think—
in concert—is a focus on how, metaphorically speaking, the medium within which
we operate (and have to operate) if we are to remain social beings. As Durkheim
put it more than one hundred years ago, “Society cannot make its influence felt
unless it is in action, and it is not in action unless the individuals who compose it
are assembled together and act in common” (1912/2001, pp. 417-418). It is culture
that, for better or worse, draws us onto the plane where action in common occurs.
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6. Cross-Cultural Research in Music Psychology
William Forde Thompson and Kirk N. Olsen

People differ in the types of music they like, how they make music, how they
relate to it, and how they are affected by it. Around the world and across history,
there are vast differences in the forms that music can take, what music sounds
like, and the activities that involve music. Hindustani music of Northern India
sounds nothing like Western electronic dance music, and these styles of music
sound different from the klezmer music of the Ashkenazi Jews of Eastern Europe.
Similarly, classical piano music such as that of Mozart and Beethoven sounds
nothing like American rap music. What about the psychological basis of these
divergent forms of music? Is it possible that, despite the many differences in what
these forms of music sound like, they may have similar psychological effects on
people? For example, maybe all music affects people emotionally, stimulates cre-
ativity, or brings people together. Cross-cultural research on the psychology of
music seeks to understand the similarities and differences between forms of music
around the world and listeners’ experience of such music.

Cross-cultural research is not the norm in the psychology and science of music.
Between 1983 and 2010, over half of all research on the psychology of music
focused on Western classical music such as Mozart and Beethoven, and many
genres of music around the world have never been considered in any psychological
investigation to date. But the situation is changing. In the past several decades,
researchers have begun to consider other genres of music, and not just genres from
around the globe but also overlooked music from within our own society, such as
death metal, jazz, and rap. As cross-cultural research expands to consider various
traditions of music worldwide, we will gain a better understanding of the science
and psychology of music. But time is running out. With increasing globalization,
there are few musical traditions that have not been heavily influenced by the music
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of Western countries such as the United States and the United Kingdom, which is
heard around the world on radio, on the internet, and through various other music-
delivery systems.

UNDERSTANDING MUSIC ACROSS CULTURES

Specific forms of music in Western countries, such as popular songs on the
radio, rock concerts, piano recitals, and music for films, are not found in all cul-
tures. Defining music in one society is difficult enough, but defining music across
all the world’s cultures poses a significant challenge. Many languages, including
many American Indian languages, do not even have a word for music, although
they have words for specific behaviors and rituals that tend to involve music. Thus,
a single understanding of music does not exist cross-culturally. However, it is still
possible to scientifically investigate and compare a range of music-like phenom-
ena from different cultures by looking at the sounds that make up the music, the
behaviors of people performing and listening to the music, and what happens in
the mind when people engage in musical activities.

A comparison of sounds might consider the set of notes that are used in the
music, called the scale; the kinds of melodies and rhythms that occur; and the
types of instruments and vocalizations that are involved. A comparison of behav-
iors might examine whether the music is accompanied by social rituals (e.g., mar-
riages, religious celebrations) or by physical responses such as dancing or singing
along. A comparison of what goes on in the mind would require psychological
investigations that uncover what people perceive and remember about their music
and how it affects them psychologically. Does music change the way people feel
and how they interact with others? Does it influence what they believe? And how
do these experiences differ across cultures? These are all important questions in
cross-cultural research in music psychology.

CHALLENGES OF CROSS-CULTURAL RESEARCH

Is it possible to make neutral or objective observations about unfamiliar music
from another culture? Up until the middle of the twentieth century, most genres of
music associated with non-Western societies were described as “primitive” by
scholars who were only familiar with Western music. When they listened to this
unfamiliar music, it sounded “wrong” to them. The perceptions of Western schol-
ars reflected a lack of experience and understanding of this music, and they typi-
cally concluded that the music was unsophisticated, badly conceived, or
undeveloped. They genuinely believed they were making neutral scientific obser-
vations, but hindsight tells us that their perceptions reflected a Western bias. In
other words, their lifelong experience listening to Western music had changed the
way they perceived and evaluated music from non-Western societies. In the same
way, someone who has only ever experienced classical piano music might per-
ceive extreme metal music as unmusical noise, but many extreme metal songs
have a complex musical structure and are performed by elite-level musicians. Fans
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of this music have learned to hear the various qualities of the music and thor-
oughly enjoy it, whereas nonfans have not.

For these reasons, cross-cultural research is difficult. Researchers need to iden-
tify a musical culture and familiarize themselves with the music until they under-
stand its many features and complexities. They must also learn about the
experiences, values, and behaviors of the people who listen to that music while
also ensuring their own biases do not impact their results. Only then can they
begin to investigate what goes on in the mind when people from a specific culture
or segment of the population engage in a musical experience, whether those peo-
ple are associated with a particular geographical region, such as Tibet or Northern
India, or a defined subset of society, such as the death metal or rap community.

UNDERSTANDING FIELDWORK

Many cross-cultural investigations involve fieldwork, where researchers immerse
themselves in the culture of interest for a period of time, making observations,
learning about the people and their music, and sometimes running controlled exper-
iments. Tom Fritz, a researcher working at the Max Planck Institute in Leipzig,
Germany, was interested in studying the Mafa people who live in the extreme north
of Cameroon, a country in Central Africa next to Nigeria. Knowing that in Western
society we can all tell if a piece of music seems “happy” or “sad,” his aim was to
determine whether the Mafa people in this region could also perceive emotional
connotations in Western music. The Mafa do not have a word for music, but music-
like activities play an important role in many of their rituals and harvesting activi-
ties. To find Mafa people with little or no experience with Western music, he traveled
to remote villages in the Mandara Mountains, where the people often pursued a
conservative way of life. Within these settlements, he found Mafa people who had
never participated in any event at which Western music might be playing in the
background, such as a Christian service or a market with access to electricity.

To gain the trust and cooperation of these people, Fritz first made visits to sev-
eral chiefs of villages in traditional settlements, who invited him to share in food
and millet beer. Adjusting to a new environment can be challenging, and Fritz
experienced many health challenges during his visit, including salmonella poison-
ing, malaria, typhoid, and bronchitis. At one point, he participated in a traditional
flute-playing ritual, an activity that can lead to trance states among participants.
He also befriended individuals who spoke Mafa and French, and they were happy
to work as translators for his research. The research involved playing short piano
sequences and asking participants to select a face that best expressed the emotion
that was expressed by the music. Three faces were shown with an emotional
expression that conveyed either happiness, sadness, or fear. He found that the
Mafa could often recognize happiness, sadness, and fear in the Western music
excerpts, and certainly above the level expected if they had just guessed the
answer. The ability for Mafa people to tell whether Western music is happy or sad
suggested to Fritz and his colleagues that there may be a natural or universal abil-
ity for all humans to recognize emotions in music.
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EXPLAINING CROSS-CULTURAL SIMILARITIES AND
DIFFERENCES

Why would certain musical behaviors and experiences be similar across cul-
tures? One reason is that the human brain works in fairly similar ways across all
populations globally, affecting how we perceive, experience, and perform music.
As an example, all people around the world have limits in how much they can
remember, and short-term memory tends to be limited to around seven to nine
items, or the number of digits in a phone number. These memory limitations may
influence the length of melodies that people create and enjoy around the world.
Melodies cannot be too long and complicated or they would be too difficult to
recall. For this reason, most melodies found in music around the world tend to be
a length that is relatively easy for people to remember, and they are also con-
structed to allow perceptual grouping of notes together, which further reduces the
burden on memory. For the same reason, the scales of music all around the world
tend to be built on a limited number of notes. Most Western music is built on
major and minor scales that consist of seven notes (do, re, mi, fa, sol, la, ti).

Physical constraints may also play a role in music. Humans sing melodies, but
they also need to breathe. Breathing is a physical constraint, so the duration of a
melody must permit ease of breathing while a person is singing. As another exam-
ple, some musical notes blend well together (the basis of harmony), and others do
not. Physical acoustics can partially account for this difference. All notes are
made up of many sound frequencies, and notes that have many frequencies in
common usually blend well together, such as notes that are separated by an octave.
These common frequencies help to “fuse” the notes together, creating blended
sounds, or harmony. By sharing some of the same acoustic frequencies, notes can
camouflage other notes that have overlapping features. When this happens, we
tend to hear a single fused musical event, or chord, rather than distinct notes, like
a stick insect that blends perfectly into a habitat that has the very same visual
features.

These psychological and physical constraints may explain why there are simi-
larities in musical systems around the world, but commonalities can also arise
from the powerful influence of media. Western music is widely propagated in
media around the world, and there are few cultures that have not been inundated
with Western media. This means that, through the influence of media, Western
music can affect the music that is produced around the world. For this reason,
researchers who observe cross-cultural similarities in music often attempt to eval-
uate the potential role of cultural influences such as media as well as psychologi-
cal and physical constraints. The impact of media can be powerful, and we can
learn a lot from studying societies that have had no or little exposure to Western
media. But only a few such societies still exist, and soon there will be none.

Cross-cultural researchers also need to account for the many differences in
musical systems around the world by analyzing the psychosocial functions of that
music. Understanding the psychosocial functions of music involves answering
some questions: Is the music of a particular population used for entertainment, to
heal the sick, or to accompany a cultural ritual such as marriage? Do participants
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socialize more easily while listening to music? Do they go into a trance state?
Once differences in musical sounds, behaviors, and psychosocial functions are
identified, researchers can then attempt to explain these differences.

THE PSYCHOLOGICAL BASIS OF CROSS-CULTURAL
SIMILARITIES AND DIFFERENCES

One of the most important psychological influences on music is the way we
form expectations while listening to music. After many years of listening to the
music of our culture, people form expectations for which notes or chords will
come next in a piece of music. These expectations not only occur for familiar
songs that people have heard many times before but also for songs that they have
never heard. These expectations reflect what we know about music. When com-
paring two different musical cultures, such as Western popular music and North
Indian music (e.g., ragas), researchers have determined that listeners from both
cultures form expectations while they are listening to music, but these expecta-
tions are based on the music with which they are familiar. For this reason, when an
American teenager listens to unfamiliar music from North India, he or she will
not be very good at anticipating the sequence of notes in a melody and so may
perceive many of them as “bad notes.” This effect demonstrates another cultural
bias in how we perceive music.

However, other research has shown that some of the expectations we form
while listening to music are actually similar across cultures. For example, all peo-
ple generally expect the notes that follow one another in a melody to be close in
pitch. As a result, melodies that contain too many jumps in pitch tend to sound
surprising. Importantly, melodies with unexpected changes are not necessarily
bad; they are just more surprising and less conventional than melodies that con-
form with our expectations. In fact, most people like a balance between predict-
able and unpredictable changes in a melody. Imagine one of your favorite melodies.
Are the notes that follow one another close in pitch? Are there large jumps in pitch
during the melody that make the melody interesting? These effects reflect the
importance of expectations on our perception and appreciation of music.

As an illustration of the importance of expectancy, researcher David Huron
played a traditional Balinese melody to a group of American and Balinese musi-
cians. As the melody was played, he assessed how certain they were about upcom-
ing events by asking them to make “bets” on which note might come next. Overall,
uncertainty was much higher for the American musicians than the Balinese musi-
cians, and this difference was most obvious at the beginning of the melody.

Along with expectancy, research has considered whether people from different
cultures are sensitive to other properties of music, such as tempo and loudness.
Does fast and loud music affect people in similar ways around the world? Research
on lullabies suggests that when mothers are soothing their babies, they use similar
strategies across cultures. If you wanted to sooth a baby, it would not make sense
to sing a fast and loud lullaby, so most lullabies around the world tend to be slow
and soft to create a sense of calmness. More generally, music can express emotions
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in similar ways all around the world. One study revealed that Japanese listeners
could judge the emotional connotations of unfamiliar Western and North Indian
music, and they did so by focusing on aspects of the music such as the tempo and
the complexity of the music. In other words, despite enormous differences in musi-
cal sounds and behaviors around the world, we are still all human, and people from
all walks of life often respond to music in similar ways.

CONCLUSION

There is enormous diversity in musical systems around the world. Each musical
culture exhibits differences in musical sounds, behaviors, and psychosocial func-
tions of musical activity. When we contemplate the music of Tunisia, the Sami
yoiks of northern Finland, extreme metal communities in the United States, and
Italian opera, it is difficult to imagine finding commonalities. However, people
from all populations are constrained by the physics of sound and by the psycho-
logical mechanisms that allow us to appreciate music. We all experience emo-
tions, we all form expectations about what will happen next, and we all have
memories that are limited. Such factors provide the foundation for cross-cultural
studies in the psychology and science of music.
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7. Nature versus Nurture
Elizabeth Hellmuth Margulis

A central aim of the science of psychology is to understand the root causes of
human behavior. Broadly speaking, answers to these kinds of questions fall into
two categories: nature and nurture. These debates often play out in relation to
behaviors of wide relevance to society; scientists argue, for example, about the
degree to which overeating stems from a genetic predisposition versus environ-
mental factors. But scientists also weigh the influence of culture and experience
on musical behaviors, such as the ability to sing in tune.

It may be the case that people who can flawlessly sing back tunes on pitch were
simply born with genes that encode the appropriate mechanisms. According to
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this view, nature plays an important role in singing ability. But it may also be the
case that nurture plays an important role. According to this view, the environment
in which people are raised and the experiences that they have can promote singing
in tune. For example, they may grow up in a household where music is always
playing, with raucous full-family sing-alongs and karaoke nights from earliest
childhood. The influence of nurture can refer either to explicit learning, such as
voice lessons or choir participation, or to enculturation, the more passive absorp-
tion of customs and norms, as in the case of a child raised in a family of people
who love to sing.

But most argue that complex behaviors such as singing arise out of a combina-
tion of factors related both to nature and to nurture. Disentangling the influence of
these various factors calls for careful research design. For example, if researchers
want to determine whether a certain environmental factor leads to the capacity to
sing in tune, they have to make sure that members of the two groups do not also
differ systematically in terms of genetic makeup. Otherwise, they might conclude
that the environmental factor shaped the singing ability when the underlying
genetic differences really contributed as well.

SIMILARITIES AND DIFFERENCES IN MUSICAL BEHAVIORS
ACROSS CULTURES

The nature/nurture debate plays out in the study of other musical behaviors
too. On the one hand, all known human cultures make music, although it is impor-
tant to note that these behaviors aren’t always conceptualized as music—some
languages have a superordinate word that blends music, dance, and ritual and oth-
ers have words for song and for instrumental music, but no word for what might
be shared between them. When a behavior is prevalent in this way, it tends to
raise the prospect that it emerges as a result of human biology—from being
encoded in genes, for example. Universality is not enough to conclude that nature
outweighs nurture, however, as unknown commonalities among environmental
factors might suffice to account for the emergence of musical behaviors in cul-
tures around the world. So although universality does not prove the predomi-
nance of nature, it is at least consistent with the hypothesis that biology plays a
role.

On the other hand, although all known human cultures make music, they do so
in fantastically diverse ways. They use different vocabularies of notes, different
rhythms, and different instruments. They make music in different settings for dif-
ferent purposes, and they speak differently about what music is and what role it
plays in their society. The diversity of musical behaviors found throughout the
world argues for the influence of nurture.

The shared tendencies (similarities) and diversity (differences) of musical
behaviors seem to set up two contradictory accounts: either that musical behaviors
are primarily determined by biology or that they are primarily determined by cul-
ture. But another view conceptualizes biology and culture as co-constitutive. How
do researchers decide between these theories?
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ARE WE BORN WITH MUSICAL ABILITY?

One strategy is to investigate whether musical capacities are innate—whether
people are born with them or whether certain experiences must occur for them to
develop. To pursue this strategy, researchers often try to study infant musicality,
reasoning that tiny babies are the closest to blank musical slates that they will find.
Studying infants, who cannot directly answer questions, requires special tech-
niques. Infant studies tend to use the preferential looking paradigm, an experi-
mental technique that uses the amount of time babies spend looking at a stimulus
to infer things about their cognitive processing of it, or EEG, a way of measuring
electrical activity in the brain, to try to understand how infant brains work.

Studies using such methodologies have found that infants as young as a few
months can tell that melodies are the same even when they are transposed to start
on a different pitch. Babies also prefer consonant sounds (notes that adults think
sound good together) to dissonant ones (notes that adults think do not). These
studies seem to make a clear case for nature, but keep in mind that as fetuses
develop within the womb, they are exposed to all the typical sounds of the moth-
er’s musical environment. Thus, even very young infants have had months for
nurture to shape their abilities and preferences.

Another strategy for pulling apart the impact of nature and nurture on music is
to conduct cross-cultural research by presenting the same stimuli and recording
responses from people who have been exposed to vastly different musical and
cultural environments. By examining the similarities and differences between
their responses, researchers can learn what musical behaviors remain invariant
across diverse environments (reflecting the influence of nature) and what behav-
iors change depending on exposure and experience (the influence of nurture).
However, research like this is expensive and complicated to carry out.

A third strategy is to look for genetic markers of musical abilities. Methodolo-
gies include studying whether a trait runs in families, studying how a trait devel-
ops in twins, and using various approaches from molecular genetics.

Scientists have taken advantage of all of these methodologies to explore the
nature/nurture debate in music. The rest of this chapter explores the contours of
this debate as it relates to three distinct areas:

1. Musical aptitude—who becomes particularly skilled at music and how?

2. Musical preferences—what kinds of music do people tend to like and why?

3. Musical structure—what characteristics does music tend to have and why?

MUSICAL APTITUDE

Musical ability seems to be unevenly distributed in the population. Most people
are able to make sense of music and enjoy it—they can tap along to the beat or tear
up at an especially moving passage—but not everyone possesses these capacities
to the same extent. Some people are especially keen musical responders; they
amass vast record collections and spend all their free time listening. Others do not
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especially seek out musical experiences. Similarly, some people can detect even
the slightest wrong note or mistuning, while others lack as robust a sense of pitch.

These differences appear larger when considering not just the ability to listen
and understand music but the ability to perform and make it. Some people sing
beautifully; others struggle to eke out the right notes in “Happy Birthday.” Some
people become violin or marimba virtuosos, while others cannot seem to get their
two hands to work together, no matter how hard they try. What causes these dif-
ferences? Is it something about the different life experiences people have, or do
unequal capacities start at birth?

Consider the case of absolute pitch—the ability to identify the precise identity
of a note without any context. People with absolute pitch can hear a note presented
in isolation and quickly and correctly respond with its name. Some estimates
claim that only about one in every ten thousand people has this ability. Certain
populations are more likely to possess absolute pitch than others. It is more preva-
lent among speakers of tonal languages, such as Mandarin Chinese, in which pitch
contour forms a part of the defining characteristics of a word: ma spoken with a
level high tone means mother, but ma spoken so that it first dips and then rises in
pitch means horse. It is also more common among people of East Asian descent,
people with Williams syndrome and autism, or people who have been blind from
birth.

The higher incidence of absolute pitch in East Asian populations suggests that
it may be genetic; indeed, some studies have provided evidence of specific sets of
genes in families with absolute pitch. But others argue that the East Asian advan-
tage is attributable to environmental factors, such as the higher prevalence of tonal
languages in the region. Similarly, the high rate of absolute pitch among people
with specific developmental disorders may result from underlying genetic differ-
ences or from different life experiences. People with autism, for example, tend to
devote more attention to details than to relational thinking. This increased focus
on absolute pitch characteristics from a young age could explain the frequent
emergence of the ability within this population. It can be difficult to disentangle
the contributions of nature and nurture.

SINGING

Singing ability also varies widely within the population, although not as widely
as you might think; many more people classify themselves as bad singers than
would be registered as such on tests measuring their intonation. Actual poor sing-
ing, as reflected by a failure to reproduce correct pitches, actually afflicts only
around 10-20 percent of the population. Studies have demonstrated that poor
singing can result from multiple root causes: some people have a condition called
amusia, a perceptual deficit that prevents them from registering pitch differences
between notes that are relatively close to one another. However, most poor singers
have normal perceptual skills but lack the motor control to correctly produce them
with their vocal chords. Although good singing sometimes runs in families—such
as the Jackson 5 or the von Trapps—this may merely suggest that parents who like
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to sing engage their children with it early and effectively, not that they share a
gene for it.

But perhaps nowhere is the nature/nurture debate more heated than in the con-
versation surrounding musical ability on instruments. Studies that sought to
account for differences in the proficiency of violinists training at a prestigious
conservatory found that what most people perceive as “talent” is largely reducible
to the number of hours spent in quality practice with the instrument, with the stu-
dents who practiced more being perceived as more innately talented. Yet, subse-
quent research on over a thousand pairs of identical twins showed that musical
ability was shared within a pair and not dependent on the amount of practice time.

These divergent results likely stem from the different measures the studies used
to assess musical aptitude (ratings of violin performance talent on the one hand
versus success on pitch and rhythm detection tasks on the other), reflecting how
daunting it can be to look for biological roots of a complex human behavior. Suc-
cess on a musical instrument depends on a host of factors, ranging from basic
perceptual skills to motor control and executive function—having the grit to keep
practicing day in and day out even when more immediately rewarding activities
beckon. Identifying the source of this behavior depends on pulling apart these
component abilities, which is not always an easy task.

MUSICAL PREFERENCES

Musical preferences seem like a more straightforward case for nurture. One
person’s favorite song is another person’s instrument of torture. There seem to be
few identifiable characteristics that make music liked the world over. Rather, one
artist can be hot in a particular place but gain absolutely no traction in another.
Some people love alt country and others live for electronica.

These differences exist not just at the level of genre preference (whether a per-
son likes hip-hop or folk music) but also at the level of preferences for specific
musical features, even features that seem not to invite disagreement. Consider the
case of consonance, the word used to describe the perception when two or more
notes sound good together, and dissonance, the word used to describe the oppo-
site. For hundreds of years, Western scholars have attributed consonance to biol-
ogy, hypothesizing that certain sounds take advantage of the structure of the ear
in ways that lead to them sounding sweet. Yet, recent work with the Tsimané, an
indigenous tribe in Bolivia with little exposure to Western music, showed that
they like consonant and dissonant sounds equally. Culture, not biology, seems to
shape notions of what sounds “good.” The way scholars have sometimes histori-
cally appealed to nature to assert the inevitability or superiority of certain types of
music (namely, Western classical music) marks a troubling phase in the history of
music and psychology.

Certain patterns do seem identifiable in the way culture intersects with biology
to give rise to musical preferences. For example, an inverted U-shaped response
tends to characterize preference across repeated exposures to a musical piece or
style. People tend to like a piece more as they hear it more frequently, until a
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saturation point is reached, beyond which repeated hearings tend to diminish
enjoyment. Just as nature might endow all babies with the capacity to learn lan-
guage, leaving the specifics of exactly which language up to the surrounding cul-
ture, nature might endow people with a capacity to become enculturated to musical
styles—to make sense of them through immersion—but exactly which styles peo-
ple learn depends on exposure.

CONCLUSION

People often wonder whether nature plays a role in determining the materials
and structure of diverse forms of music from around the world. Does biology
influence the forms songs take, the rhythms they use, and the way the pitches are
patterned? The most common way to investigate this question is to survey music
from world cultures and tally the commonalities, assuming that features that
appear universally are the ones that reveal innate tendencies.

All known human cultures register octave equivalence—the sense that every C
or A, no matter how high or low, features some essential C- or A-ness that remains
invariant. Moreover, most cultures divide that octave into an unequal set of scale
steps (often seven or fewer) that form the basic material for generating music.
They recognize transpositions—restating a pattern starting on a different pitch—
as different instances of the “same” thing. They tend to rely on repetition, both in
the sense that patterns repeat within a piece and in the sense that people tend to
perform and reperform the “same” discrete pieces.

Many of these commonalities may reflect the limits and affordances of human
memory rather than anything specific about musical communication. This reflects
the general lack of consensus about whether music is a product of natural selection
or simply takes advantages of a number of other cognitive capacities that evolved
for other purposes. This debate is best encapsulated by evolutionary psychologist
Steven Pinker’s (1997) infamous assertion that music is “auditory cheesecake”—a
concoction that takes brilliant advantage of underlying predilections but was not
itself selected for. At the other end of the spectrum are researchers who argue that
the capacity for music evolved prior to the capacity for speech. Future decades
will likely bring more insight from animal studies, longitudinal studies carried
out over many years, and cross-cultural studies carried out in many places. Until
large-scale studies of this type can be carried out, the nature/nurture debate will
likely continue to rage.
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8. Musical Universals

Stephen Davies and Matteo Ravasio

Every known human society has music. Even more significantly, almost every
individual has some sort of involvement with music as a performer, composer, or
listener. Even in modern-day Western societies, in which listening to music is
more common than performing, most people listen more or less attentively to
music every day through the TV, an iPod, or on the internet.

The fact that every society has something that we could call music does not
mean that all societies have a word equivalent in meaning to the English music.
For instance, the Blackfoot language uses the term saapup to refer to singing,
dancing, and ceremony. The ancient Greek concept of mousike was similarly
broader than ours, indicating a union of singing, dance, and spoken words. Despite
these verbal ambiguities, all human societies engage in musical behavior, and the
result is readily recognized as music, even by people who are unfamiliar with the
musical tradition in question. You may not be able to appreciate central Javanese
gamelan at the first hearing, but you will recognize that it is music (see photo 8.1).

Although the search for universal traits in music has long been neglected, recent
contributions have shown that many, if not all, known musical traditions share
important common features. These traits are not limited to the way music sounds
and is organized; they also regard the social uses of music.

In this chapter, we will see that all known musical traditions share some impor-
tant features. Certain organizational principles are common to the music of

Photo 8.1 Saron Panerus Slendro. (The Crosby Collection of Musical Instruments,
1889)

Thompson_The Science and Psychology of Music.indb 47 @ 20/06/20 10:45 AM



®

48 The Science and Psychology of Music

different cultures. But beyond this, the social use of music and its connections
with emotion are shared by all music traditions.

THE SEARCH FOR MUSICAL UNIVERSALS

Given the universal presence of some kind of music in all cultures, one might
wonder whether there are elements common to the music of every society. In other
words, are there elements that are found in all musical traditions, other than that
we are inclined to describe them as music?

Musicologists have long been skeptical. Ethnomusicological research, which
deals with the study and comparison of different musical cultures, has mainly
been interested in stressing the differences between musical traditions rather than
their shared features. Bruno Nettl, a musicologist who helped overturn this skepti-
cal view, recalls how he was taught that every proposed universal should be con-
trasted with an exception that shows that the alleged universal is not actually a
universal.

However, thanks to the efforts of Nettl and many others, the search for musical
universals has gained significance in the past three decades. This is also partly
due to the development of our understanding of musical abilities as a product of
our evolution as a species. If we can isolate traits that are common to all musical
traditions that we are aware of, these features may be linked to a fundamental
evolved nature that all human beings share.

AN OVERVIEW OF MUSICAL UNIVERSALS

The following sections will consider some candidates for universality based on
the available evidence. It is important to keep in mind that these attributions of
universality are always made on the grounds of partial evidence, as we presently
do not know every musical culture that has existed on the planet, as at least some
have been lost. Because of this, researchers sometimes speak of “statistical uni-
versals” to stress that these traits are almost invariably found in every musical
tradition with which we are acquainted. We are aware of lost traditions, without
knowing how they sounded.

Pitches and Scales

An important universal in music processing is octave equivalence: notes that
are an octave apart are perceived as the same note but at a higher or lower place in
musical space. Accordingly, we would call a melody the “same” melody when
played at different octaves. This equivalence is recognized by every musical cul-
ture. This is unsurprising, as the perception of octave equivalence arises very
early in infants and also occurs in some other species.

All musical cultures organize the auditory space into discrete pitches. These
pitches are in turn arranged as elements in scales. By far, the most common scales
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employ five or seven tones. In almost every instance, the intervals that constitute
these scales are uneven. In the Western C major scale, for instance, the interval
between the notes B and C is smaller than the one between A and B. There are
exceptions to this, as some scales from Thailand and Indonesia have more or less
equal intervals. However, it remains true even for these traditions that they have at
least one scale made of uneven intervals.

Why are scales almost invariably composed of uneven intervals? There are
various reasons why this may be the case, but one in particular is worth mention-
ing because it is another candidate universal: tonal hierarchy. Uneven intervals
favor characteristic relationships between the tones that make up a scale, and these
relationships in turn give us a sense of the tones’ function in the scale. This means
that some tones have a more prominent role in particular scales, and this role is
often linked to the scale’s interval structure. To go back to the example of the C
major scale, consider how the first note of the scale is experienced as the stable
tonal center partly because of the semitone interval that separates it from the lead-
ing tone, B. All known musical scales structure the tones that compose them
according to some hierarchy.

In addition to the octave, most of the world’s scales feature the perfect fourth or
the perfect fifth above the first note of the scale (in the C major scale, the notes F
and G). Why are these three intervals so widespread? It could be because they are
easier for our brain to process. Imagine a vibrating string producing a certain
note, as on a guitar. Now imagine cutting the string in half. The note produced by
the vibrating half will be an octave above the original note. This means that the
frequency ratio of the octave is 2:1: the frequency of the octave is twice the fre-
quency of the original note. The frequency ratio of the perfect fifth is 3:2, and that
of the perfect fourth is 4:3. Other intervals are characterized by more complex
frequency ratios. It is possible that the universal preference for the octave and the
perfect fourth and fifth may be related to their simple frequency ratio, which
allows our brain to process these intervals more effectively.

Grouping and Regularity

Psychologists have known for a long time that human beings tend to perceive
things in characteristic configurations. For instance, if faced with six vertical lines
paired two by two, we are inclined to group the three pairs as single entities, as if
they were columns. A similar grouping occurs in music, except that the organiza-
tion is of course not spatial but, rather, temporal. Grouping by tempo and rhythm
are two central features of music.

Most music has a steady tempo and features repetitive rhythmic patterns. Even
though many cultures have unmeasured music (such as Western pieces indicated
as being in free rhythm), these cultures also have measured musical styles. There
is also a universal propensity to simple duration ratios, especially 1:2. This means
that when two consecutive notes have different durations, it will often be the case
that one is twice as long as the other. It has been suggested that this feature may
depend on a tendency to perceive time intervals as either twice as long or twice as
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short as a reference interval. More generally speaking, all human beings seek pat-
terns, repetitions, and closure and consistently agree on how to break up the
stream of sound in terms of these.

Entrainment and Social Uses of Music

Regularity in tempo and repeating rhythmic patterns facilitate entrainment,
that is, coordinated movement to music, such as tapping your foot to a jazz piece
or headbanging at a heavy metal concert. Human beings, unlike other animals,
automatically do this from a very early age.

Our ability to entrain to music is likely one of the reasons why music is so
widely used in social activities, especially when these involve regular movements—
think of work songs or marches. In these cases, music facilitates coordination
between us because of our propensity to synchronize our movement to it. But
music is also important in a number of communal activities that do not necessarily
involve regular movement. For instance, every known culture uses music to sup-
plement the power of rituals.

Other Nonstructural Universals

No musical tradition lacks vocal music, and almost every known society has
musical instruments. Wind instruments and drums are the most common.

Another feature shared by all known music traditions is the presence of a rep-
ertoire. People do not just play music; they play particular pieces, songs, tunes,
and the like. In other words, every musical tradition has identifiable musical
pieces that may be performed on different occasions. This is true despite the fact
that different musical traditions keep track of their works in very different ways,
some transmitting the repertoire orally and others writing it down or even record-
ing it.

A striking example of a musical universal is the lullaby. Lullabies are univer-
sally widespread, and they also share some common features. For instance, in
terms of structure, they typically include more descending intervals than other
melodies, have a slow tempo, and are rather repetitive. Another obvious common
feature of lullabies is their function. In every culture, lullabies serve the purpose
of soothing children and encouraging them to sleep.

When people sing lullabies to their babies and infants, they perform the lullaby
in a distinctive manner that is different from the way they would sing it to, say, an
adult who wanted to learn it. If listeners are asked to identify which version of a
lullaby was sung to a child, they normally judge correctly.

The universality of lullabies is certainly related to the importance of human
beings’ relation to their children. In this regard, another music-like human behav-
ior is worth mentioning because of its universality. This is infant-directed speech,
sometimes referred to as “motherese,” that is, the exaggerated, sing-song way in
which parents talk to their very young children. Although one would not, strictly
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speaking, describe motherese as music, it is important because it is an example of
music-like behavior that is universally widespread.

Both lullabies and motherese are related to the parent’s attempts to regulate the
child’s mood. For instance, the aim of a lullaby is to sooth the baby through its
gentle and delicate character. It is common for us to speak of music in these emo-
tional terms, such as when we say that a melody is “happy” or “sad.” Similar attri-
butions of emotions to musical pieces are found in other cultures, such as with
respect to Indian ragas. This raises an important question: to what extent do peo-
ple from different cultures agree when it comes to identifying the emotions attrib-
uted to a certain piece? The empirical research on these topics is still growing, but
psychologists tend to be moderately optimistic: it looks as if people can correctly
detect some emotions in a piece of music, even if they are completely unfamiliar
with its style.

The widespread tendency to perceive music as happy, sad, and the like is
matched by music’s universal power to arouse emotions in listeners. Every music
listener is familiar with the experience of reacting emotionally to music. Although
music listening in Western society is often a private activity, music’s capacity to
arouse emotions is particularly important when music is used in social contexts.
In these cases, where music arouses the same emotion in different listeners, it
helps create an emotional bond among the members of the group.

CONCLUSION

All known cultures have music, and most human beings engage in music, either
directly or indirectly. Despite this, musicologists have long doubted the possibility
of isolating musical universals, that is, features common to all musical cultures.
However, recent research has overturned that trend, showing that some traits are
found in virtually all known musical traditions.

Structural musical universals include the subdivision of musical space into dis-
crete units (pitches) and their organization in scales. Scales are always structured
hierarchically and are almost invariably constituted by uneven intervals. A regu-
lar tempo and regular rhythmic patterns are also widespread features. There are
also universals in the social roles played by music. For instance, different groups
all use music to bond emotionally and to coordinate rhythmic activities. A more
specific example is the lullaby, the only known universally widespread musical
genre. Despite local variations, lullabies across cultures are similar both in their
calming function and in some of their characteristic musical features, such as the
slow tempo and frequent descending intervals.

Research on these topics is ongoing, and it can be expected that the joint efforts
of ethnomusicologists and psychologists will produce a more accurate picture in
the next few decades. It is also important to stress that none of these traits can be
conclusively deemed musical universals because future discoveries may cast
doubt on their universality. Despite this note of caution, it is fair to conclude that
all forms of music that are known to us share some fundamental features and that
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these common features are likely to be grounded via evolution in our shared
human nature as well as in common patterns of social life.
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9. What Is Musical Expertise?
Eric Taylor, Christina M. Vanden Bosch der Nederlanden, and Jessica A. Grahn

We know a good musician when we hear one. Whether you are thinking of legend-
ary musicians such as Mozart, Liszt, and Rachmaninoff or modern-day legends
such as Thelonious Monk, David Bowie, and Beyoncé, there is a pretty good
chance you have a clear idea of what a musician is. Musicians are highly trained
individuals who have both natural talent and years of diligent practice on their
instrument of choice, be it voice, computer, or ukulele. If we look back at the
musicians described above, many of them had extensive formal music training
from an early age. Beyoncé attended an arts school from age eleven and took
dance lessons from an even earlier age. Liszt took piano lessons from age seven
and moved to Vienna to be taught by masters of piano performance. Mozart’s
father began teaching him piano at age three, and Mozart also played and learned
at court in Vienna.

It is tempting to begin to define musical expertise in terms of how much formal
musical training a person has amassed in his or her lifetime and how early that
musical training began. But what about those who have never had formal music
training? Thelonious Monk and David Bowie were both self-taught musicians
who started with natural talent, interest, and the opportunity to learn the piano
and other instruments on their own. We could count their informal music sessions
as formal music training, but does that work for everyone who has ever dabbled
around with an instrument? It can be difficult to equate a year of informal musical
practice from one person to another. To make matters more complicated, the type
of practice may differ significantly between musical genres. If your goal is to play
violin for a concerto competition, then formal music lessons are likely the best
route. If your goal is to fiddle as part of a bluegrass band, then group jam sessions
may be the best way to hone your musical skills.

Musical expertise cannot be summed up by simply counting the sheer number
of years or hours an individual has been practicing. Different types of practice
may develop different musical skills, such as reading music versus playing by ear.
What does it mean to have musical expertise? How much musical knowledge do
nonmusicians have? We will now describe some of the existing studies on exper-
tise and how researchers have defined musicianship, and we will then explain how
musical training is related to the way we think (cognitive processing) and the way
we perceive (perceptual processing) the world.

MUSICAL KNOWLEDGE IN THE GENERAL POPULATION

When we think of musical expertise, we often imagine musical geniuses,
forgetting that, from an early age, we have all learned much about the many
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important features of music. You only need to search YouTube or scroll through
your social media feed to see countless examples of babies and toddlers enjoy-
ing music, dancing and singing along even if they are not perfectly in time or in
tune. To enjoy and make music, you need knowledge about how notes fit together
because that enables you to predict what happens next in the music. Music is
engaging because it plays with the rich set of musical knowledge and expecta-
tions we build through experience. Your experience is why you can tell whether
a song has a wrong note and also why it can be difficult to follow along with
music outside your musical culture, such as Chinese opera, Indonesian gamelan
music, or African polyrhythms. As babies listen and move to music that is sung
by their caregivers or that is playing in the background, they eventually become
enculturated listeners; that is, they learn the structures of the music they hear
most often. Adults continue to engage with music by dancing, creating playl-
ists, and sharing music among friends, even if they do not become paid
musicians.

The most common way to measure enculturation is by comparing how we lis-
ten to music from our own culture compared to music from other cultures. West-
ern adults are better at detecting pitch changes in Western (e.g., major or minor)
scales than Javanese pelog scales, which use different spacing between pitches
than Western musical scales. In contrast, at six months, infants are not better at
detecting pitch changes in Western scales than they are at Javanese scales, which
suggests that they have not yet been encultured to Western scales. However, by
twelve months of age, infants are already worse with Javanese scales than Western
scales, just like adults.

Western adults are also better at detecting rhythmic changes in regular Western
musical excerpts compared to Balkan musical excerpts, which have a different
underlying rhythmic structure; Western six-month-old infants detect these
changes equally well. In short, the way infants hear music appears more culture-
free than the way adults hear music, but by twelve months, and certainly by five
years of age, listeners’ experience has shaped the way they perceive music. So
even nonmusicians perceive the rules of their culture’s music, such as harmonic
and melodic relationships or rhythmic patterns, demonstrating a rich set of musi-
cal abilities that are learned implicitly through exposure.

There have been many ways to define, or operationalize, musical expertise over
time. Test batteries used to primarily assess the abilities of musicians with formal
training rather than individuals without formal training. This can lead to misclas-
sifications: musicians making a living in their craft can be labeled as nonmusi-
cians despite clear musical ability, individuals with extensive training but who
remain wholly unmusical are labeled as musicians (“sleeping musicians”), and
individuals with excellent musical perceptual abilities but without a musical outlet
are labeled as nonmusicians (musical sleepers). Two new assessments, the Profile
of Music Perception Skills (PROMS; Law & Zentner 2012) and Goldsmiths Musi-
cal Sophistication Index (Gold-MSI; Miillensiefen, Gingras, Musil, & Stewart
2014), address this problem by examining a range of perceptual abilities with sim-
ple musical stimuli to measure rhythm or pitch ability and rich musical excerpts to
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examine skills in a natural musical context. These tests provide better measures of
overall musical ability than self-reports. Further, the number of subtests makes
these measures well suited to examine how certain types of musical training lead
to improvements in some domains but not others. For example, musical training in
percussion may improve a musician’s thythm or tempo but not his or her fine pitch
discrimination.

FORMAL MUSICAL TRAINING

We regularly encounter situations that highlight the importance of starting
young: learning a second language, playing a musical instrument, or becoming an
elite athlete. For instance, immigrants who moved to the United States before age
six tend to have no discernable foreign accent. This is because the developing
brain is in a stage of greater plasticity—pruning away extra synaptic connections
and tuning existing connections based on the input from the environment. During
this period of increased plasticity, or a sensitive period, input from the environ-
ment has a more pronounced effect than later in life. Therefore, there may also a
sensitive period for gaining musical expertise.

Several studies have highlighted that starting music lessons before age seven is
associated with higher rates of perfect pitch, better auditory and motor synchroni-
zation, and brain changes. Although early musical training may lead to increased
perceptual and motor skills, late learning musicians (after age seven) still show
better performance than nonmusicians, suggesting that musical training at any
age, even if it takes more practice to achieve proficiency, can bring about real and
lasting changes in the brain. Given all the differences between late and early
learning musicians, how do we explicitly define what it takes to be an expert
musician?

One possible criterion for the expert label is to measure the amount of practice.
One of the world’s leading experts in the psychology of expertise, K. Anders Eric-
sson, argues that expertise emerges after ten years—and ten thousand hours—of
deliberate, structured practice. It may seem arbitrary to put a number on the
amount of time it takes to reach expertise, but there is evidence that the difference
between a ten thousand—hour musician and a novice is significant.

Ericsson, Krampe, and Tesch-Romer (1993) compared the lifetime practice
habits of novice violinists in a music education program against young violinists
who were identified as having the potential for careers as concert soloists. Over
the first twenty-one years of life, the soloists had amassed ten thousand hours,
whereas the novices had not yet reached five thousand. Similarly, there is little
variability in the lifetime hours of practice required to achieve a standardized high
level of proficiency (nationally graded performance exams). This suggests that
there is merit to defining expertise partly as a function of the early onset of fre-
quent, deliberate practice. Interestingly, recent studies suggest that how much and
how well a person practices may be inherited; therefore, genes may help deter-
mine who is willing to put in the hard work to become an expert (Thomson, Mos-
ing, & Ullen 2017).
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DEFINING EXPERTISE BY ABILITY

The violinists in Ericsson’s study were judged to be expert performers, which
means the researchers had an idea of what an expert should be able to do. Intui-
tively, this seems like a plausible way of defining expertise: ask what a person can
do, not how much they have practiced. If someone achieves the same skill after
seven thousand hours, is he or she still not an expert just because he or she has not
reached ten thousand hours? Instead, we can define expertise by measuring
ability.

Some expertise is perceptual, meaning musicians can hear music differently
than a novice. Their ears are the same, of course, but they perform better on vari-
ous tests of perception. Unsurprisingly, musicians are better at detecting pitch
changes and focusing on one sentence over another. Some benefits appear to draw
on musicians’ expert knowledge of musical structure. Musicians do not remember
a piece note by note. They group the notes into structures, or “chunks,” such as
chords, according to the cultural rules of musical composition, which makes the
music easier for them to remember. This is also why, when an expert incorrectly
remembers a piece of music, the mistake is still likely to be consistent with the
piece’s structure. Interestingly, chess players remember complicated chess pat-
terns similarly, having better memory for plausible arrangements than random
arrangements. Thus, musicians have great memory for pieces that follow the rules
of music and poor memory for pieces that do not.

In addition to perceptual expertise, expert musicians are also special because
they can perform music—and some fascinating abilities arise from their ability to
do so. For example, when an expert musician hears music, his or her motor
system—the part of the brain that controls the body’s movement—is more active
than in novices. This implies that motor processing may be part of the experience
for an expert performer: the part of the brain responsible for movement is activated
while listening to another performer’s actions. Indeed, musicians have greater
connectivity between auditory and motor areas when listening to rhythms. This
may make it more difficult for musicians to ignore motor information present in
music. When asked to perform a simple action, such as imitating the fingering for
a certain chord, expert musicians are slower if they are simultaneously listening to
music made by a different action, such as hearing a chord that uses a different fin-
ger pattern. This slowing implies that experts cannot ignore the motoric informa-
tion implied by the music they hear. Novices do not show the same slowing. For
expert musicians, music perception and production seem to be intertwined. When
expert violinists silently tap out the fingering to a popular concerto, their auditory
cortex is active, even though no sound is present. Novices do not show this activ-
ity. Moreover, pantomiming actions that are similar to musical actions can cause
musicians to actually hear a sound differently, biasing perception to be more in
accordance with the pantomimed movement. This intricate connection between
hearing and action, in which hearing musical sounds brings to mind movements
and movements bring to mind musical sounds, is a hallmark of musical expertise.

In addition to having superior abilities in perception and production, musical
experts appear to have other cognitive enhancements outside the musical domain.
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For example, musical experts are better at inhibiting distracting information, and
switching between tasks. These abilities are abstract and unrelated to music, and
although they likely help with musical performance, these benefits may also assist
with everyday challenges outside the music hall. Along with these high-level cog-
nitive advantages, musical expertise, especially in performance, can involve skills
in emotional expression. One example of expert expression is the ability to per-
form music with emotional variations in style. If we wanted the music played
exactly as written, we could let a computer do it. Instead, we prefer to hear music
played by performers who introduce human intonation, accentuation, and expres-
sion. Expert performers are remarkably consistent when reproducing their expres-
sive performances, and it is often the most celebrated performers who differ most
from the written music.

When studying expertise, there are few true experiments. In a true experi-
ment, scientists randomly assign participants to different experimental condi-
tions. But no one has ever randomly assigned people to become experts and
nonexperts because such a lifelong experiment would be difficult to conduct.
Consequently, we cannot know whether experts have better pitch perception
because of musical training or whether individuals who pursue music have better
musical perceptual abilities from the start. For instance, a child’s openness-to-
experience personality trait is the best predictor of the number of years that child
takes music lessons, even after controlling for parents’ personality, socioeco-
nomic status, and the child’s IQ. Thus, expert abilities may be driven by personal-
ity, rather than training, and these traits may in turn be largely influenced by
genetic factors.

One way to determine whether training actually changes abilities is to take two
groups of nonmusicians and randomly assign one to music training, then test for
cognitive ability differences against the untrained group. For example, researchers
Bangert and Altenmuller randomly assigned two groups of musically naive sub-
jects to learn a simple piece on a normal piano or a scrambled piano where the
pitches were out of order. After a short time, participants who trained on the nor-
mal piano showed more activity between auditory and motor brain areas, suggest-
ing that practice does strengthen the sound and movement connections that were
described earlier for experts. This is evidence for the role of experience in devel-
oping traits associated with expertise. However, these kinds of studies are rare,
and the participants did not become experts; therefore, the jury is still out on the
contributions of nature versus nurture to musical expertise.

CONCLUSION

Musical expertise is hard to define. Researchers want to define expertise in
quantitative terms—to operationalize it—to be able to measure, control, and ana-
lyze it in experiments. Expertise is challenging because, as we have seen, it is
difficult to quantify. Researchers have designed standardized tools such as the
Gold-MSI and PROMS to quantify musical ability in the lab. However, fully
characterizing musical expertise likely depends on a complex interplay between
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a number of different factors, including musical skills, deliberate practice, per-
sonality, genetic predispositions, and environmental factors. So, we can define
expertise by the years or hours of practice, by measuring performance, or even
by describing differences in personality, genetic expression, and access to musi-
cal interactions. Overall, expertise may be best understood as a combination of
factors, including time practiced, standardized measures of ability, changes in
the brain, and cognitive markers of advanced musical skill.
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10. Musical Genius

Dean Keith Simonton

Among the vast numbers of people who have achieved high levels of expertise in
music, who can be called a “musical genius”? Certainly, every well-established
genre of music has examples of great musicians who might qualify for that appel-
lation. Western music lovers might point to examples such as Ludwig van
Beethoven in classical (see Photo 10.1), Billie Holiday in jazz, Stephen Sondheim
in musical theater, Richard Wagner in opera, John Williams in film, Jimi Hendrix
in rock, Paul McCartney in pop, Bob Marley in reggae, Tupac Shakur in rap,
Wendy Carlos in electronic, and Hildegard of Bingen in religious music—just to
offer a very partial list. But what does it actually mean to call someone a musical
genius? Music is a broad category that can encompass a vast variety of forms. Yet,
it is equally true that genius has multiple meanings. So, before we can discuss
musical geniuses, it is first necessary to define the term genius.

GENIUS DEFINITIONS

The word genius dates back to ancient Roman mythology, when it meant some-
thing akin to the English expression “guardian angel.” Like most Latin words, it
has acquired multiple meanings over the centuries. In contemporary times, the
term often carries three connotations: high intelligence, exceptional talent or
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Photo 10.1 Ludwig van Beethoven, an lconic
Genius in the Classical Music Repertoire.
(Library of Congress)

giftedness, and extraordinary eminence. The first two connotations of genius refer
to the potential and actual abilities possessed by an individual; the third require-
ment is necessary for the label to be applied across large segments of society and
over time. Thus, not all people with exceptional musical talent can be considered
geniuses. Indeed, even the most impressive musical prodigies and savants typi-
cally do not go on to achieve extraordinary eminence.

General Intelligence: High 1Q

In popular culture, genius is sometimes associated with having a high IQ. One
dictionary says that a genius is someone with an IQ of 140 or higher. Such a score
would place this person in the top 1 percent of the population in tested intelli-
gence. Even so, some might argue that this score is either too high or too low. To
join Mensa, a society for high-IQ people, a person only needs to score in the top 2
percent, or roughly around IQ 130. On the other side, to belong to the Mega Soci-
ety, the individual must represent one out of a million—a score so high that a
special IQ test is required. The test is so difficult that most people cannot even
understand the questions!
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However, this definition of genius suffers from two major problems. First,
musical geniuses seldom take IQ tests and rarely report their scores if they happen
to do so. Second, and even worse, standard IQ tests do not contain any questions
concerning musical ability. Hence, even if musicians were to score high enough
on such a test to count as bona fide geniuses, that performance would tell us noth-
ing about whether they should count as musical geniuses. To be sure, 1Q scores
have been estimated for several classical composers. Wolfgang Amadeus Mozart’s
1Q was supposedly between 150 and 155, Ludwig van Beethoven’s between 135
and 140, and Johann Sebastian Bach’s between 125 and 140 (depending on the
specific estimates). However, none of these composers actually took an IQ test, so
these estimates are highly speculative. Instead, their scores were based on bio-
graphical information about their precocious intellectual development, and that
development was predicated only on their musical accomplishments, not on any
other capacities.

At this point one might ask this question: why not create an 1Q test that mea-
sures musical intelligence? Wouldn’t that solve the problem? Maybe, but stan-
dardized tests of musical talent usually concentrate on basic perceptual and
cognitive skills that have little bearing on what geniuses achieve. For instance,
although perfect (or absolute) pitch is readily measured (the ability to name indi-
vidual notes such as F-sharp just by hearing the pitch), musical geniuses do not
necessarily have that skill. The French classical composer Camille Saint-Saéns
showed this ability before he was three years old, but many composers have no
more than relative pitch (the ability to judge the difference between two notes).
Musical geniuses clearly must have advanced levels of expertise; otherwise, we
would not know that they are geniuses. But it is surprisingly hard to define exactly
what those skills are.

Talent or Giftedness

The words talent and giftedness are often used interchangeably, albeit talent
would seem more appropriate for music and giftedness for academic schoolwork.
Another way to distinguish these terms is to consider gifts as one’s inborn poten-
tial (what is given by your genes) and talent as the outcome of a process of devel-
oping these skills. In either case, a person has a talent or gift for a specific domain,
such as sports, chess, music, or school. This talent or gift manifests itself as excep-
tional precocity within the particular domain. This usage fits nicely with the 1Q
estimates mentioned earlier for Beethoven, Mozart, and Bach. It also has the
advantage that it can be applied to musicians in any genre.

To illustrate, the Colombian songwriter Shakira has an IQ estimated around
140, a figure that can easily be justified by her precocious development in music
and music-related domains. She began writing poetry at four years old—a defi-
nite prelude to song writing—and started her music writing just four years later.
By the time she entered her teens, her musical talents sufficed to earn her a record-
ing contract with Sony. Although she could not claim a genuine success until
almost a decade later, her musical precocity cannot be denied. Hence, if precocity
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alone equates to genius, then Shakira counts as one, and so would all musical
prodigies.

That said, a definition of genius that requires precocious ability has its own
drawbacks. One problem is that precocious musicians, called prodigies, rarely
grow up to become famous or even exceptional musicians as adults. This surpris-
ing fact is evident from the many musical prodigies who become mediocre adult
musicians, if they continue in music at all. The same is true of many musical
savants: people with exceptional musical ability who are otherwise intellectually
disabled.

A famous example of a savant in classical music is the Australian concert pia-
nist David Helfgott, whose life became the subject of the 1996 Shine, which won
actor Geoffrey Rush an Academy Award. Helfgott started learning piano at five,
and in his preteen years, he began winning local performance competitions. At
nineteen, he earned a scholarship at London’s Royal College of Music, where he
continued his progress and won awards, including recognition for his rendition of
the notoriously difficult “Rach 3” (Rachmaninoff’s Third Piano Concerto). But in
a few years, he began showing signs of a psychotic disorder, and from that point
onward, his musical development slowly declined. Although he made some effort
to revive his virtuoso career, riding on the wake the biopic, that endeavor was not
really successful. His performances and recordings were panned by the critics,
making it clear that whatever pianistic talent he had originally possessed had dis-
sipated. His recording of the “Rach 3” is said to be ill-advised, manifestly designed
to appeal to audiences who liked the film.

But even if Helfgott had continued to perform impeccably, should he be
called a musical genius? He did not compose anything creative himself, not
even writing his own cadenzas. In contrast, Shakira composed the songs that
she sings. Some individuals acquire the capacity to listen to a musical piece and
play it back with the perfection of a tape recorder. Yet, if they exhibit no ability
to compose or improvise, those achievements are unlikely to earn them the label
of genius. Even the capacity to compose at a young age may not be sufficient to
call someone a genius. Hikari Oe is the autistic son of the Japanese author and
Nobel laureate Kenzaburd Oe. Hikari learned to speak through music, and his
compositions can be ordered online and heard on YouTube. Yet, he is not con-
sidered a musical prodigy: He never became a virtuosic performer, and his first
recordings did not appear until he was in his thirties. His abilities are impres-
sive, but, ultimately, he did not make a widespread and enduring contribution to
music.

Achieved Eminence: Extraordinary Impact

If an individual’s work is overlooked or unappreciated, they are unlikely to be
considered a genius by many people. Furthermore, if an individual has the poten-
tial to create great works of art but never actually produces anything, can we
really call that person a “genius”? With these points in mind, a third definition of
musical genius requires that an individual make a widespread and enduring
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contribution to a recognized musical genre. Most often, this contribution takes the
form of original compositions, such as popular hits that are frequently covered,
arranged, quoted, or expropriated by other musicians, such as film composers.
Furthermore, the music should have a sustained influence for a considerable
amount of time so that the hit becomes a recognized classic or standard that may
even transcend genre. Johann Pachelbel’s Canon in D, though beginning in the
classical repertoire, has become familiar—perhaps even overly familiar—in cin-
ema, pop, jazz, and new age.

More rarely, an instrumentalist or vocalist will exhibit a technique or style that
ends up being so effective that it becomes widely imitated and eventually becomes
an integral part of the genre, if not a new genre altogether. Since the advent of
recordings, many top-notch musicians have devoted their youths to listening and
attempting to replicate the innovations of past masters. Whatever the medium,
these performance traditions can sometimes extend multiple generations. In clas-
sical piano, for example, many virtuosos could trace their teachers back through
Franz Liszt, to Carl Czerny, and thus to Beethoven. The latter’s contributions to
later piano playing can thus count toward his musical genius.

Of course, musicians are not the only ones who can have an extraordinary and
sustained influence. Scientific genius can also be gauged by influence over fellow
scientists. Albert Einstein was a genius, even though only a small percentage of
the human population would have any idea what his equations meant. The famous
E =mc? is nothing more than a mysterious multisyllable chant for most people, but
it still has scientific importance. Yet, in the case of music, it is the audience who
decides whether music is good or bad, even if they have little or no understanding
of the genre. After a work’s performance, if an audience fails to applaud or
responds with booing, the work will have failed to make a musical contribution in
that context. Admittedly, avant-garde movements in any genre, from classical to
jazz and beyond, can sometimes take some time to catch on. American jazz saxo-
phonist John Coltrane’s expressive innovations did not immediately earn univer-
sal acceptance, but his genius is certainly recognized today as an essential
influence on the subgenre of free jazz.

Discussion of genius, musical or otherwise, often evokes the touchstone of
surviving the test of time. Contemporaries as well as distant members of poster-
ity are the final judge. Musical geniuses have to satisfy this criterion by produc-
ing works that remain popular with both professionals and audiences long after
they pass away. In one way or another, the work enters a standard repertoire
known to anyone who appreciates that genre. Performances and recordings of the
pieces in this stable canon will continue indefinitely, and the corresponding music
scores will become archived, as seen in The Great American Songbook. Of
course, ups and downs in fashions will always take place. Yet, the value placed
on the works of genius will often preserve enough recurrent interest to permit
revivals at later times. The German composer Hildegard of Bingen died in 1179,
over eight centuries ago. Despite the long period of history separating her time
and ours—a period that included several catastrophic wars—her compositions
somehow survived to be frequently performed and recorded today. How many
times during that lengthy interval did some obscure monk or nun decide to
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laboriously make a manuscript copy for the enjoyment and edification of future
generations? After all, music printing did not begin until almost three centuries
after her death!

CREATIVE PRODUCTIVITY

Achieved eminence as a genius is not a simple yes-or-no attribute. Rather,
genius varies on a continuum. This gradation is especially manifest in the case of
composers. Although performers may display more or less proficiency at their
chosen instrument, how does one quantify the differential impact on later per-
formers? By comparison, the magnitude of creative genius in music is basically a
function of productivity—the total number of major works that the composer cre-
ates in his or her favorite genre. The more pervasive and lasting contributions they
make to the canon, the greater the amount of genius. This statement leads to a
preliminary distinction between one-hit wonders and lifelong creators.

Regarding the former, in every music genre, a huge number of composers
established their claim to fame on a single successful work. In popular music,
these might include “99 Luftballons” by Nena, “Come on Eileen” by Dexys Mid-
night Runners, “Ice Ice Baby” by Vanilla Ice, “Mickey” by Toni Basil, “My Sha-
rona” by the Knack, “Tainted Love” by Soft Cell, “Tubthumping” by
Chumbawambea, “Video Killed the Radio Star” by the Buggles, and “Who Let the
Dogs Out?” by Baha Men. Besides Pachelbel’s Canon in D, classical music exam-
ples could cite the minuet from the String Quintet in E by Luigi Boccherini, the
toccata from Symphony for Organ no. 5 by Charles-Marie Widor, the Adagio for
Strings by Samuel Barber, the “Meditation” from the opera Thais by Jules Mass-
enet, the “The Flower Duet” from the opera Lakmé by Léo Delibes, the “Dance of
the Hours” from the opera La Gioconda by Amilcare Ponchielli (famously used
in Walt Disney’s animated Fantasia) as well as the entire opera Cavalleria rusti-
cana by Pietro Mascagni (which plays a major role in the film The Godfather,
Part ).

It deserves emphasis that not all one-hits did it the easy way by composing a
single success and then resting on their laurels. Pachelbel composed more than
five hundred works in his lifetime, of which only one secured a prominent place
on the classical charts. Others are more fortunate. Anton Karas, a minor Viennese
zither player, was working for tips at a local restaurant when director Graham
Greene, who was filming The Third Man on location, walked in, heard his play-
ing, and decided that this music had exactly the right sound for the film’s theme.
The result was one of the most popular cinematic compositions ever created!
Given his otherwise very low output of minor works, Karas might be considered a
very marginal musical genius.

The supreme music geniuses, in stark contrast to the one-hit wonders, are not
only extremely prolific, but they also produce multiple hits. The first hit typically
appears sometime in their late twenties and the last hit somewhere in their fifties,
with their best hit emerging in the late thirties to early forties. To be more precise,
the exact location of these hits depends on the composer’s total output. The more
the composer produces, the earlier the first hit and the later the last hit—provided
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the creator lives long enough to get everything out of his or her system before
dying!

Consider the great Johann Sebastian Bach, who composed more than a thou-
sand works during his sixty-five years. His first notable compositions appeared in
his early twenties, and he was still working on his unfinished magnum opus, The
Art of the Fugue, on his death bed. The greatest musical geniuses devote thirty to
forty years of their lives to composition, creating undoubted masterworks along
the way. A necessary consequence is that their posthumous reputations are more
stable over long periods of time. Their eminence does not depend on a single
work. For instance, some scholars have questioned whether Bach actually com-
posed the great organ Toccata and Fugue in D minor. Does it really matter?
Removing that one work from his list of masterpieces would put only the tiniest
dent in his total musical achievement.

CONCLUSION

Like the general definition of a genius, a musical genius can be defined in three
ways: high general intelligence, exceptional talent or giftedness, and extraordi-
nary eminence. Of these definitions, the third seems the most important because it
alone acknowledges the need for any genius to make creative contributions to a
genre’s repertoire. Given this third definition, it becomes necessary to distinguish
degrees of genius, ranging from the one-hit wonders to the super geniuses who
essentially define the best in the repertoire. The latter are tremendously produc-
tive, creating their first hit at a very young age and offering their last hit close to
their final year of life. By that definition, creative genius can appear in every musi-
cal genre.
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1. Genetics and Musical Expertise
Miriam A. Mosing and Fredrik Ullén

Do musical skills have a biological and genetic base? There are at least four rea-
sons to suspect that they might. First, music is a universal feature of human cul-
ture and can be traced back more than forty-thousands years based on an old bone
flute found in Slovenia. If people all around the world engage in musical activities,
it stands to reason that musicality may be a human trait that is part of our biology
and not something that is specific to particular societies. Even without any formal
music training, humans have the ability to not only perceive and appreciate music
but also to produce music. For example, across all cultures, humans can generate
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a relatively steady beat or coordinate their movements with an external beat with
impressive precision. Children all around the world clap and dance along with
music, although there is variation in their skills. Some of the cognitive skills
underlying musicality seem to be universal and tend to develop spontaneously and
early during child development, such as pitch processing, metrical encoding of
rhythm, and beat induction. Even newborns are naturally interested in music, and
they can tell when a note from a familiar music piece is omitted.

Second, musical skills seem to aggregate in families: if one family member is
highly musical, it is likely other family members will also be highly musical. One
of the most famous musical families was the Bach family, which had more than
fifty highly accomplished and well-known musicians, including several notable
composers. Such families also exist today, such as the Marley family (the most
famous member being Bob Marley) and the Jackson family (which included
Michael Jackson). In the nineteenth century, the scientist Sir Francis Galton
observed that exceptional abilities often clustered in families, and he interpreted
this observation as evidence for hereditary influences on musical skill. Of course,
it is difficult to draw strong conclusions about the relative importance of genetic
influences from such cases because family members not only share genes but also
a common environment.

When considering several family members with exceptional musical talent, an
assessment of the amount of familial aggregation can help to determine whether a
trait clusters in a family more than would be expected by chance. Two music-
related traits that have been studied within this framework are (1) congenital amu-
sia, a specific impairment in processing of music, also referred to as tone deafness,
and (2) absolute pitch (AP), the ability to identify pitches without relying on exter-
nal reference notes. Congenital amusia has been shown to aggregate in families,
with family members of individuals with amusia having a greater risk of having
the impairment than unrelated individuals. The same finding has been reported
for AP, with siblings of individuals with AP being more likely to also develop AP,
even when controlling for music training. However, familial aggregation studies
do not allow for the distinction between genetic and nongenetic (cultural or family
environment) influences on music-related traits: both genetic factors and family
environment could contribute to the aggregation.

Third, musicians vary widely in the number of hours of music practice they
have accumulated during their lifetime, even when they are matched for their
musical skills. This variability means that practice alone does not determine how
skilled a person becomes, so genetic factors may also be important. Even the ben-
efits of each practiced hour will vary between individuals. In a classroom, the
same lesson can result in large individual differences in learning between the
pupils, with some benefiting enormously from a single hour of training while oth-
ers receive little benefit. Some individuals need fewer practice hours to reach a
certain skill level compared to others, which suggests that some people are more
talented from the outset or have a faster learning pace.

Two recent analyses considered the combined results of several past studies on
the relationship between music practice and music skill level. They showed that
music practice only could account for about a third of the differences in the
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quality of music performances. This means that factors other than practice account
for close to two-thirds of the differences in the quality of these performances.
Such observations strongly suggest that genetic influences and talent play a con-
siderable role in musicality and probably interact with environmental factors and
music practice.

Fourth, individuals diagnosed with certain genetic syndromes show altered
musical skills. The most relevant syndromes are caused by an abnormality on
chromosome 7. Williams-Beuren syndrome (WBS) is caused by a heterozygous
gene deletion and can result in serious cognitive deficits, but the affected individu-
als tend to have surprisingly good music skills. They also show high musical inter-
est as well as strong emotional responses to music. The second syndrome is caused
by a rare mutation that results in severe speech and language problems along with
reduced musical skills. In both cases, musicality is altered, and gene mutations are
clearly the cause, suggesting that our genes (on chromosome 7) are likely impor-
tant to normal musical development.

The four observations presented above suggest that genetics plays an important
role in musical expertise. But can we establish the precise degree to which genet-
ics are important? This research challenge will be discussed in the next section.

MEASURING GENETIC INFLUENCES ON MUSICALITY

The most popular method to quantify genetic influences underlying individual
differences in human traits is the classical twin design. This method provides an
overall estimate of how much of the observed variation in a trait can be attributed
to genetic variation, but it does not allow singling out of the specific genes that are
involved. To explore the particular genes influencing a trait, a number of other
methods are used. These methods will be discussed later.

The Classical Twin Design

The classical twin design makes use of the fact that identical or monozygotic
(MZ) twins share 100 percent of their genes (i.e., they are genetically identical),
whereas fraternal or dizygotic (DZ) twins share on average only 50 percent of
their genetic makeup (just like ordinary siblings). As twins usually grow up simul-
taneously in the same family, they share their home environment, the prenatal
environment (i.e., their mother’s womb), and many other family-related factors,
such as teachers, schools, and friends, with each other. Such shared environmen-
tal factors make the two twins of a pair more similar to each other. Of course,
each twin in a pair can have unique experiences, and these distinctive environ-
mental experiences can make the two twins of a pair different from one another
(nonshared environmental influences). Such differences may include different
teachers, separate friends, and experiences only one twin went through (e.g.,
trauma), including random experiences. Based on these known facts, predictions
can be made about the average resemblance of MZ and DZ twin pairs, depending
on the strength of the three types of influences on a trait (genetic influences,
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shared environmental influences, and nonshared environmental influences). If
individual differences between people were entirely due to genes, we would
expect MZ twins to be exactly the same in every way whereas DZ twins would
share 50 percent of their characteristics on average. Of course, we know that genes
cannot explain everything because twins are never identical in every way.

To estimate the degree to which genes are responsible for behaviors and skills
such as musical ability, we first need a way to measure similarities between peo-
ple. In research, similarity is usually measured using a statistic called correlation,
where 100 percent similarity results in a correlation value of 1.0, a correlation of
zero corresponds to no association, and negative values correspond to opposing
tendencies (where high values on one variable are associated with low values on
the other). Using a musical example, if singing ability were purely genetic, identi-
cal pairs would always perfectly resemble each other on those skills (correlation
value of 1.0) because they share the same genetic makeup, whereas DZ twins
would only correlate 0.5 on average. Similarly, if singing ability were entirely due
to shared environment, both MZ and DZ pairs should perfectly resemble each
other on those skills (correlation of 1.0) because “shared environment” by defini-
tion means all the experiences that both twins of a pair have in common. Finally,
if all variance were due to nonshared environmental influences, the musical skills
of twins pairs should be quite different, whether they are MZ or DZ twins. Based
on these peculiarities of twin pairs and the advancement of complex statistical
methods, we can quantify the percentage of genetic, shared, and nonshared envi-
ronmental influences underlying individual differences in a given trait and explain
the relationships between two or more traits.

Gene Finding Methods

Our genetic makeup is coded in DNA, which contains four to five million
single-nucleotide polymorphisms (SNPs), or genetic variants. Several methods
can be used to identify specific genetic variants associated with differences in
human traits, such as eye color, height, or musical ability. Recent advances in
technology allow us to look at the DNA sequence of any individual-—a process
called genotyping. Genotyping helps us determine differences in the genetic
makeup between individuals and to identify genes that may be relevant to particu-
lar traits. A popular and commonly used method to identify genes relevant for
human complex traits is the genome-wide association study (GWAS).

The GWAS tests for relationships between SNPs across the entire genome and
variation in a trait in the population. As there are so many SNPs, one problem with
this approach is that a huge number of tests need to be conducted, and this leads to
some complications in drawing conclusions. Furthermore, most genetic variants
can only explain a small fraction of differences between people in a given trait.
For this reason, hundreds of thousands of people are typically needed to reliably
identify a genetic variant that is genuinely associated with a given trait, such as
musical ability. If one has a specific hypothesis of a genomic region of interest,
one can reduce the number of SNPs that are included in the study. This strategy is
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called candidate gene study, and it has the advantage in that fewer tests are
required. There are other gene-finding methods not discussed here, and the field of
genetics is rapidly advancing.

GENETIC CONTRIBUTIONS: FINDINGS OF TWIN STUDIES

In the last few years, a lot of research based on twin studies has suggested that
individual differences in music expertise and related traits are to a considerable
degree genetically influenced. To date, a number of independent twin studies have
estimated the heritability (the proportion of total variance explained by genetic
influences) of various musical skills, such as musical achievement (outside school),
musical aptitude, exceptional musical talent, and achievement in the music world
as well as more objective measures of musicality, including AP, relative pitch,
rhythm and beat processing, and melody discrimination tasks. These studies
observed quite different heritability estimates, with some estimates quite low and
others up to 86 percent, attributing most differences observed in the traits to
genetic differences. However, almost all studies indicate considerable genetic
influences on music-related traits, with the majority of heritability estimates rang-
ing around 3050 percent.

One of the most exciting and surprising findings in this field of research came
from two twin studies that explored the heritability of music practice. Both stud-
ies found surprisingly high heritability estimates, suggesting that individual dif-
ferences in propensity to practice, play, and engage in music are strongly influenced
by genetic factors. Why is this surprising? We usually assume that practice is a
behavior that anyone can achieve if we just put our minds to it, and with enough
practice, anyone can become highly skilled. That differences in our willingness to
practice (e.g., music playing) are partly due to genetic influences is a game changer.
The importance of genetic influences on practice has led (among other research
findings) to a shift in understanding or model, whereby both genetic and environ-
mental factors and their interplay are thought to be responsible for musical exper-
tise. This new model is called the multifactorial gene-environment interaction
model (MGIM), and it will be further discussed toward the end of this chapter.

THE GENES OF (POTENTIAL) INTEREST

DNA molecules are packaged into threadlike structures called chromosomes,
and genetic researchers can determine whether differences in specific SNPs or
genes on a certain chromosome are associated with particular human traits, such
as singing ability. Several studies have reported associations between loci (SNPs)
on chromosome 8q and AP and music perception as well as between chromosome
4 and musical aptitude, accuracy of pitch perception, and pitch accuracy during
singing and composing. The gene AVPR1A on chromosome 12 is associated with
music perception and music listening, whereas the gene SLC6A4 on chromosome
17 is associated with choir participation. Both genes are also associated with music
memory and social behavior.
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Although these results are encouraging, it should be mentioned that other stud-
ies tried and failed to replicate these associations. In other words, there is consid-
erable uncertainty about exactly which genes are associated with musical
expertise, so many more studies with larger sample sizes are needed. Given the
complexity of musicality and its many facets, it is likely that there will be many
genetic variants that are relevant for music-related traits, and it will be challenging
to identify all of them, even using excellent measures and large samples.

CONCLUSION

Although very little is known about the genes that underlie music-related traits,
individual differences in most, if not all, traits involved in human music playing
are at least partly due to underlying genetic influences. And this even includes
music practice. Both genes and the environment play essential roles in musical
expertise, as predicted by the multifactorial gene-environment interaction model.
This model recognizes that practice alone cannot explain expertise, and it
acknowledges the importance of the interplay between genes and environment. To
become a top-level musician, various factors and skills are involved, and many
critically depend on neural circuits in the brain and spinal cord that are optimized
to allow performance at a high level (e.g., timing ability, excellent hearing, fast
and accurate motor skills—skills likely under relatively strong genetic influence).

Other skills are largely influenced by an individual’s environment, such as the
opportunity to hold an instrument or engage in music. Beyond such abilities, there
must be a willingness, drive, and joy to practice and spend long hours on the same
task. The combination of a genetic predisposition toward musicality with a condu-
cive environment is the best predictor of high musical expertise. Anyone with
either talent or opportunity (but not both) will have a hard time in getting to the
top. However, most of us do not aim to reach the highest levels of expertise but are
happy to enjoy music as a recreational activity.
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12. Competitions: Judging Expertise

Chris Dromey and William Forde Thompson

Competitions play a significant role in the music industry. Whether a televised
reality contest, an international classical music competition, or a Battle of the Bands
in a local bar, competitions enable musicians of various ages and experiences to
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judge, promote, and, in principle, better themselves. Even so, as the number and
type of competitions have grown tremendously in the half century, questions about
their purpose and legitimacy have surfaced. Some critics also argue that immensely
popular television shows such as The X Factor and The Voice present a distorted
impression of the nature and function of professional music competitions, whose
formats, goals, and participants are more diverse than we see on popular television
shows.

PAST AND PRESENT MUSIC COMPETITIONS

From a modern perspective, competitive music making can be traced to late
eighteenth-century Britain, with its array of brass band contests, choral and
instrumental competitions, and revival of the Eisteddfodau (a Welsh festival of
competitive music and poetry dating to the eighth century). By the 1800s, a com-
petition movement had emerged. Contests became formal and popular, with audi-
ences attracted to them as much by musical rivalries as by the higher-quality
performances that competitions promoted. One prestigious competition that still
runs today, notable for its long history, is the British Open Brass Band Champion-
ship (f. 1853). The Stratford Festival (f. 1882) is another prominent competition. It
was originally founded by John Spencer Curwen with the goal of establishing a
strong connection between competition and education. The event is now managed
by teachers and choirmasters and consists of multiple classes and sections of com-
petition. It embraces both amateur and professional music making. Such competi-
tions laid the foundation for a thriving competition scene in the twentieth and
twenty-first centuries.

In parallel to these annual events, there are many one-off competitions in which
solo musicians are pitted against each other for entertainment, patronage, or sim-
ply to debate the merits of those involved. One historical example is the famous
rivalry between the pianist-composers Franz Liszt and Sigismond Thalberg,
which was showcased in a benefit concert that was held in 1837 in Paris. Such
musical duels have a modern equivalent in the showy, sudden-death finals of tele-
vised contests such as The Voice. These mass media contests are immensely popu-
lar and a source of huge revenues for the television industry. Although they
typically focus on popular music, they have also (controversially) started to include
classical music.

CLASSICAL MUSIC

Classical music competitions became popular in the twentieth century and
were gradually designed to meet a set of criteria. For example, there are frequently
age restrictions for entrants, and performances are heard and adjudicated by a
panel of adjudicators (often called a jury). The music that is performed is often set
from a repertoire (occasionally with a commissioned test piece of music), and the
competition finals are often public events. To assist adjudicators in making reli-
able judgments, a number of formalized methods have been developed. One such
method is called the Music Performance Assessment (MPA) tool, but there are
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many others. Most of these methods identify some core qualities that adjudicators
are advised to consider, such as technique, phrasing, balance, articulation, timing,
and dynamic range. By breaking down a performance into specific qualities, adju-
dicators are encouraged to listen in an analytical way.

Music competitions with the most prestigious reputations attract the best musi-
cians. In their attempt to attract the best musicians, classical music competitions
must themselves compete against one another, in the same way that popular com-
petitions such as The Voice compete for high ratings and prime-time program-
ming slots. One prestigious competition, Belgium’s annual Queen Elisabeth
Competition, was established in 1937 in memory of violinist Eugene Ysaye, and it
has continued to this day. Many people consider this competition among the most
challenging and prestigious of all classical music competitions. Currently, the
competition rotates annually between performances by violinists, pianists, cel-
lists, and singers, but it previously also included composition. The stakes are high,
as winning such a competition can help to launch a musician’s career. Soviet musi-
cians did particularly well early on, with violinist David Oistrakh winning the
competition when it was first held and pianist Emil Gilels winning its second pre-
sentation. Both musicians were star performers of classical music.

Many competitions rely on external sources of support and are therefore vul-
nerable to periods of economic downturn. Some competitions found that they had
insufficient financial means to continue during the global financial crisis, when
funding for the arts was generally reduced. Nonetheless, the most established
competitions found ways to continue and, in some cases, to thrive. The M-Prize
chamber arts competition (Michigan, f. 2016), for example, offers traditional and
open categories to accommodate and encourage improvisation, music technology,
and cross-genre creativity. The Leeds (triennial since 1961), Tchaikovsky (Mos-
cow, quadrennial since 1958), Busoni (Bolzano, biennial since 1949), and Chopin
(Warsaw, quinquennial since 1927) competitions attract the world’s very best
young pianists. Violinists vie for the Paganini (Genoa, since 1954, now biennial),
Indianapolis (quadrennial since 1982), Joseph Joachim (Hannover, triennial since
1991), and Michael Hill (Auckland, biennial since 2001) titles. Prestigious string
quartet competitions are held in Banff (triennial since 1983) and Bordeaux (origi-
nally Evian, triennial since 1981). Conductors compete at the Solti competition
(Frankfurt, biennial since 2002). Other single-discipline events include the BBC
Cardiff Singer of the World (biennial since 1983), the USA International Harp
Competition (Bloomington, Indiana, triennial since 1989), and the Kobe Interna-
tional Flute Competition (quadrennial since 1985). Solo instrumentalists of all
kinds, if aged eighteen or under, are eligible to enter the BBC Young Musician of
the Year (London, biennial since 1978).

POPULAR MUSIC

The runaway success of reality television has transformed the meaning of com-
petition in popular music. The globally imitated series Popstars (first broadcast in
New Zealand in 1998) was the first to televise auditions for a pop group. Its promi-
nent successors in the United Kingdom include Pop Idol, and in the United States,
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they include American Idol, The X Factor, and The Voice. America’s Got Talent is
part of the “Got Talent” franchise created by Simon Cowell and is now mirrored
by similar shows in most countries around the world. A distinguishing feature of
this competition is that it attracts competitors from across the performing arts and
beyond, including singers, dance troupes, magicians, comedians, and other forms
of entertainment—a throwback to the first-ever televised talent contests, for
example, Opportunity Knocks (1949—-1990).

At the time New Zealand’s Popstars began, some sections of the media thought
that its groundbreaking style would reveal the age-old “manufacturing” of musi-
cal stars. In fact, such competitions proved to be more docudrama than documen-
tary, as they charted the emotional and musical ups and downs of their contestants’
progress. Winning the contest became an end in itself and far more important than
whether the finalists actually went on to become successful musicians in the
industry. Some people have raised concerns that reality television competitions
make their profits from exploiting, and even humiliating, their entrants. They
point to the fact that many winners of such competitions have not enjoyed lasting
success. However, defenders of such competitions argue that most entrants have
benefited enormously from the exposure, including winners such as Carrie Under-
wood and Kelly Clarkson; runners-up such as Adam Lambert; and even entrants
who were voted out long before the finals, such as Jennifer Hudson, who finished
seventh in season three of American Idol. Beyond the benefits to contestants, such
competitions also have an undeniable benefit to the music industry, and the excite-
ment they generate encourages many young viewers to take up music lessons,
especially in voice and guitar.

The competition scene for popular music is having a global impact. Member
countries of the European Broadcasting Union founded the annual Eurovision
Song Contest in 1956. Originally contested by seven countries, in 2018, musicians
representing forty-three countries took part, of which twenty-six qualified as
finalists. Notable past winners include Sandie Shaw (United Kingdom, 1967),
ABBA (Sweden, 1974), Céline Dion (Switzerland, 1988), and Dana International
(Israel, 1998). Once judged by national juries, then voted for by the public, and
nowadays decided by a mixture of the two, the contest gives each country equal
weighting, no matter its size.

As several European nations devolved in the late twentieth century, Eurovision
“voting blocs” became more pronounced. That is, people tend to vote for the com-
petitor who represents their country, and this motivation dominates voting pat-
terns, causing groups of people to vote in the same way. Citizens of countries tied
to other countries by geography or politics often reward such countries’ entrants
without much consideration of the actual merits of their performances—a strategy
that has frustrated commentators and sometimes given rise to surprise winners.
Whether such events constitute valid competitions is debatable. Are the winners
of events such as the Eurovision Contest the best contestants in terms of their cre-
ative contributions and technical expertise, or are they just the most popular per-
sonalities or representing the most popular nationalities? The fairness of such
competitions is questionable, to say the least, and many established artists shun
them for this very reason.
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JUDGING EXPERTISE

Concerns about the validity of popular music competitions led to broader ques-
tions about the nature of adjudication and what it means to judge a performance.
What are the best criteria for judging the quality of a music performance? Should
we judge a performance based on whether we enjoy the music, or should other fac-
tors be considered? What if the performance is highly enjoyable but merely repeats
what other musicians have already done with the same song? If a musician sings a
song by Coldplay and mirrors the original performance in every detail, we may
enjoy the performance, but what creative contribution has the musician really
made? Conversely, if a performer tries to do something different with a song,
should this attempt at innovation be rewarded? What if a musician performs the
adjudicator’s favorite song of all time but the performance itself is not very good?
Can the adjudicator set aside his or her personal preferences to judge the perfor-
mance on its own merits? Somehow, an adjudicator must form a judgment on the
relationship between music and its expressive interpretation in performance with-
out being swayed (i.e., biased) by personal preferences.

Other considerations will also influence and moderate an adjudicator’s judg-
ment of a performance, from the difficulty and stylistic conventions of the music
itself, to technical matters particular to the instrument(s) or voice. Opinions on the
desirability of certain expressive choices also vary, such as the expressive use of
vibrato by a violinist or vocalist, the dynamic (loudness) range, and the chosen
tempo (pace) of a performance. Such decisions will almost always affect the out-
come of a competition, and so they are important pedagogical considerations for
teachers who may be encouraging students to enter competitions.

Studies have shown that the evaluations of adjudicators are not very consistent
or reliable. In one study, experienced adjudicators were given a large number of
performances of the same piece of music and were asked to rate the quality of
each performance. What the adjudicators did not realize is that every performance
was presented twice, so the adjudicators ended up providing two separate evalua-
tions of each performance. Surprisingly, there was a very weak relationship
between the two sets of ratings of the same performances, indicating that their
judgments were unreliable.

Research has also uncovered serious bias effects to which adjudicators can be
susceptible. One study showed that classical musicians who appeared on the final
day of a competition stood a significantly better chance of being ranked higher.
Such a bias can be explained as a recency effect, whereby performances that are
fresh in an adjudicator’s mind will stand out and are more likely to be assigned a
higher ranking. It is also possible that fatigue plays a role, whereby repeatedly
hearing performances may cause adjudication criteria to be relaxed as the compe-
titions progress. Many competitions, including the Queen Elisabeth, have since
introduced precompetition screening, serving to reduce the number of competi-
tors appearing before juries in the public rounds of competition and thereby less-
ening the danger of fatigue.

The psychology of expectation, of who is expected to perform well, is another
confirmed bias. For example, when adjudicators are given a set of performances
arbitrarily labeled “professional musicians” and another set of performances
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labeled “amateur musicians,” they will assign higher ratings to the former set of
performances, even when the labels are random and inaccurate. Such effects also
point to the fact that certain groups of people can be disadvantaged, for example,
because of gender, race, or sexuality. They also demonstrate that aspects of per-
formance beyond the sounded music, including bodily gestures and facial expres-
sions, can affect performance evaluations. In recognition of these biases, some
orchestras hold “blind” auditions, with candidates performing behind a screen.
The Voice also made this tactic its raison d’étre when it was first launched in the
Netherlands in 2010. The trade-off is clear: bias is countered, but on the other
hand, musicians cannot exploit the type of visual “extramusical” information that,
for better or worse, has been a historic sway on audiences. Most people prefer live
performances to recorded music because they enjoy seeing the performers as well
as hearing them. As Robert Schumann famously remarked on Liszt, “If [he]
played behind a screen, a great deal of poetry would be lost.”

Some competitions have taken other steps to address the problem of bias. The
World Federation of International Music Competitions insists that no more than
half of the jury members should hail from the host country of a competition. Fur-
ther policies implemented by competitions include no-discussion rules to forbid
jury members from conferring and abstentions when jury members have a student
in the competition. Commentators have called for competition organizers to com-
bat the risk of nepotism, for example, by publishing adjudicators’ scores postcom-
petition or even after each round.

CONCLUSION

Music competitions are big business, whether they are prestigious classical
music competitions or televised competitions for musical “idols.” Aside from the
financial incentives to host a competition, one might reasonably ask whether com-
petitions actually benefit musicians. Common sense suggests that they may be a
source of motivation for musicians, but does the process of competing create bet-
ter musicians? Studies cast doubt on this possibility. Extensive research indicates
that creativity in children thrives in cooperative environments, but it tends to
diminish in competitive situations. Nonetheless, audience members seemingly
cannot get enough of high-stakes competitions, so it is unlikely that such events
will disappear anytime soon.
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13. Becoming a Musical Prodigy:
Hard Work or Born That Way?

Jane W. Davidson

A prodigy is usually thought of as someone who has the capacity to develop
extremely quickly and to display very rapid learning. Thus, prodigies are preco-
cious, developing their abilities during childhood, most often before ten years of
age. Typically displaying abilities equivalent to an elite adult expert, prodigies
often inspire feelings of wonder in others. How was it possible, for example, for
Alma Deutcher to compose an opera at age seven or for Emily Bear to give a piano
recital at the White House for the president of the United States at age six, when
these achievements are intellectually and physically challenging for adult profes-
sional musicians?

One of the first concepts that comes to mind when thinking of a prodigy is
natural “gifts.” Although the terms gifted and talent are often used casually to
refer to exceptional skill, they are subtly different. Major theoretical work to
distinguish the terms has been undertaken by Francoys Gagné, who considers
gifts as those skills that are given to us and that do not require development,
whereas falent is the final outcome of an exceptional capacity to develop skills
and knowledge over time. Thus, if a person sings beautifully the first time he or
she tries and has never had a singing lesson, we would call that person gifted.
But if another person takes music lessons, progresses rapidly through the vari-
ous levels, and ultimately becomes an exceptional musician, we might call them
talented.

Prodigies are often gifted, and their given abilities place them at the very top of
their cohort before training. Which abilities do gifted musicians possess? Human
abilities have been shown to fall into a range of domains, including those associ-
ated with intellectual, creative, social, perceptual, muscular, and motor control
skills. It is possible to be gifted in just one specific domain, but musical skill often
engages all these human abilities.

Talent reflects an individual’s capacity for developing knowledge and skills
systematically. Talent displays the pinnacle of knowledge and skill acquisition
attainable by the individual. Whereas a gift simply exists regardless of circum-
stances, talent can only be achieved through a developmental process that relies
on catalysts. These catalysts include those from within the individual (intraper-
sonal) and those from the world in which he or she lives (the environment).

Music prodigies have a unique combination of gifts and talents, and they often
grow up in an environment that supports their interest in music. But make no mis-
take: being a prodigy requires a lot of hard work, even when born with exceptional
gifts.
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GIFTS AND TALENT DEVELOPMENT

Our development is partly controlled by our genes, or genetic heredity. In other
words, some individuals are more genetically primed to concentrate harder, iden-
tify salient perceptual information more readily, process this information more
efficiently, and control their bodies more easily than others. Measurable factors
can be identified that provide a theoretical account of the prodigy’s gifts and also
help us explain differences between them and us. For example, it is possible to
calculate response times for mental processes such as perception, memory, judg-
ment and reasoning. Similarly, it is possible to track how body joints move and
trace the speed of muscle responses, thus enabling us to show genetic advantage
in these dimensions.

Personality is also rooted in genetic heredity. Psychological surveys have been
developed to assess personality, and many people believe that our core personali-
ties can be described as a combination of five major factors: openness to experi-
ence (similar to open-mindedness), extraversion, conscientiousness, agreeableness
versus antagonism, and neuroticism versus emotional stability. Musicians vary in
their personalities, but as a group, they tend to display increased openness to
experience, introversion, agreeableness, and some neuroticism. These personality
types vary according to the instrument played, suggesting that people with certain
personalities tend to be attracted to particular musical instruments.

For an individual to develop as a musical prodigy, he or she needs to have a lot
of self-awareness. This individual also needs to be highly motivated and have
exceptional willpower. Prodigies are quick to self-identify as musicians and often
having a strong talent goal, for example, playing a particular piece of music. The
capacity to dedicate themselves to the task of music learning is a core attribute of
prodigies. Strong willpower sustains daily engagements with music, such as prac-
tice, especially when facing boredom or some failures to improve immediately.

People have looked at the biographies of musical prodigies compared with other
music learners of similar ages, and the prodigies did show significant initial spon-
taneous engagements with music that occurred much sooner than the music
engagements observed in their peers. The prodigies’ intense and self-generated
fascination with music revealed that the music had a profound impact on their
thought processes that resulted in absorption in the music. These children were
also reported as producing music very early through singing or free spontaneous
explorations with musical instruments in the home.

Harnessing and nurturing gifts is where talent development begins. In many
cases, the very young and attentive musical children are often assisted by caregiv-
ers who provide supporting structures to scaffold the child’s learning. For exam-
ple, the caregiver may expose the child to many different kinds of musical listening
or allow the child freedom to experiment with musical sounds and instruments.
Trial and error and creative play entwine to enable the fulfillment of informal
learning. Other social contacts and even a role model in the form of a hero to emu-
late are also reported as key motivators for prodigies.

Renowned classical music prodigies, including Wolfgang Amadeus Mozart
(1756—1791), Erich Korngold (1897-1957), and Bejun Mehta (b. 1968), all had
fathers who were very involved in their learning. Mehta spoke of the many
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inspiring hours he spent sitting with his father at the keyboard playfully learning
about the instruments, sounds, and possibilities of music more broadly. Jazz prod-
igy Louis Armstrong (1901-1971) did not meet this criterion; he was born into
extreme poverty, and his mother used to leave him to follow other children out on
the streets. But even with a very disrupted childhood that involved moving in and
out of state and foster care, Armstrong had peers and role models who were highly
encouraging and supportive of his efforts in his early years, which are also factors
common to those who go on to high levels of achievement.

This supported engagement with music during which the “rules” can be assimi-
lated without any formal teaching has been referred to as the sampling stage and
is where musical identity formation begins. In addition to informal creative oppor-
tunity, prodigies also engage in many hours of what might be called formal prac-
tice. This includes scales, technical exercises, and repertoire. A range of studies of
music practice has been undertaken, and one major study of prodigies and other
young music learners revealed that those who went on to professional musician
status had invested a minimum of ten thousand hours of accumulated practice
across their years of childhood study. This is usually where talent is identified,
and it has been referred to as the period of specialization. For prodigies, music is
absolutely the prioritized area of life.

For this intense focus on music to occur, prodigies are also the center of atten-
tion in their homes, and their parents are often found to make the most incredi-
ble personal sacrifices, including moving the home and changing their own work
habits to support and invest in their child’s musical pursuit. Beyond the parents,
teachers also invest significantly in these children. Most distinctive here is that
the prodigy works with teachers and others in highly collaborative relationships,
thereby increasing the rate at which expertise is realized. A classic example of
the fast-progressing and well-supported prodigy is Erich Korngold, who was not
only playing the piano exceptionally well at a very young age, but working under
the mentorship of the world-renowned composers Gustav Mahler and Alexander
von Zemlinsky, he also composed a ballet, The Snowman, at only eleven years
of age.

Self-generated learning is a crucial part of every prodigy’s background and so
too is a context where competencies can be developed. This could be in the formal
context of school, but other contexts can also provide opportunities for systematic
training. Erich Korngold spent his childhood in the exceptional cultural milieu of
early twentieth-century Vienna. Many centuries earlier, the Abbess-composer
Hildegard of Bingen (1098—1179) was immersed in the extensive musical practices
of the convent from an early age. Having received no formal music training, she
had learned to compose her music by osmosis. More recently, the world-renowned
jazz trumpeter Louis Armstrong offers another intriguing case. He grew up in the
jazz capital of the world, New Orleans. Engaging with music all day, every day,
Armstrong joined informal ensembles with other children, and from just three
years old, he could be found singing on street corners and begging for money.
Born into poverty, the incentive to improve his musical skills was high. Further,
Armstrong was able to spend time with adult professionals who informally let him
try their instruments and little by little offered expert guidance.
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There has been a trend across the twentieth and twenty-first centuries in Europe
and North America to create talent programs for the gifted. Although the models
of these school programs vary, there are some music specialist schools. They
legally have to cover all the subjects of the compulsory school curriculum, but
music is at the center of the child’s learning experience. Before official classes
start, practice time is allocated, for which practice supervisors are present to help
students problem-solve. School life is suffused with music: lunchtime concerts,
after-school performances, and multiple music ensembles with which to engage.
Music learning comprises a major part of the child’s life. The many different
opportunities for music learning include aural training, harmony and counter-
point, analysis, practice one-to-one tuition, small ensembles, large ensembles, and
coaching.

But, of course, even within these curricular offerings designed to foster gifts, a
range of achievements eventuate, with not all students continuing to develop their
musical gifts in an even manner across their education. Such outcomes highlight
that the concept of a prodigy is not something absolute: a prodigy’s rate of devel-
opment may slow down, diminishing their status in the musical arena, or the prod-
igy may cease his or her musical pursuits as adulthood approaches. But why?

POTENTIAL, CHANCE, AND PERSONAL CHANGE

The fulfillment of an individual’s potential is not only subject to the alignment
of gifts and talents but also to the ways in which certain psychological and emo-
tional states and environmental factors happen to align. This has been referred to
as the chance factor because the child is dependent on the random alignments in
his or her environment coupled with a roll of the dice in how his or her heredity
aligns. It is essential to understand that genetic endowment, environmental fac-
tors, and chance opportunities intermingle in complex and sometimes unpredict-
able ways, for it may be that identical environmental circumstances offer a good
blend of challenges and opportunities for one individual but prove to be too
demanding or not sufficiently demanding for another.

In addition to psychological and environmental factors, maturational processes
related to hormonal changes affect all humans, and the child demonstrating prodi-
gious musical gifts and talents is no exception. Adolescence is a particularly chal-
lenging period when many physical changes align with the person’s growing
awareness of his or her values and ideals.

One very striking example of these kinds of change is found in the career of the
singer Bejun Mehta. As a young child, Mehta showed remarkable gifts and talents
as a boy soprano, receiving worldwide critical acclaim. His voice broke quite late,
so remaining a soprano for most of his teenage period was undoubtedly a great
advantage, as he was able to perform complex arias that demanded great physical
and intellectual focus (like works by Handel and Britten). But when his voice
broke, his musical identity was challenged because he could not sing as before. He
also found external pressure from his father to succeed in music too intense. Ini-
tially, he focused on cello and then conducting, but he decided to focus his
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attention on studying German literature at Yale University. It was only in his late
twenties that the passion and focus for singing reemerged. After several experi-
ences as a baritone, Mehta began to train as a countertenor, which means he sang
in falsetto, perhaps aspiring to reproduce aspects of his childhood soprano sound.
Although Mehta did eventually return to music, his detour into a different area of
study revealed that the habits of conscientious learning developed from an early
age can also help prodigies acquire other skills quite rapidly, such as the German
language for Mehta.

The difficulties of transitioning through adolescence are found in many writ-
ings on prodigies. The famous actress and singer Judy Garland (1922-1969) is one
notable example who moved from child prodigy to adult star, but not without
incredible personal challenges. Judy became renowned for being unreliable,
unstable, and psychologically ill, and drug and alcohol abuse ultimately resulted
in her taking a drug overdose and dying at only forty-seven years of age. It has
been suggested that the pressures placed on her in childhood were exploitative.
Although she performed with incredible virtuosity across her life, obedience to
the studio system in Hollywood and the extreme pressure of striving for high
achievement seemed to be too much to handle.

Many of the key adult figures in music history were prodigies. Classical musi-
cian prodigies include Wolfgang Amadeus Mozart, Joseph Haydn, Frederic Cho-
pin, Franz Liszt, Niccolo Paganini, Felix Mendelssohn, and Erich Korngold. In
popular genres, examples include Aretha Franklin, Stevie Wonder, Michael Jack-
son, and Bjork. Some of these individuals were known to be socially difficult and
challenging individuals. Korngold, for example, was unhappy in adulthood,
regretful of the ways his childhood had been shaped through parental dominance.
Perhaps epitomizing the spirit of the prodigy who will go on to a happy and fulfill-
ing adult career, the famous classical cellist Jacqueline du Pre once said, “We can-
not become what we need to be by remaining what we are,” suggesting that
flexibility is necessary to transition between the world of the focused prodigy and
the adult with multiple challenges and responsibilities.

Modern education can have a favorable impact on prodigies and improve their
chances of a smooth transition from childhood to adult music careers. A longitu-
dinal study of prodigies revealed that those students who went on to the highest
levels of adult professional musical achievement did so by possessing strong psy-
chological strategies related to self-identity as a musician and also methods of
coping with the lifestyle of extreme pressure and singular focus.

CONCLUSION

Prodigies display common characteristics that are indicative of genetic advan-
tage and coupled with talent development that supports the rapid progression of
musical skills. This route requires incredibly hard work and dedication from the
prodigy and often significant sacrifice by parents. While achievements of musical
prodigies are amazing and often persist into adulthood, the dedicated lifestyle can
lead to stress factors that make the route of the prodigy far from easy.
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14. Prodigies in Performance
Gary E. McPherson

By far, the most common examples of musical prodigies are those children who
perform music. Prodigies of music composition, for example, are less common.
Prodigies of performance display extraordinary abilities before puberty and are
able to amaze and dazzle adults who find it hard to explain exactly how these chil-
dren are able to perform with such professional agility on their instruments.

DISTINGUISHING CHARACTERISTICS

Scientists are keen to understand the range of personal and environmental
influences that explain musical prodigies’ precociousness and shape their musical
lives. But what exactly is a prodigy? Perhaps the most important distinguishing
feature that defines prodigies is the rapid pace with which they are able to learn
and memorize works and reproduce this repertoire across multiple performances.
One example is Sarah Chang, who could perform much of the Mendelssohn Vio-
lin Concerto at the age of six, a feat that normally takes around twelve years of
learning by an average violinist to acquire the technical and musical skills neces-
sary to perform such a difficult piece.

The literature on musical prodigies identifies these talented individuals as being
able to perform at an adult level before the age of ten within a recognized field of
behavior. However, this definition is problematic for a number of reasons. The
onset of puberty, which is around ages eleven or twelve for boys and ages ten or
eleven for girls, provides a better cutoff, given that this is when a child’s body
starts to mature into an adult. Referring to a “professional level of performance” is
also awkward given how difficult it is to define exactly what this means or implies.
Although most examples of music performance prodigies perform classical reper-
toire on piano or violin, many would argue that this way of thinking about musical
prodigies is too limiting and should instead be opened up to include all forms of
music making, even rapping and electric guitar. Thus, any explanation of musical
prodigies that confines examples to a culturally demanding field of endeavor, such
as classical music, should be seriously questioned given the many examples across
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all forms of music where precocious young musicians can be found to have
excelled in their field.

Some people acknowledge that musical prodigies perform with technical
perfection, but they argue that because they are so young they lack the maturity
to play with real expression. Listening to the early performances of Sarah
Chang and other musical prodigies seriously causes one to question the validity
of this assumption, and there are many reports of master teachers who were in
awe of the expressive skills of young performers who they accepted into their
studios.

How rare are musical prodigies in the general population? There are literally
thousands of so-called musical prodigy videos on YouTube, but a close examina-
tion of these individuals reveals that it is very difficult to evaluate their abilities
from a single YouTube video, even though they may have amassed hundreds of
thousands or even millions of views. This aspect of becoming noticed is impor-
tant, for without public recognition, the musical prodigy will not be known out-
side of his or her family and, thus, be unable to gain the public recognition needed
to embark on a successful commercial career.

NATURAL ABILITIES

One of the natural abilities that appears to give a child a musical advantage is
perfect (absolute) pitch—that is, the ability to name any note just by hearing it.
Perfect pitch is formed through a complex interaction between genetic endow-
ment and environmental stimulation. Most renowned musical prodigies display
this ability, even though the ability is quite rare in the general population.

Musical prodigies also seem to have the ability to mimic what they see and hear
and to pick up the specific musicality of an interpretation of a work they hear oth-
ers perform (e.g., their teacher) as well as the motor ability to reproduce this per-
formance quickly and effectively on their instrument.

The most important capacity of a musical prodigy, however, is the ability to
memorize quickly and accurately, and this ability distinguishes a prodigy from all
other learners. Wolfgang Amadeus Mozart’s father reported that his son was able
to learn repertoire in less than an hour and could play these pieces faultlessly and
with great delicacy. More recently, the pianist Lang Lang’s teacher reported that
when Lang Lang was very young, he could memorize four big pieces of music
every week.

As one of the first and most celebrated musical prodigies of his day, Mozart’s
abilities as a performer and composer are still unrivaled. As noted above, he pos-
sessed absolute pitch and a remarkable memory for music that culminated in one
of the most astonishing feats by any musical prodigy; at the age of fourteen, he
attended performances of Gregorio Allegri’s Miserere at the Sistine Chapel in
Rome. This work was forbidden to be performed outside the chapel, so copies of
the music were not available at that time. However, the young Mozart is reported
to have been able to transcribe this fifteen-minute work from just a couple
hearings.
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A core ability of musical prodigies is their sensitivity to the physical and emo-
tional properties of sound such that they are able, from a very young age, to make
sense of tonality, key, harmony, and rhythm and even the expressive properties of
music. This ability both reflects and reinforces their great love for music. There
are many reports of how musical prodigies fall in love with music from a very
early age and how their love of music provides the basis for developing a very
focused attitude about music that drives their passionate involvement with music
and strong determination to succeed and often to be the best, even when faced
with difficulties or negative influences that would otherwise undermine their
development.

For example, despite the emotional and physical abuse that Lang Lang and
Michael Jackson experienced from their fathers, both musicians went on to have
successful international careers and to gain recognition as the best in their fields.
Part of the reason for being able to put up with such abuse appears to have been
their love of music and their drive to become the best in their particular field. From
a very early age, Michael Jackson wanted to be the king of pop, and Lang Lang
was driven to be a star performer. This love for music, combined with a strong
determination to be the best, is thought to have triggered an intense desire to learn
music and to reproduce on an instrument what these young performers heard on
recordings and through live performances.

Possessing a natural flare for music is insufficient for the development of the
types of musical performance talent that will be recognized and accepted by oth-
ers. Although far less evident nowadays, adult attitudes toward young performers
have changed markedly across the centuries. Wolfgang Amadeus Mozart’s sister
Nannerl, by all accounts, showed early promise as a composer and performer; yet,
once she reached a marriageable age, her father forbid her to perform in public.
We will therefore never know the full extent of her musical abilities. The same is
true for many other young girls, such as Fanny Mendelssohn, whose brother Felix
is one of the most renowned musical prodigies of all time. Despite her precocious
abilities, like Nannerl, she was forbidden to publish her compositions or perform
in public lest she compromise the feminine virtues of obedience and love. It was
not until Clara Schumann (1810-1896) that female prodigies started to become
more widely known and publicly celebrated.

ENVIRONMENTAL INFLUENCES

There is no doubt that Wolfgang Amadeus Mozart was profoundly gifted; yet,
even with these natural abilities, he worked extremely hard, probably accumulat-
ing as much music practice before he was ten years old as many musically trained
eighteen-to-twenty-year-olds today who are auditioning to enter music institu-
tions. This observation aligns with the proposal that it takes ten thousand hours of
practice to become an expert in any field, whether that is painting, music, or ten-
nis. Many young prodigies who are exposed to high levels of training of the type
offered at major specialized music schools in North America, Europe, and China,
however, will have exceeded this figure by their midteens. Some will have even
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completed up to fifteen thousand hours of practice by the time they reach age
twenty.

However, it is not merely the total number of hours of practice but the quality of
that practice that counts. K. Anders Ericsson and his colleagues coined the term
deliberate practice to explain a form of practice they believe is essential to the
acquisition of expert skill. Within this conception, deliberate practice is defined as
a special kind of practice that is focused, determined, and hard work but not nec-
essarily always fun. Some music psychologists have found evidence in the lives of
some prodigies that they embarked on a form of “deliberate play” for a year or
more before receiving lessons on the instrument they finally chose to learn and
ultimately excel in playing. For example, a prodigy with whom the author has
worked spent many hours playing a toy piano as she mimicked the music from her
father’s hi-fi system. This occurred well before she commenced formal piano les-
sons. It was felt that this form of deliberate, unstructured play provided the solid
foundation from which she developed a love for performing music once she com-
menced formal piano lessons.

Another form of environmental stimulation occurs when a young learner is
exposed to varied opportunities to perform and learn. As an example, Mozart
traveled extensively throughout his childhood and was exposed to all the various
trends in music within Europe at that time. These experiences provided a spring-
board for him to subsequently create works that were generations ahead of his
time. In addition, having one of the most accomplished teachers of music as his
father as well as receiving intense training from the age of three meant that the
young Mozart was able to develop musically extremely rapidly. His intense moti-
vation to learn, perform, and compose music added to his father’s desire to earn
an income from showing off his young son’s abilities, which resulted in the young
prodigy traveling to over eighty towns and villages before the age of ten. In fact,
Mozart spend around a third of his life (3,720 days) traveling, which was unheard
of at the time. As well, the acclaim of performing for royalty throughout Europe
meant that the young boy obviously felt special, which also would have fed his
desire to become the best musician in Europe.

Possessing a range of gifts provides an important foundation from which a
young performer can become musically talented. Hard work and determination
are also important for the development of ability, especially for performing music.
Yet, the various stereotypes of musical prodigies show many misconceptions con-
cerning how these natural abilities flower into musical talent across time. The
perception that the young performers were forced into practicing for many hours
is not always the case. Many parents of these prodigious individuals report that
they find it hard to keep up with their son’s or daughter’s efforts and feel like they
are serving a facilitating role by providing the resources and attention for them to
devote many hours to their practice.

Another stereotype is that young prodigies will never realize their abilities
unless they transition to learning from a master teacher. While this may have some
truth, it is generally the case that the young prodigies displayed remarkable perfor-
mance abilities even before entering the master teacher’s studio. One of the main
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advantages of studying with a master teacher is that it can open doors if the teacher
is well connected within the profession. Prodigies who attend the Curtis Institute
of Music in Philadelphia, where many of the world’s greatest prodigies have stud-
ied, receive tuition, private lessons, living expenses, and access to resources
that are unheard of in any other institution. As an example, Lang Lang went from
poverty in China to a full scholarship at Curtis, where he enjoyed living in an
apartment that had a seven-foot Steinway Model B piano in the living room.

CONCLUSION

The above description highlights some of the more important conceptions used
to explain prodigious development and the types of natural abilities and environ-
mental forces that shape a prodigy’s development. An important footnote to this
information is that such rapid, precocious development is often fragile, and there
are many examples of young prodigies burning out before they reach adulthood
or deciding that they wish to pursue other activities. We must therefore be cogni-
zant of the young prodigies’ emotional needs and allow them opportunities to be
part of the decision-making process so that they can grow up to be autonomous
adults who look back on their younger musical years with pride, no matter
whether they chose to pursue a musical career or decided to devote their attention
to another area.
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I5. Prodigies in Musical Creativity

Naresh Vempala

A prodigy refers to someone who is typically ten years of age or under who pro-
duces creative output in a specific domain at a level that is equal to or greater than
that of highly trained adult performers or practitioners within that domain. How-
ever, the definition of prodigy is still open to discussion. Several prodigies have
graced the field of music in different genres, and many still continue to do so today.
There has been a strong and continued interest among researchers in understand-
ing the cognitive and psychological processes that differentiate musical prodigies
from others.
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Musical prodigies differ in many ways, but they share important characteristics
that enable them to perform at a level well beyond their age. First, they have an
innate ability to understand and assimilate information at an extraordinarily rapid
pace, particularly from their genre of interest. This ability to acquire knowledge
helps them to immensely shorten the amount of practice time typically required to
build skills toward achieving a basic level of expertise. Their speed of learning is
often attributed to exceptional working memory, which is sometimes domain-
specific. Working memory refers to the retention of previous information and
manipulation of new information in relation to what is already stored. A higher
level of musical working memory allows prodigies to learn by trial and error,
experiment with new ideas, understand the boundaries of a musical genre, and
expand their musical knowledge more quickly than what is normally possible. It
particularly lends itself well to the process of creative thinking.

Second, musical prodigies are driven by a strong passion for their specific genre
of interest early in their lives. This passion, perhaps innate, is triggered or nur-
tured by a combination of cultural and environmental factors (e.g., early recogni-
tion of musical behavior in the child by parents, the child living in a musical
environment with family members who are musicians). This combination of
innate ability, passion, and favorable conditions for honing that passion, such
as parental guidance and encouragement, allows musical prodigies to single-
mindedly focus on learning the techniques, idioms, and repertoire pertaining to a
music genre, potentially shaving off several years of practice, which is the norm
for adult experts.

CREATIVITY AND ITS ASSESSMENT

To understand musical prodigies of composition and improvisation, we first
need to know what creativity entails. Creativity is usually ascertained based on a
person’s ability to produce something novel or original. The product can range
from an idea to an invention, and in the case of musical prodigies, it is usually a
composition in the form of a score or an audio recording. People who consume
this product determine its creative value. There are two broad types of consumers:
(1) musicians, expert music critics, and listeners of that music genre with domain-
specific knowledge, who act as gatekeepers and judge the creative value of the
product by comparing it with other compositions in that domain, and (2) general
listeners without specialized expertise who nonetheless popularize the product
based on their preferences, which are influenced by their personal opinion and the
opinions of other listeners.

To be considered creative, the composition has to represent a degree of unique-
ness or originality. An important aspect of originality is novelty—something that
determines the newness of a composition in comparison to other compositions
within that genre. This novelty associated with a creative product is assumed to
arise out of unique combinations of elements from existing knowledge sources in
the producer’s mind. For instance, the musician might use lesser-known elements
of a genre with more common elements in uncommon ways to create something
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new. The musician’s improvisational ability contributes to a large degree in add-
ing to the novelty. But a more primary requirement, perhaps complementing
improvisation, is the existence of broad, well-represented knowledge domains that
act as schemas in the musician’s mind. These schemas are flexible mental frame-
works of knowledge separated into different categories that can be reshaped by
the musician based on his or her compositional goals.

All musical prodigies acquire significant musical knowledge and skill at a
young age, but not all prodigies are highly creative. Indeed, most musical prodi-
gies are primarily known for their abilities as performers. Creative musical prodi-
gies begin composing from a very young age. Their early compositions usually
display maturity beyond the child’s age. Despite these early signs of maturity,
most such prodigies do not reach their peak creative potential until roughly fifteen
to seventeen years of age. It is therefore common to see this propensity to com-
pose continue from childhood into adulthood in many prodigies. A person’s musi-
cal creativity can be assessed only after they have produced a body of work. This
makes the task of identifying musical prodigies in their childhood challenging.

Many creative musical prodigies have been documented from the 1800s up
until today. Let us consider three different creative musical prodigies: Joey Alex-
ander, a jazz pianist; Zakir Hussain, an Indian classical music and jazz fusion
drummer; and Quinn Sullivan, a blues and pop rock guitarist.

Joey Alexander

Joey Alexander grew up in Bali, Indonesia, in a musical family. His father,
Denny Sila, was an amateur musician. Joey developed an affinity for jazz from the
age of six, and he began listening to several jazz albums from his father’s collec-
tion. This collection included albums from artists such as Louis Armstrong, The-
lonious Monk, and John Coltrane. Starting with Monk’s songs, Joey learned to
play several songs by ear on the piano. Noticing this ability, his father initially
taught him a few lessons. Then his parents helped nurture his talent further. They
encouraged him to play in jam sessions and in festivals with famous Indonesian
jazz musicians. As a musical genre, jazz demands a high degree of improvisation
from a performer. As such, these early jam sessions strongly helped Joey in devel-
oping his creative and compositional abilities. Joey’s parents also moved closer to
Jakarta, where jazz was played more actively.

From that point on, Joey’s musical knowledge and career grew at a rapid pace,
and he began gaining recognition from audiences worldwide. When he was eight,
he was invited by UNESCO to play solo piano for the jazz pianist Herbie Han-
cock. A year later, at nine, Joey played at an all-ages competition in Ukraine that
consisted of two hundred competitors from seventeen countries called the
Monster-Jam Fest, and he won the grand prize. By age ten, he was regularly per-
forming at jazz festivals in Jakarta and Copenhagen. A year later, after one of his
performances on YouTube caught the attention of Wynton Marsalis, the artistic
director of Jazz at Lincoln Center, Joey was invited to New York City to play at
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the Center’s Rose Hall. Based on highly positive audience feedback from his per-
formance, he was invited to play at the Jazz Foundation of America at the Apollo
and the Arthur Ashe Learning Center at Gotham Hall. These experiences led his
parents to relocate from Indonesia to the United States, where Joey received addi-
tional invitations to perform at major jazz festivals. Following these performances,
Joey has continued to grow and mature as a musician, composer, and as a
bandleader, performing at venues throughout the United States and worldwide. He
has released two albums, both highlighting his creativity. His first, in 2015, at age
twelve, is titled My Favorite Things; it received two Grammy Award nominations.
His second, in 2016, is titled Countdown.

Zakir Hussain

Tabla player Zakir Hussain is well known in jazz, fusion, and world music cir-
cles. Although Zakir only gained worldwide fame in his adulthood, he was widely
known in India as a musical prodigy. He was born in a musical family in Bombay
(now Mumbai), India. His father, Alla Rakha, was a highly accomplished tabla
player, who played as the drummer for the North Indian classical (i.e., Hindustani
music) and world musician Ravi Shankar, among other notable classical musicians
in India. North Indian classical music is essentially an improvisational form of
music within a strict melodic framework, similar to jazz, where improvisation is
allowed within a harmonic framework.

The tabla serves as one of the primary drum accompaniments in North Indian
classical music. It is taught in one of several technical traditions, referred to as
gharanas. It requires years of regimented practice, similar to jazz, for a practitio-
ner to acquire the necessary level of technical expertise, where the musician has
imbibed the repertoire and idioms to a point where he or she is well equipped for
improvising with other musicians.

Zakir’s father constantly whispered and sang tabla-based rhythmic phrases,
referred to as bol, in Zakir’s ear when he was two years old. He continued this prac-
tice until Zakir was seven years old. In later years, Zakir considered this strange
form of rhythmic initiation, through his father, at such an early age as being highly
influential in making rhythmic phrases seem almost second nature to him. Zakir
also considered the environment he grew up in to have contributed significantly to
the development of his musical intuition and creativity. This environment consisted
of recorded and live music constantly being played by musicians visiting his father
and practicing for concerts and through students learning from his father.

When he was seven, Zakir began a rigorous practice schedule under his father’s
tutelage. He also started playing in concerts at school. By the age of ten, he had
already reached a level of technical proficiency that enabled him to accompany his
father on tabla at several concerts with prominent Indian classical musicians.
Finally, by the age of twelve, Zakir was performing as the main drummer for
important classical music artists at major music concerts in India. Throughout this
time, he continued to develop his creative musical skills.
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Since his teenage years until today, Zakir has performed extensively in India
and throughout the world while also composing and producing music in the form
of solo and collaborative efforts with several jazz fusion and world music artists
and bands. He has also composed and played music for various movie soundtracks.
A few of his noteworthy bands and collaborators include John McLaughlin,
Shakti, Mickey Hart, and Tabla Beat Science.

Quinn Sullivan

Born in New Bedford, Massachusetts, Quinn Sullivan started playing guitar at
the age of three. Encouraged by his father, who was also a musician, Quinn devel-
oped a passion for blues guitar after watching a recording of the 2004 Crossroads
Guitar Festival. Blues guitarist Buddy Guy’s performance particularly caught
Quinn’s attention. A year later, at age six, Quinn appeared on The Ellen DeGe-
neres Show in the United States and played a version of the Beatles’ song “Twist
and Shout.”

Two years later, when he was eight years old, Quinn joined his idol, Buddy
Guy, on stage at the Zeiterion theater in New Bedford, Massachusetts, after meet-
ing him backstage. That same year, he was invited by Buddy Guy to play on his
album Skin Deep, which was nominated for a Grammy Award. Following his
meeting with Buddy Guy, Quinn played at several blues venues, including prom-
inent ones in New York City, Boston, and Chicago. One of these venues involved
a performance with B. B. King. Since then, Quinn has played with his own band
at major music festivals in the United States and on TV shows. He has also
accompanied several famous blues and rock musicians. His exceptional creativ-
ity is evident on his three albums: his debut album, Cyclone, in 2011, when he
was eleven years old; followed by Getting There in 2013; and Midnight Highway
in 2017.

Although blues music served as a musical base, Quinn’s musical endeavors
reflect a mature and expanding musical repertoire spanning pop and rock music
while not being limited to blues alone.

CONCLUSION

The three musical prodigies described came from very different sociocultural
backgrounds. They also differed in their instrument of choice. Yet, there are strong
commonalities between them. All three musicians discovered their passion for
music, for a particular genre, and for a particular instrument at an early age. There
may be some debate about how much of this discovery was based on their natural
inclination and how much was through an external influence, such as a parent or
family member, but they enjoyed this passion enough to focus single-mindedly on
perfecting it. They were able to work on their passion in favorable conditions
enabled through parental guidance and encouragement.

They worked hard at acquiring knowledge of musical creativity and were able
to reach a level of creative expertise that was equal to or better than that of adult
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musicians working in the same area of music. All three prodigies were provided
with opportunities to collaborate with other musicians, and they actively utilized
these collaboration opportunities to hone their creative abilities. These opportuni-
ties allowed them to experiment with their ideas in functional settings and to
understand limitations as well as possibilities for expansion of their creative
vocabulary with their instruments and genres.
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16. Musical Savants
Adam Ockelford

Savants are people who have extraordinary abilities despite their learning difficul-
ties. They are almost always on the autism spectrum. Savants’ talents include art,
sculpture, mathematics, calendrical calculation (knowing which day of the week a
particular date falls on), and music. Most savants have one special ability, but
some have two or three types.

The label savant was introduced by J. Langdon Down in late nineteenth-century
England. He used it in conjunction with the term idiot, which at the time did not
have the negative connections that it has today. It was just a medical term used to
describe someone with a low level of intellectual functioning. He took the word
savant from the French, where it means a “wise or clever person.” Hence, an idiot
savant was a fool who was nonetheless talented.

A century later, the American psychiatrist Darold Treffert coined the term
savant syndrome, which is more acceptable to modern ears. He distinguished
between talented savants, whose skills are remarkable in the context of their dis-
ability, and the much rarer prodigious savants, whose brilliance is spectacular by
any standards. It is not known how many savants there are in the world, although
it has been estimated that around 10 percent of people on the autism spectrum
have some type of special skill. Truly prodigious savants, whose prevalence we
can only guess from their public exposure, probably number less than one hun-
dred: that is, around one in seventy million. In line with the autism population
more generally, savants tend to be male.

MUSICAL SAVANTS

Music is the most common savant skill—estimated to be the special focus of
around two-thirds of those with savant syndrome. Musical savants usually play
the piano (although other instruments are possible) and are self-taught, at least in
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the early stages, learning to play by ear: that is, just by listening and copying what
they hear. Savants are able to do this because they have what musicians call per-
fect pitch, or absolute pitch (AP), as psychologists refer to it. This means that they
can remember what all the notes on an instrument sound like. To someone with
AP, every tone does not just sound somewhat high or low but has a distinct char-
acter of being C, B-flat, F-sharp, or whatever. To play a piece of music that they
have heard, savants merely have to recall the sequence of notes, whose names they
know, and find them on their instrument, which, with practice, they are able to do
well and very quickly.

AP helps savants to memorize music, which they find much easier to do than
most of us. They can often recall hundreds or even thousands of pieces effort-
lessly. However, they are not just “human iPods”; musical savants can often impro-
vise on the music they hear (like jazz musicians do), and some can compose
completely new pieces.

Having AP is necessary to becoming a savant, but it is not on its own sufficient.
No matter how good your musical ear is, there is no shortcut to the countless hours
of practice that are required to become technically proficient on an instrument. It
has been estimated that becoming a professional musician takes around ten thou-
sand hours of practice, and savants are no different. The remarkable thing is that
they will typically play their instrument of choice for many hours each day;
indeed, they may become obsessed with it. It is this deep-seated, unshakable inter-
est that drives the development of savant skills.

EXAMPLES OF SAVANTS

Although the term savant is an appropriate one to use to describe people who
have exceptional abilities in the context of learning difficulties, in reality, the peo-
ple concerned are just as diverse as the rest of us. To get a sense of the breadth of
the musical savant population, five thumbnail sketches of them as children are
presented below. Like the majority of musical savants, they are blind.

Savant A

Savant A (S-A) is a twelve-year-old boy with an eye condition called Leber
congenital amaurosis (LCA), a rare genetic condition that can cause visual impair-
ment and, in S-A’s case, blindness. He has moderate learning difficulties, with a
verbal 1Q of 75, and he displays many of the characteristics of autism, including
impairments in social interaction and communication and a restricted area of
interest, being almost wholly preoccupied with music—an obsession that began as
a baby.

S-A has universal AP (meaning that he recognizes the pitches of everyday
sounds as well as those of musical instruments and the human voice). Tests have
shown that he can hear the notes that make up large musical chords with ease. So
when an orchestra plays, for example, he knows what each of the instruments is

playing.
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S-A plays the piano, recorder, clarinet, saxophone, and drum kit. He was ini-
tially self-taught on the keyboard at the age of three, but tuition is increasingly
helping him with the technical requirements of the other instruments. The levels
of his saxophone and kit playing are of a sufficient standard for him to have learned
and performed a version of Dave Brubeck’s Take Five by ear after listening a few
times to an original recording that included extended solos for the drum kit and
saxophone. S-A then recorded the piece himself, playing both the kit and saxo-
phone parts by overdubbing—a significant achievement given the rhythmic com-
plexities that are involved. The performance is musically persuasive, even though
it never moves beyond the “feel” of the original.

S-A’s memory is exceptional. For example, he was able to learn the first of
Debussy’s Arabesques for piano by listening to the music being played a page at a
time. However, S-A finds it difficult to reproduce what he hears in his head on the
keyboard, where his efforts tend to be rather uncoordinated. Hence, having mem-
orized the Arabesque in a short space of time, he then spent weeks practicing it
from memory and was never able to achieve (for him) a satisfactory standard of
performance. In addition to his performance skills, S-A enjoys improvising and
composing in a range of popular and classical styles. He has a rudimentary knowl-
edge of music theory and terminology, although he cannot read music (which
could potentially be available to him in Braille).

Savant B

Savant B (S-B) is a ten-year-old girl. She was born preterm in a hospital in
South Korea but now lives in the United Kingdom. S-B has retinopathy of prema-
turity (RoP)—a form of severe visual impairment that affects some premature
babies. Her verbal 1Q is estimated at 65, and she has a diagnosis of autism spec-
trum disorder. Her capacity to understand and use language—both English and
Korean—is limited. S-B has universal AP and, like S-A, can hear the notes that
are played in large chords precisely and quickly.

S-B plays one instrument, the piano, which she started to teach herself when
given access to an instrument at age four, having been obsessively interested in
listening to music. She now has weekly lessons with a teacher experienced in
working with visually impaired children. She learns entirely by ear and has
memorized a number of pieces from the Western classical tradition. She plays
with a limited range of expression, which appears to emulate that of her teacher.
S-B also enjoys playing popular music with fellow Korean expatriates in a
band, where she supplies the harmonies on a keyboard. These she picks up with
apparent ease by listening to the other musicians play the songs through once
or twice.

Savant C

Savant C (S-C) is a nine-year-old girl. She has septo-optic dysplasia (SOD), a
rare genetic condition that causes developmental anomalies in the midline of
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the brain. As a result, S-C is totally blind, and she has been under psychiatric
care since the age of seven to help alleviate some of the effects of her autism.
She has a verbal IQ of 75 and is classified as having moderate learning
difficulties.

Although she has mastered the mechanics of reading and writing Braille, S-C’s
comprehension of language is patchy. She has low muscle tone, and this affects
her capacity to play instruments. Nonetheless, tests undertaken as a young adult
show that she can reproduce four-note chords with ease on the piano by using her
universal AP ability.

S-C’s primary avenue of musical performance is her voice. Having shown an
early fascination with music, S-C sang when she was very young with an unusual
purity of sound, a characteristic that has recently been encouraged through voice
lessons. Her repertoire, in the soprano register, largely comprises light and popu-
lar music and songs from shows, which she learns by listening to commercially
available recordings. She has an uncanny ability to emulate the expressivity of
professional performers by imitating their use of vibrato, crescendos and diminu-
endos, and rubato. She has sung in a number of high-profile charity events in
London, and she enjoys the public appreciation of her talents.

Savant D

Savant D (S-D) is an eleven-year-old boy. He was born prematurely at twenty-
five weeks. S-D is blind and has severe learning difficulties, with a verbal IQ of
58, and a diagnosis of autism. His grasp of language is limited, and his conversa-
tions tend to circle around a limited number of topics pertaining to everyday mat-
ters, using speech that is often highly repetitive. S-D has universal AP, and tests
show that he can hear and reproduce nine-note chords with 93 percent accuracy
on the piano.

S-D taught himself to play a small keyboard when he was two, having been
captivated by his nanny’s singing, and by the time he was four, he was getting to
grips with pieces of some melodic and harmonic complexity on the piano, such as
Smoke Gets in Your Eyes, Beethoven’s Fiir Elise, and Chopin’s Raindrop Prelude.
His technique was idiosyncratic, involving the flats of his hands, karate chops, and
even the occasional use of the elbow to enable him to hit notes that would other-
wise have been beyond the span of his small hands. S-D’s musical ability was
noticed at this time by a specialist teacher, who introduced a program of daily
musical tuition, involving, among other things, technical exercises in every key,
which S-D came to relish.

S-D’s favorite genres are light music of the twentieth century, jazz, and pop,
although he also has an extensive repertoire of classical pieces, which he performs
with gusto, unhampered by concerns of being true to the composer’s intentions.
He learns all pieces by ear, fluently, and can play them in every key. S-D generally
learns new material by listening to it repeatedly over a period of a week or more.
During this time, renditions of pieces gradually come into focus: S-D’s version
eventually becomes almost entirely faithful to the original before serving as a
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framework for subsequent improvisation. Here, he can display creativity and even
wit as different styles are merged. S-D has not composed original pieces, however.
His knowledge of music theory is limited to the names of notes and those of sim-
ple chords, and he is unable to read Braille music.

The level of S-D’s special abilities can be gauged by the fact that he has appeared
with jazz bands and orchestras in international venues such as the Barbican Cen-
tre, London (see photo 16.1), and has been featured in the media all over the world.

Savant E

Savant E (S-E) is a five-year-old boy with LCA. He had access to a piano from
the age of twelve months, and by twenty-four months, he had taught himself to
play simple tunes with simple left-hand parts—always in the appropriate key. S-E
is blind and has autism spectrum disorder and severe learning difficulties. He has
little meaningful expressive language. Tests show that he can hear six-note chords
with ease.

S-E plays the piano on his terms and is reluctant to share his music making with
others. He has a natural dexterity and fluency at the keyboard, although he is not
yet at the stage of wanting to engage with any form of technical exercises. S-E
tends to play fragments of music that he has heard rather than complete pieces
from beginning to end. A favorite is the Rondo alla Turca by Mozart. He can
transpose freely, and he improvises on familiar tunes by adding extra melody
notes or changing the harmonies.
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TEACHING SAVANTS

It can be very challenging to teach savants because they are invariably autodi-
dactic to begin with: that is, they teach themselves. Moreover, they learn music in
a holistic way: rather than breaking a new piece into manageable chunks, which is
what most musicians do, they tend to prefer learning things all at once. Gradually,
through repeated hearings of a piece and attempts at playing it, details are cor-
rected until a complete rendition takes shape. So, for a savant, learning a new
piece is more like a picture gradually coming into focus than a jigsaw being built
up from lots of separate tiny components. It is difficult for a teacher to intervene in
this process of intuitive learning, although it can be done with patience. Some-
times the relationship between a savant and a teacher can be very special, and it
can help with wider issues of developing social skills and empathy, which people
on the autism spectrum can find problematic.

CONCLUSION

Savants make up an exceptional group of musicians, whose advanced skills
develop in the context of autism and learning difficulties—and, very often, blind-
ness or visual impairment as well. These three difficulties in combination cause
the brain to wire itself up differently when a child is very young and can lead to
children developing an obsessive early interest in sound and music. In around
40 percent of cases, this leads to the acquisition of AP. Given access to a musical
instrument (typically the keyboard), AP is a necessary condition, although it is not
in itself sufficient to drive the self-directed learning that is characteristic of
savants. In terms of the way they hear things, savants seem to develop similar
listening strategies to nonautistic prodigies. However, the challenges caused by
autism spectrum disorder and learning difficulties mean that they are likely to
develop an intuitive understanding of music but will not be able to cope with the
specialized language that musicians often use nor be able to read or write music.
This in turn means that many teachers will need to adopt a child-centered
approach. With the right support, though, musical savants can thrive in the world
of music making just as well as other prodigies do.
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17. Contemporary Approaches to the
Neuroscience of Music

Karli M. Nave and Erin E. Hannon

You may not realize it, but you know a lot about music, even if you have never had
a single music lesson. Music can make you feel sad or happy, it can make you want
to move, and it can provide comfort when you feel lonely. When you listen to
music you like, you probably find yourself tapping or swaying to the beat. Or
when you overhear someone singing, you can tell when they hit a wrong note,
even if it is a song you have never heard until that moment. How are you able to do
that? Most people know when events are surprising or do not make sense in the
context of the music. As soon as complex sound waves enter the ear, the brain
begins interpreting them, oftentimes without the listener even being aware that it
is happening.

Scientists are still trying to figure out what occurs in the human brain during
musical experiences. Recent advances in neuroscience techniques make it possi-
ble to examine where in the brain different types of musical responses occur,
when they occur, and perhaps even how music is related or unrelated to other
aspects of our experience. For example, by studying the brain, scientists can ask
whether there are dedicated areas of the brain for processing music. They can also
ask whether or not music and language are completely separate in the brain or
whether they share some neural circuitry. Have you ever thought about how you
know the difference between when someone is singing and when someone is talk-
ing? Both singing and speaking are defined by patterns of pitch and rhythm in the
human voice; yet, you probably do not usually stop to ask yourself whether some-
one is speaking or singing. How do you do this? To begin to address questions
such as this one, researchers can compare and contrast the way the brain responds
to music and to language.

LESION STUDIES

One of the oldest approaches to the neuroscience of music is to study people
who have brain lesions. A brain lesion is a region in the brain that has been dam-
aged due to injury or disease. Brain lesions usually occur because of a tumor or
a stroke, or they are created on purpose as a part of treatment for a psychologi-
cal disorder, such as epilepsy. If scientists know the location of a brain lesion,
they can compare how a person with such a lesion differs from a person without
a lesion. If individuals with brain lesions are worse at a particular ability (such
as recognizing a song), it suggests that the damaged area is critical for that
ability.
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Remember the question about whether music and language are separate? One
way to address this question is to see whether people who have damage to lan-
guage areas of the brain show impaired music abilities. One example of this is
Wernicke’s area, a part of the brain that, when damaged, tends to result in diffi-
culty understanding language and speaking coherently. If this area of the brain is
also responsible for music processing, then people with damage to this area
should have trouble with both language and music. However, if this area is not
necessary for music, then lesions to this area should impair language but not
music. Studies have found that while damage to Wernicke’s area usually results
in difficulty understanding speech, in most cases, music is spared. In fact, there
are two famous examples of a professional pianist with damage to Wernicke’s
area who could still read music and play the piano as well as a composer who
could still create new pieces of music, even though both patients had severe lan-
guage impairments.

Another way to answer this question is to see whether people with damage to
areas involved in music perception also show language impairments. For exam-
ple, a patient who suffered a stroke had a brain lesion in the left auditory cortex
(the brain region responsible for processing sounds), in Heschl’s gyrus and the
planum temporale, which are specific areas in the auditory cortex. Interestingly,
although the patient could still comprehend language, she had severe music per-
ception deficits and was unable to tell two different melodies apart. These find-
ings suggest that, at least to some degree, music is separate from language in the
brain.

Brain lesion studies have also revealed that music is not simply processed in
one area of the brain. Take the woman from the previous example who had dam-
age to her left auditory cortex and had trouble telling whether two different melo-
dies were different. Interestingly, while she could not distinguish between two
different melodies, she could tell whether the songs were happy or sad. This sug-
gests that recognizing a melodic pattern may rely on a different group of brain
areas than those involved in recognizing musical emotion. Lesion studies also
suggest that many different brain areas on both the left and right sides, or hemi-
spheres, of the brain have various roles in music processing. For example, people
who have lesions in both the left and right mesial temporal lobe (important for
memory) have trouble learning to play new melodies, but patients with lesions in
just the right mesial temporal lobe only have trouble memorizing music, although
they can still able to play new melodies if they are given the sheet music to read.
These results fit with the idea that music perception engages a complex network of
brain areas involved in music perception.

These brain lesion studies provide crucial evidence of at least some of the areas
in the brain where music is processed (e.g., the temporal lobe) and also where it is
probably not processed (e.g., Wernicke’s area). However, this approach is limited
only to individuals who have already suffered damage to their brain, and research-
ers have no control over the extent and specific location of the damage. Because it
is not ethical to purposefully damage a person’s brain to see how the damage will
affect their music perception, researchers use other neuroscience techniques to
study responses to music in healthy brains.
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FUNCTIONAL MAGNETIC RESONANCE IMAGING (fMRI)

One powerful technique for understanding music psychology is functional
magnetic resonance imaging (fMRI). This technique uses a large magnet sur-
rounding the skull to measure blood-oxygen-level-dependent (BOLD) responses
in the brain. When neurons (e.g., brain cells) in a particular brain region become
active, they need energy, which is supplied via oxygen in the blood. Thus, when a
particular brain area is active, blood oxygen levels in that area increase. Research-
ers can measure BOLD levels while a person listens to music, allowing the
researcher to examine how different brain areas are involved in various aspects of
music cognition. Unlike lesion studies, which depend on prior damage to the brain
area of interest, fMRI can be used to measure brain functioning in healthy
individuals.

Based on the brain lesion studies, you might expect that fMRI would reveal
increased activation in the auditory cortex when people listen to music, but one of
the major insights from recent fMRI research is that there is actually a complex
network of brain areas involved in processing music, extending well beyond audi-
tory cortex to all over the brain. This research suggests that distinct areas of the
brain are active when listeners are focusing on different aspects of music, such as
pitch (degree of highness or lowness of a tone), harmonic chords (simultaneous
musical notes, generally producing a pleasing feeling), and key (the group of
pitches or scale that form the basis for a song or composition). For example, when
listeners are focused on pitch, harmonic chords, or key, there is enhanced activa-
tion in the frontal regions of the brain responsible for decision-making and paying
attention as well as the thalamic regions, which act as a relay center for motor and
sensory information. Similar areas of the brain are active when people hear mis-
takes in chord sequences and in grammar, suggesting that musical and language
rules may rely on the same or similar processes in the brain.

Other studies show that emotional areas of the brain respond to the emotional
tone of musical chords. For example, minor chords are what you typically hear in
the soundtrack of a scary movie or in a sad song, and major chords are usually
used in happy, joyful music. Therefore, it is perhaps not surprising that when peo-
ple listen to minor chords, their brains show more activation in the amygdala, a
brain area that is usually active when people hear or see fearful sounds or images.
Similarly, when people listen to music they like, they activate areas of their brain
involved in expectation of a reward.

Another important discovery is that music can activate parts of the brain that
control movement, which could explain why humans sometimes feel such a strong
desire to move when they listen to music with a good beat. Rhythm is any pattern
of durations that form a sequence of musical notes. When you hear a rhythm, you
often perceive a steady beat that corresponds to those repeating points in time when
you would move your feet or your body. The fMRI research has shown that motor
areas of the brain are active when participants are simply making judgments about
heard rhythmic patterns (such as whether two rhythms are the same or different),
especially when the rhythms have a good beat. Importantly, even when people are
not moving or preparing to move, increased activity is seen in the supplementary
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motor area (responsible for preparing to move) and basal ganglia (responsible for
motor control). Some propose that there is a network of brain regions, including
both the motor and the auditory cortex, that work together to allow people to per-
ceive musical rhythm and beat as well as to dance along to the music.

Without neuroimaging studies using fMRI, scientists would have never discov-
ered the vast network of brain areas involved in music processing. Although fMRI
is a very useful tool for studying music psychology, it also has its limitations. On
a practical level, fMRI is very expensive to use. In addition, because BOLD
responses take a long time to occur in the brain (two or more seconds), fMRI does
not allow researchers to ask questions about the responses that occur on a fast
time scale (i.e., milliseconds). For example, if a researcher wanted to examine the
immediate brain response to a wrong note in a piece of music, fMRI would not be
ideal because the response would not show for two seconds. Fortunately, there are
other neuroscience techniques that are well suited for examining more immediate
brain responses to music.

ELECTROENCEPHALOGRAPHY (EEG) AND
MAGNETOENCEPHALOGRAPHY (MEG)

While the BOLD response can tell researchers about the location of activity in
the brain, it is an indirect measure of the brain activity itself. This is because the
fMRI technique makes the assumption that blood flow is related to neurons firing
in the brain. When neurons are active, they operate by sending signals to neigh-
boring neurons through action potentials. In this way, information can be sent
from one brain region to another. When action potentials are sent down a pathway
of neurons, they give off an electric current. This electric current can be measured
at the surface of the scalp using electroencephalography (EEG).

Because EEG is measuring electrical activity directly, it provides precise infor-
mation about exactly when a brain response occurs. This means that researchers
can use it to look at event-related potentials (ERPs). An ERP response can be
measured immediately after an event, such as a wrong note. For example, research
has shown that a wrong note will produce a larger electrical response than a cor-
rect note. This is true whether the note is wrong because it was the wrong pitch or
because it happened at the wrong time (e.g., wrong rhythm). This violation of
expectation response is shown even when the listener is not paying attention to the
music, which makes it possible to measure this response in listeners who are not
good at focusing their attention, such as babies or young children. Even newborns
show an ERP response to wrong notes in music. The timing of different ERPs can
also shed light on the neural processes involved in a complex ability. For example,
a wrong note may elicit an earlier response than a wrong chord, which suggests
that distinct underlying neural processes are involved in pitch and harmony per-
ception. EEG is much less expensive than fMRI, making it a somewhat more
accessible tool for music neuroscience. Because it has very good timing precision
and reflects when responses occur, it is ideal for studying musical rhythm. It is not
as well suited to detect where in the brain the electrical signal is coming from.

Neuron activity also generates a magnetic field. Consider a magnet: one side is
positive, and the other side is negative. Now imagine that you have a single pathway
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full of neurons. At any given time, the information being sent down the pathway is
being transmitted from one neuron to the next neuron. As a neuron passes a mes-
sage, it becomes the “negative” side of the magnet, and the neuron receiving the
message becomes the “positive” side of the magnet. In this way, the electrical activ-
ity is creating what is called a dipole (a component with a positive and a negative
pole separated by a given distance). These dipoles create a magnetic field, which
can be measured using magnetoencephalography (MEG). MEG uses sensitive
magnetometers surrounding the scalp to measure brain activity. Compared to EEG,
with MEG, it is somewhat easier to determine the source of the brain activity being
measured.

In music psychology, MEG has been used to investigate not only the timing
mechanisms involved in processing music but also the areas of the brain involved.
In such research, MEG has been used to determine where violation of expectation
responses occur in the brain. For example, while deviations to memorized lyrics
cause a larger response in the left hemisphere of the brain, deviations to expected
musical notes generate a larger response in the right hemisphere of the brain.
MEG studies have also shown that the power (amount of brain activity) of the
brain response can match the rhythmic pattern the listener is hearing. MEG pro-
vides more information about location of these brain signals than EEG, but it is
still less spatially precise than fMRI and more expensive than EEG.

CONCLUSION

Scientists are still just beginning to understand how the brain works, so much
is yet to be discovered about how the brain gives rise to musical experiences,
feelings, and responses. Research using the combination of different neurosci-
ence approaches described here has revealed a complex network of brain areas
involved in musical experience, from areas that respond to sound, to areas that
process fear and reward, to areas that govern people’s movements. Because music
is a complex and meaningful part of the human experience, it provides a good
model for studying more general questions about brain organization in other
domains of experience. Moreover, by understanding how music is processed in
the brains of typical healthy people, music can also be used to better understand
what goes wrong when people suffer from brain injuries or disorders. As research-
ers continue to employ a combination of the approaches discussed here, new neu-
roscience techniques will continue to develop and enrich the neuroscience of
music.
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18. Music and the Brain across the Life Span

Frini Karayanidis, Michelle Kelly, and Michael Nilsson

We used to believe that the human brain developed from infancy up until adult-
hood but then stopped changing. Although some of the brain’s capabilities can
decline in older age, we now know that the brain can continue to develop new
neural connections throughout our lives. There are countless older adults who
show that we are never too old to learn. For example, at ninety-one years, Colette
Bourlier was awarded a PhD from the University of Fanche-Compte, France, and
at ninety-nine years, Leo Plass graduated from Eastern Oregon University.

THE EVER-CHANGING BRAIN

How does the brain work to accomplish such impressive outcomes? Scientists
used to believe that the brain was like a computer that works in a step-by-step
way, collecting input from our senses (e.g., sight, hearing), interpreting this input,
and generating an appropriate response. For example, the brain might use the
visual input from seeing a wallet on the ground to generate a set of thoughts and
responses, such as picking it up and looking for its owner. However, new tech-
niques of studying the brain have cast doubts on this stage model of the brain. We
now know that the brain works in more complicated ways, with many brain
regions working simultaneously and cooperatively through distributed neural net-
works that develop and are continuously refined with each new experience in our
lives.

Modern brain imaging techniques, such as functional magnetic resonance
imaging (fFMRI) and electroencephalography (EEG), are used to identify the areas
of the brain that are activated when we complete a task and the moment-by-
moment changes in this activity (down to the order of milliseconds (one thou-
sandth of a second)). With the help of these methods, researchers have identified a
number of distributed neural networks and characterized how their synchronized
activity helps us make sense of information coming into our brain through differ-
ent senses. For example, when playing the violin in an orchestra, we use our sense
of vision (primary visual cortex) to read the music and follow the conductor; we
process auditory (primary auditory cortex) information coming from our own
playing and from other members in the orchestra; we process haptic (primary
somatosensory cortex) information arising from our own hands; and we issue
motor commands (motor cortex) to position our fingers correctly and play the
right notes. To make music, we need to put together these multiple sources of
information and rely on prior learning (for example, how notes on the page corre-
spond to keys on the piano and the sound they produce) to translate this informa-
tion into our own actions. This prior learning shapes our brain over time and
reshapes it with further experience, a process referred to as neuroplasticity.

This new realization of the brain as a dynamic organ that changes structure and
function throughout our life span has led to an explosion of research seeking to
understand how complex activities, such as mastering a musical instrument, are
enabled by the brain’s architecture, its structural and functional organization. In
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turn, we are beginning to understand how musical expertise brings about immedi-
ate as well as long-lasting benefits to the brain. Both active (e.g., playing an instru-
ment, singing, or musical improvisation) and receptive (e.g., music listening)
music-based interventions strengthen neural connectivity and induce changes in
the brain’s gray and white matter in different brain regions. These changes pro-
vide benefits that extend into other areas of learning and in social interactions. For
example, children involved in musical learning often perform better at core sub-
jects at school (especially mathematics) and show better self-control and emotion
regulation than other children their age. Musical expertise can also produce long-
lasting neuroprotection; that is, music can protect the brain against the wear and
tear of aging and delay the onset of dementia.

HOW DOES THE BRAIN PROCESS AND PRODUCE MUSIC?

Anyone who has learned to read music and play a musical instrument will tell
you that it is very demanding. To read music from a score, one must rapidly read
complex visual symbols (musical notes) and translate them into a specific set of
motor responses, depending on the specific type of musical instrument. For
instance, the same symbol on a staff may be translated into pressing one or more
keys on a keyboard, maneuvering fingers across strings on the violin, or coordi-
nating breath and finger positions on a flute. Although we continuously complete
this process of translating visual input to motor action (feedforward processing
from sensory to motor), we also use the higher-order cognitive centers of our brain
to control the quality of playing and the tone of the music through a system of
feedback loops (see Figure 18.1). For example, we monitor the sound we are pro-
ducing, identify and correct our errors, retrieve from memory or read ahead the

Motor cortex: playing music,
dancing or tapping to music, and
even listening passively

Music affects both sides of the
brain, which are connected by
the corpus collosum Sensory cortex: any tactile

feedback, for example while

playing music or dancing

Pre-frontal cortex:
thinking about what
will happen next, and
when expectations are

violated or satisfied Visual cortex: reading

music, or during visual
imagery

Auditory cortex: First
stage of processing music

Cerebellum: playing music, tapping,
The hippocampus: and emotional responses to music
memory for music The amygdala: strong
emotional reactions
Figure 18.1 Music Processing Is Distributed Throughout Many Brain Areas That Are

Organized into Networks.
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upcoming notes, respond to visual cues by the conductor, and adapt our timing
based on the notes played by other musicians.

These complex processes are enabled by brain networks that connect different
areas of the brain with each other. For example, anterior (frontal) brain areas are
connected to posterior (e.g., parietal, temporal) brain areas, motor areas of the
brain, and subcortical areas (deeper brain regions). These brain networks, and the
cognitive functions that they support, develop from infancy through childhood
and adolescence, reach full maturity in young adulthood, and progressively dete-
riorate in old age. Although the development of these brain networks is to some
degree genetically programmed, the precise pattern and level of maturation of
different networks varies between people, depending on their experiences. That
is, every opportunity that we have to experience new learning in everyday life
(e.g., playing in a band, visiting new countries) influences how brain regions
develop and are connected to one another.

MUSIC CHANGES THE BRAIN

Any new learning experience, such as learning a musical instrument, can change
brain structure (e.g., the thickness of the gray matter of specific brain structures
and the white matter fibers that connect them) and brain function through pro-
cesses we refer to as neuroplasticity. In fact, much of the evidence for neuroplasti-
city across the life span has come from research examining the effects of music
learning on the brain’s structure and function. Many scientists now believe that
long-term training in music results in core differences in brain architecture,
depending on the type of instrument, the age of onset of musical training, and the
level of practice across the life span. Moreover, older musicians tend to show better
cognitive aging than nonmusicians, suggesting that these changes in brain struc-
ture and function protect the brain against wear and tear. However, much of this
evidence is correlational because musicians and nonmusicians often differ from
each other in other ways. For example, people with extensive music training tend to
come from families with higher income, have more education, and perform better
at school than people without music training. Nonetheless, as we know that short-
term musical training can change the brain’s architecture, it is reasonable to assume
that long-term intensive training in music is at least partially responsible for the
aging-related neuroprotection differences between musicians and nonmusicians.

Even short periods of practicing a musical instrument produce structural
changes in specific sensory and motor regions of the brain. For example, the size
of areas in the motor cortex that map to individual fingers increases in both brain
hemispheres when learning the piano but only in the hemisphere opposite to the
hand used to manipulate strings when learning the violin. Although we still do not
know exactly how long the effects of short periods of musical training last, we do
know that professional musicians have more gray matter volume in sensory and
motor areas that are relevant to playing their specific instrument.

More importantly, compared to nonmusicians, professional musicians have
greater cortical volume in areas of the brain that are involved in higher-order
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cognitive functions, including the premotor cortex and the cerebellum (areas
involved in planning, preparing, executing, and controlling sequential finger
movements), the superior parietal brain (areas that support the integration of infor-
mation coming from different senses and that guide sequences of movements
through their connections with the premotor cortex), and the inferior temporal and
ventral prefrontal cortices (areas that translate continuous visual input into motor
actions, such as reading into speech). These structural effects are more pro-
nounced in professional than in amateur musicians, suggesting that they are modi-
fied by the amount of practice.

Musical practice changes not only the structure of cortical areas but also the
strength of the white matter pathways that connect them. The microstructural
organization of the brain’s white matter (the connections between brain areas) dif-
fers between musicians and nonmusicians, and these connections become stron-
ger with more hours of practice in skilled musicians. Differences in the strength of
white matter tracts have been shown in the corpus callosum (a thick set of fibers
that connects and transfers information between hemispheres), the corticospinal
tract (a pathway that transforms motor commands to physical action), and long
fiber tracts that transfer information from sensory to association areas (feedfor-
ward pathways) and back again (feedback pathways).

These changes in brain structure are accompanied by changes in the way that
musicians’ brains process information. Musicians’ brains are more sensitive to
musical sounds, especially sounds that are produced by their class of instrument.
That is, pianists’ brains show a greater neural response to piano music than to
string music, whereas violinists’ brains respond more to string than piano music.
In fact, even the brains of nonmusicians show some changes in how they process
music after only minimal training.

In one study, a group of nonmusicians was trained to play simple piano melo-
dies, and a second control group listened to recordings of these training sessions
and identified errors. After training, the groups were tested on their ability to iden-
tify errors in pitch and timing in a series of sounds. The group that practiced the
piano identified more errors and had stronger brain responses than the control group
that just listened to the training sessions. In another study, nonmusicians were
trained to play a familiar simple melody and then their brain responses were
recorded while they listened to this same trained melody, or to a different one. The
motor networks of the brain showed greater activity when listening to the trained
melody as compared to the untrained melody. So, listening to a trained melody acti-
vated not only brain areas associated with auditory perception but also the motor
networks that had been trained to form these new sound-action associations.

In fact, when highly skilled musicians visualize a well-practiced musical piece
(that is, listen to it in their head and try to visualize themselves playing it), fMRI
scans show that their brains activate the same visual, auditory, and motor plan-
ning areas that are activated when they actually perform that piece. These find-
ings show that the brain networks that help us to play a musical instrument are
also activated when we are merely listening to that music or even when we are just
imagining it.
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EARLY MUSIC MAKING MAY ENRICH BRAIN
DEVELOPMENT, COGNITIVE PROCESSES,
AND SOCIAL SKILLS

It is hardly surprising that music training can change the function and sensitiv-
ity of visual, auditory, and motor areas that are directly involved in music. What is
surprising and exciting, however, is that musical training may also improve brain
functions that are not directly involved in playing or listening to music. General
cognitive skills, such as thinking, reading, math, and attention, all seem to improve
in children who take music lessons. Some studies show that early musical training
improves early reading skills in prekindergarten children. In addition, children
who take music or drama lessons have more developed understanding of emo-
tional prosody, the tone of voice that expresses the emotional content of the speech,
and this advantage extends into adulthood. These findings are extremely promis-
ing, but we need to be cautious. It is not clear whether these benefits are directly
related to the musical training or to the fact that these children are engaged in
organized learning activities that are personally and socially rewarding. More
work is needed to differentiate between the benefits of music learning and the
broader benefits derived from engaging in motivating experiences.

MUSIC MAY PROTECT THE AGING BRAIN

Given that music training is associated with better thinking abilities in chil-
dren and produces changes in the structure and function of the adult brain, it
stands to reason that music may protect the brain in older age. As our body ages,
so does our brain, resulting in less efficient sight, hearing, memory, and problem-
solving. Age-related hearing decline is especially important. Many older people
find it difficult to understand speech, especially in noisy environments, and this
often leads to avoidance of social gatherings and, eventually, social isolation. In
fact, hearing loss in midlife is the strongest single predictor of dementia in old
age, so maintaining healthy auditory processing into old age may help to delay the
onset of dementia.

Lifetime musical instrument playing can protect parts of the brain that are
responsible for processing auditory information from the effects of aging. For
instance, whereas language skills usually decline with increasing age, older musi-
cians can process speech as quickly as younger listeners. In fact, sustained musi-
cal training has been shown to protect the structure and function of frontal brain
areas that are involved in problem-solving, planning, and flexible thinking, and to
facilitate new neuroplasticity in old age.

CONCLUSION

The human brain changes and develops throughout the life span as we become
exposed to complex experiences, such as playing a musical instrument. Music
learning produces changes in the structure and function of brain areas that are
specific to the type of musical training a musician has experienced. It is possible
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that musical training benefits the brain not only while you are actually practicing
or playing music but also when you are passively listening to music or just imagin-
ing it. Musicians’ brains are more sensitive to musical sounds. Scientific evidence
suggests that musical training can also improve general functions, such as com-
plex thought processes, attention, and short-term memory. These benefits have
been shown to occur in childhood, young adults, and old age. However, the exist-
ing evidence mainly comes from comparing musicians and nonmusicians (who as
a group differ from each other in many ways) or from the results of short-term
music training programs. To establish that musical training produces long-term
beneficial effects in brain development, aging, and recovery from trauma, we need
to run systematic longitudinal studies that measure differences in brain and cog-
nition between musicians and nonmusicians over long periods of time. Finally, as
the brain remains “plastic,” or changeable, throughout life, taking up an instru-
ment in older adulthood may be an effective, enjoyable, and nonmedicalized way
to protect the aging brain or even reverse early age-related damage.
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19. Tone Deafness

Barbara Tillmann and Anne Caclin

Do you know someone who cannot sing in tune, who cannot detect wrong notes
when someone else sings or plays music, or who has difficulties recognizing a
familiar tune without lyrics? This person may be subjected to a phenomenon
called tone deafness, a deficit in music perception (resulting from impaired pro-
cessing of pitch, rhythm, etc.) and production (e.g., singing). It is thus distinct
from the more frequent phenomenon of “bad singing,” where only production is
affected but not perception. An alternative terminology refers to this phenomenon
as amusia. This labeling indicates that there is a problem with “music” in a way
similar to the terminology of aphasia or apraxia (indicating a deficit with lan-
guage or movement, respectively).

Being tone-deaf, or amusic, can be caused by lesions in the brain following a
stroke or brain injury; this is then referred to as acquired amusia, meaning that
the person did not have difficulties in music processing before the accident that
damaged the brain. It can also be a secondary deficit in other pathologies, such as
in patients with aphasia. Studying acquired amusia can inform us about involved
brain regions, potential associations between deficits, and potential dissociations.
Double dissociations are particularly interesting. For example, one patient shows a
deficit in music processing but intact language processing, while another patient
shows the reverse pattern, that is, a deficit in language processing but intact music
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processing. This can also be observed for the processing of specific musical fea-
tures, such as rhythm, meter, pitch, timbre, and the like. However, cases of pure
double dissociation are rather rare, and patients most often show combined
deficits.

In contrast to acquired amusia, tone deafness can also exist since birth, and this
is referred to as congenital amusia, with congenital referring to the hypothesis of
potential genetic origins. In the following, we will discuss this type of tone deaf-
ness in more detail. It has been known about for a long time (in 1878, a report
described a man who showed these music processing deficits), but it has attracted
systematic research only over the last decade.

The research domain investigating music processing and particularly its defi-
cits has been growing recently, in part because of the development of a testing
battery (the Montreal Battery of Evaluation of Amusia). Testing a large group of
people (i.e., a population) with this battery has led to normative scores or norms
(that is, scores that a “normal,” nonamusic individual should obtain) and thus a
calculation for cutoff scores. When someone performs worse than these cutoff
scores, the individual can be diagnosed as amusic. Having this testing tool for a
research community allows for a homogenous definition and is useful for working
together on the understanding of this phenomenon.

CONGENITAL AMUSIA

In contrast to cases of acquired amusia, congenital amusia cannot be explained
by cerebral lesions; the brain seems to be rather intact. Research investigating this
phenomenon has also controlled for other obvious reasons; for example, congeni-
tal amusia cannot be explained by hearing impairment, by missing exposure to
music in childhood, or by cognitive, attentional, or social deficits. Indeed, con-
genital amusia can occur in individuals with high intellectual capacities and young
people with intact hearing who have followed, or tried to follow, music classes in
childhood. The prevalence of congenital amusia has been estimated at 2—4 percent
of the population.

The term congenital indicates a link to the hypothesis that this deficit is present
from birth and may have a genetic origin. Recently, case studies with children
have been reported. To investigate the potential genetic causes, research has stud-
ied either twins or entire families, allowing for the calculation of a risk factor to be
amusic (or not). For example, in the families of an amusic individual, 39 percent of
the first-degree relatives may also show amusia, but this is the case for only 3 per-
cent of the first-degree relatives in families of the control participants (nonmusi-
cians without amusia). Interestingly, this frequency of occurrence is comparable
to the frequency of occurrence of other cognitive dysfunctions, such as specific
language impairment, which is contributing to categorize congenital amusia as a
neurodevelopmental disorder. Note that while some findings provide evidence for
a potential genetic origin, for now, no potentially involved gene or gene combina-
tions are known for being responsible for this disorder. Nevertheless, studying this
phenomenon provides a unique opportunity to investigate the potential interaction
between genetics, environment, and behavior.
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A MUSICAL HANDICAP

Amusics’ difficulties in music perception and performance (including singing)
stand in strong contrast to the musical competences of young infants and of non-
musicians. Indeed, various research has shown that nonmusician individuals have
acquired knowledge about the musical structure of their culture just by mere
exposure to music in everyday life, and they can process sophisticated tonal struc-
tures and functions, even though they may not be able to explicitly label or verbal-
ize them. Music is ubiquitous in our lives, and having a deficit in processing music
can create social difficulties for the affected individuals. Note that in contrast to
the pleasure evoked by music for most of the population, some amusics indicate
that music sounds like a foreign language or does not make any sense to them, and
they rather prefer avoiding exposure to music. Isabelle Peretz, a main researcher
in this domain, has thus referred to this condition as a “musical handicap.” For
example, amusic individuals may not understand some social situations, such as
sharing emotional pleasure evoked by music or laughter raised by a mistake in a
pupil’s concert, or they may even encounter difficulties in their work environment.
For example, when internal and external telephone calls are indicated by two dif-
ferent melodies, amusic individuals will have trouble recognizing the tones and
thus have difficulty in knowing how to answer the phone (that is, with a simple
“yes” for internal calls or the full name of the firm and a “Good morning, how can
I help you?” for external calls).

DEFICITS IN DISTINGUISHING AND MEMORIZING TONES

Research has shown that the main impairment lies in the processing of the pitch
dimension (pitch height distinguishes tones that sound high versus low). The first
data have shown that amusic individuals have difficulties in discriminating
whether two tones are the same or different. They need bigger differences between
the tones to actually distinguish them. Indeed, while it is relatively easy for non-
musician (nonamusic) individuals to distinguish two notes that are one semitone a
part (that is, two adjacent keys on the piano keyboard), some amusics need two or
even three semitone differences. As the semitone is a frequent distance between
tones in tonal music and has even structural functions, one can make the hypoth-
esis that this pitch discrimination deficit can lead to impaired music processing
and impaired tonal knowledge acquisition.

However, as some amusic individuals also show normal pitch discrimination
capacities, more recent research has shown that congenital amusia may mainly be
linked to impaired memory for tones. For example, amusic individuals may be
able to compare two tones when these are separated by a short silence (e.g., less
than one second), but they are impaired to do so when the silence is increased to
three or five seconds. Note that this delayed comparison remains easy for nona-
music individuals.

The weakness of amusics’ short-term memory can also be seen with their stron-
ger sensitivity to interference: When they have to memorize a couple of tones and
other tones are presented during the delay (instead of a silence), they fail more

Thompson_The Science and Psychology of Music.indb 107 @ 20/06/20 10:45 AM



®

108 The Science and Psychology of Music

easily in the task than do control participants who are not amusic. These various
findings suggest that the memory traces of the tones are impaired or at least less
stable than in normal nonamusic individuals. This also fits with some of amusics’
subjective reports: amusics indicate that they “try to hold on the melody, but it just
vanishes and disappears.” The deficit can affect the three main phases of memory—
encoding, storing, and recall—and research suggests that it is present starting
with the encoding, that is, with the creation of the memory trace.

CAN THE IMPAIRMENT BE SEEN IN THE BRAIN?

Even though amusic individuals do not have any lesions in the brain, neuroim-
aging methods have allowed revealing very fine differences in the amusic brain in
comparison to control brains. These subtle differences can be observed both for
anatomical correlates as well as for functional correlates (that is, measuring the
brain activity when participants have to do a given task, such as comparing melo-
dies presented in pairs). These brain differences cannot be observed when only a
single brain is analyzed. They can only be observed when groups of amusic indi-
viduals are compared to groups of nonamusic individuals who are matched in
terms of age, sex, educational level, and musical training.

The findings have revealed anomalies in a cerebral network comprising areas
in the frontal cortex and the temporal cortex as well as the connections between
these structures. The impaired frontotemporal network is mainly observed in the
right hemisphere. This hemispheric asymmetry is in agreement with neuroimag-
ing data reported for music processing in the brain of nonamusic individuals. Dif-
ferent brain imaging techniques have provided converging evidence for anatomical
abnormalities in congenital amusia for the inferior frontal gyrus (a gyrus in the
frontal cortex that has been observed to be involved in tasks requiring short-term
memory and structure processing, in particular for pitch) and regions in the tem-
poral cortex that are dedicated to auditory processing. In these areas (and their
connectivity), functional abnormalities have also been observed, that is, when
participants are listening to and memorizing short melodies: amusic individuals
show weaker activation in frontal areas than control participants, and the responses
in the temporal auditory areas during the encoding of tones in short-term memory
are delayed in comparison to the controls. Investigating the amusic brain thus pro-
vides insight into the potential reasons of their musical disorder and also informs
us about the cerebral networks underlying music processing.

IS THE DEFICIT SPECIFIC TO MUSIC OR CAN IT ALSO
CREATE DIFFICULTIES IN LANGUAGE PROCESSING?

In light of amusics’ deficit in musical short-term memory, it is important to
verify that these individuals do not have a general cognitive deficit that affects
their memory performance. First reports on amusia have run extensive neuropsy-
chological testing batteries to show that these individuals were not cognitively
impaired. In addition, short-term memory for words was tested with the same

Thompson_The Science and Psychology of Music.indb 108 @ 20/06/20 10:45 AM



®

Music and the Brain 109

experiment as for the tones: amusics first listen to a sequence of words (instead of
tones), followed by a silence of three seconds, and then a second sequence of
words, and they indicate whether the two sequences were the same or different.
Results confirmed that the amusic individuals do not show any deficit for this task
with verbal material.

Pitch-related information is not only relevant for music but also for speech pro-
cessing. Speech is modulated in pitch to communicate the speakers’ intention or
emotion, which is referred to as infentional or emotional prosody. Changes in
pitch indicate whether a sentence is a question (i.e., pitch goes up at the end of the
phrase) or a statement (i.e., pitch goes down at the end of the phrase), and they also
contribute to expressing the speaker’s emotional state (e.g., there are bigger pitch
variations in a sentence pronounced by a happy person than a sad person). In tonal
languages, such as Mandarin or Thai, pitch information can also modulate the
semantic meaning of a word (e.g., ba with a falling pitch means “father,” but with
a rising pitch, it means “to pull”).

Despite their difficulty in pitch processing, amusics do not complain about
speech perception difficulties in everyday life. This may be partly due to the use
of other acoustic cues, such as intensity or duration changes as well as the seman-
tic information of the context or information related to the situation. However,
within a controlled experimental setting, some research has shown that amusics
are also impaired in processing pitch-related information in the speech signal.
These findings together with data about the involved neural correlates contribute
to our understanding about how the brain processes musical and verbal informa-
tion. They suggest that some of the neural networks are shared for their
processing.

IMPAIRED ACCESS TO CONSCIOUSNESS

For various populations, and in particular for patients, previous research has
shown that the brain is able to process some information on an implicit, uncon-
scious level, even though deficits are observed in tasks that require explicit and
conscious judgments. One well-known example is that patients with brain lesions
who report perceiving (consciously) only in one part of their visual field, but nev-
ertheless implicitly (unconsciously), can locate a visual object and grasp it appro-
priately by estimating its size.

For tone deafness, the pitch processing deficits were mostly observed with
explicit investigation methods that required direct judgments on the tones. Some
recent data show that the amusic brain can process some pitch information at an
implicit level (without consciousness). For example, while amusics fail to detect
mistuned tones in melodies, their brains show evoked-related potentials reacting
to the mistuned tones, as revealed by EEG measurements. Perhaps related to these
observed spared implicit processing capacities, amusics are able to provide some
preserved judgments about musical emotions and report a feeling of familiarity
evoked by music, suggesting that famous musical pieces are even stored in the
long-term memory of the amusic brain.
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CONCLUSION

In investigation of impaired music processing, whether acquired or congenital
helps to understand not only the deficits and the reason for the deficits, but it also
provides further information about normal brain functioning as well as links
between music and language processing (for example, is a given deficit specific to
music or does it also affect language processing? Are the involved neural corre-
lates specific or shared?).

Research investigating the phenomenon of tone deafness and its related disor-
ders is still a developing area with numerous open questions. Some findings sug-
gest that there is not one type of tone deafness but different types. Some amusic
individuals are impaired in the processing of pitch but not rhythm, others experi-
ence the reverse (arrhythmia or beat deafness), and some are impaired in both.
Some still like music, but others only tolerate, avoid, or even hate music. Very
recently, the phenomenon of musical anhedonia was described, where music per-
ception is intact (as opposed to in amusia) but there is a complete loss of music
enjoyment. Current research continues investigating amusia, which also allows
for studying genetic bases related to music processing.

Understanding the deficits in tone deafness as well as revealing potential
implicit capacities will also allow for the development of potential training or
rehabilitation programs that aim to decrease the deficit, ideally in childhood. In
the meanwhile, studying this phenomenon and communicating about it to the gen-
eral public will also diminish stigmatizing or excluding tone-deaf individuals.
Some personal reports of amusics reflect that their condition of tone deafness can
actually lead to unpleasant situations. For example, a child who fails in a music
class may be punished by the music teacher, ignoring the condition of congenital
amusia, even though the child puts forth his or her best efforts to respond to the
expectations of the teacher.
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20. Music and Language

Meagan Curtis

Music and language are similar in many ways. They can both be produced by the
human voice and are built from the same basic properties of sound. They also both
unfold over time, and the groups of individual sounds (tones, words) combine to
form larger units of meaning (melodies, sentences). They are both viewed as social
signals, communicating information and evoking responses in those who hear
them. They are used universally, although their evolutionary history is not easy to
untangle.

Scientists have been grappling with the classic chicken-and-egg question for
quite some time: Which came first in human evolution? Did music and language
evolve at the same time? Did both systems have an important biological function
for our evolutionary ancestors? Language may have been crucial for communicat-
ing information about predators or food sources, but what was the function of
music?

Most scientists agree that humans are unique in the animal kingdom in pos-
sessing highly complex systems of language and music. Of course, many non-
human species also produce sounds that have some of the properties of music
and speech. Whales and song birds, for instance, produce vocalizations that
exhibit some, but not all, of the characteristics of music. And some species
seem to enjoy music—the internet abounds with videos of dancing cockatoos.
Rhesus macaques use different vocal sounds to communicate about the quality
of food, and vervet monkeys use different alarm calls to distinguish between
different types of predators. But none of these species are able to string a series
of words together in a rule-governed way, an essential feature of language that
allows us to represent the relationships between agents, actions, and objects.
Only humans have developed full-blown linguistic and musical systems, and
the human brain has evolved to support both systems, often using the same brain
areas.

Music and spoken language are characterized by rapidly changing patterns of
sound. In music, pitches are combined to form melodies, whereas in language,
phonemes—the smallest meaningful units of speech—are combined into words,
which are, in turn, combined to form sentences. The way these elements are com-
bined to form larger units of meaning is referred to as the grammar of music and
language.

Although sentences are very different from melodies, the brain seems to pro-
cess music and spoken language in similar ways. This similarity is perhaps not
surprising. After all, for both music and language, the brain must analyze a con-
tinuous stream of incoming sound, recognize individual elements (such as words
or notes), and represent the relationships between those elements for meaning to
emerge.
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SHARED ELEMENTS

Music and spoken language are built from the same basic elements of sound:
pitch, timing, and timbre. We will consider each aspect of sound in turn.

Pitch is generally conceptualized according to height. Although most musical
systems use discrete pitches, most spoken languages tend to use pitch on a con-
tinuum. When someone speaks, the pitch of his or her voice rises and falls rapidly
while producing the sounds of his or her language. The following exercise illus-
trates this difference. Sing the word “oh” for one second. You probably noticed
that you used only one pitch and held that pitch steady until you were done sing-
ing. Now try speaking the word “oh” as if someone just pleasantly surprised you
with an adorable puppy. What did you notice about the pitch of your voice as you
spoke this word? You probably noticed that it changed rapidly. These rapid pitch
changes are typical of speech, whereas sustained pitches are more commonly used
in music. It can be argued that precise pitch perception is more important for pro-
cessing music than language because of the use of precise tuning systems in music
and the lack of such systems in language.

Both music and language involve patterns of pitch that unfold over time. In
music, we refer to these patterns as melodies. In language, we refer to them as
prosody. People generally do not attend closely to the prosody of speech because
words often dominate our experiences of speech. (An example of prosody with-
out words can be found in Peanuts cartoons, in which all adults “speak” in
indecipherable words, making prosody the most prominent feature of their
speech.) However, the brain processes prosody automatically and extracts infor-
mation that may not necessarily be communicated by the words being spoken.
For instance, the emotional state of the speaker is largely communicated by
prosody, as is sarcasm. Prosody also helps us differentiate between statements
and questions.

The same brain systems that enable us to perceive melodies are also thought to
be important for the perception of prosody. This is evident when we consider case
studies of individuals with pitch perception deficits. For instance, approximately
4 percent of the population has amusia, a condition that is more commonly referred
to as fone deafness. People with amusia do not process pitch in a typical way,
resulting in an impaired ability to recognize familiar melodies and a general lack
of enjoyment of music. People with amusia also exhibit impaired perception of
prosody, suggesting that pitch perception in language and music relies on some of
the same brain areas.

Timing plays important roles in language and music. Both forms of sound
unfold over time, so our ability to process each relies on having the ability to rep-
resent overall temporal properties, such as the speed of the music or speech, as
well as the timing of individual elements relative to other elements. In spoken
language, our ability to hear the difference between similar consonants, such as b
and p, is due to a small difference in timing. To hear these differences, humans
need to process timing differences on the order of milliseconds—that is, just a
few thousandths of a second. Timing also helps us process the properties of sen-
tences, drawing our attention to words that are emphasized through timing.
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Timbre is a perceptual characteristic of sound that is related to the distribution
of sound energy. It enables you to easily differentiate between the sounds of a
piano and guitar, between different speaking voices, and between countless other
types of sounds. In language, concentrations of sound energy enable listeners to
differentiate between vowel sounds.

LANGUAGE AND MUSIC IN THE BRAIN

The perception of pitch, timbre, and timing pose different processing chal-
lenges for the brain. Pitch and timbre are perceptual features that reflect the fre-
quency distributions of sound. Thus, the brain needs specialized systems for
representing frequency information and recognizing familiar patterns. On the
other hand, the brain also needs to represent timing on a millisecond scale. Brain
imaging data suggest that the auditory cortex in the right hemisphere is more spe-
cialized for processing pitch and timbre, and the auditory cortex of the left hemi-
sphere is more specialized for processing rapid temporal changes, though both
hemispheres are involved in processing language and music to some extent. It has
been proposed that these lateralization differences may stem from the importance
of rapid temporal processing in the perception of language and the need for fine-
grained pitch discriminations in the perception of music.

EXPECTATIONS IN MUSIC AND LANGUAGE

Musical systems generally have rules for organizing and combining units of
sound, just as languages have rules for combining words into phrases and sen-
tences. Lifelong exposure to music and language enables the brain to effortlessly
learn the rules for organizing elements of sound (such as pitches and words) into
longer phrases. Most people are able to recognize when a musician plays the
wrong pitch, just as most people are able to detect errors in grammar (for instance,
“My dogs likes cookies™). This demonstrates knowledge of the cultural rules for
constructing phrases. These rules vary according to the specific language or musi-
cal system, but the same brain areas are used to track the overall phrase structures
in language and music.

As the brain processes incoming sounds, it generates expectations for what
words or musical elements are likely to occur next. These expectations are gener-
ated from the brain’s automatic ability to apply the rules of the language or musical
system to incoming information. This also makes these brain areas good at detect-
ing rule violations. In fact, we generally only become aware of our expectations
when they have been violated—that is, when we hear something unexpected.

Broca’s area, a left hemisphere structure in the inferior frontal gyrus, is involved
in tracking incoming musical and linguistic information. This area of the brain is
thought to represent how the different elements of sound are related (i.e., who did
what to whom), generate expectations for what should come next, and detect rule
violations. Damage to Broca’s area often results in a condition called Broca’s
aphasia, which impairs one’s ability to produce words and to combine words
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together into grammatical sequences. Research has indicated that individuals with
Broca’s aphasia generally also have a difficult time processing the “grammar” of
music; they are unable to generate expectations about what musical elements
should come next and have an impaired ability to detect musical rule violations.
This suggests that the brain relies on the same set of neural areas to process rules
in language and music.

CAN MUSIC COMMUNICATE IDEAS?

Although the primary function of language is intuitively communication, the
primary function of music is much less clear. Language can designate ideas that
are incredibly specific, whereas music communicates ideas that are often less pre-
cise. On the other hand, music can convey some basic emotions, such as happi-
ness, sadness, and fear, with a high degree of agreement between listeners.
However, listeners may have a difficult time labeling musical emotions beyond
these basic categories, as music can convey and evoke feeling states for which we
have no words.

Beyond emotions, music does have some ability to communicate ideas, but it does
not seem to do so with the same level of recognition accuracy that language does.
Some of this communication occurs via acoustic similarity with sound-producing
objects. For instance, a high-pitched lilting melody played by a flute may remind a
listener of a bird because of its similarity to a bird call. Similarly, a high pitch that
is sustained or repeated over and over may evoke the concept of fear due to its acous-
tic similarity with the vocal alarm calls produced by many species, which tend to
have a high pitch. Threatening entities, on the other hand, may be communicated
through the use of instruments that produce low pitches (as in the movie Jaws, where
a low-pitched motif is used to represent the presence of the shark). Large animals
tend to produce low-pitched vocalizations due to their relatively large vocal cords,
and large animals tend to pose a threat to smaller animals.

The power of music to communicate specific concepts has been confirmed by
research demonstrating that music can evoke a neural response associated with
linguistic meaning. When the brain encounters words that are unpredicted by
their context, such as encountering the word “bear” after seeing the words “bed,”
“pillow,” and “blanket,” it evokes a specific electrical response a split second after
seeing the word. This electrical response is called the N400. There are many other
types of electrical responses that occur for other reasons. Interestingly, the N400
electrical response is not evoked by unexpected events in general (such as an
unexpected sound) but is specific to unexpected concepts. Scientists have now
established that this same electrical response can be evoked by music. These find-
ings suggest that music does evoke meaning in the brain.

BENEFITS OF SHARING BRAIN STRUCTURES

The partial neural overlap for the processing of language and music has some
interesting potential benefits. In particular, some researchers believe that skills
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gained in music can transfer to language abilities, and vice versa. Their argument
is that musical training should result in improved perception of pitch, timing, and
timbre, which should enhance the perception of these properties of language.
They also point to the fact that children who have musical training are less likely
to have reading impairments than those without musical training. This benefit is
thought to occur because musical training enhances the perception of timing,
which helps children distinguish between similar language sounds (such as d and
7). The ability to differentiate between similar sounds helps children learn to asso-
ciate these sounds with the correct letters as they are learning to read, which
reduces the overall incidence of reading impairments. Musical training also ben-
efits pitch perception, which may help individuals better recognize aspects of
speech that are carried by pitch, such as the emotional state of the speaker.

Musical training also seems to benefit the perception of speech in noisy envi-
ronments, such as a party or a noisy restaurant. It can be challenging for young
individuals to understand what someone is saying in a noisy environment, and
that challenge only increases as we age and our hearing declines. However, musi-
cal training helps preserve that ability. Older adults who have had musical training
earlier in life are better able to understand speech in noisy environments than
older adults who have not had any musical training. It is possible that musical
training helps one attend to the stream of sound and that it may also help with
auditory pattern recognition.

The neural overlap between music and language is also useful in therapeutic
contexts. One of the most compelling uses of these shared neural structures occurs
in Melodic Intonation Therapy (MIT), which is a therapy utilized to help stroke
patients recover their ability to speak. Damage to Broca’s area can result in Bro-
ca’s aphasia, an inability to speak. However, individuals with Broca’s aphasia are
generally still able to sing, as long as there is no damage to the right hemisphere of
the brain. The right hemisphere brain structures that enable one to sing can be
trained to support language, as these areas seem to be specialized for the types of
processing challenges that are common to music and language. MIT involves
teaching individuals with aphasia to sing the linguistic phrases that they wish to
speak. Over the course of months of intensive therapy sessions, individuals are
taught to speed up the singing, and at a certain point, the “singing” begins to
sound like speech. Brain scans of individuals who have completed MIT generally
show increased activity in the right hemisphere when the individuals are speak-
ing, suggesting that the right hemisphere structures that enable singing have
learned to support speech production.

CONCLUSION

The ways in which music and language overlap in the brain—as well as the
ways in which they do not—are still being explored. This research may hold the
key to developing a greater variety of therapeutic approaches to treating language
disorders with music—and perhaps vice versa. It may eventually help scientists
solve the mystery of the evolutionary history of these two uniquely human
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systems, potentially elucidating why these cognitive capacities are so complex
and important for the human species.
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21. Defining Ourselves through Music
Karen Burland Clark

Music inhabits a special place in our twenty-first-century world. It is difficult to
find spaces where there is no music. It is present in the background as we socialize
in public spaces, and you only have to look around at people traveling to school or
work to see that many of us opt to listen to music using personal devices. Indeed,
accessing all genres of music from around the world is easier than ever before.
Televised singing competitions such as The X Factor have become part of our
everyday conversations with others, and experiencing live music events is com-
monplace—whether we attend in person or watch online. What this demonstrates
is that music is part of our everyday lives, and it likely plays a role in how we
define ourselves and our relationships with others.

Think about when you meet someone for the first time. How do you describe
yourself and your likes and dislikes? You might tell the person that you work at a
university, play the clarinet and saxophone, enjoy running, and have two children.
This immediately reveals that work, music, exercise, and family are an important
part of how you perceive yourself and how you want to be perceived by others;
these are different identities that contribute to an overall sense of who you are—a
sense of self. Our sense of self consists of multiple identities, and these align with
the various roles we hold in society, for example, as a high school student, a son or
daughter, a musician, or an athlete.

We can also have a musical identity that relates to our activities as a performer,
composer, listener, or music fan. We understand what these roles mean for our
sense of self through our self-concept that helps us to understand who we are
through observing and evaluating our behaviors; by understanding the behaviors
associated with particular roles; by interpreting other people’s expectations,
responses, and behaviors toward us; and by considering whom we hope to be in the
future. There are three key ideas here. The first is that our identities are not fixed;
they change over time. The second is that our ideas about our future self help us to
evaluate who we are now and motivate behaviors that will help us to achieve our
goals. And the third idea is that our identities are socially determined.

Consider the last class test you took. How did you feel immediately after the
test was over? How did you feel once you received your grade? How did you feel
once you found out how your classmates had performed?

Comparing ourselves with others offers a way to evaluate our own perfor-
mance, and we use that information to develop an understanding of our “student”
identity—either that we exceeded our own (and perhaps others’) expectations or
that we still have some work to do. Achieving a disappointing grade can influence
our feelings of self-worth—our self-esteem. Our comparisons with similar others
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and their comments about our abilities or appearance, for example, have a signifi-
cant impact on our self-esteem and can affect our motivation to continue with
particular activities. One way to retain positive self-esteem is through our associa-
tion with groups of people who have a positive image; associating with the quali-
ties of an in-group, and rejecting those of an out-group, helps us to develop
favorable identities (this is known as social identity theory).

LISTENING AND CONNECTING WITH OTHERS
THROUGH MUSIC

Think about the music you most enjoy. How do you identify with the artist and
the musical style? How frequently, and when, do you listen to music? Do you dis-
cuss music with your friends or family? How can you tell what music your peers
like?

Music listening is a regular activity in our everyday lives and tends to accom-
pany other activities, such as tidying up, doing homework, or traveling, which
suggests that listening to music serves some useful functions—whether the func-
tion is to relieve boredom or tension or is a distraction from effortful tasks. Music
listening can also play an important role in identity formation, which typically
occurs during adolescence. Adolescents have been found to spend a lot of time
listening to music, preferring to listen to popular and dance music (rather than
classical or folk music) because it fulfills emotional needs, offers enjoyment, and
creates the right external impression: the choice to listen to pop or dance music
relates to the desire to be seen as fashionable or cool and therefore provides a way
to create a positive self-image that connects with an in-group—pleasing friends
and consequently reducing loneliness. Music becomes a “badge of identity” that
can influence elements of behavior, dress code, and friendship groups.

Experiencing live music as an audience member also offers opportunities for
connecting with others and can also help us to define ourselves. Think about the
last time you went to a live music event. What did you go to see? In what kind of
venue did the event take place? Who did you go with? What did you enjoy most
about the experience?

When people choose to go out to watch live music, they usually see a favorite
artist or band, hear a preferred style of music, or go because they like a particular
venue. They may also choose to attend because they know people who are going
or because they think it will be a good social occasion. Live music events are usu-
ally an opportunity to be surrounded by like-minded people and, like the friends
shown together in photo 21.1, can allow us to confirm aspects of our musical iden-
tity. For example, we might confirm our in-group identity by observing and inter-
acting with similar people (e.g., taking note of their dress or behavior), or we may
meet new people through the shared musical interest. Being in close proximity to
the performers and seeing the music being created in the moment may strengthen
personal identification with the music or the artist and may mean that we begin to
perceive ourselves as active participants in the event or the musical community,
particularly as we join in by singing, dancing, cheering, or clapping. Being part of
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Photo 21.1 Happy Friends Taking Selfie at Music Festival. (© Nd3000/Dreamstime.com)

a live music event is not necessarily defined by being physically present in the
venue during the performance; we can watch live performances online or follow
what is happening on fan websites where we can connect with other members of
the community—the in-group. And let us not forget that, after the performance,
we review the event online, share photographs, and publicly identify that “I was
there.”

Listening to music at home or at live events connects us with others and helps
us to feel part of a community; it also allows us to understand ourselves better and
to evaluate who we are and what is important to us by comparing ourselves with
other music listeners or fans and by reflecting on the importance and value of
music to us in our everyday lives.

MAKING MUSIC

Do you play an instrument or sing? Do you write your own music? Do you play
in a band or orchestra? Have you previously played but decided to give up? Think
about how you first became interested in music and what has motivated you to
develop your interest or to stop learning.

Starting to Learn: Music in School

The factors that influence our musical development have been widely researched
and include aspects of social influence, motivation, practice, and learning styles
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(which you can read about elsewhere in this book). In addition, our identities have
an important role to play in our musical learning. For example, studies have shown
that gender identity influences musical instrument choice, with girls tending to
select stereotypically feminine instruments (such as the flute, piano, and violin),
while boys are more attracted to stereotypically masculine instruments (such as
the guitar, drums, and trumpet). Once we have started learning, our beliefs about
the roots of our ability (our self-concept as a musician) play an important role in
determining our motivation and progress. If we have entity beliefs (the belief that
musical ability is fixed and that some people naturally have more ability than
others), we tend to prioritize and value outcomes such as grades or external recog-
nition. If we have incremental beliefs (believing that musical ability is malleable
and can improve with practice and effort), value is attributed to hard work, effort,
and the process of learning. This has important consequences for our resilience
when we are learning and can influence whether we persevere when we do not
perform as well as we would like.

The context of learning also has an important role to play. It has been argued
that if schools offer inclusive musical experiences and actively promote musical
participation, then children will more likely have positive musical identities. A
positive and inclusive musical context at school or home can foster incremental
beliefs that influence our musical identity; the vital ingredients for musical learn-
ing are therefore dependent on our beliefs that musical activity is worthwhile and
offers personal satisfaction, that it is supported and shared by significant others
(such as teachers, parents, peers), and that our personal skills and resources will
enable us to progress and succeed.

Making Music as Adults

Self and identity play an important role in the decision (or not) to pursue a
career and to do so successfully. For aspiring professional musicians, music
becomes a vehicle for self-expression, providing an emotional outlet not often
offered by other activities. It is also central to self-concept, as it helps musicians to
understand and evaluate themselves—whether that is positively or negatively. For
example, in one of my studies, an aspiring professional musician said, “Because
it’s such a big part of me, I kind of see myself through the music. So if I'm doing
well, then that’s good, and when I’'m not doing well, then that’s terrible.” Finding
new hobbies provides a break from music once it becomes the focus of working
life, and this protects the self (our self-esteem) against the potentially negative
psychological impact of the tumultuous transition into the music profession.

The perceived fit between a particular career (a possible future self) and our
awareness of ourselves and our values is also important. Some musicians decide
that they do not want to become professional musicians because their image of the
profession does not match their self-concept. For example, one of the participants
in my research said, “There’s just no certainties at all, and the rejection is just so
hard, you know, if it is your life. That for me would be impossible, you know; I
have to have stability.” The interaction between our different identities and our
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overall sense of self is a complex one: our musical identity serves as a mode of
self-expression, as a means to evaluate and define the self, and ultimately as a
motivator for (or against) behavior.

Most people do not seek a professional performance career, but music is still an
important part of whom we perceive ourselves to be. Making music with other
people connects us to a community of like-minded people who are interested in
developing musical skill while also having fun. The regular rehearsals provide a
means of escape from the pressure of work, a way to express emotion, and some-
times an opportunity to feel motivated and enthusiastic about a different challenge
that helps us to learn something new about ourselves. One of my research partici-
pants described his musical activities as being “at my core . . . I feel very much a
three-part person split between . . . education, music, and the family. I really feel
that, and that’s sort of driving me throughout the three of them probably.” Musical
participation can provide a way to evaluate and moderate our different identities;
with society’s recent focus on how we can support and promote psychological
well-being, greater understanding of musical identities may help to explain music’s
potential value and importance in this arena.

CONCLUSION

Music provides numerous ways for us to define ourselves—whether we are a
performer, a composer, an avid fan, or a listener or a professional or an amateur.
Our musical identity is just one of many identities that combine to create who we
are—our self. Creating and listening both provide opportunities for us to express
ourselves, to explore our emotions, and to feel a sense of belonging within a com-
munity. Our musical identity interacts with our other identities. For example,
when we have negative experiences at school or work, our musical identity pro-
vides a reminder that we have other skills; it offers a way for us to express our
emotions, to take comfort in another aspect of our lives, and to escape from those
difficulties, even if for a short while. Our musical identities provide a way for us to
connect with others, to join communities of people with similar interests, and, in
so doing, to confirm our identities or to develop them further. There is a danger in
assuming that the prevalence of music in everyday life means that it is, by default,
something special and unique; it is music’s capacity to allow us to express our-
selves, to release and regulate emotion, to connect us to others and provide a sense
of belonging, to help us represent ourselves externally to others, and to understand
ourselves internally that ultimately means that music is a vehicle through which
we define ourselves and our identities.
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22. Music and Cultural Identity
Alex Chilvers

Music is inseparable from any definition of culture. Throughout history, music
has been influenced and shaped by geographical location, traditional behaviors
and practices, and political events. Over time, however, we have come to under-
stand that the relationship between music and culture goes both ways. Culture
shapes music, but music also shapes culture. As the world evolves and we become
more interconnected than ever before, we have greater opportunities to influence
our own cultural identity through the musical choices we make and the communi-
ties we engage with.

MUSIC FROM THE PEOPLE: FOLKLORE STUDIES AND
ETHNOMUSICOLOGY

Western thinkers in the late eighteenth century, led by the philosopher Johann
Gottfried Herder, believed that musical practices provided a window into the cul-
tural identity of a community. In other words: a community formed in a specific
geographical location, and unique musical traditions and styles emerged from that
community. Music was specific to a community’s needs: it enhanced their unique
rituals and even accompanied them while they worked. Musical styles were shaped
by the physical materials that were available for the construction of instruments.
Passed down from one generation to the next, each community’s music was as
unique as the daily lives of the people who had created it. It was also deeply
embedded in their lives.

Folklore is a term that refers to the music, art, and various other belief systems
that evolve within a community across multiple generations. By Herder’s defini-
tion, it is the fundamental essence of a community. In the nineteenth century,
folklore became a defining feature of a nation. In the eyes of many, this cultural
definition of a nation was more meaningful than political or geographical defini-
tions, as borders were constantly being redrawn. Furthermore, it allowed for the
romantic notion that a community’s unique spirit would survive as long as care
was taken to study and document its folklore. As Europe rapidly industrialized in
the nineteenth century, and boundaries between different cultural groups were
increasingly blurred, folklorists from the cities went rural and commenced the
task of cultural preservation.

Ethnomusicology is the study of music in its cultural contexts and can be con-
sidered a descendent of folklore studies. Herder was a German philosopher with
Eurocentric ideas, and nineteenth-century folklorists were primarily concerned
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with preserving European cultures. Yet, music is recognized as a human univer-
sal. A human universal is a feature that has been common to every single human
society throughout history (other noted universals include emotions, the use of
tools, the existence of families, and, oddly enough, a wariness of snakes). With so
much world music to study, folklorists with an adventurous streak began studying
the musical traditions of non-Western communities. They did so by physically
traveling to these communities and transcribing performances of their music
(while always keeping a safe distance from snakes). Referred to today as ethnomu-
sicologists, such people continue to study and document music in its many diverse
cultural contexts.

Importantly, the music preserved by folklorists in nineteenth-century Europe
did not merely end up gathering dust on library shelves. Folk music soon began to
infiltrate the concert hall. A significant number of composers, working indepen-
dently in different parts of the world, took inspiration from the musical traditions
of their native lands. While some were certainly motivated by the desire to pre-
serve cultural traditions, many were responding to a separate crisis that had
spread throughout late nineteenth-century musical circles. It was thought by
many that all art music was basically starting to sound the same. Composers were
bound to a system of structural rules that, having originated in Viennese classi-
cism, was now considered the universal musical language. Many felt trapped by
these rules, and the diversity found in folk music presented a possible means of
escape.

MUSICAL NATIONALISM

Composers across Europe (particularly outside the Western centers of Ger-
many, France, and Italy) increasingly took advantage of the growing popular inter-
est in folklore. For example, the Czech composer Bedfich Smetana (1824—1884),
Russia’s Mily Balakirev (1837-1910), and the Norwegian Edvard Grieg (1843—
1907) all became pioneers of respective national musical styles that relied heavily
on native folk melodies and thus celebrated specific cultural identities. The emer-
gence of this trend among nineteenth-century Polish composers is particularly
fascinating. To begin, Poland disappeared entirely from the map in 1795 and did
not return until after World War 1. Having held its place in Central Europe for
approximately eight centuries, its territory was divided up by three surrounding
empires—Russia, Austria, and Prussia (Germany)—and Poland ceased to exist
for well over a century.

Despite this crisis of cultural identity—or perhaps because of it—efforts to
document Polish musical traditions were particularly comprehensive during this
time. Oskar Kolberg (1814—1890) was solely responsible for publishing twelve
thousand songs collected from all around the former territories of Poland. There-
after, composers of Polish ethnicity were equipped with the distinctive material
that would allow them to pay creative homage to their cultural heritage. In pio-
neering a national style reliant on Polish folklore, composers sought to not only
break free from the norms of classical style but also to demonstrate their support
for a reunified Polish state. Furthermore, they saw themselves as following in the
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Photo 22.1 Chopin Monument. (© Pepel4/Dreamstime.com)

footsteps of one of the most internationally renowned composers of the Romantic
era: Frédéric Chopin (1810—1849). The son of a French father and a Polish mother,
Chopin lived most of his adult life in Paris. Many of his works directly allude to
the Polish folk dances he heard growing up in Warsaw (where the monument,
shown in photo 22.1, stands today), and after his death, he become an unwitting
poster boy for Polish nationalism. By presenting him as being in touch with that
all-important pure essence of the Polish cultural identity, folk music, nineteenth-
century nationalists constructed the patriotic image that continues to resonate
today.

National anthems also became commonplace in European countries during the
nineteenth century. Adopted as a means of unifying a politically defined commu-
nity, much like a national flag, these songs were particularly intended for use on
ceremonial occasions (a practice that continues today). Although folk influences
are evident in some Western national anthems, and much more so in those of
Asian countries, most tend to follow similar generic musical patterns. The specific
patriotic messages embedded in the lyrics of an anthem tend to be of most signifi-
cance, with emphases placed on a country’s military history, natural beauty, or
collective resilience. As such, national anthems do tend to match the agenda and
priorities of the ruling class, and we have already acknowledged that the political
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definition of a nation sometimes fails to capture the cultural reality. You will thus
find no mention of the ancient cultures of Australia’s indigenous people in that
country’s anthem. Indeed, the ability of a single anthem to speak to the diversity
of backgrounds and experiences that exist within the borders of a nation is highly
questionable. Nonetheless, when Poland did regain independence after World War
I, the national anthem that finally reunited its people—and that also happened to
take the form of a traditional folk dance—delivered a message that would have
resonated with most: “Poland Is Not Yet Lost.”

MUSIC FOR THE PEOPLE: SOCIALIST REALISM

In the twentieth century, borders continued to be redrawn, and a new empire
emerged in Europe: the Union of Soviet Socialist Republics. The Soviet Union, or
USSR, provides an important example of the ways in which cultural identity can
be used to oppress, rather than inspire, musicians. Soviet ruler Joseph Stalin rec-
ognized that a community’s identity was expressed in its music and art, and he
placed great importance on the creation of new works. However, he insisted that
the primary aim of any such works be to inspire loyalty toward his Communist
government. Furthermore, music and art had to be within the grasp of all citizens—
not just the artistic elite. “Socialist realism” became the official artistic policy in
Russia and the Soviet states as well as a number of neighboring countries ruled by
Communist governments loyal to Stalin (including Poland, Czechoslovakia, and
Hungary). This policy forced composers to write folk-infused, uncomplicated
music that could be used as political propaganda.

By this time, the national trends among composers elsewhere in Europe had
largely died out. With the planet recovering from the devastation of two World
Wars, “nationalism” had become a dirty word. In response to Germany’s role in
World War II under the leadership of Adolf Hitler, modern composers were
staunchly committed to distancing themselves from the Germanic tradition of
classical and Romantic music. Some of the most radical innovations in the history
of Western art music were occurring just as socialist realism was being enforced
back in the USSR. Most significant of all was serialism—a compositional
approach that replaced traditional tonality with an almost mathematical treat-
ment of tones. Serialism was soon adopted (at least fleetingly) by almost every
respected composer in the West, and its guiding philosophy conflicted with those
ideals laid out by Stalin. Soviet composers caught experimenting with the new
style were swiftly punished. Even scores and recordings from the West were
strictly forbidden.

To work without ending up on the government’s blacklist, Soviet composers
were essentially forced to adopt an old-fashioned style. Under socialist realism,
artistic identity was thus suppressed by a narrow definition of cultural identity,
and this was again driven by the belief that music provides a window into the cul-
tural identity of a community. Here, however, that belief was combined with Sta-
lin’s idea that a community’s music must be entirely self-serving. That combination
led to a situation in which cultural identity was strictly controlled.
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MUSIC WITHOUT BORDERS

The world we inhabit today is more interconnected than ever before. Globaliza-
tion has led to a rapid increase in migration, and people inevitably take their music
with them. Physical migration is no longer even necessary for the spread of cul-
ture: we are all part of a global village connected by the internet. Just like the
industrialization of eighteenth- and nineteenth-century Europe, this can be per-
ceived as a threat to the purity of cultural traditions. There are many communities
today who therefore continue to celebrate folklore in various ways. An annual folk
festival in rural Slovakia, for example, allows a native group to maintain a sense
of collective identity in an ever-changing world, while a weekly singalong of
Celtic tunes at an Irish pub in Sydney helps expats maintain some form of contact
with their heritage and distant homeland.

Rather than considering it a threat, however, we can view cultural globaliza-
tion as an opportunity for integration and cross-cultural collaboration. Musi-
cians are creative, and the creative mind is receptive to the influence of
unfamiliar cultures. The music of today is testament to this phenomenon. Lis-
teners barely flinch on hearing the United States’ Jay-Z rapping over British
producer Panjabi MC’s Indian tumbi riff or Sweden’s Tove Lo singing in duet
with the American Nick Jonas to the accompaniment of West Indian steel
drums. This current state of popular music raises questions that challenge past
notions of the relationship between music and cultural identity. For instance,
which specific community is represented by the music just described? And how
do we make sense of a white woman from a small seaside town in Australia who
changes her name to Iggy Azalea and makes her fortune as a Los Angeles—
based rapper?

Modern theorists have begun to think about the relationship between cultural
identity and music as more fluid and bidirectional. Cultural identities are neither
permanent nor tied to a specific place, and music can no longer simply be seen to
reflect preexisting identities. Instead, music is a medium through which we can
construct our own cultural identity. Folk festivals in Slovakia and or Irish pubs
seventeen thousand kilometers from Dublin are not sites of spontaneous expres-
sions of a people’s essence. Yet, they are indeed social settings for individuals to
reaffirm their sense of identity and make meaningful contact with their cultural
history. The power lies in the act of coming together and making music rather
than in the music itself.

Specific musical sounds (such as those provided by the tumbi or steel drums)
cannot be inextricably attached to singular cultural identities. They can, however,
become valued symbols of a community’s identity. Herder would perhaps argue
that the hip-hop sound is a reflection of the African American community and that
Iggy Azalea is a mere mimic. However, we may also need to make sense of the
ever-changing community that is built around the hip-hop genre. It is a commu-
nity with foundations in particular geographical centers, but its members are also
reached via the radio and the internet. Clearly, the modern exchange of music can-
not be contained by boundaries of nationality, race, or any other traditional marker
of cultural identity.
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CONCLUSION

Musical activities are social activities. When you engage with music, you
engage with other human beings. Whether rehearsing in an orchestra, improvising
in a jazz trio, or singing carols on a street corner, music making brings people
together. If you go out to see a band play, you share that experience with everyone
in the room. Even if your sole contact with the musical world is through an online
streaming service accessed in the privacy of your own home, there are real people
responsible for the creation of the tracks you stream and, perhaps more impor-
tantly, there is likely a very large community of real people listening along with
you.

Your cultural identity is formed by the social groups to which you belong.
Therefore, whether you are a professional musician or an occasional listener, the
music that you engage with influences that identity. It is you who decides which
ensembles you join, which artists you support, and which playlists you stream. In
this way, music allows you to shape your own identity. Certain kinds of music are
closely associated with particular communities formed along ethnic lines, and this
should indeed be respected. Yet, history shows that music cannot be controlled by
borders, and the communities it creates are never fixed.
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23. Gender Bias in Music History
Martin W. B. Jarvis

Any discussion of music and identity would be incomplete without considering
the relationship between music and gender. Most striking about this relationship is
the scarcity of women in the recorded canon of Western music. Virtually all the
so-called great composers are men. We celebrate the remarkable music of com-
posers such as Bach, Mozart, Beethoven, Chopin, Brahms, Wagner, Tchaikovsky,
Debussy, and Mahler, but we rarely stop to ask, where are the female composers?
Did female composers exist? If so, were their contributions discouraged, sup-
pressed, or ignored?

Even within the past fifty years, the popular music industry has remained
largely male dominated, with women underrepresented in mainstream popular
music. Popular female musicians tend to get less radio airplay, and they attract
lower earnings than their male counterparts. However, at least there are female
role models for young girls, with highly successful musicians such as Beyoncé,
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Madonna, Taylor Swift, Lady Gaga, Pink, Adele, Joni Mitchell, and the Spice
Girls. Centuries ago, there were few female role models at all.

This chapter will provide an overview of the manner in which recorded history
has represented the contributions by women to music. Two case studies will be
described. They are the stories of two female musical prodigies associated with
two very great musical names: Anna Magdalena Bach, the second wife of Johann
Sebastian Bach, and Marie Anne Mozart, the elder sister of Wolfgang Amadeus
Mozart.

THE BEGINNING

The recorded history of women’s’ contribution to Western music begins with
Hildegard von Bingen (1098—-1179). Hildegard was a German Benedictine abbess
and a writer, composer, philosopher, Christian mystic, visionary, and polymath.
We know about Hildegard’s contribution to the musical canon mainly because she
was a person of independent significance. Being a nun and an abbess, she was not
associated with any males who, under the law of the time, could claim rights to her
intellectual property. Consequently, this kept Hildegard von Bingen in obscurity.

Why is this so important? Well, until the latter part of the twentieth century,
females in Western civilization were effectively chattel—the property of a male.
The period of the Renaissance to the modern era (roughly 1400 to 1900) was a
period when religion was very influential and a dominant social force. The pre-
vailing religious point of view was that it was a woman that had caused man’s fall
from grace in the Garden of Eden, when Eve disobeyed Adam and ate the apple of
the tree of knowledge of good and evil. From that religious perspective, women
were to be subservient to their husband’s authority. Indeed, in some societies, a
woman was considered the property of her father before marriage and the prop-
erty of her husband after marriage.

During this period, a female had no physical or financial property and no intel-
lectual independence. Any education a female might have received focused only
on knowledge that supported her goal of marriage. However, even in those cir-
cumstances where status and money brought some influence, it was still unaccept-
able for a young woman to try to improve herself. The fact is that during this
period, men considered women as intellectually inferior.

MASCULINE VERSUS FEMININE

This concept of the feminine being inferior to the masculine led to the idea that
certain musical devices are less important than others. As musical metaphors, a
feminine cadence is one that falls on a weak beat of a bar; the second subject (or
second theme) of a sonata form movement is feminine, whereas the first subject
(the main theme) is the strong male theme.

None of what has been said so far is meant to imply that females were not
directly involved in playing, singing, and composing music throughout that period.
Rather, recognition of a female’s musical output under their own name was simply
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not possible. Therefore, publishing was not an option for a woman. This is why the
famous author Amantine-Lucile-Aurore Dudevant, née Dupin (1804—-1876) wrote
under the male pseudonym George Sands, and Mary Ann Evans (1819-1880) pub-
lished under the name George Eliot.

As every lover of Jane Austen knows, playing music in the home was an impor-
tant social accomplishment for females of a certain class in society; however, it
was also not socially acceptable for females to perform in public. As far as music
composition was concerned, females were likewise restricted to compositions for
domestic consumption only. This has led to the view that females did not compose
prior to the late nineteenth century. As a result, many of the talented female musi-
cians and composers of previous times have been hidden from the history of
music. Thanks to researchers such as Mary Mageau, we now know the names of a
great number of female composers from the eighteenth century, even if their music
does not receive public exposure.

THE CASE STUDIES

We now come to the two case studies of Anna Magdalena Bach and Marie Anne
Mozart. The contributions to music of both these female musical prodigies have
effectively been lost to music history solely because of their gender. To lift the veil
on their lost contributions, the manuscripts associated with their famous family
names have been analyzed using scientific forensic handwriting examination.

Anna Magdalena Bach

Relatively little is known of Anna Magdalena Bach (née Wilcken; there are vari-
ous spellings of her name). She was born on September 22, 1701, at Zeitz, a small
Thurigian city, and was the second wife of Johann Sebastian Bach. It is very prob-
able that Bach recruited Anna Magdalena for the work he completed for Prince
Leopold of Anhalt-Kéthen in the Kothen court, Germany. When one considers the
social context of the first quarter of the eighteenth century, it is remarkable that
Anna Magdalena appears in the records of the court as a professional musician. She
was employed as the “Singer to His Highness the Prince” and as a “Chamber Musi-
cian.” Evidence suggests that she was probably a violinist, and from the level of the
salary she received from the court, it is likely that she was very highly regarded as
a musician. She was paid somewhere around 300 Thalers per year, as compared
with 400 for Johann Sebastian, so there is a clear indication that she was extremely
musical. Some have argued that the reason Anna Magdalena received such a large
salary was because she was such a fine singer; singers of her caliber were highly
prized at the time. However, there is no evidence to support this argument.

In the written records, there are a few mentions of Anna Magdalena continuing
to perform professionally after she married Johann Sebastian; she did up to 1725
for certain and possibly 1729. References to her in any form from the period are
very limited, and it is impossible to say with any certainty what she did musically
for the remainder of her time with Johann Sebastian.
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So, what exactly was her contribution? The forensic examination of many
manuscripts attributed to Johann Sebastian Bach has provided strong evidence
that Anna Magdalena was involved in the composition process of a number of his
works. Those works include the violin sonatas and partitas, the aria that forms
the basis of the so-called Goldberg Variations, and the first prelude of the Well-
Tempered Clavier. Further, she was probably the principal author of the six Cello
Suites.

Given the fact that many world-leading forensic handwriting experts have seen
the evidence from the forensic research over a period of many years, and with no
challenge to the research conclusions, we could be tempted to assume that this is
now an accepted position. Unfortunately, the Bach scholarly world is still very
much a male-dominated environment, and the idea that a female who was not a
Bach by blood could compose such fabulous music is still unacceptable! Bach
scholars are happier with the idea that Anna Magdalena was simply a copyist and
prefer that she not be part of Bach’s compositional narrative.

Marie Anne Mozart

The second case study is Marie Anne Mozart (also known by her nickname
“Nannerl”). Maria was born in Salzburg, on July 30, 1751. She was nearly five
years older than her brother, Johannes Chrysostomus Wolfgangus Theophilus,
who is usually referred to as Wolfgang Amadeus Mozart. It is generally believed
that when Nannerl was around seven years old, her father, Leopold, started to
teach her how to play the keyboard, probably the harpsichord—although it is also
possible that she may have been taught to play on the somewhat newer invention
of the fortepiano, the precursor of the modern pianoforte. Nannerl soon demon-
strated that she was a very gifted performer on the keyboard.

In 1759, Nannerl received a notebook for her music studies from her father. On
the front cover she wrote,

Pour le

Clavicin ce Livre

apparteint pour Mademoiselle
Marie Anne Mozart

1759

These handwritten words would end up providing the forensic evidence that Nan-
nerl signed many music manuscripts originally attributed to Amadeus. In Nan-
nerl’s music notebook, there is also evidence that she may have been a composer.
Indeed, she may have inspired her younger brother, Amadeus, to learn to play the
keyboard by composing brief Minuets and Marches for Amadeus to play. How-
ever, although it is known from Amadeus’s letters that Nannerl composed, it is
also known that their father strongly objected to Nannerl’s aspirations as a com-
poser, and he refused to allow her to have composition lessons.

From the age of about eleven years old, in 1762, until she was eighteen, in 1769,
Nannerl had a very successful career playing music for the aristocracy and royalty
in the courts of Europe performing alongside her younger brother. As she toured
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Europe as a keyboardist with her family, young Nannerl wowed audiences in
Munich, Vienna, Paris, London, The Hague, Germany, and Switzerland. So bril-
liantly did she perform that her father wrote in a letter in 1764, “My little girl plays
the most difficult works which we have . . . with incredible precision and so excel-
lently. . . . What it all amounts to is this, that my little girl, although she is only
twelve years-old, is one of the most skilful players in Europe.” Leopold is quoted
as saying she was “virtuosic,” “a prodigy,” and “a genius.” There is little doubt
that in at least the first three or four years of the Mozart family tours of Europe
that she was the star, not Amadeus. However, from 1769 onward, because she had
reached a marriageable age, she was no longer permitted to show her artistic talent
on travels with her brother. She then had to remain at home in Salzburg with her
mother until a suitable husband could be found. She also remained at home with
her father when Wolfgang visited Paris in 1778, the year their mother died.

The usual reason given for the termination of Nannerl’s stellar performing
career is that her father thought it was improper for a young woman to be seen on
the concert stage once she was of a marrying age. However, a more believable
reason for the removal of Nannerl from public performance was surely that Leop-
old recognized that, given the social conditions at the time, Amadeus was the one
most likely to gain full-time employment as Kapellmeister (the leader or conduc-
tor of an orchestra) rather than Nannerl, despite her talent. Consequently, Leopold
needed Amadeus to shine, so Nannerl had to cease performing in public.

Evidence to support this proposition comes from the fact that Nannerl received
several suitors. One such suitor was Franz Armand d’Ippold, who was a captain
and a private tutor. Nannerl was in love with him, but they did not marry. One
possible reason is that Leopold denied permission for Nannerl to marry because
he needed her at home to look after him after his wife died in Paris. Apparently,
Amadeus attempted to persuade Nannerl to stand up against their father’s wishes,
but to no avail.

Leopold finally gave his approval, and on August 23, 1783, Nannerl married
and settled in Saint Gilgen, Austria. Her husband, Von Berchtold, had been twice
widowed. He already had five children from those two marriages, and through the
course of their marriage, Nannerl bore him three more children. Nannerl died on
October 29, 1829. Fortunately for her, she did not die in poverty, unlike her brother.
She left a fortune that, at least in part, may have lawfully belonged to Wolfgang
Amadeus.

As was the case with Anna Magdalena and Johann Sebastian, Nannerl was
probably involved in the compositions of her brother, Wolfgang Amadeus. Unfor-
tunately, Nannerl and her sister-in-law, Constanze, destroyed letters and manu-
scripts that might have exposed these contributions. However, there are certain
indicators that suggest her direct involvement.

MATTERS OF HANDWRITING

Curiously, a forensic examination of various manuscripts, ostensibly written by
Wolfgang Amadeus Mozart, reveals that there are clear examples where the name
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“Mozart” is written in the hand of his sister, Nannerl, and not in the hand of Ama-
deus! For example, figure 23.1 shows the name “Mozart” written by Nannerl, even
though the signature is found on a manuscript attributed to Amadeus.

Mogart

Figure 23.1 The Name Mozart in Nannerl's Hand.

Amadeus typically wrote his surname like the example in figure 23.2.

Morntf]

Figure 23.2 The Name Mozart as Written by Wolfgang Amadeus.

What does this imply? Well, it indicates that Nannerl was writing on manu-
scripts attributed to her brother. This presents questions: Why did she do this? Did
she really compose famous works attributed to her brother, Wolfgang Amadeus
Mozart? We may never know for sure, but it seems quite possible that she may
have composed some of the music on those manuscripts.

CONCLUSION

What lessons regarding music and gender can we take from the lives of these
very talented women? One lesson is that there were few opportunities for female
composers at the time. However, such opportunities are gradually increasing
today. Composers such as Elena Kats-Chernin in Australia and Sally Beamish in
the United Kingdom can finally take center stage, and female prodigies such as
pianist and composer Emily Bear in the United States and Alma Deutcher in the
United Kingdom have the opportunity to shine. Alma, at age ten, had already
completed her second opera, Cinderella; it was performed to sold-out houses in
Vienna at the end of 2016. Her first opera, The Sweeper of Dreams, was written at
the age seven. Comparisons are always difficult, but it is worth mentioning that
even Amadeus Mozart did not complete his first opera until the age of twelve!

With the recognition of great composers such as Alma Deutcher and Emily
Bear and the huge success of popular female musicians such as Beyoncé, Madonna,
Lady Gaga, and many others, one can only hope that the twenty-first century will
bring an end to gender bias in the music industry.
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24. Music and Social Class

Graeme Smith

Can the music that someone listens to tell us about the type of person he or she is?
Are people who listen to classical music typically more upper class or intellectual
than people who listen to rap music? The concept of class refers to a person’s
sociocultural background and is sometimes divided into categories such as work-
ing class, middle class, and upper class. Many people consciously or unconsciously
make assumptions about the class of a person simply based on the music he or she
listens to. What should we make of this?

The Italian musicologist and popular music scholar Franco Fabbri relates a
thought-provoking and amusing story. The van carrying him and his avant-garde
rock group Stormy Six is stopped by a French policeman, who, after asking their
occupation, follows up with a question: “Quel genre de musique?” (“What kind of
music?”).

Fabbri reflects that the answer he and his fellow musicians give to this question
can have consequences, and he points out that, at the time, “the question is
extremely serious, and we know well enough what it implies: if the reply is ‘clas-
sical music,” there should be no problems, but we can easily imagine the reaction
of the gendarme to responses like ‘hardrock’ or ‘reggae’—a breathalyser for the
driver and a general search of the minibus.” But he adds, “Obviously a gendarme
who is really well prepared would not even have to ask the question. He would
already be in a position to decipher the various indications (of what kind of music):
clothes, haircut, reading matter, behaviour, etc.” (Fabbri 1982, pp. 131-132).

It is widely accepted that certain “types” of people like, consume, play, or iden-
tify with certain “types” of music. In this chapter, we will consider the extent to
which such assumptions are true and why people make such choices about their
music.

SOCIAL INFLUENCES ON MUSICAL PREFERENCE

In our modern, complex, urban society, we may think that we exercise freedom
of choice of music, but our “free” choices are influenced by social factors. Research
in the sociology of music has examined influences of gender, class, ethnicity, and
age on the ways people relate to music. One common form of investigation asks
people about their favorite types of music. In Australia, such a study, conducted
over two decades ago, unearthed many interesting results and tried to make sense
of them.

This study asked over two thousand Australians detailed questions about their
cultural consumption: their tastes in art, sport, entertainment, recreation, and the
like. For music, they asked what music they liked, disliked, or knew something
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Table 24.1 Preferred music genre by gender and social class (percentages who

liked a genre)

Music Genre Women Men Professionals Manual
Workers

Easy listening 25.6 18.2 20.8 19.8

Rock 12.4 19.8 10.8 18.3

Top 40 pop 17.5 11.6 10.7 15.2

Country and western 7.0 11.1 3.2 15.6

Classical 7.2 8.4 18.5 2.9

Light classical 9.1 4.6 7.7 39

about. The researchers also recorded gender, age, ethnicity, and occupation of par-
ticipants, from which they divided people into six social classes, from, for exam-
ple, manual laborer to business owner or higher professional. The research resulted
in a book, Accounting for Tastes: Australian Everyday Cultures.

The study sought answers to how choices of cultural consumption and cultural
activity were linked to social divisions. To illustrate some of the findings, table
24.1 shows an analysis of some of the responses to some favored music genres by
gender and two of the social class groups.

CULTURAL CAPITAL

The researchers organized their investigation around the theoretical approach
of an important French sociologist, Pierre Bourdieu. Bourdieu had carried out
similar research in France in the 1960s and 1970s and published his findings in the
influential book Distinction. He argued that cultural choices not only reflect some-
one’s social background but are also part of the way hierarchies of social power
are maintained. Thus, he looked at the ways participating in “high-status” cultural
practices such as classical music or appreciation of gallery art were enthusiasti-
cally favored by the upper classes. He argued that these choices were part of privi-
lege and power, and the knowledge and ability associated with these choices he
described as “cultural capital.”

His study found many ways in which music choices were particularly potent in
this process. Yet, Bourdieu’s France has been widely recognized as a strongly
class-stratified and “snobbish” society that accords a great deal of power and
respect to traditional high culture. The Australian research asked how applicable
these concepts were to other societies.

Let us look at what the Australian cultural consumption survey discovered
about music preferences. It found that classical music was a favorite genre of
18 percent of professionals but only 2.9 percent of manual workers. If this were
medical research, the “risk” of liking classical music for professionals was about
six times that of manual workers. Conversely, country music was favored by only
3.2 percent of professionals but 15.6 percent of manual workers. The genre of light
classical was selected by 14 percent of managers, 7.7 percent of professionals, and
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3.9 percent of manual workers. Other occupational class groups had their own pat-
terns of differences. Women and men distributed their choices differently.

To explain such differences, we can fall back on a number of theories. For
example, there is clear evidence that people tend to like the music of their youth.
This would go some way to explaining age stratifications. Differences may be
reinforced by peer identification—there may be perceptions that some genres are
“our music” rather than that of others. Thus, in making choices, people not only
have an idea of what they like but also what others like and how they would like to
identify themselves through their music.

Many researchers have emphasized that these differences in tastes and choices
lay out a hierarchy of cultural status that is a direct parallel to hierarches of social
status. That is, “highbrow” and “lowbrow” musical genres are preferred by higher-
class and lower-class participants, respectively. Bourdieu and others argue that
where highbrow genres are likely to be abstract and intellectualized in nature,
lowbrow genres are direct, down to earth, and simple. If musical tastes have simi-
lar patterns to social structure and roles, these are described as “homologous.”

The cultural homology approach, with its “highbrow” and “lowbrow,” seems to
be based in ideas of officially sanctioned high culture. Perhaps these may be dated.
Does classical music, for example, still hold its traditional value as a marker of
taste and intelligent discernment? Some argue that those with social power now
increasingly seek more complex and diverse cultural expressions rather than
merely participating in and displaying highbrow culture. A new alternative model
of “elite cultural omnivorism” has arisen. This model suggests that those with
social power now tend to make musical choices not limited to exclusive highbrow
genres but show a breadth of taste and inclusive broadmindedness.

OMNIVORES AND UNIVORES

The cultural omnivorism theory was developed by the American sociologist of
culture Richard Petersen. Analyzing the music preferences given in some Ameri-
can surveys, he argued that high cultural capital now tends to be associated not
(just) with highbrow musical forms but with breadth of taste. Thus, a cultural
consumer with this broad taste would be called a “cultural omnivore.” Conversely,
lower cultural capital is now associated with the limited tastes of a “univore.”

His study analyzed musical choices in surveys. Using the framework of a cul-
tural hierarchy of “highbrow/middlebrow/lowbrow” genres, the highbrows among
the participants were those who liked opera or classical music, and this group was
compared with the rest. It was found that these highbrows tended to like a wider
range of genres than the others. They were thus described as “cultural omni-
vores.” To add a historical dimension to the analysis, from 1982 to 1992, this
phenomenon of the high-status omnivore seemed to be on the increase. Peterson
linked this to the rise of the new “administrative-managerial” class, whose social
power rests not in specific knowledge but on flexibility and cultural breadth. This
argues that musical taste differences are not about what one consumes but sow
one consumes.

Thompson_The Science and Psychology of Music.indb 137 @ 20/06/20 10:45 AM



®

138 The Science and Psychology of Music

Since then, much research in this area has been dominated by these two hypoth-
eses. The cultural homology theory maintains that there are consistent preferences
for different genres of music between different classes. The upper-class/lower-
class hierarchy is mirrored in a similar ranking of music genres. The preferred
genres have certain affinities with the groups who choose them and in some sense
reflect their status in life.

In contrast, the cultural omnivore theory suggests that class is manifested not in
specific genres of music but in restriction or in the breadth of taste and in the modes
of music consumption and use. Although some results of investigations have
favored one or the other of these theories, the debate and the research continue.

For example, a recent Canadian research project lead by Gerry Veenstra used a
telephone survey of about fifteen hundred people, randomly selected to represent
the broader population, and asked them to score their likes and dislikes of a list of
genres. As is typical of this sort of research, the authors then used various statisti-
cal techniques to look for patterns of likes and dislikes and to see what links there
were with social characteristics. The study supported the homology thesis, in that
the genres that were liked and disliked were strongly differentiated by class. For
example, the highly educated liked choral, classical, folk, jazz, and opera, whereas
those with less education liked big band, country, disco, easy listening, golden
oldies, and rap. Wealth, rather than education, divided up the genres in fairly simi-
lar ways, but there were some differences. The wealthy tended to like big band,
blues, classical, jazz, musical theater, and opera, whereas country, folk, and heavy
metal were favored by the poorer respondents. However, although there were dif-
ferences in the number of genres people said they liked, which would point to a
type of musical omnivore, there was no evidence that this sort of breadth of taste
was linked to higher-class positions.

But different results emerged from a British-based study of cultural consump-
tion using the same sort of investigation of cultural consumption as the Australian
Everyday Cultural Consumption project discussed above, with quantitative sur-
vey responses that were probed further with in-depth interviews. Although the
sort of pattern of musical omnivorousness that it found was not limited to upper
classes, it was found to be strongest in the professional classes, with the combina-
tion of relative wealth and education. Here it seems the tendency to cultural broad-
mindedness was useful to those who needed to be flexible and inventive in their
lives. The researchers argued that there are different kinds of omnivores, and
those who might, for example, find values in intellectually engaging music might
love avant-garde art music as well as heavy metal but despise Andre Rieu. Others
would find different kinds of broad-mindedness to enhance their own self-esteem
and sense of their place in society (Bennett et al. 2009).

Other research has suggested that musical omnivorousness is most commonly
found among those most deeply engaged in music, the musically educated and
skilled, either through formal or informal training. Thus, musicians and skilled
performers are able to appreciate expertise in many genres, and, conversely, uni-
vore taste may be a marker of lower musical, if not general, education.

In many circles, to claim “eclectic” taste in music carries with it some social
cache, indicating the high status of omnivorousness. Other research indicates that
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much claimed “omnivorousness” may be more restricted than it will admit, and if
we concentrate on musical dislikes as well as likes and ask the omnivores more
detailed questions about their tastes, they show only a limited amount of
tolerance.

Clearly, the debate is not settled, and it remains an area for research. It can be
argued that the conclusions of some studies are based on simplistic and limited
data. Nominating a favorite genre may be too restrictive as a tool of investigation
and does not take into account the depth of involvement or commitment to differ-
ent types of music or musical activity. To get a sense of how research in this area
is carried out, it would be valuable to construct a questionnaire to investigate these
theories and trial it on a number of people. We may then get a sense of the degree
of the effect of class on music choices and also see the ways in which this sort of
knowledge is investigated. How do objective tick-the-box survey methods com-
pare with structured in-depth interviews?

CONCLUSION

There is no doubt that musical choices are strongly linked to social differences.
However, the ways these links are created remain the subject of much research
and perhaps, more importantly, lead us to ask what these links tell us about music
and society. Is music to be celebrated for bringing people together, or might it not
also be used to maintain social privilege and power and to keep people divided?
Or, is this musical difference perhaps a part of maintaining a lively and diverse
society?

The sociology of music extends beyond questions of taste and preference.
Research such as that discussed above leads to investigations of what music means
to us and how we use it in our lives to entertain us, comfort us, and challenge us
and to tell ourselves who we are. These uses are not created by individuals but
within the patterns of social relationships and structures in which we live. Without
such a context, music would have no meanings. The sociological study of music
helps us to unravel how these meanings are created.
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25. Personality and Listeners

Tuomas Eerola and Jonna K. Vuoskoski

Imagine yourself at a party organized by a friend of a friend. At some point in the
evening, you happen to glimpse familiar band names on her laptop screen; it is the
playlist for the evening and her roster of favorite artists. You feel that you sud-
denly know the host a little better, and you have a sense that she probably has been
to the major festivals and is generally pretty outgoing and open-minded. You
strike up a conversation about one particular band you spotted in her collection
and soon confirm many of your initial assumptions. Now imagine yourself board-
ing a plane and observing that the man sitting next to you is wearing a T-shirt with
graphically violent images and tour dates of the death metal band Cannibal Corpse
written on it. Will this information shape the small talk you might have with him?

Just like in all matters of taste, music preferences tend to vary greatly from one
person to the next. In fact, it is a commonly held belief that an individual’s music
preferences can reveal meaningful information about their personality to others.
Indeed, research has shown that people often use their music preferences to com-
municate information about their personalities to strangers. But what makes us
like the music that we like? And what explains this seemingly strong association
between the kinds of music we like and the types of people we are? Research has
found that there is a consistent pattern of associations between our personality
traits and the kinds of music we enjoy listening to. These findings suggest that
music can function to both reflect and reinforce aspects of our personalities, self-
views, and values. This chapter will introduce you to the key concepts from per-
sonality psychology, and it discusses the links between personality traits, music
preferences, and music listening habits.

WHAT IS PERSONALITY?

Individuals differ from each other in terms of their patterns of thought, emo-
tions, and behavior, and personality traits are one way of describing and measur-
ing these individual differences. Psychologists studying personality have
discovered a set of measurable traits that vary across all people. One of the most
widely accepted ways of describing personality is the so-called Big Five personal-
ity theory. According to the Big Five theory, people’s personalities can be described
using five broad trait dimensions: extroversion, neuroticism, agreeableness, open-
ness to experience, and conscientiousness. The important thing to note is that
these traits are understood as continuums—dimensions ranging from low to
high—rather than categories. Extroversion, for example, can be seen as a contin-
uum ranging from introversion (being reserved, reflective, and self-absorbed) in
the low extreme to extroversion (being outgoing, sociable, and talkative) in the
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high extreme. Neuroticism, on the other hand, is understood as the tendency to
experience negative emotions, such as anxiety, worry, and tension. Someone with
low neuroticism is emotionally stable and rarely anxious or worried, while some-
one with high neuroticism often experiences negative emotions.

Agreeableness is characterized by kindness, tender-mindedness, trust, and
modesty, and people scoring high in agreeableness are often better able to control
their anger in social situations. Openness to experience can be described as the
tendency to be imaginative and curious, to have wide interests, and to appreciate
arts and music. For example, people who are highly open to experience tend to
experience more “chills” or “shivers down the spine” when listening to music.
Finally, conscientiousness is associated with high self-discipline and goal-directed
behaviors, such as planning and organizing. Research on these Big Five traits has
shown that they remain relatively stable across an individual’s life, and very simi-
lar traits can be found in different cultures across the world. However, differences
in language and the words used to describe personality in different cultures pose
some challenges to the cross-cultural study of personality. Importantly, personal-
ity traits have been associated with almost all forms of human activity, from aca-
demic achievement and partner selection to what music we like and even how we
tend to move on the dance floor.

PERSONALITY AND MUSIC PREFERENCES

When people are asked which of their preferences or activities would give the
best insight into their personal qualities, music and hobbies tend to be chosen over
films, books, food preferences, or clothes. In fact, this assumption is also sup-
ported by evidence from experiments, where psychologists have tested whether
the information conveyed through music preferences can be reliably picked up by
other people. This work has demonstrated that the personality traits of listeners
can be reliably identified by other people based solely on their music choices. Even
more remarkable is that this link seems to be stronger in the case of music com-
pared to almost any other form of information about hobbies or preferences.

But what is it about music that conveys meaningful information about personal-
ity? Is it related to the genre of the music or perhaps to the content of its lyrics or its
emotional expression? Or does it all boil down to the music’s actual sonic qualities,
such as its tempo, loudness, or instrumentation? Eminent personality psychologists
had already started to address these questions in the early 1950s. In a study pub-
lished in 1953, Raymond Catell and Jean Anderson asked groups of American stu-
dents whether they liked music examples representing diverse styles—all
performed by a professional pianist. They found striking links between the stu-
dents’ personality traits and their music preferences, such as extroverts preferring
examples with more pronounced rhythmic qualities. Over the next three decades,
numerous links between liking specific types of music and particular personality
traits were reported. For instance, preference for “exaggerated bass” was linked
with extroversion, and liking rock music was associated with sensation seeking
and reckless behavior (such as speeding, shoplifting, and drug use). In later studies,
people’s music preferences were no longer measured using actual music excerpts;
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instead, questionnaires were used to ask whether they liked different musical
genres. This was an important distinction that enabled broader characterization of
music and made large-scale studies on the topic easier and more efficient.

People often define and describe their musical tastes in terms of preference for
specific genres (such as rock, pop, or classical). However, what constituted “rock”
in the 1960s compared to rock in the 1980s or today is of course not quite the same
thing. Consequently, researchers exploring these preference patterns have realized
that it is more meaningful to describe musical qualities in a broader fashion
(encompassing multiple genres in each category) rather than measuring prefer-
ences for individual genres or sonic features. As a result, researchers Peter Jason
Rentfrow and Samuel Gosling defined a small number of general music prefer-
ence categories. For instance, classical music, jazz, and folk music can be described
as reflective and complex music styles, whereas genres such as rock, heavy metal,
and alternative rock might be labeled as intense and rebellious. Pop and country
can be characterized as upbeat and conventional, and soul, rap, and dance fall into
the energetic and rhythmic category. The actual genres belonging to these four
categories have been updated several times, but their overall characteristics have
remained fairly similar.

Once the relevant music preference categories have been established, the links
between personality and these categories can be investigated simply by collecting
information about people’s music preferences and personality traits using surveys.
A common pattern observed in such surveys is that there is an overall correspon-
dence between particular personality traits and the preference for certain musical
categories: people who prefer to listen to reflective and complex musical styles
(classical, jazz) tend to score high in openness to experience, and those who prefer
upbeat and conventional styles of music tend to have higher scores in extroversion
and agreeableness. These links show that a person’s music preferences tell us
something about their personality. In other words, if you know the music that an
unknown person likes, whether extreme metal or classical piano music, you might
be able to correctly guess his or her dominant personality trait. However, it should
be acknowledged that the association between music preferences and personality,
though reliable, is not very strong, which is not surprising given our personalities
are related to more than just the music we like. An individual’s music preferences
are shaped by many other factors besides personality—such as their musical envi-
ronment, past listening experiences, and the music preferences of their friends—
and so the relationship between personality and music preferences is never
straightforward. In other words, we can find broad overall correspondences
between personality and music preferences when we look at large groups of peo-
ple, but an individual’s music preferences alone cannot tell you everything about
their personality.

PERSONALITY AND MUSIC LISTENING

A more useful way of looking at the broad correspondences between personal-
ity and music preferences may be to view personality traits as tendencies to behave
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in certain ways across a variety of situations, reflecting differing motivations and
psychological needs. Music listening occurs in many different situations and con-
texts in everyday life, and several studies have shown that music has the ability to
fulfill many different functions and goals. Indeed, it is not surprising that people
with different personalities also tend to use music for different functions and in
different situations.

For instance, people who are extroverted (and by definition enjoy interacting
with people) are action-oriented and have high energy levels in social situations.
Similarly, music played at parties and clubs is often energetic and loud, inviting
people to dance and join in. Extroversion is not only linked to a preference for
upbeat, energetic, and rhythmic musical styles but also more generally to the ten-
dency to use music as a background for other activities. It may be that extroverts
mainly prefer music that best fits with their desire for social interaction, helping to
maintain a high energy level.

On the other hand, jazz ballads and classical music—the complex and reflec-
tive musical styles preferred by people with high openness to experience—have
sonic qualities that invite more solitary, inward-turned reflection. These musical
characteristics enable listeners to contemplate and savor the aesthetic experi-
ences that the music evokes, fitting well with highly open people’s appreciation
for complexity, beauty, and new experiences. In sum, one potentially fruitful
way to understand the correspondences between personality traits and music
preferences is to consider the different uses and functions afforded by different
types of music.

Another helpful way of understanding the link between listeners and music
preferences relates to emotions. Emotional tendencies are actually very central
to the Big Five personality traits; Extroversion is associated with the tendency
to experience positive emotions, while neuroticism is associated with negative
emotionality. Highly agreeable people are compassionate and less anger-prone,
whereas those scoring high in openness to experience appreciate aesthetic
emotions. This pattern is also reflected in people’s music preferences: extro-
verts tend to like happy-sounding music, while agreeable people like happy-
and tender-sounding music but dislike scary-sounding music. In other words,
people tend to like music that somehow reflects or reinforces their personality
traits.

Research has also shown that personality traits influence the kinds of emotions
listeners experience when listening to music. For example, people who score high
in openness to experience tend to experience more intense pleasure when listen-
ing to music, which is reflected by physiological reactions such as chills or shivers
down the spine. In addition, empathy (a trait outside the Big Five framework) has
been associated with more intense emotional reactions to music—especially sad
music. It is thought that empathic people respond to emotional music in the same
way as they respond to the emotions of other people: through empathy, they expe-
rience the same emotions as they perceive in the music (e.g., they feel sad when
listening to sad music). However, even though empathic people feel sad when lis-
tening to sad music, they also enjoy listening to sad music more than people with
low empathy.
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CONCLUSION

People’s music preferences tend to broadly reflect and reinforce their per-
sonality characteristics. However, it is important to keep in mind that person-
ality only explains a very small portion of an individual’s music preferences;
our music preferences are always the product of a complex interaction between
our personality traits, musical experiences, and cultural and social environ-
ments. For example, people often convey their musical preferences through
clothes (e.g., band shirts) or hairstyles or by sharing their favorite music on
social media. In these instances, individuals project an image of themselves to
others, defining their identities and the (sub)cultural groups they belong to. In
this way, music preferences serve an important function, especially in adoles-
cence, when people are forming their identities and discovering the kinds of
people they are.

Our personality traits also influence the type and intensity of emotions that we
experience when listening to music. Since our musical preferences are closely
intertwined with the emotions that music evokes in us (and emotional tendencies
form an important part of our personalities), emotions are crucial to understand-
ing the links between personality traits and music preferences. In fact, it may be
that our music preferences are best explained by the fit between particular psy-
chological needs and the types of uses afforded by different kinds of music. Per-
haps it could even be argued that the purpose for which an individual typically
uses music actually determines the type of music he or she prefers. In other
words, the different uses or functions afforded by specific types of music may be
what drives the personality-music preference associations that have been
observed in research.

One important limitation in the existing research on personality and music
preferences is that most studies have used very simple surveys to measure music
genre preferences and everyday music listening behavior. However, these short
surveys may not accurately capture people’s actual music listening habits and
preferences. To make matters even more complicated, the rapid development
and spread of mobile listening technologies and streaming services has meant
that the ways and situations in which music is being listened to has changed
drastically within the last ten years. How has our music listening behavior been
affected by the fact that many of us are now able to listen to whatever music we
want, whenever and wherever we want? A practical solution for future research
would be to utilize the mobile technologies (such as smartphones) that people
use for music listening to also collect accurate research data about music listen-
ing habits and preferences. Such research-targeted smartphone applications
have already been developed, and companies providing streaming services also
hold vast quantities of data on listeners’ everyday music choices. Combining
these new sources of information will enable the study of actual music listening
behavior in everyday life. These new technologies and research methodologies
may hold the key to understanding the patterns of correspondences between
music listening habits, music preferences, and personality traits in all their
complexity.
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26. Personality and Musicians

Jonna K. Vuoskoski and Tuomas Eerola

It is a common assumption that there is something slightly different about musi-
cians compared to other people; we tend to think that musicians are more creative
and that they have something we call musical talent. We also tend to assume that
they are able to express their thoughts and feelings through their music and that
they enjoy performing in front of audiences. Who do you think would be more
spontaneous and fun, an electric guitarist in a rock band or a harpsichordist in a
chamber orchestra? We tend to have rather specific stereotypes about musicians
from different genres (for example, rock musicians versus classical musicians) and
specific assumptions about individuals who play certain instruments. But is there
any truth behind these stereotypes? Does being a professional musician require
certain personality characteristics, or do the years of musical training shape musi-
cians’ personalities to a particular direction?

It is useful to understand the motivational drives of those who want to become
musicians: what are their reasons and motivations for pursuing music as a career,
and what aspects of musicianship do they experience as rewarding? Recognizing
the special characteristic of individuals who want to pursue music as a profes-
sional pathway can also help to improve the education and support of young devel-
oping musicians. Do musicians differ from the average person? Do different types
of musicians, whether trumpet players or guitarists, differ from each other?
Research on the psychology of music has considered personality differences along
with other differences between musicians, such as emotional dispositions, social
skills, and the likelihood that they will experience anxiety during a performance.

PERSONALITY CHARACTERISTICS OF MUSICIANS

Personality traits are central for understanding and characterizing individual
differences in behavior, emotions, and patterns of thought. One of the most widely
accepted ways of describing personality is the so-called Big Five personality the-
ory, which differentiates between five broad trait dimensions: extroversion,
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neuroticism, agreeableness, openness to experience, and conscientiousness (for
more information on the Big Five personality traits, see chapter 25, “Personality
and Listeners”). Do musicians differ from the average person in terms of their
personality traits, and, if so, how? First, let us consider what it means to be a musi-
cian. There is no single or easily definable category of musicianship, as the degree
of musical training and engagement in musical activities may vary greatly from
one musician to the next. For example, some rock musicians may have no formal
musical training, but they engage in daily practice and regular performance and
have years of informal learning. At the other end of the spectrum, there are highly
trained individuals with fifteen or more years of formal musical training who do
not work as musicians and only rarely engage in musical activities. Studies inves-
tigating the personality characteristics of musicians have tended to focus on those
working as professional musicians (either in the domain of classical or popular
music) and on music students. Thus, the research findings mainly reflect the per-
sonality patterns of professional musicians and of those studying to become pro-
fessional musicians.

Being a professional musician poses conflicting demands on an individual’s
personality characteristics. On the one hand, becoming a proficient musician
requires hours and hours of solitary, focused practice on a daily basis, which is
something that introverts (individuals with low extroversion) thrive in. On the
other hand, an important part of being a professional musician is performing in
front of large audiences, which is a situation in which highly extroverted people
feel more comfortable. These diverging requirements may attract individuals with
very specific personality characteristics, but they can also have detrimental effects
on the long-term well-being of professional musicians.

Broadly speaking, most musicians can be roughly characterized as “bold intro-
verts.” Bold introverts are unlikely to be the life of the party, loudly telling stories
to the entire room, but instead have an inner confidence in themselves and in what
they are doing. In other words, they are independent, detached, and self-sufficient
but not serious or shy. While introversion helps with sustaining the extended peri-
ods of solitary practice, it can also make individuals more prone to feelings of
anxiety (see the section on personality and performance anxiety later in this chap-
ter). Interestingly, research has found that self-discipline and sustained interest in
music are more important than actual musical aptitude or musicality in determin-
ing successful musical attainment in childhood. Indeed, introversion is a benefi-
cial trait from this perspective because it supports the long hours of concentrated
practice required. Musicians also tend to be more open to experience than the
general population, meaning they are imaginative and curious and appreciate
variety and aesthetic experiences. In contrast, people who are not open to experi-
ence can seem closed-minded because they are not receptive to new ideas or
experiences.

One way of gaining a better understanding of the links between personality and
musicianship is to look at how these links develop over time and whether you can
see similar patterns in music students as well. For example, individuals who enroll
for musical training tend to have higher scores in openness to experience to begin
with, but they also tend to have better-educated parents. It is difficult to tease apart
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the causal relationships here; in other words, it is difficult to establish whether
those with high openness to experience are more likely to undertake musical
training or whether both musical training and openness to experience are related
to a third factor, such as the parents’ education level. In any case, it is probably
safe to say that those individuals who carry on studying music tend to be inter-
ested in learning and gaining new experiences in general.

Unsurprisingly, musicians have also been found to be more creative and prone
to divergent thinking and sensation seeking compared to the general population.
These observations align well with the stereotypes regarding people working in
the creative sector. But working as a musician may also require an aptitude for
interacting fluently with other people (musically and otherwise) as well as an abil-
ity to effectively express a variety of different emotions. Indeed, it has been estab-
lished that musicians tend to have strong social and interpersonal skills, and some
studies have also found that musicians score higher in emotional intelligence and
empathy compared to the average person.

PERSONALITIES OF DIFFERENT KINDS OF MUSICIANS

The broad personality characteristics outlined in the previous section apply
mostly to classical musicians (or classical music students), as they have been the
target of investigation in most studies looking at personality and musicianship.
However, musicians working within popular music genres such as rock and pop
are somewhat different, partly because the genres themselves carry certain cul-
tural norms (such as different performance and practice conventions) that have
different implications for personality characteristics. Overall, research has found
that, compared to the general population, rock and popular musicians tend to score
higher in neuroticism and openness to experiences and lower in agreeableness and
conscientiousness. Interestingly, rock musicians have been found to be more
extroverted than classical musicians, probably reflecting the difference in the rela-
tive importance of performance versus solitary practice in the two genres. Con-
certs and interaction with audiences plays a bigger role in popular music genres,
while long hours of solitary practice form the core of a classical musician’s work.
Due to these different emphases, introverts and extroverts are perhaps attracted to
different genres and to different aspects of music making.

So far, this chapter has reviewed the personality differences between musicians
and nonmusicians and between classical and popular musicians. But what about
musicians playing particular instruments or composers, conductors, or music
teachers? There certainly exist some well-established personality and gender ste-
reotypes in terms of instrument choice in the domain of both classical and popular
music, but are these stereotypes also reflected in the actual personality character-
istics of string and brass players in orchestras, for example? Research has found
that string players tend to be more introverted, and brass players and percussion-
ists tend to be more extroverted. This pattern fits well with the typical roles of
these instrument groups in symphony orchestras, where individual brass and per-
cussion players have more prominent roles than string players, who are part of
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larger sections. String instruments can also be considered technically more
demanding, requiring longer periods of solitary practice. However, it is difficult to
establish whether people’s personalities affect their instrument choice or whether
playing a particular instrument shapes an individual’s personality to a direction
determined by the typical roles and demands attached to that instrument.

The typical personality profiles of composers and music teachers follow similar
intuitive patterns. Composers, for instance, have been found to be the most intro-
verted of all musicians, whereas music teachers are even more extroverted than
the general population. These differences reflect the varying roles and forms of
musicianship. While there is considerable variation within any given category of
musicianship, it may be that musicians have gravitated toward their preferred pro-
fessional practice—be it composers, ensemble musicians, soloists, or educators—
because of the way these tasks fit with their natural ways of engaging with
others.

PERSONALITY AND PERFORMANCE ANXIETY

Most professional musicians have experienced some level of performance anxi-
ety while performing, and it has been estimated that 2535 percent of professional
musicians suffer from severe performance anxiety that impairs their work and
well-being. Importantly, certain personality traits—namely neuroticism and intro-
version—are associated with an increased sensitivity to performance anxiety. As
discussed in chapter 25, neuroticism is a personality trait associated with an
increased tendency to experience negative emotions such as worry and anxiety.
Thus, it is not surprising that neuroticism is also associated with the tendency to
experience performance anxiety in musical performance situations. The link
between introversion and performance anxiety relates back to the dual conflicting
demands of musicianship: On the one hand, introversion helps with sustaining
focus during the long hours of practice, but on the other, it makes individuals more
prone to experience performance anxiety in concert situations.

Introversion is not associated with negative emotionality or anxiety-proneness
per se, but it is associated with an individual’s capacity to tolerate external stimu-
lation. Extroverts are outgoing and sociable, and they thrive in environments with
high levels of stimulation. For example, many extroverts find it easier to concen-
trate when there is noise or music in the background, as it helps to raise their
arousal levels. Introverts, on the other hand, find it easier to focus in silence, and
they are easily disturbed by background noise. Psychologists think this is due to
introverts and extroverts having differing levels of optimal arousal; extroverts
need more stimulation to raise their arousal levels close to optimum, whereas
introverts are easily overstimulated. In the context of musical performance, the
performance event can be considered a highly stimulating situation. Because
extroverts are able to tolerate higher levels of stimulation without becoming over-
stimulated (and might even perform better as the result of increased arousal lev-
els), they often experience performance situations as positive and exciting.
Introverts, on the other hand, can easily exceed their optimal levels of arousal in
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such situations, and overarousal can have negative effects on their performance.
However, the level of optimal arousal also depends on the demandingness of the
task at hand. The more demanding the task, the lower the optimal level of arousal
is (and vice versa). For example, if one is performing a very familiar and easy
piece of music, the level of optimal arousal would be higher than in the case of a
very difficult, complex piece of music.

While personality traits such as neuroticism and introversion are associated
with the tendency to experience performance anxiety, the most important con-
tributors to music performance anxiety are self-esteem and self-efficacy. Self-
esteem refers to an individual’s overall attitude toward (and respect for) oneself,
and self-efficacy reflects an individual’s beliefs about his or her abilities and capa-
bilities. Research has found that the self-esteem of musicians and music students
is directly linked to how well they perform in their work and studies, suggesting
that musicians may find it difficult to separate their self-image from their musical
abilities. Low self-esteem and low self-efficacy are associated with high perfor-
mance anxiety, but it is not clear whether low self-esteem leads to anxiety or
whether anxiety causes low self-esteem. It may be that high anxiety leads to a
poorer performance in concerts, which again leads to lower self-esteem, for
example. In any case, it would be beneficial for musicians’ and music students’
health and well-being if professional music training involved more effective per-
formance coaching and learning about strategies to mitigate negative perfor-
mance anxiety.

CONCLUSION

The average personality profile of musicians and music students tends to differ
from the general population. Moreover, different types of musicians often have
distinct personalities related to the type of music or instruments they play and the
type of musician they are, whether a performer, teacher, or composer. While
cause-and-effect relationships are difficult to establish when it comes to personal-
ity and other individual differences, it is most likely that people’s personalities
influence their motivation to seek out certain kinds of musical activities in the first
place (and thus their hobbies and career pathways). Conversely, it seems unlikely
that engaging in certain musical activities can actually change one’s personality.
However, there is also emerging evidence showing that musical training may have
a positive effect on certain social traits, such as empathic ability. Thus, while
musical activities and careers may be particularly attractive to certain types of
people, it may also be that musical activities reinforce and shape their individual
characteristics to a certain extent.
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27. Who Likes Sad Music and Why?

Sandra Garrido

A scan of the song charts around the world at any given time is likely to reveal a
number of popular songs that will probably draw a tear from the listener. People
love to have a good cry over a song. This is quite paradoxical given that, in gen-
eral, people prefer to avoid things that make them feel sad. In fact, emotion theo-
rists classify sadness as a negative emotion, and negative emotions are often
understood as evolutionary motivators to avoid things that are harmful or unhelp-
ful. Just as we tend to avoid foods or substances that make us feel physically
unwell, we also tend to stay away from situations or people that cause us emo-
tional distress. Why, then, do we enjoy sadness in the case of music?

In fact, not everyone enjoys sad music, and those who do tend to enjoy it or be
attracted to it for different reasons. The reasons why we listen to sad music are
related both to our personality and to the psychological functions that sad music
can fulfill. Even what we perceive as sad differs from person to person and may
differ from day to day for a single individual.

In cultures all over the world, there are similarities between the way sadness is
expressed in music and the physical changes that occur in our voices and vocal
tracts when we communicate sadness. For example, people who feel sad tend to
speak slowly and with a lower voice pitch and to have less changeability in that
pitch than people who feel happier. When a more intense form of grief is being
expressed, voices often become higher pitched and louder, use ingressive phona-
tion (or inhaling while vocalizing), or may make a “breaking” sound, which is
caused by constriction of the pharynx in the throat. Music often mimics these
vocal sounds in expressing sadness or grief, whether through features of the com-
position itself, instrumental sounds, or the vocal techniques of singers. Thus,
much of what we perceive as sadness in music is related to what we have learned
throughout our lives about acoustic cues that express sadness.

Our own mood also has an effect on whether a piece of music is perceived as
sad. Sadness is generally understood to be a low-arousal or low-energy emotion.
However, more positive emotions, such as peacefulness, reflectiveness, or calm-
ness, are also low energy. Emotion theorists say that the distinction between posi-
tive low-energy emotions such as peacefulness and negative low-energy emotions
such as sadness often lies in whether we personally perceive the circumstances in
which the emotions are experienced as positive or negative. For example, music
that is slow and calm may be perceived as sad if the individual listening to it is in a
sad frame of mind. On the other hand, someone who is feeling peaceful and relaxed
may perceive the same piece of music as simply expressing beauty or serenity.
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HOW WE USE MUSIC TO MANAGE MOOD

In addition to influencing whether we perceive a particular piece of music as
sad, our mood has an influence on the types of music we listen to. Mood manage-
ment theory argues that all of our choices in relation to media, such as the music
we listen to, the movies we watch, or the books we read, are designed to help
improve our mood, if we are feeling low, or to sustain a good mood, if we are
already in one. The evidence seems to support this, with several studies showing
that we generally do seem to prefer to listen to music that makes us feel happy.

However, it is well known that when people feel sad, they often like to listen to
music that matches how they feel. It appears that doing this can actually improve
their mood in the long run as well. Although the music may cause the listener to
feel sad at first, certain psychological benefits can be achieved that ultimately
cause some listeners to feel better. Among the benefits that can be obtained from
listening to sad music are venting negative emotions (catharsis), feeling connected
with other people who are experiencing the same thing as us, or reflecting on and
making sense of life events. The types of benefits we are most likely to obtain
from listening to sad music are closely related to our personality, and so some of
the personality traits that are most closely associated with enjoying sad music are
discussed in more detail below.

PERSONALITY AND A LIKING FOR SAD MUSIC

Research has demonstrated that people with particular personality traits are
more likely to be attracted to sad music than other people and to use it in particu-
lar ways. For example, absorption is the capacity to become so deeply engrossed
in something we are doing that we are unaware of the passage of time or things
that are going on around us. Becoming profoundly absorbed and detached from
the world around us for a time is a healthy process that can help us to cope with
stress. The temporary suspension of self-awareness involved in absorption can
also help us to reach peak states of mental performance known as flow. When we
are in a state of flow, our mind feels sharp and alert, or we feel what people some-
times call “in the zone.” Elite athletes, professional musicians, and other people
who are the top performers in their fields, often report experiencing flow in their
work. Because absorption enhances our daily functioning and our ability to adapt
to stress, the brain appears to reward experiences of absorption by activating plea-
sure systems when we become deeply engaged in activities to this extent.

Many people with strong capacities for absorption are often attracted to sad
music. Several studies have shown that people with high capacities for absorption
seem to be able to just enjoy the emotional journey of listening to sad music with-
out this being an unpleasant experience in the way that sadness would usually be
if triggered by real-life events. In effect, the listener detaches from the negative
aspect of sadness and is able to become absorbed in and to enjoy the emotional
stimulation and beauty of the music.

Openness to experience is another personality trait that seems to be connected
to liking sad music. Openness is one of the traits included in the Big Five
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personality model, which holds that just about all human characteristics can be
covered by the five traits of extroversion, openness, conscientiousness, neuroti-
cism, and agreeableness. The Big Five personality model is often used in psycho-
logical research to understand the basis for differing human behaviors, including
the different ways people respond to music. People with high scores in openness
tend to be imaginative, are easily moved by the arts, are attentive to their inner
world and feelings, enjoy variety, and are intellectually curious. They are also
more likely to experience absorption, as discussed above. People with high scores
in openness to experience often have intense responses to sad music and usually
enjoy it more than other people.

Music that is categorized as sad often has a broad range of emotional expres-
sion. For example, the music may start sad and melancholy, become intensely pas-
sionate in the middle, and then resolve with a sense of peacefulness at the end.
Because people with high scores in openness to experience usually like variety
and to experience a whole range of emotions, it is often this emotional change-
ableness that they enjoy rather than just the experience of sadness alone. Listening
to sad songs gives them a chance to experience a whole array of different emo-
tions in a short time and in a context that does not have real-life consequences.

Another important characteristic that is related to liking sad music is empathy.
Empathy is the capacity to imagine how someone else is feeling, or being able to
put oneself “in the other’s shoes” and to feel what that person is feeling. Many
scholars think that empathy involves the activation of mirror neurons. A mirror
neuron is a nerve cell in the brain that is switched on when we observe someone
else performing a particular action. The neuron activated is the same one that
would be activated if we were performing the action ourselves. For example, if we
see someone else kicking a ball, the neurons that would be activated if we were
kicking the ball ourselves are triggered. In the same way, when we see someone
else smiling, the neurons in our brain that would be activated if we were smiling
are stimulated simply by seeing someone else smile.

To some degree, mirroring or mimicking these behaviors in our brain, even if
we do not physically perform them, actually makes us feel as if we were doing
them ourselves. Thus, seeing someone else smile makes us feel like smiling,
which can cause us to feel a little happier, and seeing someone cry can make us
feel a little bit like crying, which can cause us to feel a bit sadder. In the same way,
it seems that hearing sadness being expressed in music can activate the same neu-
rons that would be triggered if we were expressing this sadness ourselves. Thus,
we feel empathy for the feelings being expressed by the singer or by some imagi-
nary person that we may unconsciously picture behind the music, and we feel a
little bit sad ourselves in response to that.

Rather than avoiding music that makes us feel empathetic and sad, however, the
evidence shows that people who are strongly empathetic or prone to experiencing
the emotions of others are more likely to be attracted to sad music than other peo-
ple. Why is that? Well, like absorption, empathy is a healthy capacity to have from
an evolutionary perspective. Empathy allows people within a group to be able to
understand the emotions of others, respond to the needs of others, and take steps to
protect the group as a whole from things that could be damaging or harmful.
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Imagine our ancestors in prehistoric times when language was not as developed
as it is today. Communication of emotions and needs likely took place using facial
expressions and body language as well as vocal cues, such as the tone of voice and
the speed and urgency of vocal sounds. If one member of the group was sad
because of something harmful that had happened, the whole group would benefit
from knowing what had happened and from taking steps to protect the group from
further harm from the same source. Thus, empathy promotes social bonding
between members of a group and causes individuals in the group to stick together
and look after each other. Therefore, the capacity for empathy is an evolutionarily
adaptive trait that has helped the human race to survive. Again, its usefulness to
human survival ensures that the brain will reward empathetic behavior and make
it feel pleasurable when we do it. Listening to sad music gives people an opportu-
nity to use and exercise their capacity for empathy, even when there are no real-
life events causing the sadness. Although what is experienced is a negative
emotion, the brain makes it feel pleasurable for some people because of the way it
activates the capacity for empathy.

Another psychological benefit that we can get from listening to sad music is the
opportunity to engage in self-reflection. Reflectiveness is a psychologically healthy
trait that is an inclination toward self-analysis, or thinking about and questioning
one’s own feelings and experiences. Reflective people are often good at dealing
with their emotions because self-reflection can help people to go through pro-
cesses such as cognitive reframing (finding more positive ways to view their expe-
riences), problem-solving (thinking of solutions to difficult situations), or
acceptance (learning to tolerate an unchangeable situation). Listening to sad music
provides an opportunity for people to engage in self-reflection, and so it helps
them to cope with negative emotions they may be experiencing. Thus, people with
high scores in the personality trait of reflectiveness are often more attracted to sad
music than other people.

A trait that is related to reflectiveness but has very different outcomes is rumi-
nation. Rumination, in the original sense of the word, refers to the way cows and
other animals regurgitate and rechew partially digested food. In psychology, it
refers to thought patterns that are mostly involuntary in which a person “rechews”
negative and pessimistic thoughts in a repetitive way. It is similar to reflectiveness
in that it involves concentrating on thoughts about the self, but the difference is
that rumination does not help individuals to feel better about their experiences or
to get over their difficult emotions. Whereas a reflective person will focus on find-
ing solutions or ways to understand their situation that make it easier to deal with,
a ruminative person focuses on all the negative aspects of his or her situation and,
therefore, tends to feel much worse afterward. In fact, rumination is closely asso-
ciated with clinical depression. People can find it very difficult to switch off these
negative thoughts because of the chemical imbalances in the brain that can occur
during episodes of depression.

People with strong tendencies to rumination also tend to listen to sad music a
lot. In fact, when people are feeling depressed, they are likely to increase their
music listening, particularly listening to music that reflects how they are currently
feeling. However, it seems to be the case that this is not always pleasant for the

Thompson_The Science and Psychology of Music.indb 153 @ 20/06/20 10:45 AM



®

154 The Science and Psychology of Music

individual or beneficial for his or her mental health. The processes described
above by which people can obtain numerous psychological benefits from listening
to sad music seem to malfunction in the case of ruminators and people with
depression because of the negative thought patterns that are triggered when listen-
ing to sad music. However, it seems as if the brain often keeps rewarding the
behavior on some level, and so depressed people may keep listening to sad music
over and over, even though it is not helping, until they obtain professional psycho-
logical assistance to develop more helpful patterns of thinking. Interestingly,
experimental evidence has shown that even though people who are depressed sel-
dom feel like listening to upbeat, happy music, listening to music that communi-
cates a positive message or that connects them with happy memories whether that
music is happy or sad sounding, can often be more effective for improving their
mood than listening to music with negative themes.

CONCLUSION

Personality has a big influence on whether we perceive certain music as sad,
how we respond to it emotionally, and whether we enjoy listening to it. People
with certain personality traits, such as absorption, empathy, openness to experi-
ence, and reflectiveness, may enjoy listening to sad music while obtaining certain
psychological benefits from doing so. However, the processes that enable us to
benefit from listening to sad music often backfire in people with clinical depres-
sion; they may end up feeling worse after listening to sad music.
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28. Violence and Music
Kirk N. Olsen and William Forde Thompson

Themes of violence are commonplace in all forms of media. The daily news is
riddled with stories of murder, death, and destruction. Television and cinema are
constantly pushing the boundaries of acceptable depravity. Popular video games
allow players to inflict violent acts on other gamers through online multiplayer
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experiences, and music with lyrics that describe rape and murder is readily acces-
sible through online platforms such as Spotify and YouTube. Exposure to violent
media has the potential to desensitize people to violence and normalize its exis-
tence in society. It is not surprising, therefore, that research on the psychology of
media violence has spent a great deal of resources investigating how exposure to
such violence affects how people think, feel, and behave. In this chapter, we will
discuss one of the most understudied domains of media violence: music with vio-
lent themes.

VIOLENCE IN MUSIC

Violence is defined by the World Health Organization (2019) as “the intentional
use of physical force or power, threatened or actual, against oneself, another per-
son, or against a group or community, that either results in or has a high likelihood
of resulting in injury, death, psychological harm, maldevelopment, or depriva-
tion.” In visual media such as television, cinema, and video games, acts of vio-
lence such as those captured in the World Health Organization’s definition can be
seen and even controlled. Music, on the other hand, is primarily an auditory expe-
rience; we hear music rather than see music. Of course, it is true that viewing a
live music performance can enhance the listening experience. In some cases,
musicians even act violently while they perform (e.g., rock musicians burning or
smashing their guitars and drumbkits; Nirvana and Jimi Hendrix are noteworthy
examples). Nevertheless, violence in music is primarily conveyed through the
description of violence found within lyrical content.

Music with violent lyrics is not common when compared to the majority of
Western music, but it is increasing. The proportion of music with violent themes
rose from almost nonexistent in the 1960s to approximately 10 percent in 2010.
The genres that are most associated with violent messages include rap music and
extreme metal music, such as death metal. Violent rap music was largely popular-
ized through the gangsta rap movement of the 1990s. It is often characterized by a
recurrent drumbeat with strong emphasis on fast-spoken vocals. Not all rap is
about violence, but some rap music is explicitly violent and may even glamorize
murder, violence toward women, and substance abuse. Extreme metal music, such
as death metal, is characterized by loud, distorted guitar playing, fast “blast-beat”
drumming, and screaming or growling vocalizations that depict extreme acts of
violence. Cannibal Corpse—the most successful American death metal band—
has released multiple albums in the American Top 40 Billboard charts and sold
over two million units worldwide. Some examples of their song titles are “Relent-
less Beating,” “Hacksaw Decapitation,” and “She Was Asking for It.” In arguably
their most popular song, “Hammer Smashed Face,” Cannibal Corpse lead singer
George “Corpsegrinder” Fisher writes in intimate detail about a hypothetical mur-
der experience:

“Eyes bulging from their sockets
With every swing of my mallet
I smash your f— head in, until brains seep in
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through the cracks, blood does leak
distorted beauty, catastrophe
Steaming slop, splattered all over me”

Lyrics such as these have alarmed parental, community, and lobbyist groups,
who blame such music for violent crimes and sometimes even want the music
banned. There is no doubt that the lyrical themes push the boundaries of censor-
ship laws: Cannibal Corpse had their music banned for periods of time in Ger-
many, Australia, and Russia. Yet, such lyrics are commonplace and enjoyed by
millions of fans across the world, and there is also no definitive evidence that
violent music actually causes fans to behave violently.

Lyrical content undoubtedly represents the most direct and explicit way to con-
vey violence in music, and for this reason, the phrase “violent music” is best
restricted to music with lyrics that unambiguously depict acts of violence. But
what about the nonlyrical sounds from musical instruments and the screaming or
growling quality of the vocals? Can these sounds successfully convey violence or
aggression when violent lyrics are absent or unintelligible?

CAN MUSIC SOUND VIOLENT?

People are afraid of what they do not understand, and fear of the unknown can
apply to music. Early in the history of rock and roll, some people who were unfa-
miliar with the genre called it “noise.” This reaction inspired the AC/DC song
“Rock and Roll Ain’t Noise Pollution.” More recently, extreme metal music has
been described as having an “aggressive” sound, and it is interesting to consider
whether this description simply reflects a lack of familiarity with the genre or
whether there is a legitimate case to be made that extreme metal has an aggressive
sound. Take death metal, a genre that is characterized by instrumental and vocal
sound qualities (timbres) with unnaturally low fundamental frequencies (pitch)
and high levels of distortion, roughness, and intensity (loudness). Distortion has
the effect of creating a “harsh” sound quality rather than a “clean” sound quality
(consider the difference between an electric guitar and an acoustic guitar). Rough-
ness has a similarly harsh effect on vocalizations and determines whether some-
one has a “hoarse” or “croaky” voice.

In the environment, sounds that contain these acoustic features tend to be found
in auditory warnings—for example, animal growls that communicate threat and
elicit fear in potential prey. There is now evidence showing that these acoustic
features are found in human growling vocalizations that are commonplace in vio-
lent death metal music. When the loud and distorted electric guitars are combined
with these vocalizations, nonfans of death metal experience the music as a scary,
gruesome, and intense wall of noise that leaves them feeling threatened, fearful,
and distressed. It seems that death metal musicians have harnessed specific aspects
of sound in their music that taps into primal responses that can be traced back to
ecological foundations.

Having explained why music may sound aggressive and even violent, we now
discuss the characteristics of those who listen to violent music, how listeners experi-
ence this music, and how such experiences affect thoughts, feelings, and behaviors.
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CHARACTERIZING FANS OF VIOLENT MUSIC

It is commonly believed that fans of extreme metal music are angry people, and
the enjoyment of violent music must indicate a psychological dysfunction and
antisocial lifestyle. Research investigating these types of claims study specific
characteristics of violent music fans and compare those with nonfans of violent
music. Characteristics may include personality traits, mental health, and capacity
to empathize with others. The most common measure of personality is the Big 5
personality inventory that considers five dimensions: extroversion (outgoing, ener-
getic, talkative), agreeableness (friendly, compassionate, cooperative), conscien-
tiousness (disciplined, dependable, cautious), neuroticism (tendency toward
anxiety, shyness, self-doubt), and openness to experience (creative, curious, pref-
erence for novelty). Mental health is commonly measured using questionnaires
that indicate whether someone is currently experiencing depression, anxiety, or
stress or has a predisposition to do so, and empathy can be measured by present-
ing scenarios to participants (e.g., someone acting aggressively to another person)
and asking whether the participant sympathizes with the aggressor or the victim.

The findings from a range of studies in music psychology have shown that
fans and nonfans of violent music have quite similar personality characteristics.
Where differences are reported, they are often very small. For example, one
study in Australia showed that a group of forty-eight fans of death metal were
fractionally lower in agreeableness and conscientiousness than a group of ninety-
six nonfans. However, their findings also showed that fans of violent music do
have the capacity to show empathy for people in need, and this capacity is simi-
lar to nonfans. There is some evidence that people with mental health issues
such as depression or anger occasionally gravitate toward violent music, perhaps
because the music and its associated community of fans fulfill psychological
needs that are not met in mainstream society. However, there is no evidence that
listening to this music causes mental health problems. Rather, there is mounting
evidence that violent music can actually function to reduce feelings of depres-
sion or anger in fans.

The majority of research investigating how listeners respond to violent music
has focused on the potential for negative outcomes. This is understandable, as it is
in the community’s best interest to predict and minimize the occurrence of tragic
violent events. But what does the scientific evidence say? Does exposure to violent
music lead to negative outcomes such as aggression and violence?

ARE THERE NEGATIVE OUTCOMES FROM LISTENING TO
VIOLENT MUSIC?

There are three key areas of research on the possible negative outcomes of
exposure to violent music. They are studies that measure music’s effect on aggres-
sive thoughts, feelings, and behaviors. One of the key issues in these studies is
whether violent lyrics or nonlyrical aggressive musical sound can elicit negative
outcomes. Death metal music often has explicitly violent lyrics, and the musical
sounds contain a range of aggressive signals that gives the music an aggressive or
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violent “feel.” That is, an aggressive sound provides a backdrop for explicitly vio-
lent lyrics. It is intuitive to predict that an aggressive sound may affect a listener’s
emotional state (feeling angry) and physical arousal (feeling energized). Lyrics, on
the other hand, are explicitly violent and may elicit aggression-related thoughts in
addition to feelings of emotional and physical arousal. The scientific evidence
suggests that violent lyrics and aggressive sounds in music can both increase the
propensity for nonfans to think aggressively and feel energized and hostile. How-
ever, these effects tend to last for very short periods of time and in the context of a
laboratory experiment, so it is unclear whether they translate to real-world situa-
tions outside of laboratory conditions.

One way that researchers can investigate the effects of violent music on
aggressive behavior is the “hot sauce” method. Here, listeners are presented
with violent music for a period of time, and then researchers ask participants to
indicate how much hot sauce they would like to give to the next participant,
having been told that the next participant strongly dislikes hot sauce. The idea
is that if exposure to violent lyrics causes listeners to feel aggressive, they
might choose a greater amount of hot sauce than someone who is not feeling
aggressive. Researchers have found that people who are exposed to violent lyr-
ics in heavy metal, rap, and rock music exhibit greater levels of aggression
(more hot sauce) than those who are exposed to music that does not contain
violent lyrics. The question of how these results relate to more serious aggres-
sive behavior is important to consider. At present, there is no clear evidence
that people who listen to violent lyrics become more aggressive in the real
world.

Some studies have addressed whether there are long-term effects of violent
music that last beyond the hour usually needed for a laboratory experiment.
Results have shown that over a two-month period, greater exposure to violent
music was associated with an increased propensity to feel aggressive and a higher
incidence of reported aggressive behaviors. However, as with many associations,
it is impossible to say whether the increased exposure to violent music caused the
increase in aggression. It could be that some other factor led to an increase in
aggression as well as an increase in exposure to violent music.

It is clear that music with violent lyrics can elicit short-term increases in aggres-
sive thoughts, feelings, and even behavior within a laboratory setting. When lon-
ger time periods are considered outside of the laboratory, it is unclear whether
violent music causes negative outcomes. Many fans of music claim that listening
to violent music can help them deal with difficult feelings, so it could have a thera-
peutic benefit.

Some research on violent music has only considered the effects of music on
nonfans and has demonstrated that there are negative consequences of listening to
violent music. However, given that nonfans neither enjoy nor listen to violent
music in their day-to-day life, it is not surprising that they report negative feelings
after listening to this music. To address this problem, more recent research has
focused on the experience of fans of violent death metal, and this has shown that
fans can actually benefit from listening to violent music.
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ARE THERE BENEFITS FROM LISTENING TO
VIOLENT MUSIC?

Research suggests that fans of violent music may derive psychological and
social benefits from listening to their preferred music. One study measured emo-
tional experiences after participants listened to a range of death metal music. Fans
of death metal experienced empowerment, joy, and even peace after listening to
violent death metal music. In contrast, the typical nonfan experienced tension,
fear, and anger after listening to the same music. Furthermore, fans reported using
violent music to regulate their mood. For example, they reported that the music
helped them to discharge negative feelings and to revive themselves when they
were feeling tired or worn out. One fan described his experience listening to death
metal by stating that the music “makes me feel energetic when I'm down, and
when I’m angry it brings me to a dark place internally so that I can work through
these feelings.” Another fan stated that the music “releases a lot of negative emo-
tions and stress and focuses your attention on something you enjoy.” The violent
lyrical content in death metal may also function positively to enhance fans’ iden-
tity and feelings of belonging by defining clear social boundaries between in-
group (fans) and out-group members (nonfans). Such boundaries function to deter
nonfans while simultaneously increasing social bonds between fans within the
death metal community.

CONCLUSION

Why is it that some people can appreciate violent music and experience positive
outcomes, whereas others cannot? A full understanding of the enjoyment of vio-
lent music needs to incorporate explanations at multiple levels of analysis that
include biology, psychology, society, and culture. At the biological level, specific
acoustic features in violent music may elicit chemical changes in the body that
underpin feelings of positive energy and power reported by fans and tension, fear,
and anger reported by nonfans. At a psychosocial level, violent music may enhance
fans’ well-being through mood regulation and an increased sense of identity and
belonging that comes from close-knit bonds with other fans. At a cultural level,
depictions of extreme violence in death metal are appreciated by fans for crossing
implied censorship lines that further reinforce the community’s sense of identity
outside the mainstream music culture.
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29. Maternal Songs as Bonding Rituals
Sandra E. Trehub

Mothers throughout the world sing to infants in the course of providing care. Each
mother sings in a manner that is unique in some respects but similar in other
respects to mothers from the same culture. The differences across cultures are
striking, reflecting different attitudes and practices about infant care. Infants are a
receptive audience for maternal singing not only because of their keen perceptual
abilities but also because of their motivation for musical engagement. In light of
the important role that music plays in the lives of adolescents and adults, it is not
surprising that maternal singing—the main source of musical exposure for
infants—has noticeable effects on infant attention and emotion. More surprising
and important, perhaps, are its implications for the mother-infant relationship and
for infants’ social and emotional development more generally. It seems reasonable
to consider maternal songs as bonding rituals because of their similarity to other
rituals and their consequences for participants.

MUSIC LISTENING SKILLS IN INFANCY

Infants are remarkable in their perception of auditory patterns, especially musi-
cal patterns. They can detect subtle changes in the pitch or duration of a single
note in a melody. In general, however, they focus on global melodic patterns rather
than individual pitches or durations. Like adults, they recognize a melody when it
is transposed or shifted to a different key or pitch level. For example, “Twinkle,
Twinkle Little Star” or any highly familiar song is recognized regardless of its
starting pitch. Similarly, infants recognize specific thythms (e.g., dum da da dum
dum) when presented at different tempos or rates (e.g., faster or slower). Infants
are also sensitive to the beat of rhythmic music. By about five months of age, they
move rhythmically to rhythmic music, which can be considered a precursor to
dancing. Such rhythmic movement, although precipitated by music, is not syn-
chronized with the music. In fact, moving to the beat of music is not usually evi-
dent until about four years of age.

Infants have distinct music preferences, just as adults do. They prefer vocal
music to instrumental music, which may be linked to the biological significance of
the human voice. They also prefer temporally regular music (i.e., music with a pre-
dictable beat) to irregular music. They prefer familiar music to unfamiliar music,
and by twelve months of age, they prefer unfamiliar music in a familiar style (e.g.,
Western) to music in an unfamiliar style (e.g., non-Western). Also of interest is their
preference for emotive song renditions over more neutral renditions, even as new-
borns, suggesting an inborn preference for positive vocal tone. At one time, infants
were thought to prefer higher-pitched to lower-pitched singing. It has become clear,
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however, that their pitch preferences are context-dependent. For example, they pre-
fer higher-pitched renditions of play songs, which emphasize their lively, playful
quality, and they prefer lower-pitched renditions of lullabies, which emphasize their
soothing quality.

Infants” memory for music is exceptional, especially for vocal music. After at-
home exposure to musical recordings for one or two weeks, infants recognize the
melodies when they are presented at the same pitch level or at different pitch levels
(transposed). When the melodies are vocal rather than instrumental, they also
remember the original pitch level of the melodies. Moreover, when five-month-old
infants are exposed to a novel song at home for one or two weeks and have no
further exposure to it thereafter, they recognize the song several months later. In
fact, they distinguish the original song from another song with the same lyrics and
rhythm, which indicates that they remember the melody itself.

The context of listening also influences infants’ interpretation of music and
their memory for that music. At times, adults bounce infants while they listen to
music. The pattern of such bouncing—on every second beat or every third beat—
influences how infants perceive and remember the music. Moreover, the songs
that mothers sing have short-term as well as long-term consequences for infants.

MATERNAL SINGING: CONTEXTUAL FACTORS

In developing countries, mothers remain in almost constant physical contact
with infants, carrying them throughout the day—in slings with infants against the
front, back, or side of the mother’s body—and sleeping with them at night. In gen-
eral, mothers in developed countries maintain much less physical contact with
their infants. However, they engage in more face-to-face interaction with infants
who are safely ensconced in various devices—high chairs, bouncers, or swings—
until they are moved to separate areas for sleep. Perhaps it is no surprise that the
predominant songs for infants in high-contact cultures are lullabies, and the pre-
dominant songs for infants in low-contact cultures are play songs.

Although it is common to think of musical experiences as auditory events,
infants’ musical experiences are typically multimodal events. For infants in high-
contact cultures, maternal lullabies are typically accompanied by the warmth of
the mother’s body and her movement because her singing often occurs while per-
forming chores at home, in the fields, or elsewhere. Infants in such cultures remain
with their mother at all times, resulting in incidental exposure to a wide range of
music in the community, including religious songs, work songs, dance songs, and
mourning songs. By contrast, the face-to-face performances in low-contact cul-
tures are accompanied by distinctive facial expressions (i.e., considerable smiling
while singing) and often by observable body movement, such as side-to-side
swaying or rhythmic head nodding. Although these infants have limited contact
with the wider community, they have periodic opportunities for overhearing
recorded music intended for their parents.

Despite cross-cultural differences in the manner of caregiving, mothers in all
cultures are committed to the well-being of their infants. Nevertheless, there are
various short-term consequences of high rates of holding and carrying infants,
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such as increased infant sleep duration and decreased fussing or crying. Different
caregiving practices arise from different societal values, such as collectivism and
interdependence in high-contact societies versus individualism, independence,
and self-reliance in low-contact societies.

Attitudinal differences across cultures are reflected in the ways in which moth-
ers put infants to sleep. In so-called carrying cultures, infant sleep is unscheduled,
unfolding naturally and incidentally as mothers go about their usual activities. On
occasion, however, mothers sing lullabies to accelerate sleep. What is invariant,
however, is the mother’s presence during the infant’s transition to sleep. In con-
trast, mothers in low-contact societies that value independence expect infants to
fall asleep on their own within a number of months after birth. Such societies have
witnessed an unprecedented demand for costly professional guidance in “infant
sleep training.” Common do-it-yourself alternatives involve commercial sleep
machines or smartphone apps designed for use with infants. Such devices emit
nature sounds (e.g., rain, ocean), artificial sounds (white noise, simulated vacuum
cleaner), or recorded lullabies that promise to deliver infant slumber without
parental intervention.

MATERNAL SINGING: DESCRIPTIVE FEATURES

Research to date has largely focused on Western societies and therefore on play
songs. What has emerged is that mothers (and fathers) sing to infants at a higher
pitch level, slower tempo, and with a warmer vocal tone than when singing the
same songs in other contexts (e.g., informal, self-directed singing). Naive listeners
evaluate the versions sung to infants as more loving than the versions sung in
other contexts. The presence of an infant seems to be necessary for eliciting fully
expressive performances from parents. For example, parents are unable to pro-
duce equally emotive renditions when they attempt to reproduce such perfor-
mances in the infant’s absence. In fact, mothers’ performances are less expressive
or loving than usual when the infant is present but obscured from view (e.g., cur-
tain between mother and infant). The quality of maternal performances seems to
depend critically on as yet unspecified feedback from infants (e.g., wide-eyed
attention, focus on singer’s face) that confirms their engagement with the per-
former or performance. Also notable is mothers’ almost constant smiling face
while singing to infants, in contrast to their intermittent smiling when talking to
infants.

Although mothers know the tunes and lyrics of several children’s songs, they
sing the same few songs over and over again to their preverbal infants. When
asked why they sing those songs rather than others, mothers claim that these are
the infant’s favorites. In fact, mothers are highly confident about their reported
order of infants’ preferences—this one liked best, that one next, and so on. No
doubt, infants’ song preferences are influenced by how frequently mothers sing
specific songs. Whether mothers realize it or not, they are the primary drivers of
children’s musical preferences until children can make their own music-listening
choices. In general, mothers sing conventional children’s songs to infants. The
melody of “Twinkle, Twinkle Little Star” ranks high among maternal selections
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Photo 29.1 Baby Ryan and His Father. (Photo by Sheryl Seidman. Used by
Permission)

in English-speaking and non-English-speaking countries across wide geo-
graphic areas. Some mothers compose unique songs for their infants, and they
sing their own compositions frequently. Fathers who have limited familiarity
with children’s music sing pop songs or folk songs to their infants, personalizing
the lyrics by incorporating the child’s name and other child-specific information
(see photo 29.1).

Remarkably, mothers perform their songs for infants in a highly stereotyped
manner, typically singing specific songs at the identical pitch level and tempo on
different occasions. Those performances, which feature stereotyped visual as well
as auditory gestures, have parallels with rituals in various cultures, religions, or
cults where the form of a behavior sequence (e.g., ritual hand washing, ritual
chant, prayer, or dance) is more critical than its apparent function (e.g., achieving
clean hands, spiritual communion). Although rituals are present universally, they
differ in form from one culture to another. There are similarities, however, in their
broad function, which is to foster cohesion or belonging with others who perform
such rituals.

Maternal play songs are dyadic rituals, rather than group rituals, that promote
bonding or cohesion between those who perform the rituals (mothers) and those for
whom they are performed (infants). These songs are memorable and meaningful for
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mother and infant, evoking feelings of warmth, comfort, security, and connection.
There is no indication that maternal lullabies are performed in the ritualistic or ste-
reotyped manner of play songs. Moreover, unlike play songs, they promote disen-
gagement (e.g., sleep) rather than engagement (e.g., mutual attention) and social
cohesion.

FACTORS THAT COMPROMISE MATERNAL SINGING

Although mothers typically sing to infants several times a day, adverse circum-
stances can diminish the quality or quantity of such singing. For example, moth-
ers with postpartum depression are less motivated to sing to their infants, and the
singing that occurs lacks the vigor, positive emotion, and ritual nature of typical
maternal singing. In other words, their songs do not function as bonding rituals,
as they do for nondepressed mothers. Other adverse circumstances, such as pov-
erty and infant prematurity, elevate maternal stress levels and impede maternal
caregiving, including singing rituals. For example, prematurely born infants often
remain hospitalized for several weeks after birth, limiting opportunities for
maternal interaction. Even after discharge, such infants remain at elevated risk for
health and cognitive problems, and their mothers are at risk for anxiety and
depression. A number of ongoing initiatives are aimed at enhancing opportunities
for mother-infant interaction and maternal singing in neonatal intensive care
units.

CONSEQUENCES OF MATERNAL SINGING: ATTENTION

Infants in the newborn period and thereafter exhibit preferences for songs per-
formed in the maternal style (i.e., infant-directed (ID)) to those performed infor-
mally in self-directed style, which is consistent with inborn preferences for
emotionally positive vocalizations. Audio recordings of ID speech (i.e., speech in
the maternal style) are as effective as recordings of ID singing for capturing infant
attention, but multimodal maternal singing is more effective than multimodal
speech for maintaining infant attention and reducing distress. Undoubtedly, the
ritual nature of maternal singing, as opposed to more variable maternal speech,
contributes to its efficacy in regulating attention and emotion.

CONSEQUENCES OF MATERNAL SINGING: EMOTIONAL
AND SOCIAL REGULATION

Live multimodal singing by the mother affects infants’ level of arousal, per-
haps promoting optimal arousal levels—raising arousal when it is low and lower-
ing it when it is high. When researchers induce distress in ten-month-old infants
by having mothers become unresponsive to infants after a period of playful inter-
action, infants become highly aroused and visibly upset, trying repeatedly but
unsuccessfully to engage their unresponsive mother. When mothers resume play
with infants by means of multimodal singing or talking, infants’ arousal levels,
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negative vocalizations, and frowning decrease more rapidly when mothers sing to
infants than when they speak. In fact, crying infants are transformed into smiling
infants soon after mothers initiate their ritual songs. Presumably, those rituals
signal dyadic identity, evoking memories of comfort and pleasure and distracting
infants from their distress.

Songs that mothers sing regularly become especially significant, even when
sung by others. For example, five-month-olds are prepared to engage socially with
an unfamiliar woman after she sings one of the mother’s songs but not if she sings
a song heard equally often from a musical toy. By fourteen months, infants offer
help to others in need. The extent of their helpfulness is influenced by the adult’s
previous behavior. For example, fourteen-month-olds offer more help to an unfa-
miliar adult who previously moved in synchrony with them (i.e., precisely in time)
than to an adult whose movement was out of synchrony. If an unfamiliar woman
sings one of the mother’s songs, fourteen-month-olds subsequently offer more
help than if she sings an unfamiliar song. By performing a maternal song or bond-
ing ritual, even if performed imperfectly, the unfamiliar woman exhibits her
potential suitability or trustworthiness as a social partner—someone who is simi-
lar in some respects to the child’s mother.

The onset of independent singing typically occurs between the first and second
birthdays. At that time, infants produce songs that their mothers sing most fre-
quently. Despite their familiarity with songs of their favorite TV characters (e.g.,
Dora), they choose to sing their mothers’ songs—their bonding rituals—rather
than other familiar songs. As singers, they have new and effective means of emo-
tional self-regulation. Singing one of the mother’s songs evokes pleasant memo-
ries of mother-infant interactions, easing the stress of separation at bedtime,
ameliorating distress, or enhancing pleasure. As toddlers spend increasing time
outside the home, whether in daycare or other settings, they affiliate with children
who know the songs that they know or who like the songs that they like. Their
social choices have parallels to adolescents’ and young adults’ consideration of
music preferences when evaluating peers as potential social or romantic partners.

CONCLUSION

Singing to infants is part of the maternal caregiving repertoire in every region
of the world. Maternal singing is characteristically multimodal—involving sight,
touch, and movement as well as sound. The specific combination of multimodal
components in a specific culture reflects the traditions and values of that culture.
Maternal play songs can be considered rituals because of their stereotyped perfor-
mances, which are repeated with minimal variability. Like other rituals, bonding
or social cohesion is the principal function of these songs. Maternal songs also
function as critical caregiving tools because of their efficacy in promoting sleep,
ameliorating distress, regulating mood, and guiding social interaction.
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30. Music and Ecstatic States
David M. Greenberg

A powerful effect of music is that it can lead to elevated states of consciousness.
One such state is an ecstatic state. Ecstatic states are temporary mental and emo-
tional states that involve a sense of increased connectedness to other people or
one’s surroundings. It is important to note that ecstatic states are different from
trance or hypnotic states. Whereas an ecstatic state implies elevated conscious-
ness or heightened awareness, a trance state implies a loss or lack of conscious-
ness or awareness, as in hypnosis. Ecstatic states imply consciously gaining new
insights about the self and environment, whereas trance or hypnotic states imply a
loss of sense of self.

Ecstatic states have been documented for thousands of years, and although
states of ecstasy can occur in many different contexts, they are often associated
with religious experiences. This remarkable effect on consciousness means that
listening to or playing music can be a spiritual activity, whereby music seems to
connect us with something that is greater than ourselves. People of faith may
report that they feel closer to God; others may report that the music connects them
with nature or gives them a deeper understanding of the universe.

A common theme across religions from East to West is the involvement of
music and ecstatic states in spiritual practice. Many religious texts, including
those dating back thousands of years, provide deep insights about the role of musi-
cally induced ecstatic states. Particularly when it comes to mystical elements of
religion, ecstatic states play a large role in the connection between music and spir-
ituality. These beliefs and practices remain in prominent use today, and they offer
detailed explanations about the psychological and healing effects that music has
on the body and mind.

This chapter explores the beliefs and practices of inducing ecstatic states across
several religions and spiritual orientations, including Judaism, Sufism, Hinduism,
and Shamanism. The chapter culminates with an exemplary but brief case study
of an influential musician who used ecstatic states to achieve spiritual transcen-
dence. It will be shown that there is a common musical and psychological process
that occurs across religions to create a sense of spiritual transcendence. Specifi-
cally, it will be shown that two musical devices, repetition and improvisation, are
used to induce an ecstatic state. The musically induced ecstatic state then acts as a
container to facilitate a more profound experience of spiritual transcendence. This
process is displayed in figure 30.1.
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Figure 30.1 The Process of Achieving Spiritual Transcendence Through Music.

JUDAISM

Judaism is a religion steeped in music. Music is a central component to reli-
gious celebrations, rituals, and prayer, and the Torah (i.e., the Five Books of Moses
of the Old Testament) is read in Hebrew each week using a musical pronunciation
called trope. Many visual depictions of Tzaddikim (a Jewish righteous person)
include ecstatic dancing. These depictions contrast other spiritual practices, such
as Buddhist monks who are often depicted in silence and stillness. Musical activ-
ity in service of spirituality has been an integral part of the history of Judaism. It
is said that the Jewish prophets used music to induce a higher state of conscious-
ness and the mood state necessary to receive prophesy.

Kabbalah is an ancient tradition that includes mystical interpretation of Jewish
texts. Chassidism is a form of Judaism that draws heavily on the ideas of the Kab-
balah. Central to the worship of Chassidism is the nigun. A nigun, in the most
traditional sense, is a wordless melody that is repeated over and over again. The
melody can be simple or complex, and although nigunim (the plural form of nigun)
can be sung alone, they are typically sung in groups to increase their effect.
Nigunim are traditionally sung without instruments, although more contemporary
musicians have begun to add harmonic, rhythmic, and melodic instruments. The
repetition of a nigun can induce an ecstatic state that is experienced communally,
often invoking dance and movement. This was taken to an extreme by one Chas-
sidic group that was moved so deeply by the nigun that the members would “swirl
in summersaults from great ecstasy” (Pinson 2000, p. 94). Here, the musical
ecstasy was driven by the repetition of the nigun sung over and over.

SUFISM

Sufism is the mystical sect and practice of Islam. Similar to Judaism, music is a
central component to spirituality for Sufis, and they believe that music connects
humans to upper spiritual dimensions. Inayat Khan, who brought Sufism to the
West, wrote, “The Sufi . . . names music Giza-I-ruh, the food of the soul, and uses
it as a source of spiritual perfection” (Khan 1923, p. 76). In a similar way to how
rabbis describe how musical ecstasy can enable a person to “jump” or “skip”
beyond intellect to experience higher spiritual dimensions, Khan wrote, “The
consciousness by the help of music first frees itself from the body and then from
the mind (Khan 1923, p. 77).

Using music as a vehicle to experience spiritual transcendence is a central fea-
ture of the spiritual practice of Sufism. Sufis’ musical practices often use repetition
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and improvisation as a musical device. At a Sufi Dhikr ceremony, prayer includes
repetition, such as repeatedly chanting a devotional single word or phrase. The
chanting is sometimes accompanied with side-to-side head movement. During the
ceremony, Sufis form circles (e.g., concentric) and move step by step to their left
while chanting and praying. At times, an individual will step to the middle circle
and pray or sing devotionally (sometimes using improvisation) with word and
wordless melodies. The ceremony includes whirling dervishes who spin in circles
toward the left with their heads tilted and arms slightly raised (movements are to
the left so as to lead with the heart). During these rituals, the repetition of the
chanting along with the repetition of the circular movements create a circular
effect that induces a state of ecstasy and, as Khan said, achieves a higher state of
spiritual awareness.

HINDUISM

In Hinduism, like Judaism and Sufism, music is a key component of spiritual
practice. The Bengali saint Paramahansa Yogananada, who brought Hinduism to
the Western world, said that vibrational sound is the most powerful force in the
universe. As Yogananda (1974) detailed, singing can lead to an elevated state of
consciousness referred to as “God-realization” by attuning to the vibrations from
devotional singing to the “cosmic vibration” (Yogananda 1974).

Mantras, although now pervasive across religious and spiritual practices, were
first composed by Hindus thousands of years ago. They consist of a syllable, word,
or phrase that is chanted repeatedly. These mantras contain both melodic and
rhythmic elements. Some mantras have explicit meaning, but others are simply
sound patterns. Mantras can be practiced individually or in a group. They are
often used within the context of meditation or devotional prayer and have an emo-
tive or spiritual effect that is intended to create a transcendent experience for the
practitioner. Therefore, mantras can be considered to be the Hindu counterpart of
Jewish nigunim.

An extension of the mantra is kirtan, which is a musical form that features call-
and-response. Kirtan means “narrating” in Sanskrit and is considered to be a form
of chanting. Typically, the leader(s) sing a spiritual or religious phrase that is then
repeated by a separate group of individuals. This call-and-response pattern is per-
formed repeatedly, inducing a state of ecstasy. Kirtan often features instruments,
including the harmonium, tablas, mridanga, and kartals. As with the practices of
Judaism and Sufism, kirtan uses repetition as a musical device to induce an
ecstatic state.

SHAMANISM

Shamanism is an ancient practice that involves using altered states of con-
sciousness to interact with other people, the environment, and the spiritual world.
The altered state is achieved through different methods, including music. A prom-
inent method is drum circles, which involves at least three individuals and includes
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percussion instruments in African, Native American, or South American cultures
(e.g., djembes and congas). During a drum circle, there are one to several rhythmic
sequences that are repeated over and over, producing an ecstatic effect. At times,
one of the participants may improvise while the other members continue with the
same rhythm, providing a musical grounding for the improviser to freely explore
musically. Here, the repetition of the percussive rhythms facilitates a container
with which the participants can achieve a heightened state of spiritual awareness.

Ecstatic states cannot be discussed without noting movement and dance.
Ecstatic dance, which has been documented for thousands of years, is a communal
event in which a group of individuals come together to dance freely (i.e., entirely
improvised) for hours at a time. A more structured form of ecstatic dance was
developed by Gabrielle Roth, who, after studying with psychologists (including
influential gestalt therapist Fritz Perls) and shamans, developed the SRhythms
movement, which has become internationally known. SRhythms is a dance prac-
tice that involves meditative movement that increases a sense of creativity and
connection. In SRhythms, like in ecstatic dance, a group of individuals come
together for an improvisational dance to music. However, in the case of SRhythms,
the music and dance is structured across five successive rhythms: flow, staccato,
chaos, lyrical, and stillness. These five rhythms are intended to bring an individ-
ual to experience the range of human emotion and to achieve a heightened state of
conscious awareness. Though repetition can play a prominent role in the dance,
improvisation is the key element that put an individual in touch with one’s inner
self and an ecstatic state.

CASE STUDY

Many influential musicians throughout history have fused spirituality with
their music: Johann Sebastian Bach included an acknowledgment for the “glory of
God” at the end of his compositions; The Beatles spent significant time in India to
study meditation, and the great twentieth-century saxophonist John Coltrane used
both improvisation and repetition to induce spiritual transcendence. Coltrane was
one of the first in the jazz idiom to incorporate spirituality and music from the
East into jazz. His musical intensions were largely of a spiritual nature. He said,
“I’d like to point out to people the divine in a musical language that transcends
words. [ want to speak to their soul” (Porter 1998, pp. 78-79). Coltrane also stated
toward the end of his life that the majority of his music was a prayer to God.

In describing his improvisations, Coltrane wrote, “I’ll try to build things to the
point where this inspiration is happening again, where things are spontaneous and
not contrived. If it reaches that point again, I feel it can continue—It’s alive again”
(Porter 1998, p. 229). Coltrane was known to improvise continuously for an hour
or more at a time (in comparison, the typical jazz musician might improvise for
three to five minutes during any particular song). Coltrane was known to have
ecstatic experiences while performing, which can be heard and seen in video
recordings of his music. The audience also experienced ecstasy during his perfor-
mances, as he could evoke spontaneous reactions from the audience that were
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Figure 30.2 Motif That Is Repeated Musically and Vocally in “Acknowledgement”
from John Coltrane’s A Love Supreme.

akin to primal screams. The transcendent spiritual experiences felt by the listener
from both Coltrane’s live and recorded music has been well documented. There is
even an African Orthodox Church in San Francisco that reveres Coltrane as a
saint and revolves its services around his album A Love Supreme.

In addition to improvisation, Coltrane often used repetition as a musical device.
To the untrained ear, it may not sound like repetition, but through his improvisa-
tions, Coltrane would repeat an idea and modulate it in a variety of ways. One
explicit use of repetition is from the first part of the four-part suite of 4 Love
Supreme called “Acknowledgement.” In the piece, Coltrane plays the “A Love
Supreme” motif repeatedly. This motif is notated musically figure 30.2. Coltrane
repeats the phrase thirty-seven times and in all musical keys, indicating that “God
is everywhere” (Porter 1998, p. 242). This is followed by the musicians chanting,
“A Love Supreme,” to the same melody. This repeated motif is in many ways simi-
lar to the nigunim from Judaism, chants from Sufism, and mantras from the
Hinduism.

CONCLUSION

This chapter explored different routes to ecstatic states through music and their
connection to spiritual transcendence. It highlighted practices from Judaism,
Sufism, Hinduism, and Shamanism and showed how the use of repetition and
improvisation during prayer can facilitate ecstatic states that lead to spiritually
transcendent experiences. The chapter culminated with an exemplary case study,
showing how John Coltrane used improvisation and repetition in his music as a
device for spiritual transcendence. These diverse spiritual practices share remark-
able similarities, and their use for psychological and spiritual growth warrants
attention from the fields of music psychology and music therapy for future
research.
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31. Music and Rites of Passage
Jane W. Davidson and Stephanie Rocke

Music has a rich association with cultural traditions linked to key changes in our
lives. These changes are often referred to as rites of passage and include birth and
infancy, the transition from childhood to adulthood, love and heartbreak, and
marriage and death. This chapter explores how music can augment rites of pas-
sage and their associated ceremonies and events across cultures and time.

BIRTH AND INFANCY

The arrival of a baby is one of the most significant events in human experience.
In this context, music is found to have a variety of purposes. It can be a tool for
managing childbirth, assisting with bonding infant and caregiver, forming part of
birth ceremonies, and supporting infant care.

Although a baby’s arrival is a time of great joy, childbirth itself can be highly
stressful. Relying on scientific evidence that certain types of thythms, harmonies,
and melodies can help the woman relax, playing music with these features has
been found to reduce the stress of labor. For example, music with a slow pulse
tends to reduce heart rate, and this can help to calm the mother and even those
with her as supporters.

Music can also influence hormone releases. Hormones are substances produced
in the body that are transported in the blood to stimulate cells or tissues into
action. In childbirth, the release of these hormones can be counterproductive, but
when music is played, the hormone produced in stress-provoking situations can be
greatly reduced because the listener focuses on the music and is distracted from
the stressor.

In addition, according to gate control theory, loading an individual’s nerve
pathways with music information restricts other messages, such as pain signals.
This means that listening to music can also help to reduce the experience of pain.
In a situation such as childbirth, which can be both stressful and painful, women
are increasingly encouraged to use their favorite playlists to aid them through the
experience.

In a striking parallel, in some traditional African cultures, each mother is given
a unique birth song that is sung by both parents when planning the baby. Later,
other female members of the community learn the song so that it can be sung
while the mother is giving birth. It is the first sound that greets the child, its famil-
iarity forming a sonic bridge between life in the womb to life beyond.

In traditional Indian Hindu family contexts, special songs are sung by women
at different stages of pregnancy and at birth. The lyrics of these sohar give the
woman information about what to expect to reduce her anxieties. Immediately
after the baby is born, loud noises are made with conch shells and metal plates to
announce the baby’s arrival and ward off evil spirits. Songs are also sung to cele-
brate the new arrival.

Singing to infants is an internationally enjoyed and common cultural practice.
Infants are most typically exposed to lullabies as sleep-inducing songs. Play songs,
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by contrast, are used with slightly older babies to entertain and teach and are lively
and fun. Thus, two types of songs can be used to create different effects on infants.
Some developmental psychologists argue that singing to infants is an interactive
process that strengthens mutual feelings and bonds between caregivers and infants
in a continuous feedback loop.

In all cultures, music is strongly associated with birth and infancy. This
acknowledges music’s power to relieve and empower mothers, calm or energize
infants, strengthen bonds between caregivers and infants, and express the joy of
the community when a new life is introduced to the world.

COMING OF AGE AND THE TRANSITION FROM
CHILDHOOD TO ADULTHOOD

Coming of age is a rite of passage that varies immensely between cultures. For
some, it is aligned with puberty and so will often occur at around fourteen years
of age. For others, it may be tied to the society’s legal definition of adulthood,
which is often eighteen or twenty-one years of age, and associated with certain
rights, such as the rights to vote, marry, or drink alcohol in a bar.

In societies structured according to traditional tribal order—that is, based
around traditions of common heritage, descent, language, culture, and ideology—
the coming-of-age rite most often takes place at puberty. This tradition recognizes
that once puberty is reached, certain adult roles, including reproduction, are pos-
sible. Rites contribute to social stability by enforcing communal beliefs and
authority systems and often include music, song, and dance. Specific songs are
used to educate young people about local customs and traditions, gender roles,
and sexual knowledge.

In other contexts, performances invoke spiritual or mystical conditions that
transcend everyday experience to signify the special transformation of the indi-
vidual. In the Okrika tribe in Nigeria, girls aged fourteen to sixteen are taught
traditional songs and are encouraged by older women to sing them at the river-
bank at dawn for several days in succession. In so doing, it is believed that the
girls detach themselves from romantic feelings for water spirits, freeing them for
human romance.

In Judaism, a ceremonial bar mitzvah (for boys) or bat mitzvah (for girls) is held
when the child reaches twelve or thirteen years of age. In this coming-of-age con-
text, the child often chants the relevant week’s haftarah—a text from the prophets—
as well as the blessings before and after it. Their participation in this leadership
role symbolizes their initiation into Jewish traditions as young adults.

With globalization, many of these traditional rituals are changing, sometimes
removing the significance of the coming-of-age transition entirely. In fact, com-
ing-of age ceremonies worldwide are increasingly being replaced by birthday cel-
ebrations. These often include dancing to live or recorded music and commonly
include the singing of “Happy Birthday,” which is the most recognized song in the
English language, and many other languages too. This song is a growing interna-
tional choice, revealing that once a tradition is created, it can develop over time,
especially where conditions such as digital media support its dissemination.
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ROMANTIC LOVE AND HEARTBREAK

Romantic love and the heartbreak associated with lost or unrequited love are
concepts that are found in all cultures. The links between love and music may
have an evolutionary basis. Among birds, for example, song helps to attract a part-
ner. Thus, music may have played a role in mate selection and courtship across
human evolution.

Romantic love is a phenomenon common to all cultures, yet history shows that
it has been given varying degrees of value according to context. In Europe, notions
of romantic love may have been developed and fostered to motivate people to
attach themselves to a single mate, enabling a stable environment in which to per-
form parenting duties. In other societies, marriages have been arranged based on
other criteria, some believing love to be the outcome of a good match and others
finding love to be irrelevant. In modern Western societies, the association of music
with romantic love is evident in the expression “they’re playing our tune.” Once
established as personally significant, the “tune” is frequently used to memorialize
the couple’s love experiences. In one survey, it was found that 60 percent of cou-
ples have a particular song that defines their relationship, a “couple-defining song.”

In another survey, people were asked what song they might choose to listen to
on a first date. The majority of respondents selected a favorite upbeat rock or pop
song in the major key. Only one-third of participants selected a song because it
was “romantic,” indicating that this was not an expected attribute of first dates for
the majority.

Songs of heartbreak are also found all over the world but appear to be particu-
larly prevalent in societies where there is less freedom to pursue romantic rela-
tionships. In the 1990s, a study comparing Chinese love songs with those of the
United States showed that Chinese love songs are more likely to predict negative
outcomes and heartbreak. Research evidence shows that many people experienc-
ing heartbreak choose to play sad music, anticipating it will offer emotional release
and aid the healing process. In addition, the results of an Australian survey showed
that a higher proportion of respondents chose songs from the singer-songwriter or
folk genres than was the case for the first date. Typically involving a single artist
playing an acoustic instrument, such songs convey an intimate tone that seems to
invite self-reflection and reappraisal of the situation, both acknowledged steps on
the road to recovery for loss.

In matters of the heart, music has two main uses. First, it invokes emotional
responses that heighten joy or relieve sorrow, and, second, it can take on a sym-
bolic and commemorative quality when a couple decides a particular piece of
music is “our tune.”

MARRIAGE

Weddings are key life rituals that signify couples’ changed status. Weddings
typically have three discrete phases: preparatory rituals, a marriage ceremony, and
the activities that follow. In each phase, music is likely to form a key component.
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Preparatory rituals often acknowledge the imminent change to the couple’s liv-
ing arrangements. For example, the female relations of Bulgarian brides knead
dough while singing fertility songs. In other places, brides sing traditional laments
while leaving the parental home. In modern Western societies, hen (bachelorette)
and buck (bachelor) parties often use erotic music and dancing to signify the end
of single life for the bride and groom, respectively.

Processions are commonplace in most marriage traditions. In fifteenth- and
sixteenth-century royal European weddings, a band of loud instruments often
accompanied the bride and her entourage into the city of the groom. In non-Islamic
Egyptian wedding processions, guests walk to a distinctive rthythm called zaffa
with a dancer leading the bride. In modern Western-style weddings, the “Bridal
Chorus” from Wagner’s opera Lohengrin is a firm favorite. In all cases, the music
is joyful, loud, and communal.

In many cultures, tradition dictates the type of music performed during the
marriage ceremony. However, in modern Western weddings, the couple often
selects personally significant music. Research indicates that contemporary songs
are preferred in most instances, but Mendelssohn’s triumphant-sounding “Wed-
ding March” is the most popular choice to accompany the couple leaving the cer-
emony together once the marriage is complete. This conventional choice, and that
of the “Bridal Chorus” for the bridal arrival, show how old traditions can work
well with otherwise highly individualistic choices.

Postceremonial celebrations often feature feasts and dancing. In seventeenth-
century Russian noble weddings, toasts were accompanied by trumpet fanfares.
In many traditions, circle dances have been common. Somalian females take turns
dancing in the middle of a circle of other females; Swedish males encircle the
groom and take turns dancing with him; and Ashkenazi Jews dance to klezmer
music while encircling the married couple, who are held up on chairs. In each
case, music is used to heighten the sense of joy and celebration.

Following the feast, further rituals may be enacted. In ancient Greece, singers
accompanied the bride and groom to the nuptial chamber, and in traditional Hindu
weddings, singers welcome the bride to her new home. In Sudan, musicians sing
at the bride’s door, requesting permission for the groom to enter.

Of all the life stages, weddings arguably involve the most diverse array of feel-
ings. These feelings are reflected in wedding music and lyrics that range from
consoling and instructive to celebratory, aspirational, and joyous.

DEATH

Death rituals acknowledge the grief of the bereaved, offer sympathy and sup-
port, and often include a life celebration. Within communities that believe in an
afterlife, ceremonies include prayers directed at one or more gods or spirits. Ritu-
als span several days and include announcing the death, preparing and viewing
the body, commemorating the deceased, and placing the body in its final resting
place.
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Bells and drums commonly announce death in tribal cultures, and songs, with or
without musical instruments, are typically employed in funeral ceremonies across all
cultures. In large-scale Roman Catholic funerals, a requiem by a famous composer
may be performed by a chorus and orchestra, while Orthodox Christian funerals and
those of many Jewish and Islamic faith traditions only feature the human voice.

A type of lament called a dirge is common to most cultures and can help mourn-
ers release feelings of grief through tears, chest-beating, and other physical
actions. The dirge is usually sung or chanted but may be purely instrumental. For
example, the long slow notes and heartrending melody of a Scottish pibroch
played by a lone bagpiper provokes strong emotional responses in listeners.

In many cultures, rituals are gendered. In Ghana, Akpafu women perform a
dirge to mark the boundary between two forms of existence—that of the material
world and that of the spirits. In Georgia, laments are improvised around the coffin
by several female neighbors, each singing an individual but harmonizing melody.
Through their singing, these Orthodox Christians hope to assist the soul’s passage
to heaven.

In Lebanon, Muslim males and females gather separately, and ceremonies may
involve hired specialist performers. Men are guided into controlled displays of
emotion by a male poet-singer, and women are led by a female dirge-singer, whose
stamina and ability to invoke outpourings of grief are of greatest importance.

Some deaths are celebrated with joy. In rural Chile, a child’s death may be
exalted because his or her innocence grants him or her the status of an angel. A
celebratory fiesta atmosphere is created through singing and dancing. In Ghana,
the Akpafu express elation over a natural or “good” death through “talking
drums.” In Christian ceremonies, uplifting hymns that speak of heaven reinforce
a belief in God’s love and power, reminding the bereaved that life after death is
blissful for the faithful.

Many funeral traditions also celebrate life. Akpafu honor the deceased’s best
attributes through their dirge selections, and modern Western services often
include songs or other music of personal significance to the deceased.

In one of the surveys described above, people were asked what music they
would want played at their own funeral or that of a loved one. Younger people
selected popular music, whereas older adults showed a greater tendency to favor
instrumental or classical music. Regardless of genre, most respondents preferred
music that expressed positive emotions and memorialized the joy of their lives and
relationships.

Rituals associated with death acknowledge music’s psychological and social
powers to relieve the physical and emotional manifestations of grief. The thera-
peutic release that music provides helps mourners process their loss and reestab-
lish the emotional equilibrium that facilitates their return to everyday life once the
ceremonies conclude.

CONCLUSION

Across cultures, people have established rituals to mark transitions and impor-
tant life events. Whether ancient or newly established, rituals are carefully designed
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to create an atmosphere in which emotions can be expressed in accordance with
communal expectations. By forming bonds that create a sense of belonging, cere-
monies ground participants and give meaning to life. Although modern science is
gaining an understanding about how music interacts with brain activity and neuro-
chemical systems to produce rich emotional responses, rituals associated with key
life stages across all cultures reflect an intuitive understanding of music’s power to
enable and enhance appropriate emotional responses and to capitalize on this
potential.
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32. Music and Death

Amy Clements-Cortés

Death is part of the life cycle. We are born, and we will die. When our body pro-
cesses (i.e., breathing and heartbeat) shut down and stop functioning, we die.
There are many ways in which a person may die, and a variety of issues may con-
tribute to the dying process. These include things such as accidents, illness, natu-
ral aging, murder, suicide, and the environment. The way death has been viewed
has changed over the course of history, such as attitudes toward death and even
simply being able to speak about death openly. That being said, music is some-
thing that has had an important and constant role in death rituals before, during,
and after the death of a person. The topics of death and grief are also prevalent
themes in a variety of music and song lyrics. Further, songwriting may be a useful
method for discussing and talking about death. Death and music are part of every
life, and as you will learn, there are connections between the history of death and
music.

DEATH AND MUSIC HISTORY

In almost every society in history, there has been a large shared belief that there
is life after death. Of course, this does not mean all persons believe in life after
death; rather, it is a prominent, long-standing belief. Also, religion has been the typi-
cal avenue through which people have searched for meaning and coping with death.
Other professionals who provide information about mourning and funerary connec-
tions include anthropologists and sociologists, and psychologists have focused on
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how persons respond on an individual level to death. This includes a fear of dying
and the unknown, bereavement, grieving, and processing these emotions. This ties
into music, as music has roles in how people process grief and die.

Ancient Cultures (Sixth Century BCE-Fifth Century CE)

In the ancient Egyptian society, there was a strong belief in the afterlife. The
evidence for this can be seen in pyramids, artifacts, writings, and monuments that
reflect the belief that the soul continues to remain after a person dies. Music dur-
ing this time was a large part of religious ceremonies and was even present at the
pyramids and tombs. Evidence is displayed in the paintings and the drawings that
portray music and dance as well as writings on tombs sharing chants or songs.

Music also played a significant part in death rituals and funeral processions in
ancient Greek and Roman societies. For example, Apollo was a Greek god who
demonstrated an association and connection between healing, music, and death.
Interestingly, he was also known as a god that could bring plagues and illness.
The association between music and medicine is long standing. The philosopher
Pythagoras, in ancient Greece, is an example of a person who was connected with
healing and music. Also, the Roman theologian and philosopher Boethius put
forth the idea that the body and soul were balanced by harmony.

Moving on to ancient India, drummers performed characteristic rhythms when
a death was declared, and these were heard in the village where they played as
well as other villages nearby. Chanting for the intention of helping a person who
has died in moving on to the afterlife is discussed in the Tibetan Book of the
Dead. A number of musical compositions have also been created based on this
book, including: “Bardo Thodol” by Erik Bergman and “When I Was Done
Dying” by Dan Deacon. As you can see from these examples, music was clearly
part of death and dying and was connected to the soul and spirit.

Medieval Times (Fifth—Fifteenth Centuries)

The majority of music that was created in European medieval times had to do
with godly and spiritual beliefs. The themes of many compositions were about a
person’s soul and heaven. Music was an integral part of religious events, and this
included funerals. In fact, the church used music to convey beliefs and ideology.
One example of this is the medieval chant and prayer known as “Dies Irae” (“Day
of Wrath”), which is for the souls of those who have died.

According to Philippe Aires, a historian who has extensively studied death in
European societies, during the twelfth century, death was seen as being natural as
well as unavoidable. Death was accepted at this time, and as the church had sig-
nificant influence over people, death was something that people thought a lot
about. People also worried about their life after death to such a degree that was
almost more important than living in the present.

It was not until the 1300s when attitudes toward death changed as a result of the
plague. There were also shifts in the music and culture. Unfortunately a lot of music
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that was played by persons who were in lower classes and considered uneducated
was not written down and therefore has not been preserved. The music that did
make it into the history is that of educated persons, the majority of whom were
working in the church. There were more changes in music during the fifteenth to
nineteenth centuries. Although death continued to be represented in music compo-
sitions, music was no longer solely being composed for the church.

Initial Modern Times (Fifteenth—Nineteenth Centuries)

Progressing into modern times, the death theme was not only for funerals and
rituals surrounding death but also part of music compositions in the nonspiritual
arena. Requiems are masses that are performed to honor and commemorate the
person who has died, and music composed for observing the death of a person
takes its roots in this style. A number of classical music composers wrote requiem
masses, including Johannes Brahms and Wolfgang Amadeus Mozart, and the
term requiem does apply to both secular and religious music that is connected to
death, mourning, and bereavement. At this time, other classical music composers
wrote a number of compositions for death and funerals. Examples of this are Cho-
pin’s “Marche Funebre” and the “Dead March” written by Handel. Of course, the
world of opera was also portraying dramatic deaths in its plots at this time, and the
music therefore reflected this drama and emotional expression. Other composers
began following a new tradition—creating legacies with their music for people to
remember them after they died.

Twentieth and Twenty-First Centuries

Philosophers during the twentieth and twenty-first centuries had debates over
how people should react to death. The famous philosopher Martin Heidegger
studied how death and the knowledge that we will die influence people’s
approaches and thoughts on how they can live and accomplish goals and specific
achievements knowing that they may die before having the opportunity. Another
view was held by Jean-Paul Sartre, who affirmed that meaning in life could not be
provided by looking at death. He further advocated that death and life were things
that were beyond a person’s control, and that life was in fact silly or irrational. He
even went on to say that suicide was the way that a person could bring some con-
trol into their life. It seems fitting that musicians were introducing dissonant and
atonal music during this time, perhaps in a response to the way society was chang-
ing because of industrialism, technology, and individualism.

Two significant world events, World War I and II, had an impact on the view of
death. With so many people dying, death became more taboo to speak about, and
people were more fearful. In health care, with medical advancements, more peo-
ple were dying in hospitals, whereas people had previously died in their homes
with family and friends around them. By the mid—twentieth century, in the United
States, the percentage of people dying in hospitals exceeded 50 percent, and it is
the common place for people to die even today, although there are many strides
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made to help people remain at home as long as possible if desired when their con-
ditions become palliative.

In the music world, the composer Frank Martine created nine pieces about
death from a number of viewpoints to help people to understand the finality of life
on earth. Music has also been composed as a reflection or remembrance of death,
much like the sculpture shown in photo 32.1 that depicts a memorial of the deaths
in World War I and II. Death was portrayed in a darker and more negative light in
pop and rock music of the late twentieth and early twenty-first centuries. There is
even a musical genre known as death metal, which incorporates heavy metal, that
came onto the world stage in the 1980s. Grunting, snarling, and growling are fea-
tures of this style of music. Themes presented in death metal music are religion,
nature, violence, Satanism, and horror.

Unfortunately, because of drug dependence, many popular musicians have died
young due to drug overdoses as well as accidents and even assassinations as a
result of gang involvement. Popular music started to be linked to dying young, and
so musicians began focusing on writing tribute songs for musicians and other
famous persons who had died. One example is Elton John’s “Candle in the Wind,”
which he wrote to memorialize Marilyn Monroe, a famous and popular actress.

MUSIC TO FACILITATE LAMENTING AND MOURNING

Expressions of deep grief, known as laments, and mourning, which is the
expression of sorrow following a person’s death, are rituals that help people to put
some closure to death and to process their feelings. Mourning rituals to aid the
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bereavement process often include the use of both vocal and instrumental music,
which can be selected based on religious beliefs or associations with the person,
society, and culture. Specific musical practices for funerals include laments, elegy,
doina, endecha, threnody, and dirge. This music is selected to assist those mourn-
ing but also to help the dying person in their transition to the next place or state of
being.

Singing hymns is a common practice in the Christian faith, and the organ is
often used to accompany the singing. Increasingly, a keyboard or piano is replac-
ing the organ in these settings or being used along with other band instruments.

Ululation, which is a wailing or howling vocal sound, is used in African and
Middle Eastern cultures at funerals and weddings to express emotions. This
expression is long lasting and often includes higher pitches. Monks chanting
scripture are commonly included in Buddhist services alongside the use of trum-
pets, flutes, and gongs as a way to assist the person who has died to reach heaven.
In Zambia, men often engage in a crying sound called kukhuza, and the cry of
women is chitengelo, which is a loud, high-pitched mourning expression. Kudin-
ginyika is the most mournful cry expressed; it affirms that someone has died.
These cries are heard throughout the villages and include unique rhythms and syl-
lable combinations.

Bagpipes are an instrument typically used in Irish and Scottish funeral customs
to assist in comforting mourners and honoring the person who has died. In West-
ern cultures, many song choices are used from the popular music genre from the
past fifty years. Some examples are “Oh Danny Boy” and “You Raise Me Up”
(made popular by Josh Groban).

THE USE OF MUSIC IN THE DYING AND GRIEVING
PROCESS

Because music is prevalent in all cultures, it is part of our daily lives and is
included in many daily practices. Therefore, it is a natural fit to include music as
part of the dying process. For persons who are actively dying, music can assist
them with overall symptom management, reducing pain, increasing motivation,
connecting to identity, and facilitating relaxation. Music therapy is a practice that
is increasingly being included and offered to persons who are dying. Often, a
music therapist not only works with the person dying but also the family and
friends accompanying the person to help with physical issues as well as to provide
a holistic therapy addressing spiritual, emotional, psychological, and social con-
cerns. The therapist may also work with persons to assist the grieving process and
even to create a musical legacy. There are many music therapy techniques that can
be implemented, ranging from more passive to more active practices. Examples
include singing, songwriting, improvisation, guided imagery, musical autobiogra-
phies, and life review.

For family and friends who are in bereavement, music and music therapy also
provide a number of benefits. Once again, songwriting and composing music can
be a way to recognize the person who has passed and to remember him or her in a
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special way. These songs can then be included in funerals, tributes, and memorial
services or celebrations. Music therapists use techniques such as improvisation,
instrumental playing, group music therapy, composition, and music listening to
help people address emotional and spiritual issues they may be facing after some-
one has passed away or during the grieving process. Lyric analysis is another
important technique that can help initiate a conversation about feelings that are
very difficult to express. People can find comfort and connection to the lyrics of
songs that reflect how they are feeling at present.

Music thanatologists are another discipline of specialists who work with the
dying by providing harp and voice music to assist the emotional, spiritual, and
physical needs of the person who is dying as well as his or her family and friends.
Their music is prescriptive to some extent in that it is implemented to respond to
the symptoms present at the time they provide the intervention.

CONCLUSION

Today’s society seems to be more accepting of a growth of spiritual and cul-
tural beliefs and awareness, and so religion, while still important in how death is
approached and viewed, is less dominant than in previous times. The way a per-
son approaches death and thinks about it in forming an opinion is related to iden-
tity and “making meaning” in life. There is still a prominent fear of death for
many, and at the same time, with medical advances, people are living longer. On
the flipside of this is a growing awareness of providing palliative care to the dying
and also providing physician-assisted dying support to those enduring suffering
and extensive pain at the end of life. Different parts of the globe have made more
strides in this area than others; however, the topic is central to health care profes-
sionals working with the dying, and there is large debate on the value placed on
both life and death.

With a multitude of religious beliefs and cultures, issues surface for educators,
health care workers, and theologists, as death may be seen as a part of life for
some and as a final stage for others. Complicating things further, there are differ-
ing beliefs about an afterlife and, for some, reincarnation. There is no doubt that
the way death is viewed will continue to change along with society, and it will be
interesting to see how the music corresponds and is impacted by those views.
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33. Religion and Music
Eric S. Strother

Music has played a role in the ritual and practice of every major religion in
recorded history. The impact of religion on human society has also led to a wealth
of imagery and mythology that is recognizable and meaningful for those in the
society, and musicians and other artists regularly draw from those to add meaning
and connections for their audiences.

THE RITUAL USE OF MUSIC

Each of the world’s major religions has had a history of musical expression. The
Dharmic religions of India, most notably Hinduism and Buddhism, have inte-
grated music from their beginnings, with many of their sacred texts describing not
only the use of music but also prescribing methods for creating it.

In Judaism, music was abundant in the Temple period, with a choir of singers
and a twelve-instrument orchestra leading worship, but following the destruction
of the Temple by the Romans, Jewish leaders declared that all singing and musical
performance should be banned until the Temple is restored. Over time, however,
the ban has lost its force as law, and music now abounds in Jewish life.

The place of music in Islam has been controversial for centuries and remains
unresolved. Some Muslims believe Muhammad forbade the use of music for reli-
gious or secular purposes, and so they have proclaimed it saram, “forbidden.”
Otbhers cite the presence of songs in the Koran as permission to use music in wor-
shipping Allah.

Christianity also has a varied history of musical practice. The simplicity of
chanting in the early church gave way to more complex songs performable only by
trained professional singers. The Protestant Reformation of the sixteenth century
returned worship music to the congregations, although the nature of that music
was still in dispute. Jean Calvin’s branch of Protestantism restricted worship
music to the unaccompanied performance of the Psalms. Martin Luther’s version,
which dominates most Protestant worship today, consisted of hymns based in folk
and popular song styles. This approach has also led to the development of gospel
and contemporary Christian music, which is largely based in popular musical
styles.

Despite these differences, there are some commonalities in these traditions.
One of the most common forms of sacred music is chanting, or the intonation of
sacred texts, mantras, and prayers. Many religious traditions share this musical
approach, and there is a wide variety of methods and approaches for religious
chanting.
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In Dharmic religions, most chanting involves recitation, or mantras—words,
syllables, phonemes, or groups of words believed to hold psychological or spiritual
power. The earliest mantras are found in the Hindu sacred texts known as the
Vedas. The most familiar mantra to those outside these traditions is the intonation
of the syllable “Om.” In some forms of these religions, such as Tibetan Buddhism,
many of the chants are complex recitations of portions of sacred texts. The Inter-
national Society for Krishna Consciousness, also known as the Hare Krishna
movement, focuses on chanting the Sanskrit names of God. In fact, the name Hare
Krishna is derived from its most prominent chant.

Jewish chanting is commonly associated with the cantors in the synagogues.
The florid chant known as hazzanut was first introduced in Europe in the seventh
century and was used for the cantillation of Scripture, the recitation of prayers,
and eventually hymns. Few of these chants have fixed melodies, with most cantors
using melodies of their own creation or derived from common melodic patterns
from their geographic regions.

The most recognizable form of Islamic music for non-Muslims is the adhan, or
call to prayer. This ritualistic invitation is intoned five times a day by a muezzin.
Traditionally, the recitation was performed from the minaret of the mosque, but in
most modern practice, it is simply broadcast from loudspeakers mounted to the
minarets. There is no fixed melody for this recitation, but there are rules to which
the muezzin must adhere while intoning.

With the spread of Christianity throughout Europe, distinct chant melodies and
traditions developed around the celebrations of the office and the mass. To unify
the liturgy of the church, Pope Gregory the Great began the work of revising and
simplifying the liturgy and creating a uniform body of liturgical chant for the
whole Catholic Church. This body of chant is generally referred to as Gregorian
chant, even though it was not fully codified until the late eighth century under the
rule of Charlemagne and Pope Stephen I1.

Regardless of the methods and traditions, chanting is a means of spiritual disci-
pline and a path to spiritual development. Recent research shows that chanting
may also have benefits for the practitioner’s physical and mental well-being,
including improving concentration, stimulating brain activity, improving cogni-
tion and memory, and reducing stress.

Hymns and other songs of devotion are also common in most religious tradi-
tions. These songs are generally viewed as additions to any formal liturgy and are
typically meditations on the attributes of the divine, or songs of prayer to the deity.
These songs serve to create an emotional bond between the adherents of a reli-
gious system and its deity or deities. It is a way of giving the intellectual theologi-
cal concepts a root in the heart of the believers.

In Hinduism, devotional songs tend to fall into one of three categories: bhajan,
kirtana, or aarti. Bhajan is an umbrella term for religious songs without a specific
purpose and is typically connected to the Bhakti movement, which focuses on
devotion to concepts built around particular Hindu deities. As there is no specific
function for these songs, they have no prescribed form or rules for performance.
Kirtana songs are narrative songs that convey spiritual or religious ideas and
legends. They are performed as accompanied call-and-response style chants, and
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performances sometimes incorporate dancing and audience participation. Aarti
songs are sung in connection with the aarti lamp lighting rituals. The most com-
mon aarti is Om Jai Jagdish Hare, which is dedicated to all deities.

The earliest codification of what is thought of as modern Jewish musical prac-
tice occurred with the composition of liturgical poems knowns as piyyutim. Can-
tors sang these songs to melodies specified by the poem’s writer or sometimes
created by the cantor himself. Musically, the melodies of these songs were often
modified and augmented by the melodies of other music to which the singers were
exposed.

Islamic devotional songs also take many forms. One of the most common are
the nasheed, which are unaccompanied moral songs. Other songs include mono-
phonic songs of devotion and praise to Allah and Muhammad. One sect of Islam,
the Mevlevi Sufis of Turkey, are famous throughout the West for their use of
chanting and rhythmic dancing as a form of dhikr, Islamic devotional acts, earn-
ing them the nickname “whirling dervishes.” These are accompanied by songs
called 4yin, which are vocal songs accompanied by Turkish classical instruments,
particularly the reed flute known as the ney.

In Christian traditions, devotional songs date to the earliest musical practices as
ornaments to the liturgy. As Protestantism moved away from Catholicism, many
Protestant sects began adopting hymns as their primary music. In many cases,
these hymns were collected into books called hymnals for congregational use. In
the American Southeast during the late nineteenth century, revival spirituals
developed in the camp meetings of the Second Great Awakening. These were ini-
tially transmitted orally and typically used a refrain form, or call-and-response, to
make transmission easier. In the postrevival period, many of these songs found
their way into hymnals or other songbooks for congregational singing.

Some types of music that are not specifically considered “sacred music” have
also been informed by and rooted in religious writings and teachings. Many of the
classical and traditional musical practices of the world’s cultures have roots in the
religious traditions of those cultures. The Honkyoku of Japan are pieces of shaku-
hachi flute music that were introduced by Zen Buddhist monks in the thirteenth
century, the ragas and talas of Indian classical music are rooted in Hinduism’s
Vedic literature, and the klezmer music of Eastern European Jews was based on
the cantorial music of the synagogues.

RELIGION AS A CULTURAL MARKER IN MUSIC

Religion also appears as a cultural marker and a symbol within nonreligious
music. A cultural marker is any aspect of a society that is used to display the val-
ues of that society and create a sense of identity for its members. Because domi-
nant religious practices are an integral part of culture, the use of religious language,
symbolism, and imagery within nonreligious music is a tool for conveying mean-
ing within a society. So, for instance, when the nineteenth-century French com-
poser Hector Berlioz included the “Dies Irae” chant melody in the fifth movement
of his Symphonie fantastique, the pervasive presence of Catholicism in France
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made possible the connection to the liturgical “day of wrath and judgment” mean-
ing of the chant, even though it was used in a nonliturgical context.

Traditional music frequently carries references to religion, particularly the
devil. In the blues, the imagery of the devil is a representation of the hardships of
life. The familiar trope of the musician selling his soul to the devil is symbolic of
the idea that the bluesman’s songs are born out of difficulty and hardship. Like-
wise, in Anglo-Celtic folk music, some fiddlers and other traditional musicians
attribute the origins of some of their tunes, or even their ability to play their instru-
ments at all, to an appearance from the devil. The devil is also used as a warning
sign for deviations from social norms and societal order, as in the ballad “The
Farmer’s Curst Wife,” in which the devil takes a farmer’s troublesome wife. When
the devil gets her to hell, she proceeds to kill several of the devil’s imps until they
beg the devil to get rid of her. The song is often used to chastise women for deviat-
ing from their assigned social roles.

Stories from the Bible and other sacred texts also serve as metaphors within
other bodies of song. One of the most prominent examples is the use of the Exodus
narrative in American slave songs. For instance, the narrative of the liberation of
the Israelites from captivity in Egypt and the hope for freedom in the Promised
Land serves as a parallel to the plight of the slaves themselves and their hope for
freedom in songs such as “Go Down, Moses,” “Deep River,” and “Sweet Canaan’s
Happy Land.”

Religious imagery also figures into popular styles such as heavy metal and hip-
hop. Heavy metal bands frequently use references to religion to situate themselves
within society as well as create an antithetical position to that society. References
to “Satan” and “the devil” serve to symbolically reference forces of chaos and
disorder within a society with a Christian understanding of these figures. One
striking example of this is Norwegian black metal. When the black metal wave
developed in the early 1990s, many of the bands and musicians adopted imagery,
language, and personas that rejected organized religion, particularly Christianity,
and embraced theistic Satanism—actual “devil worship” rather than the symbolic
use of Satan espoused by the atheistic Satanism of Anton LaVey and the Church of
Satan. Most of these musicians now claim that the Satanism was more of a gim-
mick to provoke people, stir up fear, and create an image that was hostile to the
values of mainstream society. Many of them believe the Christianization of Nor-
way was largely responsible for destroying Norway’s unique culture, so by advo-
cating Satanism as an inversion of Christianity, they believed they were fighting
for a resurgence of a distinct Norse culture. Some even embraced Old Norse
paganism as a means for recalling a romanticized Viking Age. These “Viking
metal” bands incorporated references to the Norse pantheon and imagery and
symbolism associated with Vikings and the Old Norse into their music.

In the 1990s, some hip-hop artists began to adopt the image of Jesus as a sym-
bol for their life and struggles. In 1996, the cover rapper Tupac Shakur’s final
studio album, The Don Killuminati: The 7 Day Theory, featured artwork showing
Shakur hanging from a cross, symbolizing that he had been “crucified” by the
media and that this album would be a sort of artistic resurrection. Likewise, the
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video for Nas’s 1999 song “Hate Me Now” features the rapper wearing a crown of
thorns and carrying a cross through an angry crowd shouting and throwing rocks
at him, and the cover of his 2005 album Street’s Disciple shows a recreation of da
Vinci’s The Last Supper, with Nas in the place of Jesus. In these ways, the image
of a crucified Christ is representative of the persecution—real or perceived—from
the media and other artists that these rappers feel. It is also accompanied by the
promise of a “resurrection,” whether through some sort of vindication in the media
or the continuation of their popularity and fan support.

Other rappers took their Jesus references a step further and adopted the moni-
ker for themselves. In 1998, former Wu-Tang Clan rapper O’ Dirty Bastard, who
was going by the name “Osiris,” announced that he was going to be called “Big
Baby Jesus.” Since then, Slim Jesus and several rappers named Black Jesus have
entered the hip-hop scene. In 2000, Jay-Z began openly referring to himself as
“Young Hova,” which he claims is a reference to God (Jehovah) and the idea that
he is the “god of rap,” and in 2013, Kayne West proclaimed that the name of his
album Yezzus was a reference to his “god name.” The adoption of names that refer-
ence divinity is often viewed as an example of the braggadocios nature of rap
music, but it also connects to the tradition within rap of adopting honorifics such
as “master,” “king,” and “boss” to assert the artist’s position at the top of the
genre. Adopting names that identify them with Jehovah or Jesus is a way of signi-
fying within a culture dominated by Christianity that they are the supreme figure
in the field that no one can ever surpass.

CONCLUSION

The synergistic relationship between religion and music has existed since the
beginnings of these forms of human expression and understanding. Music has
given religion a means of expressing, transmitting, and preserving its principles
and experiences, whether through the chanting of sacred texts or the creation of
hymns and other songs of devotion that reflect the personal experiences of their
composers. At the same time, religion has given music, by way of the culture at
large, a body of imagery and a set of stories and characters from which to draw
that are generally recognizable and meaningful to the audiences.

References and Further Reading

Hoffman, L. A., & Walton, J. R. (1992). Sacred Sound and Social Change: Liturgical
Music in Jewish and Christian Experience. South Bend, IN: University of Notre
Dame Press.

Pinn, A. B. (Ed.). (2003). Noise and Spirit: The Religious and Spiritual Sensibilities of
Rap Music. New York: New York University Press.

Rabinovitch, 1., & Klein, A. M. (1952). Of Jewish Music: Ancient and Modern. Montreal:
Book Center.

Shiloah, A. (2001). Music in the World of Islam: A Socio-Cultural Study. Detroit, MI:
Wayne State University Press.

Thite, G. U. (1997). Music in the Vedas: Its Magico-Religious Significance. Delhi: Sha-
rada Publishing House.

Thompson_The Science and Psychology of Music.indb 187 @ 20/06/20 10:45 AM



®

188 The Science and Psychology of Music

34. Music and Lyrics

Jeanette Bicknell

People in all cultures that we know of set words to melodies and sing. The pres-
ence of words (lyrics) set songs apart from other musical forms, and the need to
communicate words separates singers from other musicians. There was singing
before there was writing, musical notation, or musical instruments. There may
have even been singing before there was human language. We do not know what
the first “songs” sounded like. They may have originated in threats howled in imi-
tation of an animal’s cadence or perhaps in a mother’s reassuring syllables,
crooned and repeated until a lilting melody took shape. Music with lyrics raises
different questions than music without words. These include the communication
of language, the contributions that melody and rhythm can make to verbal mean-
ing, and the nature of performance, sincerity, and artistic truth.

SONGS AS COMMUNICATION

One function of singing is the communication of a text. To what degree, if at
all, a singer is permitted to change or embellish song lyrics depends on the expec-
tations held within a particular culture or musical style. Many traditional songs
exist in numerous versions due to the fact that they were passed along from singer
to singer before being written down. Each new singer may have changed, omitted,
or added words, whether on purpose or inadvertently. For example, the traditional
American folk song “Go Tell Aunt Rhody” also exists in versions with aunts
Nancy, Patsy, and Dinah.

Song texts are shaped by the demands and limitations of oral communication.
This is clearest in traditional songs (including children’s songs, lullabies, spiritu-
als, ballads, work songs, and blues songs), but it is also evident in more recent
music. Song texts usually feature repetition (of single words, lines, or verses) and
redundancy (with the same idea conveyed several times and in a variety of ways).
The repetition in the children’s song “She’ll be Coming ’Round the Mountain” is
easy to see:

She’ll be coming ’round the mountain when she comes.
She’ll be coming ’round the mountain when she comes.
She’ll be coming ‘round the mountain,
She’ll be coming ‘round the mountain,
She’ll be coming ’round the mountain when she comes.

Subsequent verses follow the same pattern: “She’ll be driving six white horses
when she comes” and so on. An example of redundancy is found in Lady Gaga’s
song “Born This Way” from 2011. Not only is the title phrase itself featured repeat-
edly, but the theme of self-love and self-acceptance is expressed many times in
different ways in lines such as “There’s nothing wrong with loving who you are”
and “Just love yourself and you’re set.”

Traditional song lyrics tend to reflect the concerns of the community in which
they are sung. Their themes are the topics, feelings, and events that would have
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been of interest to many performers and listeners. These include the vagaries of
love (“My Bonnie Lies over the Ocean”), the hardship of life (“Sometimes I Feel
Like a Motherless Child”), personal salvation (“Swing Low, Sweet Chariot”), and
important historical or cultural happenings (“Battle Hymn of the Republic,” which
is linked with the American Civil War). We can see similar concerns reflected in
today’s popular music. Other traditional songs enable or accompany functions that
were important to many members of the community. For example, calming or
entertaining children, facilitating the rhythms of shared work, marking important
occasions, and accompanying dance.

Traditional song lyrics had to be accessible to most members of the community
if they were to be appreciated and shared widely. Similarly, today’s mass media
popular songs must be accessible to their intended audience if they are to be com-
mercially viable. This, combined with the features of repetition and redundancy,
means that song texts convey a low density of information. Song texts are not a
good means for conveying complex or intricate ideas. However, the same qualities
of repetition and redundancy mean that song lyrics are a good method for helping
people learn and remember relatively simple concepts. For example, there are
songs to help children learn the alphabet, the books of the Bible, and simple
routines.

SONG MEANING

Singers communicate words, but that is not all they do nor all they are expected
to do. Rather, singers use words, as well as other means, to communicate and
share meaning. Songs are music, not texts, and we cannot talk about song mean-
ing while we limit ourselves to the meaning of song lyrics. To understand songs as
meaningful communication requires thinking about the relationship of music to
words, the act of singing, the nature of performance, and the role of an audience.

In the simplest songs, lyrics are set to a single melody. (Think of a group of
friends singing “Happy Birthday” in unison.) More complicated musical forms
may add layers of vocal harmony. (Think of a barbershop or gospel quartet sing-
ing different parts without instrumental accompaniment.) In other musical forms,
a different instrumental melody or rhythm accompanies the melody of the lyrics.
This is what happens in many “classical” music and jazz standards. For example,
in the art songs of Franz Schubert, the piano part does not just echo and support
the singer but is of musical interest in its own right.

Song lyrics, song melody, and instrumental accompaniment may all be similar
in style and expressive character. For example, this is what happens when a sad-
sounding melody accompanies sad lyrics and the sad tune and slow rhythm rein-
forces the sadness of the words. Alternatively, the emotions expressed by the
lyrics may be contrasted by the song melody, by the instrumental accompaniment,
or by both. The example most often mentioned here is from Christoph Gluck’s
opera Orfeo ed Euridice (1762). The aria “I Have Lost My Euridice” is Orfeo’s
lament for his dead wife. However, the sad words are set to an inexplicably jaunty
tune. A contrast between the expressive character of the words and the melody of
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a song (say, a sad-sounding melody for happy lyrics, or vice versa) may be a fail-
ure on the part of the composer or songwriter, or it may not. The contrast may
reinforce the impact of words or music, or it may be heard as ironic, or it may
make us question what we thought we had understood, either about the words or
about the music.

To add another layer of complexity, a performer may choose to sing a song in a
way that is inconsistent or at odds with the song’s overall expressive character.
That is, a singer can make a sad song sound cheerful, or a happy song can be sim-
plified and slowed down until it becomes dirge-like. Again, a singer may choose a
performance style that seems inconsistent with what the song seems to communi-
cate for artistic reasons. Barbra Streisand, the beloved American singer and song-
writer, startled her fans when she recorded the normally cheery “Happy Days Are
Here Again” slowly and sadly. And Nina Simone, the great African American jazz
singer, is known for her snappy, up-tempo version of the bluesy song “Mood
Indigo.”

The meaning of a song, then, is not in its lyrics, in its music, nor in some rela-
tionship between them. Unlike novels or films (and like some poetry and plays),
songs are meant to be performed. The meaning of a song extends beyond the
meaning of its lyrics. That is, the meanings of songs are not fully disclosed until
they are performed, and performance implies an audience.

Song meaning emerges from the patterns of interaction among the song, the
performer, and the audience. For example, singers perform differently for home-
town fans than they do for unfamiliar audiences, and they perform differently in
large and small venues. Typically, and other things being equal, the smaller the
audience and the venue, the more intimate the atmosphere. Audiences, for their
part, may respond differently based on their expectations of the venue, the
music, and the performer. The audience at a big city classical music recital
comes to a performance with a different outlook than the audience for a cover
band in a bar, and those venues make some responses appropriate and others not
so much. The audience at an open mic night, where most performers will be
amateurs, responds differently than an audience who has come with the expec-
tation of hearing professionals. And audiences take different meanings from
song performances depending on their own personal histories and cultural back-
ground. Songs found meaningful and attractive in adolescence may evoke a
reaction of “What did I see in that?” in later life. The appeal as well as the mean-
ing may now be opaque.

TRUTH IN SONGS

Are music lyrics a type of fiction? Sometimes it is obvious that song lyrics are
telling a fictional story. The Eagles, who were responsible for some of the biggest
hits of the 1970s, never did check into a place called the “Hotel California” and
find that they could not leave, as recounted in their song of that name. With apolo-
gies to songwriter Jim Croce, there never was a bad man named “Leroy Brown,”
meaner than a junkyard dog, frequenting the South Side of Chicago.
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However, assessing the truth value of song lyrics is more complicated than
might be expected. A performance of a song carries with it demands and expecta-
tions that vary according to culture and musical genre. Some musical genres place
a high value on personal self-expression, and artists in these genres draw on their
personal history in their songwriting and singing. Audiences expect them to con-
vey some form of emotional, if not literal, truth. For example, hip-hop artists who
rap about killing rivals or dealing drugs but hail from middle-class or comfortable
backgrounds may be criticized by fans as being “posers.”

However the demand that singers be “truthful” in their performances raises a
paradox. On the one hand, everyone involved understands that professional sing-
ers are performers and that a performance is a special kind of event that, by its
very nature, has elements of artificiality. On the other hand, at least some audi-
ences in some musical genres desire and expect sincerity from performers, and
they are disappointed when they perceive elements of insincerity.

A musical performance is a social interaction with a specific set of conventions
that vary according to time, place, and culture. Singers and their audiences have
different roles to play, and both recognize this. For example, performers are usu-
ally physically separated from audiences. Audiences do not typically go on stage
to share the performance space or sing along with the performance, except in
special circumstances, and then only when they are invited. Depending on the
type of performance, audience members may speak to one another, but listeners
do not usually try to start conversations with performers. The social conventions
surrounding vocal performance are occasionally violated, of course. However, if
they break down completely, the event in question is no longer a performance but
something else.

So, why should listeners expect singers to be truthful or sincere? It comes down
to two reasons. First, there is the nature of songs as communication. In singing,
the medium of communication is the human voice. The presence of a human voice
means that a song can feel like a personal communication, even when the listener
is just one of many in a crowd or hears a recording made in a different time and
place. When communication is not genuine—or when it is not perceived as such—
relations can be damaged. Insincere communication, such as a reluctantly given
apology or a disingenuous compliment, can be sources of friction and can even
end relationships.

Second, audiences are influenced by the powerful social norm of reciprocity.
This means that human beings tend to—and are expected to—treat others in ways
commensurate with how they have been treated. When fans feel genuine emotion
and enthusiasm for performers and music, it is only natural that they want these
feelings to be sincerely returned. Fans want to feel that the singers they admire are
just as eager to perform for them as they are to listen. They would be disappointed
to get the impression that performers are just “doing their job” or “in it for the
money.” Audiences want singers to be genuinely enthusiastic and to communicate
something of their true selves. (Although, at the same time, their more rational
selves likely know or suspect that singers and other performers cannot possibly
feel all the emotions they project in performance each and every time they per-
form. If they did, their work would be too difficult and draining.)
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CONCLUSION

Music with lyrics continues to be an important component of nearly every
musical genre. People all over the world take great pleasure in listening to music
with lyrics and in singing themselves. The prevalence and continued significance
of vocal music raises the question of why the practice of singing has survived and
even thrived. Singing is not a particularly efficient means of communication when
compared with speaking. Singers convey meaning, but not in a manner that is
straightforward or necessarily obvious.

One possibility is that the answer to the question, “Why sing?” connects in
some more fundamental way with the possibilities of the human voice and the
desire for recognition. People sing and respond to vocal music because it is a way
of asking for and receiving acknowledgment from others of one’s standing as a
human being with basic dignity, as an equal to others in this regard, and as worthy
of respect.
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35. Music and Advertising
Kirk N. Olsen and William Forde Thompson

Background music is used for many purposes in our day-to-day life. We often
listen to music while studying, entertaining guests, or just relaxing on our own.
Music creates a mood that subtly influences how we feel. In many situations, we
control the choice of music to ensure it has the outcome that we desire, whether to
energize, relax, contemplate, or celebrate. But background music is also used in
contexts where we do not have control over the music. Television commercials,
retail stores, and restaurants often use music as a device to influence our thoughts,
feelings, and behaviors. In all such cases, music is used to help advertise a product
or service. The goal of using music is to influence potential consumers by increas-
ing their positive attitudes toward a brand or service, thereby increasing the reve-
nue potential of their business, whether that business is the sale of clothing,
tourism, computers, or food. In the field of behavioral economics, such techniques
are sometimes referred to as “nudges,” defined as strategies that subtly influence
the behavior and decision-making of people without actually enforcing or prohib-
iting options.

But does it work? Does music have the power to change the way we think and
feel about brands and services or to manipulate us into spending money? This
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chapter will address key questions regarding the impact of music on consumer
behavior. We begin by discussing general effects of music in advertising and then
consider how music can influence consumers’ experiences with products, brands,
and services.

THE USE OF MUSIC IN ADVERTISING

The main purpose of advertising is to promote or sell a product, service, or idea
by using persuasive messaging. Music that accompanies an advertisement can
enhance this process in a number of ways. For example, positive attitudes and
preferences toward a product can be enhanced when music facilitates a positive
mood or reaction within the listener. One of the ways of achieving this effect is to
present music that comprises characteristically positive and uplifting features,
such as “happy” music composed in a major key and a fast tempo. Potential con-
sumers are repeatedly bombarded with an association between the product and
positive music, and an unconscious process of associative conditioning takes
place. Neural connections in the brain are changed by this repeated exposure, and
our attitude toward the product gradually becomes positive, thereby increasing the
probability that we will be paying customers.

Another way that music can enhance the message of an advertisement is by
making it more memorable. If people forget the core message in an advertisement,
then the marketing strategy is less likely to succeed. Here, the congruency or fit
between the music and the goals of the advertisement becomes important. One
study presented listeners with two versions of radio advertisements for five differ-
ent products, such as an energy drink. For each product, one advertisement pre-
sented music that was consistent with the marketing goal (e.g., fast-tempo music
paired with the energy drink), and another presented music that was inconsistent
with this goal (e.g., slow joyful music paired with the energy drink). Memory for
the product was better when the advertising music was congruent. Familiarity of
and preference for the music are also key for increasing memory for products.
Listeners enjoy and remember familiar music and are likely to remember adver-
tisements that contain familiar music.

From these examples, we see that carefully chosen background music in adver-
tising can influence listeners’ thoughts and feelings about certain products. But
what about the act of consuming? Can music influence people when they are
actively involved in consumer environments such as retail stores, cafés, and res-
taurants? We now move from the context of consumer advertising to consider key
questions in the context of consumer behavior.

CAN MUSIC LURE PEOPLE INTO CONSUMER
ENVIRONMENTS?

Not surprisingly, people are more likely to approach a retail environment when
they enjoy the background music than when they do not enjoy the background
music. Interestingly, the complexity of the music can also influence whether
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people approach and remain in a retail environment. One study played pop music
with three levels of complexity, defined as the extent to which the music was
erratic and difficult to predict. The researchers counted the number of times peo-
ple walked within one meter of an information stall that played the music in the
background. A moderate level of complexity in the music elicited an average of
ten visits every then minutes, significantly more than when highly complex music
was played (three visits every ten minutes) or when no music was played (four
visits every ten minutes). In other words, moderately complex music is most effec-
tive at attracting people to a desired location and has the greatest chance of entic-
ing potential customers into a place of business.

Having enticed customers to visit a store, café, or restaurant, can music extend
the duration of their visit? It turns out that customers stay longer in a retail envi-
ronment when background music is present. Moreover, the tempo and loudness of
background music play a role in influencing the speed at which customers com-
plete their shopping or gastronomic experience. Music that is slow reduces the
speed of supermarket shopping by 15 percent relative to conditions where fast
music is presented. In the same way, soft music slows down supermarket shop-
ping, whereas loud music speeds it up. Similar effects have been observed when
people are eating food at a restaurant. Researchers have shown that restaurant and
café customers tend to eat more slowly when slow-tempo background music is
played relative to fast-tempo music. Familiar background music also results in
customers staying longer than when unfamiliar music is played.

Music can not only extend (or limit) the duration of stay but also change our
perception of time. Upbeat and loud music tends to make people feel that more
time has passed than actually has passed, whereas time passes more quickly when
slow and soft music is playing. This finding has important implications for waiting
times, such as those experienced in medical waiting rooms and supermarket
queues, where customers find themselves having to endure long waits to access
services or purchase products. Retailers can reduce customer frustration by ensur-
ing slow and soft music is played in the background to minimize the perception of
long waiting times.

CAN MUSIC INFLUENCE HOW MUCH MONEY
CUSTOMERS SPEND?

The quest to increase spending is the holy grail of consumer marketing. Busi-
ness owners need to make a profit, and if simple atmospheric features such as
background music can lead to an increase in customer expenditure, then profits
will increase with minimal cost to the business owner. Research suggests that the
presence of background music increases expenditure relative to silence, but the
tempo and loudness of the music are important. One study showed that shoppers
who experienced slow background music spent 33 percent more money than those
who experienced fast-tempo music. Furthermore, the presence of slow background
music in a restaurant can increase profits because customers tend to purchase
additional courses or rounds of drinks. One explanation for these findings is that
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people linger in the presence of slow-tempo music, and while they are there, they
spend money. These findings can be used by retailers and restaurateurs to help
choose the most appropriate music for certain situations. In busy periods when
high customer turnover leads to high profits, fast and loud music is ideal. People
are there to make a purchase, and fast and loud music will encourage rapid deci-
sions and fast turnaround to the next customer. At times when clientele is lacking,
slow and soft music may be optimal, as it can extend the duration of a customer’s
visit, leading to additional purchases.

Along with tempo and loudness, the style or genre of music also affects con-
sumer spending. Research has shown that restaurant customers spend more money
when classical music is played in the background than when pop music is played or
when there is no music. Why does classical music influence spending? One possi-
ble reason is that classical music is associated with affluence and sophistication, so
when this genre of music is played in the background, customers feel more affluent
and spend more money by purchasing additional items that they normally would
not buy. Another possibility is that classical music tends to be slower and softer
than pop music, and customers tend to stay longer when classical music is playing.

CAN MUSIC INFLUENCE PRODUCT CHOICE AND
SATISFACTION?

Music can influence the choices that we make and our satisfaction with that
choice. However, these effects rely on a good fit between the music and the prod-
uct. Take the purchase of wine. In one study, either classical music or pop music
was played to customers in a wine store. Customers who heard classical music
purchased more expensive wines than customers who heard pop music. That is,
customers gravitated to wines that best fit the style of the music. Classical music is
associated with affluence and sophistication, whereas pop music is not.

Another study investigated whether the presence of stereotypical French or
German music might influence customers’ decisions to purchase French or Ger-
man wine. As predicted by the “musical fit” hypothesis, customers bought French
wine five times more than German wine when French music was presented. A
similar effect of smaller magnitude was observed for the pairing of German wine
and German music. Interestingly, customers seemed unaware that the music influ-
enced their purchasing behavior. Thus, music not only affects the way people
think and feel about products through advertising, but it can also influence the
consumer choices that people make; customers are often unaware that they have
been manipulated in this way.

Music can also affect consumer satisfaction once a product choice has been
made. Multiple studies have shown that the presence of background music in retail
settings increases consumer satisfaction. However, the benefit of music depends
on the age of the customer: people under fifty reported greater satisfaction when
shopping with slow-tempo pop music, whereas people over fifty reported greater
satisfaction when shopping with environmental sounds or instrumental music.
Familiar music was most important for the younger age group.
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PSYCHOLOGICAL EXPLANATIONS FOR THE IMPACT OF
MUSIC IN ADVERTISING

What are some psychological explanations for these effects? Four mechanisms
have been identified: physiological arousal, priming, emotional response, and con-
trol. First, music has a direct impact on listeners’ physiological state of arousal.
Heightened arousal can be manifested as an increase in heart rate, breathing rate,
sweating, blood pressure, and other physiological measures. Loud or fast-tempo
music has been shown to elicit greater arousal than soft or slow music. Indeed,
high arousal is one of the main reasons why fans of high-intensity music, such as
rock or heavy metal, enjoy it so much. Customers may spend less time in stores
when listening to fast or loud music because high-arousal states motivate people to
move quickly and with purpose rather in a slow and contemplative manner. Many
people also do not enjoy it when a high state of arousal has been imposed on them,
and so they tend to remove themselves from the situation as quickly as possible.

Second, music has the ability to prime thoughts and associations within a lis-
tener. In other words, music taps into networks of association that have developed
over the course of one’s life experience. When classical music is played in a wine
store, it can prime the listener to feel more affluent because of previously learned
associations between classical music, sophistication, and affluence.

Third, music has a strong influence over our emotional experiences. Music
interacts with emotions for many reasons: by triggering our most personal memo-
ries, toying with our expectations, encouraging us to move in time with it, and
stimulating our imagination. When it is used in advertising, music elicits power-
ful emotional responses that influence whether people feel positively or negatively
about products, brands, and services.

Fourth, researchers have determined that a feeling of choice or dominance over
a music-listening situation predicts how much an individual enjoys that experi-
ence. When music is imposed on us, we tend to like it less than when we have
selected the music and controlled our own experience. With the increasing use of
personal listening devices, customers often choose whether or not they listen to
in-store music or continue to listen to their own music through headphones. The
element of choice adds another layer of complexity to the role of background
music in consumer psychology.

CONCLUSION

Music in advertising influences people’s attitudes, feelings, and memories
toward products, brands, and services. The impact of music is especially powerful
when the music aligns with the product goals or brand message, whether to ener-
gize customers, relax them, or make them feel sophisticated. In consumer envi-
ronments such as retail stores, cafés, and restaurants, the mere presence of music
influences the amount of time people stay in an environment, the amount of money
they spend, and their overall satisfaction with the experience. Structural features
of music such as tempo and loudness play an important role. Background music
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that is slow and soft encourages customers to spend more time and money than
background music that is fast and loud. Classical music also encourages greater
expenditure because of its association with affluence and sophistication. All such
influences, however, are somewhat dependent on the age of the customers and
their familiarity with the music being played. For this reason, businesses need to
know their target market and select advertising music accordingly. If the right
music is selected, it can interact with psychological mechanisms such as arousal,
priming, and emotion in a way that benefits the business owner by manipulating
the experience of customers.
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36. Music and Healing Rituals

Gemma Perry and Vince Polito

Many cultures around the world believe that music can be used for healing. When
music is used in this way, it is usually part of a ritual or religious event that is
highly significant to the culture in which it is found. Global traditions have used
music in rituals to cure illnesses, enhance spiritual development, prevent future
diseases, and treat psychological disorders. Ritualistic uses of music for healing
typically take the form of chanting. Chanting is a type of singing that is usually
performed in groups, is often repetitive, and can have symbolic or narrative mean-
ing. In most contexts in which chanting occurs, ritualistic music is treated with an
attitude of reverence, as there are often strong beliefs about its religious or spiri-
tual effects. In many cultures, chanting is considered a spiritual practice that can
facilitate healing and assist practitioners to enter deep states of meditation.

MUSICAL BELIEFS AND TRADITIONS

Beliefs about the effects of music and its power to heal vary from culture to
culture, and different traditions use music in a range of ways to bring about change
in people’s lives. Common to all such traditions, however, is a strong association
between participation in musical ritual and positive psychological and physiologi-
cal benefits.
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Native Americans

Musical rituals are an important part of many traditional Native American cul-
tures; however, there are diverse languages, beliefs, and ceremonies across these
traditions, and chanting practices vary considerably from tribe to tribe. Native
American people commonly use singing and chanting in a range of rituals as a
form of prayer. Rituals may incorporate sounds from within nature as well as
instruments, such as drums and rattles, along with ceremonial dance. Songs are
used to invoke elements of the natural and spiritual worlds, to offer promises, and
to ask for guidance and healing. There are specific ceremonies for healing sick-
ness, connecting to spirit beings, performing initiations, restoring harmony in
relationships, growing crops, hunting, changing weather patterns, and expressing
gratitude to nature. It is believed that songs sung in a sacred setting can be heard
by ancestors and nature spirits and that these can offer inspiration, fortune, and
healing.

Indigenous Australians

Indigenous Australians lived in Australia for thousands of years prior to the
arrival of Westerners. There are hundreds of distinctive indigenous cultures and
languages across the continent. Indigenous Australians use music rituals such as
chanting to connect to the land and the spirit world to calm the mind, maintain
social health, and strengthen community. It is believed that chanting ceremonies,
along with sacred objects and body painting, put individuals and groups in direct
contact with the ancestral world. According to these traditions, ancestors can take
natural forms, such as rocks, trees and rivers, so these chanting practices are also
a way for people to connect with country. Connecting to country can be a difficult
concept to understand for non-indigenous people; but is fundamental to indige-
nous identity and does not just refer to the land, but also to family origins, culture,
language, and spirituality. It emphasizes the interdependent relationship between
the people, nature, and ancestors.

Indigenous Australians encode and pass on detailed cultural, geographic, and
historical traditions in chants known as song lines. These songs are vital for sur-
vival in this tradition because they provide a means of traversing the vast land-
scape. Navigating the land through song is done by chanting stories that record
pathways across the country and the sky. By singing these songs in sequence,
people can navigate the land, finding water, food, and protection from the envi-
ronment. These songs are also used together with neighboring communities for
sacred ceremonies and trading. This makes music a fundamental part of Indige-
nous Australian culture, promoting connection with other tribes in the country
and strong social bonds.

Music is also used in Indigenous Australian cultures for healing. Elders of the
tribe learn particular sacred songs that are believed to have healing properties for
their family group. These songs can only be sung by initiated men or women and
are used to treat sickness and disease or to counteract evil influences.
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Islam

Islam is one of the major world religions; the followers of this faith are called
Muslims. In the Islamic tradition, prayers are chanted daily as a reminder of an
individual’s connection and surrender to God. These chants have gestures to
accompany them, such as bowing down or placing the hands by the side or in front
of the chest. There are five daily calls to prayer, which are a reminder for people to
connect with God by chanting devotional phrases. These prayers are said to invoke
the ninety-nine attributes of God, which are qualities such as peace, kindness, and
justice. Focusing on these qualities assists the person chanting these prayers to
feel God’s love and compassion.

The regularity of this activity means that this musical ritual is a highly learned
and natural activity for practicing Muslims. This ritual is also a way of strength-
ening community bonds, as people often gather in mosques, promoting social
connection through coordinated behavior and the common interest of bringing
their awareness to religious and spiritual beliefs.

Buddhism

Buddhism is the main religion of many countries in Southeast Asia; however, it
is sometimes said to be a philosophy rather than a religion. It emphasizes that
everyone has the capacity to reach enlightenment, which is believed to be a state of
consciousness beyond the disturbances of the mind and the ego. There are two
basic principles of Buddhism: the interdependent nature of all things and the prac-
tice of nonviolence, which is the behavior that stems from the belief system that
nature is interdependent.

Although there are many different Buddhist traditions, chanting is a common
practice. Chanting is used as part of formal religious rituals and also as a tool to
prepare the mind for meditation. Chanting in Buddhism typically takes the form
of reciting sections from Buddhist sacred texts, known as sutras. In some Bud-
dhist traditions, repetitious chanting is used to focus awareness entirely on a spiri-
tual symbol. Buddhists believe that these symbols can enhance the effects of
chanting and have positive influences on their lives.

Buddhism also acknowledges many psychological benefits of chanting, and it is
believed that the practice can heal, protect, and increase emotional stability,
patience, inner strength, and peace. In Buddhist traditions, ignorance, attachment,
and hatred are said to be the three poisons of the human psyche, and chanting is
believed to be one of the practices that can eradicate these disturbances of the
mind, which is said to lead to enlightenment.

Hinduism

Hinduism is the most common religion of India and Nepal. Hindus worship
many different deities, depending on social traditions, location, and family his-
tory. These deities are all representative of qualities that are present within the
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universe. Similar to Buddhist traditions, Hindu chanting practices are believed to
lead to peace and liberation from disturbances of the mind. Hindus believe that
devotional practices, such as chanting sacred sounds, called mantras, can bring
physical and psychological healing.

Chanting in Hinduism can be directed toward specific deities, which each have
specific characteristics or traits. Different rituals are designed to worship particu-
lar deities, each with their own sounds, chants, and associated symbology. By
chanting to deities in this way, it is believed that these spiritual forces can inter-
vene and influence the lives of the chanter. For example, families may engage in
chanting ceremonies for healing, strength, abundance, clarity, or overcoming
worldly desires. These chanting ceremonies often occur in temples along with
other practices, such as fire ceremonies, the washing of an idol, and offerings of
fruit and flowers. Other musical practices within Hinduism involve call-and-
response chanting in groups, whereby someone leads the chanting and a group
responds. This method of chanting, called kirtan, is often associated with a spiri-
tual concept or deity. Kirtan can be quite ecstatic and is often accompanied with
body movements, such as dancing and clapping.

Secular Western Culture

Chanting has also made its way into some aspects of Western culture and popu-
lar music. George Harrison, of the Beatles, included chanting from various tradi-
tions in his songs. One example is in “My Sweet Lord,” in which he sings, “Hare
Krishna, Hare Rama,” from the Vedic tradition, and “Hallelujah,” which was orig-
inally from the Hebrew Bible and is now used in Christian prayer. Chanting also
sometimes takes place in quasi-ritualistic settings among large crowds of people
at emotionally charged events, such as sporting contests. In these settings, chant-
ing may be used as a way of building group identity at the national level (e.g.,
“U-S-A, U-S-A”) or more locally through chants or songs associated with specific
sporting teams.

In summary, chanting and musical rituals are widely used across many differ-
ent cultures. Although the specific sounds and musical practices may differ, there
are also some striking similarities. In most cultures, ritualistic music involves rep-
etition and group participation. Also common across cultures is the belief that
music can provide psychological and physiological benefits, such as healing, per-
sonal and spiritual development, and social connection.

WHAT DOES SCIENCE SAY?

Do these beliefs and claims about the effects of chanting practices make sense
from a scientific perspective? Although many of the specific beliefs associated
with musical rituals refer to spiritual concepts outside of the realm of science, it is
possible to investigate the effects that musical practices such as chanting have on
physical and mental processes. It turns out that it is not just a coincidence that so
many traditions use chanting for spiritual and psychological development. There
is growing scientific evidence showing that chanting can reduce stress, alleviate
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depressive symptoms, improve attention, increase altruism, alter neurology, and
even induce altered states of consciousness. Despite the many different traditions
that use chanting in various ways, there are some fundamental commonalities in
chanting practices that can lead to physiological and psychological changes. Some
of the mechanisms that explain why and how chanting works are outlined below.

Breathing

A direct consequence of chanting is that making rhythmic sounds affects the
physiology of breathing. The regular pattern of inhalation and exhalation influ-
ences the parasympathetic nervous system and can promote feelings of relaxation.
These altered breathing patterns have been found to occur across traditions. In
one study, Italian researchers found that chanting a Roman Catholic prayer (4ve
Maria) and a Buddhist mantra (Om Mane Padme Hum) had the same effect on
breathing. Both chants slowed breathing to six respirations per minute, a rate that
has been found to have positive effects on respiratory and cardiovascular func-
tioning. Respiration at this slower rate also reduces stress and increases heart rate
variability, which is useful for the management of cardiovascular disease.

Vocalizing sounds that create slow rhythmic breathing also directly influences
the vagus nerve. When the vagus nerve is engaged, a stress hormone called corti-
sol decreases. High levels of cortisol can lead to serious health issues, such as
chronic stress, depression, or panic disorder. In this way, practices such as chant-
ing that can help maintain lower levels of cortisol can be beneficial for overall
health and well-being.

Focused Attention

Chanting can also influence the mind by decreasing the frequency of rumina-
tive or negative thoughts. This occurs by focusing attention exclusively on the
sound that is being chanted. Research has found that by mindfully chanting and
focusing the mind on a single sound or phrase, an individual is better able to
monitor thought patterns. This can encourage disengagement from automatic
thoughts and lead to a reduction in uncontrolled mental content, such as mind
wandering. Practicing focused attention on a sound or phrase is an effective
method of increasing mindfulness. This can lead individuals to become better at
recognizing thinking patterns and observing them rather than becoming emotion-
ally involved in thoughts, which could otherwise result in distress. Increasing the
capacity for focused attention in this way can be particularly useful for improving
self-regulation to better manage habitual thought patterns.

Synchrony

Chanting typically involves making highly coordinated sounds in a social
setting. The predictable, repetitive, and rhythmic quality of this type of music
often results in highly synchronized behavior. Also, when people make music
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together, individuals become very focused on matching the sounds they are cre-
ating with those around them. This closely coordinated, synchronized behavior
can facilitate community bonding by creating a sense of social connection that
promotes cooperation. These shared experiences also increase prosocial atti-
tudes and decrease feelings of loneliness and isolation. In particular, research
has also shown that making synchronized musical sounds in groups leads to
increases in altruism and can also improve the ability of groups to solve prob-
lems together.

The predictability of rhythm and repetition helps individuals to synchronize
together with musical sounds. This predictability is also part of what makes music
enjoyable and enhances its capacity to alter mood. Chanting in a social setting has
reliably been shown to elevate positive emotions and decrease depressive symp-
toms. For example, research has found that group singing can influence neuro-
chemistry by reducing levels of cortisol and adrenocorticotropic hormone, which
leads to a reduction in stress.

Altered State of Consciousness

In many traditions, chanting is used as a ritual tool that may lead participants to
experience an altered state of consciousness. An altered state can occur when a
specific environment or activity changes a person’s perception and cognition in
dramatic ways. In many ritual settings, the environment is quite extreme; there is
often a reduction in some aspects of sensation (e.g., darkness, limited movement)
but with a very pronounced emphasis on intense, repetitive chanting (sometimes
also accompanied by loud drumming, bright fires, and other extreme perceptual
stimuli). In these states, an individual may feel overwhelmed by positive emotions
and at one with others, nature, or the entire universe. Other common experiences
of these states include feelings of alertness, timelessness, intense focus, increased
self-awareness, and improved attention. These states can also have a longer-term
healing effect on the individual. Following the experience of an altered state, indi-
viduals often describe a shift in perspective toward feeling more connected with
others and with nature. Research has found that these changes can result in better
health and well-being as well as persisting improvements in behavior and
attitudes.

Expectations

In addition to the direct physiological and social impacts discussed so far, there
is another important way that chanting and musical rituals can lead to changes in
psychological functioning. People’s expectations about the rituals they perform
may themselves have an effect. Musical rituals typically involve religious or spiri-
tual mythologies that lead to beliefs or expectations. For example, a Hindu pray-
ing to the elephant god, Ganesha, may strongly believe that this deity will remove
some problem that he or she has been facing in life. This expectation may make
the person feel more relaxed and confident after chanting, and this change in

Thompson_The Science and Psychology of Music.indb 202 @ 20/06/20 10:45 AM



®

Music and Belief 203

emotional state will then influence his or her subsequent behavior. In this way, the
act of chanting leads to psychological changes that occur due to changes in a per-
son’s beliefs.

Engaging in musical rituals can also strengthen social norms and customs that
shape behavior. For example, a Buddhist who joins in a community chanting rit-
ual takes part in a highly specific social interaction that may have a focus, for
example, on compassion and loving kindness. In addition to explicitly chanting
words related to these themes, participants may be expected to enact these quali-
ties in their interactions with others during the ritual. In this way, a person’s
beliefs and expectations about appropriate ways to behave are reinforced subtly
and directly by taking part in the musical ritual. The combination of social expec-
tations and the effect of taking on ritual roles can lead to beliefs that strongly
impact participants’ subjective experiences of the effects of these musical
practices.

CONCLUSION

Music is an intricate part of highly meaningful rituals for many cultures around
the world. In traditional settings, these rituals can have a wide range of purposes,
including trying to cure disease, traversing challenging landscapes, transcending
ordinary states of consciousness, strengthening communities, or healing the sick.
In all these cases, music and chanting are believed to be an important tool for
causing change in people’s lives.

Although many of the specific cultural beliefs associated with ritualized music
cannot be directly tested by science, there is growing and reliable evidence that
chanting can have physiological and psychological impacts. By changing breath-
ing patterns, chanting affects the parasympathetic nervous system to encourage
relaxation, reduce stress, and improve cardiovascular functioning. By providing a
clear and repetitive target for focused attention, chanting can increase mindful-
ness and improve self-regulation of thoughts. By providing strong social cues for
synchrony, chanting can increase cooperation and feelings of connectedness. By
triggering subtle and more profound alterations in a person’s conscious state,
chanting can have a lasting positive impact on attitudes. By providing a rich cul-
tural context, chanting in ritualized settings can establish strong patterns of belief
that train and influence positive behaviors. Understanding the mechanisms by
which music engenders positive change across diverse cultures will point the way
forward to a more complete science of music.
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37. Lullabies
Tonya R. Bergeson

Imagine a newborn infant, just a few days old. What does the life of this newborn
look like? Does it depend on where the infant lives? The newborn is likely spend-
ing the majority of his or her time sleeping and the remaining time eating and
grooming, such as taking baths and having his or her diaper changed. Moreover,
the newborn depends entirely on caregivers to provide the food, care, and shelter
necessary for survival, and he or she can only communicate his or her needs by
crying. Now fast-forward two years. The infant is now transitioning into toddler-
hood, exploring his or her world by walking around and handling objects, and
beginning to communicate with caregivers by using language in addition to cruder
means, such as crying or tantrums. In chapter 29, “Maternal Songs as Bonding
Rituals,” we learned how singing is used to promote strong bonds between care-
givers and infants. In this way, singing is a ritual that supports cohesive societies.
In this chapter, we consider the specific nature of lullabies and the various effects
and functions that they have not only for parent-child bonding but also for other
functions, such as cognitive development, reducing stress, promoting movement,
and inducing sleep.

SPEAKING AND SINGING TO INFANTS

What do typical caregiver-child interactions look like during this period of
infancy? Most caregivers provide more than just food and shelter for their infants.
Parents likely talk to their infants while feeding them (“Here comes the yummy
avocado!”) or bathing them (“Time to wash your tummy!”), even though their
babies do not yet understand the words. Moreover, caregivers typically use a spe-
cial speech register commonly known as “motherese,” “baby talk,” or “infant-
directed speech” when talking to their infants. This style of talking is higher in
pitch, has more ups and downs in pitch (i.e., exaggerated pitch contour), is slower
in duration, has more sing-song rhythm, has heightened positive expression, and
is far more repetitive when compared to speech directed to adults. In fact, this
type of repetition would sound rather silly if used to speak to adults: “Good morn-
ing, Susan! That’s right . . . good morning! Ah! Good morning, Susan!” Caregiv-
ers also sing to their babies, and their songs are similarly higher in pitch, slower in
duration, and heightened in positive expression compared to songs that are not
sung to infants. The songs themselves are also typically more repetitive than those
sung among adults. Finally, the interactions between caregivers and infants are
multimodal; caregivers rock their infants to sleep, play peek-a-boo games, and
shine with adoration when their babies gurgle, hiccup, or say “mama” or “dada”
for the first time.
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It turns out that these types of positive interactions are extremely important for
child development. Studies of children in orphanages who were provided food and
shelter but no positive attention grow up with attachment, cognition, and emotion
problems. In fact, many researchers and scholars have proposed that lullabies,
songs primarily for infants, are particularly well suited to promote the parent-
infant bond because of their soothing, calming quality. It is within this strong
social bond that an infant develops emotion regulation and secure attachment.
Emotion regulation is the ability to calm oneself down after experiencing a stress-
ful situation, whereas secure attachment is feeling protected by and cared for by
one’s caregivers.

Lullabies, which are often related to feelings of tenderness and love, are charac-
terized across cultures by simple musical structure, lower pitch, falling pitch con-
tours, slow tempo, limited changes from soft to loud, and a soothing or calming
tone of voice. Lullabies are often sung while rocking or providing calming touch
to infants and when putting infants to sleep. Play songs, typically performed for
older infants and toddlers, contain higher pitch, large variability in pitch contour,
relatively high loudness levels, and quick tempos. In other words, play songs
sound “happy” as opposed to “tender.” One could imagine singing the same song
(“Twinkle, Twinkle Little Star) in two drastically different ways that might result
in a lullaby (slow tempo, lower pitch level, soothing voice) or a play song (upbeat
tempo, higher pitch level, exaggerated dynamics, energetic performance). Play
songs, like lullabies, are sung in multimodal contexts, bouncing to the beat, acting
out the words (e.g., moving fingers like a spider crawling up a water spout in the
song “Itsy Bitsy Spider”), and smiling,.

How do babies respond to lullabies and play songs? It is likely that caregivers
would stop singing if their infants cried or fussed during their performances.
Instead, infants tend to display positive interest to caregivers’ songs and pay
greater attention to infant-directed over non-infant-directed performances of the
same song. Moreover, the type of song matters. Infants prefer to listen to higher-
pitched over lower-pitched versions of play songs but lower-pitched over higher-
pitched versions of lullabies. Infants also prefer fast-tempo versions of play songs,
but they show no preference in tempo for lullabies.

Do infants respond differently to lullabies as opposed to spoken motherese?
Studies have shown that infants listen longer to “happy” than neutral voice quality
regardless of the performance style (spoken or sung), and they will listen just as
long to happy-sounding speech as happy-sounding songs. However, when pre-
sented with videos of infant-directed speech and singing, infants watch the sing-
ing videos for a longer period of time—even if the sound is turned off. This is
likely because mothers tend to smile more when singing than when speaking to
infants.

MANAGING THE EMOTIONAL LIVES OF INFANTS

The positive and reciprocal dyadic interaction—caregiver smiles while singing
to baby; baby watches with positive expression—is important for creating the par-
ent-infant bond. The infant-directed singing attracts the infant’s attention, which
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opens the door to positive communication and the development of emotion regula-
tion. Lullabies, in particular, can be used to soothe infants already distressed or
showing signs of stress. In fact, maternal singing has been shown to modulate
infant arousal, as measured by cortisol levels. It has been proposed that singing
lullabies to babies helps them develop the two skills—attentional control, or flex-
ibility, and arousal modulation—necessary for affect or mood and emotion regu-
lation by synchronizing or matching their emotions to those of their caregivers.

Affect regulation is thought to play an important role in helping an infant
develop a secure attachment with a caregiver. Remember that affect or emotion
regulation is the ability to shift emotions, for example, calming yourself down
after experiencing something stressful. According to attachment theory, first pro-
posed by John Bowlby and Mary Ainsworth, infants learn over time whether their
caregivers respond appropriately and in a timely way to their signals. That is, an
infant may come to expect his or her caregivers to sing a soothing lullaby when he
or she shows signs of crying. If the caregiver does not respond appropriately time
after time (e.g., consistently ignores a crying infant), that baby may not learn to
regulate his or her own emotions and form an insecure attachment to the care-
giver. On the other hand, if a caregiver consistently picks up a crying infant and
tries to calm him or her down, the baby may eventually learn some of these calm-
ing tricks to regulate his or her own emotions and form a secure attachment to the
caregiver.

The degree to which caregivers respond in a timely and appropriate fashion to
their infants has been labeled sensitivity. Several recent studies have linked
maternal sensitivity not only to social-emotional attachment between mother-
infant dyads but also to social-cognitive development in children, such as execu-
tive function and theory of mind skills, which are crucial for success in the
school-age years and beyond. Executive function is kind of like the control tower
of cognition and involves management skills such as the ability to focus atten-
tion, the ability to shift attention, and the ability to hold and use items in short-
term memory (i.e., working memory). Executive function is involved in planning
and organizing a school project or just paying attention to the teacher or standing
patiently in line. Theory of mind is the understanding that others have their own
thoughts and perspectives separate from your own. Theory of mind is important
for understanding others’ emotions or perhaps something as simple as taking
conversational turns.

The idea that lullabies could help infants develop affect regulation has been
largely theoretical until the past few years. Researchers have only recently begun
to study whether singing lullabies directly delays or alleviates negative affect or
stress in infants. In one study, seven- to ten-month-old infants listened almost
twice as long to infant-directed songs in an unfamiliar language than they did to
infant-directed speech in that same language before showing signs of stress.
Another study measured whether infant-directed speech and singing differentially
reduced ten-month-old infants’ distress. The researchers measured negative vocal
and facial expression as well as infant skin conductance, which corresponds with
arousal. Infant-directed singing was more effective than infant-directed speech in
reducing negative affect and arousal in the ten-month-olds.
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DOES SINGING LULLABIES HAVE ANY EFFECTS
ON INFANTS?

There have been several studies conducted on the effects of live and recorded
singing on premature infants in neonatal intensive care units (NICUs). Lullabies
have positive effects on several physiological measures, such as heart rate and
respiratory rate, and have increased weight gain and sleep and shortened hospital
stays. Critically ill premature infants cry less often and for shorter periods of time
after being presented with lullabies during regular nursing interventions. Although
live and recorded lullabies result in similar decreases in heart rate and oxygen
saturation level, live lullabies result in an even deeper sleep in infants than recorded
lullabies.

What is it about the singing that helps alleviate stress more effectively than
speech? Keep in mind that infant-directed speech is typically quite melodic and
rhythmic, similar to music. However, the melodies and rhythms do not repeat over
time in speech in the same way that they do in music. Perhaps infants find the
repetition and clear metric pulse soothing. Additionally, caregivers typically pick
up infants and rock or bounce them to the beat of the music. This kind of move-
ment stimulates the vestibular system in the infant, which is also linked to affect
regulation. Finally, lullabies are not only potentially predictable on a beat-by-beat
level, but mothers also sing songs for their infants at similar pitch levels and tem-
pos across performances, making the songs themselves not only soothing but also
predictable for their babies. Caregivers’ soothing, repetitive performances may
even enhance their own well-being in a stressful environment.

Some scholars have suggested that music evolved from the exaggerated pro-
sodic features (such as melody and sing-song rhythm) at play in interactions
between caregivers and infants. When mothers speak or sing to their infants while
changing their diapers or rocking them to sleep, the infants’ positive reactions
reinforce their mothers’ positive affect. In this way, the mother-infant dyads coor-
dinate their emotions and create a social-emotional bond that serves to affiliate a
mother with her helpless and dependent offspring. According to one theory pos-
ited by Ellen Dissanayake, over larger periods of time, these very early mother-
infant interactions may have become “ritualized” into more formalized musical
structures with social implications for larger communities. That is, singing and
dancing together is one way to increase social cohesion among large groups of
people.

A recent series of studies examined the effects of bouncing infants to music in
synchrony with others on their social behavior. In one of these studies, fourteen-
month-olds were bounced in time with the beat of music while watching an
experimenter bounce either in synchrony or out of synchrony to the same beat.
After listening and bouncing to the music, the experimenter accidentally dropped
an item on the floor. The infants in the in-synchrony group helped the experi-
menter by picking up the object significantly more often than the infants in the
out-of-synchrony group. Thus, it could be the rhythmic synchrony of rocking
babies to lullabies that helps promote the caregiver-child emotional bond at even
earlier ages.
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ARE LULLABIES IMPORTANT FOR HUMAN SURVIVAL?

Let’s think some more about this idea of lullabies and evolution. What these
theorists are saying is, first, that lullabies are important for protecting defenseless
infants, and, second, that lullabies (or at least musical mother-infant vocal
exchanges) are the reason we have music at all. These are pretty major claims. If
we took away lullabies, what would happen? At first glance, it seems like taking
away lullabies may not be that big of a deal. Moms and dads would still probably
change diapers and provide food for their babies, right? Wouldn’t that be enough?
Keep in mind, though, the studies on babies raised in orphanages that showed that
babies need positive attention to develop affect regulation and secure attachment.

Okay, so let’s add in talking to babies. Moms and dads would still talk to their
babies, of course. Ah, but remember that lullabies have qualities that even very
musical infant-directed speech does not, such as clear repetition and regular tim-
ing. And studies show that singing helps delay and alleviate stress more effec-
tively than speech. Anecdotally, what would dropping lullabies mean for the
amount of protective time infants spend with their caregivers? How would this
affect later development of affect regulation and emotional attachment or execu-
tive function and theory of mind? All these factors together may increase infant
and child mortality, even just a little. And over larger periods of evolution, hun-
dreds of thousands of years, these very small changes in mortality can have
important effects.

CONCLUSION

Lullabies are more than just sweet songs caregivers across the world sing to
their infants. Lullabies carry the potential to soothe and calm young infants—
even those with critical illnesses—help infants learn to regulate their own emo-
tions, and strengthen the emotional bond between caregivers and dependent
infants, which is a secure foundation for the development of more complex social-
cognitive skills.
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38. Love and Music

Sandra Garrido

Love and romance are found in music from all around the world and from many
different time periods, even though the songs themselves and the way love is
described may be very different. Studies that have looked at love songs from the
1950s through to the present day report that 70—90 percent of popular music from
the charts during those decades were about love.

Music has quite possibly been closely linked to romantic love since prehuman
times. Fertility songs—songs performed in ancient rituals designed to guarantee
that crops and livestock will be abundant—are about as old as recorded human
history. However, examples of songs about romance are found in Sumerian litera-
ture dating from around 2100—1800 BCE and on papyri and other artifacts from
ancient Egypt.

In fact, many of the features that are found in love songs today can be traced
right back to ancient times. Some scholars even argue that love songs have been
important forces of social change throughout history. Past musicians and song-
writers have had a big impact on how we understand and conceptualize love in the
modern day, with many of our contemporary ideas about romance coming from
the traditions of the troubadours, or traveling musicians, found in parts of Europe
from the eleventh to the thirteenth centuries. Fantasy has been a particularly key
element in love songs throughout history, with romantic partners often being
described in idealistic terms in song lyrics, and this is no different today.

Why is it that love and music have been so closely linked throughout history?
To answer this question, we need to understand more about the biological pro-
cesses behind romantic love and how music can play a part in these processes.

LOVE AND BIOLOGY

While romance is, of course, linked to sexual attraction, romantic love is differ-
ent to the sex drive in that it motivates people to attach themselves to a single mate
for a long period. The sex drive ensures that the human species will reproduce, but
romance motivates people to create long-term relationships, which in turn create a
stable environment for the nurturing and protection of children—something that
is also important for the survival of the human race.

Given the important evolutionary function of romantic love, our brain is geared
to provide powerful motivations to select a mate and remain attached to that per-
son. Neurological studies indicate that when people are deeply in love, the areas of
the brain that are responsible for critical thinking become deactivated and the
reward systems and pleasure systems of the brain become activated. Thus, being
in love can feel much like a natural drug high. When we are in love, the brain pro-
duces chemicals such as dopamine, that are deeply pleasurable, motivating us to
want more of the person who is triggering the release of such chemicals. This
desire to be with the beloved can override normal logical thought processes, caus-
ing the individuals to behave less cautiously and rationally than usual.
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Just like using drugs, though, when the cause of the dopamine rush is removed,
the motivation to regain it becomes even more powerful. Thus, when we are
rejected or we lose the object of our love, our desire to be with that individual only
increases. Parts of the brain associated with risk-taking become activated, increas-
ing our willingness to take extreme actions to get back the object of our desire. In
fact, the brain patterns in rejected lovers can be similar to that of people with
obsessive-compulsive disorders, as they are often unable to stop thinking about
the individual and previous encounters with that person.

THE ROLE OF MUSIC

One of the key roles that music appears to play in romance is in enhancing the
attraction of potential partners. Music has likely played a role in enhancing sexual
attraction since prehuman times. Charles Darwin argued that for some bird spe-
cies, song is similar to the brightly colored tail of the peacock in that it is used to
help attract a mate. Darwin observed that bird species tended to have either color-
ful plumage or impressive singing skills, leading him to conclude that they prob-
ably served the same function in sexual selection.

Research indicates that music can still serve the function of the peacock tail
in human society today. For example, one study in France with three hundred
young women found that they were more likely to accept the advances of a
young man if he was carrying a guitar case. In some cultures, the link between
courtship and music is particularly obvious. For example, in southern Peru, a
guitar-like instrument called a charango, traditionally must be learned by every
young man because it is by playing it that he signals his interest in the object of
his affections. There is also considerable biological evidence that music plays an
important role in attracting a romantic partner. For example, one neurological
study found that when female birds hear the male of their species singing a mat-
ing song, similar pathways in the brain are activated as when humans listen to
music.

What is it about musical ability that enhances sexual attractiveness? The answer
may be closely connected to the whole evolutionary purpose of romance men-
tioned at the outset of this article, that is, to encourage long-term attachment
between mating partners so as to provide a safe environment for the raising of
offspring. In fact, this biological motivator lies behind much of what we under-
stand as attraction. For example, females are often attracted to masculine traits
that signal the male’s potential to act as a protector or provider. Males, on the other
hand, are often attracted to female traits that are related to fertility and the capac-
ity to conceive and bear children.

Some of this information about suitability as a potential mate can be gained
from the sound of the voice. Low voices, for example, are produced by a large
vocal tract, and so the pitch of a creature’s voice suggests its size and therefore its
capability to protect a mate and any offspring. Humans do seem to be able to
accurately predict the physical appearance of an individual from that person’s
voice. Thus, it may be that the capacity of the voice to suggest physical size or
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strength is what lies behind the evident evolutionary connection between musical
ability and romantic success.

Other studies suggest that the creativity suggested by musical ability may be
the evolutionary marker of a potential romantic partner that we find so attractive.
Creativity can be a signal of cognitive flexibility, or the ability to think about mul-
tiple concepts at the same time or to adapt quickly to new challenges in the envi-
ronment. One research study found that women are particularly likely to find a
penniless artist more attractive than a rich but uncreative man when at peak levels
of fertility. It may be that creativity in general, rather than musical skill, is what is
attractive in a potential mate given the ability to pass on such genetic traits to
future offspring.

Music is also useful for setting the mood in romantic situations. The ability of
music to create a certain mood is one of the primary reasons that people report
listening to music. In general, in romantic situations, we seem to prefer music
that creates an intimate tone, slow music, music that is not too dominating of the
listener’s attention, and music that expresses how we feel. Song lyrics often dra-
matize a sort of conversation between two lovers, or at least the expression of
one person’s feelings toward another. The language of song thus provides a way
that the listener can express his or her own feelings toward his or her love
interest.

Does playing romantic music actually increase one’s chances of romantic suc-
cess? Research has demonstrated that romantic music does have an influence on
the behavior of the people who hear it. People who listen to a romantic song, for
example, are more likely to be receptive to a romantic invitation shortly thereafter.
Similarly, playing romantic music in a flower shop has been shown to cause men
to spend more money on buying flowers for their beloved.

Another function that music can serve in romantic relationships is in deepening
the bonds between individuals. In fact, this is likely one of the other key evolu-
tionary functions that music has played in human society. Our taste in music is a
very personal thing by which we express much about who we are. We tend to be
attracted to people who share the same musical taste as ourselves because musical
choices are a way that we communicate our own values and make judgments
about how much another individual could fit in within our social world. Sharing
information about the music we like is also a way that we build relationships and
create a sense of connection between other people.

The act of engaging with music along with other people also strengthens our
connections with those people. This is also found in some animal species. A study
of the Australian red-backed fairywren, for example, found that bird pairs who
regularly sang duets together were less likely to mate outside their pair than others.
Similarly, pairs of male and female gibbons also sing a kind of vocal duet as a way
of cementing their alliance to each other. In humans, there is evidence that when
members of a group join together in drumming to a beat, they behave more coop-
eratively and helpfully toward other members of the group. On the other hand,
when people move together in synchrony to music, research shows that they are
more likely to be willing to go along with suggestions from someone in the group
to behave aggressively toward someone outside that group. This evidence suggests
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that making music together or even enjoying music together has the effect of deep-
ening our feeling of connection to the person with whom we share the music.

WHY ARE THERE SO MANY SONGS ABOUT HEARTBREAK?

From ancient love songs to the songs of today, music often contains themes of
longing and the pain of unrequited or lost love. When we are happily in love, both
men and women like to listen to songs that celebrate the joys of love and romance.
However, when things go wrong in our romances, we are usually attracted to love-
lamenting music. In other words, we prefer to listen to or to sing songs about love
gone wrong when we are experiencing that ourselves. This seems to particularly
be the case for men; women seem to prefer to listen to music that celebrates love
even when feeling lonely. Why is this?

One reason is perhaps the fact that love is somewhat addictive. Biologically,
being in love is much like an addiction in that the craving to be with the person we
love becomes even stronger in that person’s absence. When the source of the feel-
good chemicals released in our brain is gone, we seek other ways to recreate the
chemical rush. Music can bring the person we love back vividly to our minds, giv-
ing us the feeling that the person is almost with us. So, we often feel like listening
to music about love to help us keep a feeling of connection with a loved one who is
gone. In much the same way as an addiction, when love goes unsatisfied, our stron-
gest instinct appears to be to listen to music that gratifies the craving for the beloved
or for the sensations of love itself. Love songs allow us to fill that need when real
relationships are unsatisfying or unattainable. Interestingly, listening to any music
that we particularly like causes the release of dopamine, as does being in love, per-
haps adding to the rush that the deprived lover is craving. Music can be used to
feed private fantasies of an ideal love and to experience love in our imagination
when we are lonely or when the realities of love fall short of what we would like.

As well as perhaps compensating for the absence of a loved one, songs about
heartbreak really can help us to cope with a broken heart. Listening to songs about
other people’s heartbreak can make us feel less alone in our emotions. This is per-
haps why research has shown that we generally prefer to listen to a singer of our
own gender when we listen to love-lamenting music. Sometimes it makes us feel
comforted to know that others of our own sex have experienced something similar
to us. Listening to songs about heartbreak also gives us a chance to have a good
cry and get some negative emotions off our chest. In addition, listening to music
gives us a chance to reflect on our experiences, working through our emotions,
thinking about solutions, and learning from our past mistakes, all of which ulti-
mately help us to feel better about our experiences.

Of course, for some people, particularly those prone to depression, listening to
tragic love songs can just make them get stuck in their feelings of heartbreak.
Thus, some people instead prefer to turn to songs that both inspire and renew hope
in love, while others turn to songs that express their pain and hurt. It is because of
this power of song to help us to recover from a common human experience that
love songs, even sad love songs, resonate strongly with so many listeners around
the globe.
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CONCLUSION

Love songs are found in all cultures, from ancient times until today. In fact,
music is linked with love and courtship in several animal species and has likely
been a part of the rituals of wooing a mate since prehuman times. Music serves
several functions in connection with love: it can enhance the attractiveness of a
potential mate, it can be used to set a romantic mood so as to make one’s intended
love interest more receptive, and it can deepen the bonds between couples. In
addition, music serves as a comfort in times of heartbreak, allowing individuals to
feel an ongoing sense of connection with a lost love or to process emotions when
a broken heart is experienced.

References and Further Reading

Fisher, H., Aron, A., & Brown, L. L. (2006). Romantic love: A mammalian brain system
for mate choice. Philosophical Transactions of the Royal Society B, 361, 1476.

Garrido, S. (2017). The addiction of love: Sad music and heartbreak. In Why Are We
Attracted to Sad Music? (pp. 213-232). Cham, Switzerland: Palgrave Macmillan.

Gibson, R., Aust, C. F., & Zillmann, D. (2000). Loneliness of adolescents and their choice
and enjoyment of love-celebrating versus love-lamenting popular music. Empiri-
cal Studies of the Arts, 18(1), 43—48.

Gioia, T. (2015). Love Songs: The Hidden History. New York, NY: Oxford University
Press.

Guéguen, N., Meineri, S., & Fischer-Lokou, J. (2013). Men’s music ability and attractive-
ness to women in a real-life courtship context. Psychology of Music, 42(4),
545-549.

39. Intercultural Relations through Music

Samantha Dieckmann and Jane W. Davidson

Intercultural psychology is a branch of social and cultural psychology that consid-
ers the attitudes and behaviors that emerge when people from distinct ethnocul-
tural origins come into contact with each other. This domain of psychology
involves acculturation, intercultural relations, and intercultural competence.
Acculturation considers changes that occur within each culture in response to
cross-cultural contact and is shaped by the extent to which each group wants (and
is able) to maintain its heritage culture and identity and the extent to which inter-
group relationships are sought. In the context of migration, these factors deter-
mine what strategies are adopted by migrant communities and the host society to
deal with change.

There are several acculturation theories in psychology. The dominant fourfold
theory, outlined in the tables below, is attributed to John W. Berry. Table 39.1
shows how migrant communities can integrate or assimilate into or separate and
marginalize themselves from their host society. Correspondingly (table 39.2), the
host society can adopt one of four strategies: multiculturalism, melting pot, segre-
gation, or exclusion.

While acculturation focuses on what occurs within each group as a result of
cross-cultural contact, intercultural relations considers the space in between.
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Table 39.1 Acculturation strategies of ethnocultural groups outlined in John W.
Berry’s fourfold model in the context of migrant minority groups

Acculturation Strategies

Heritage Culture and Relationship Sought with

of Ethnocultural Groups Identity Larger Society

Integration Migrant community Relationship sought between
maintains heritage culture migrant community and
and identity larger society

Assimilation Migrant community does  Relationship sought between
not maintain heritage migrant community and
culture and identity larger society

Separation Migrant community No relationship sought
maintains heritage culture between migrant community
and identity and larger society

Marginalization Migrant community does  No relationship sought
not maintain heritage between migrant community
culture and identity and larger society

Table 39.2 Acculturation strategies of larger society outlined in John W. Berry’s
fourfold model in the context of migration

Acculturation Heritage Culture and Identity  Relationships Sought

Strategies of Larger with Other

Society Communities

Multiculturalism Larger society supports Relationship sought with
maintenance of heritage cultures other communities
and identities

Melting pot Larger society does not support  Relationship sought with
maintenance of heritage cultures other communities
and identities

Segregation Larger society supports No relationship is sought
maintenance of heritage cultures with other communities
and identities

Exclusion Larger society does not support ~ No relationship is sought

maintenance of heritage cultures
and identities

with other communities

Concerns include prejudice, an issue that affects how people associate with “dif-
ferent” others, and intercultural competence, an individual’s capacity to commu-
nicate and behave appropriately during cross-cultural interactions. Businesses,
universities, and schools use psychological tools to measure their employees’ or
students’ intercultural competence and provide training for the skills, knowledge,
values, and behaviors required to operate in a globalized and culturally diverse

world.

We know that continued globalization, diversification, and immigration con-
tribute to a society’s creativity and growth across several spheres of life. For
example, cross-cultural contact can result in financial, social, and cultural
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innovation and development. However, some research findings suggest that neigh-
borhoods with high levels of cultural pluralism (in which several ethnocultural
communities reside) demonstrate lower levels of trust, civic attitudes, altruism,
and community cooperation. Therefore, it is important not only for individuals but
also for community groups to develop intercultural competence. As most modern
societies are made up of various ethnocultural communities, broad-scale intercul-
tural competency is required to achieve social cohesion. A cohesive society is
characterized by inclusivity and equity, in which all members have access to civic
participation, high living standards, and opportunities for upward mobility. In
such societies, everyone works together toward all members’ survival and
well-being.

THE ACCULTURATION OF MUSIC: HOW MUSIC CHANGES
UPON CROSS-CULTURAL CONTACT

From the mid—twentieth century onward, ethnomusicologists—researchers
who study music, emphasizing its social and cultural contexts and meanings—
studied how cross-cultural contact changes musical practices. In 1955, Alan P.
Merriam hypothesized that music is more likely to undergo significant changes
upon culture contact when the original music types share characteristics. He dem-
onstrated this through analyzing the music of two groups: Flathead music (i.e., the
music of the Confederated Salish and Kootenai Tribes of the Flathead Nation,
indigenous peoples of North America), and music from the Congo, in Africa
(Merriam studied the country when it was known as Belgian Congo). When com-
paring the music of the two groups, he found that before cross-cultural contact,
the Congolese music was more similar to Western music in that it involved har-
mony, polyphony, and the use of stringed instruments for accompaniment. Accord-
ing to Merriam, the Congolese music underwent more change than the Flathead
group’s music in response to cultural exchange with Westerners, supporting his
theory.

In 1978, ethnomusicologist Bruno Nettl continued Merriam’s work. He was
interested in syncretism, which he defined as “the results when two musical sys-
tems in a state of confrontation have compatible central traits.” He looked beyond
the music itself to also consider the motivations that determine whether or not
groups choose to adopt elements from other musical cultures. Nettl argued that, in
the context of non-Western music traditions, attitudes to change and the resulting
musical behaviors are determined by how much members of a non-Western soci-
ety want to keep their traditional culture intact and how much they are willing to
adopt Western cultural systems. (Although categorizing musical traditions as
“Western” or “non-Western” is an outdated practice, these terms were commonly
used at the time.) There are clear parallels between these determining factors and
those in the model of acculturation psychology described in the previous section
(tables 39.1 and 39.2). Nettl constructed his own “typology of processes” to
describe several responses that non-Western societies had to the arrival of West-
ern music (e.g., through colonization) in the twentieth century (table 39.3).
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Table 39.3 Selections from Bruno Nettl’s (1978) typology of processes

Abandonment Musical traditions are completely lost or abandoned.

Impoverishment Musical traditions are impoverished, whole components lost or
replaced by Western counterparts.

Diversification Musical traditions originally from different regions are brought
together into a single context.

Consolidation Musical traditions originally from distinct regions are
recontextualized to create national musical traditions.

Reintroduction Musical traditions return to their place of origin after being
developed elsewhere (e.g., African music that migrated to the
United States during slavery).

Preservation Musical traditions are protected and maintained through
conscious isolation from cross-cultural contamination.

Exaggeration Musical traditions are presented in exaggerated forms to cater
to notions of “exotic” cultures.

Modernization Western-compatible musical properties are adopted into
musical traditions for the musical system’s survival.

Westernization Elements of Western music are incorporated into musical
traditions and are then considered central, regardless of how
(in)consistent these elements are with the musical tradition as it
existed before contact.

In 1981, Margaret Kartomi extended Nettl’s work on non-Western responses to
Western music in the twentieth century, developing a system that applies to vari-
ous types of culturally pluralistic societies and intercultural encounters. Some of
her categories, such as musical impoverishment, strongly resembled Nettl’s typo-
logical processes, but others were less familiar. The most remarkable distinction is
in Kartomi’s inclusion of musical compartmentalization, in which individuals in a
multicultural society absorb the musical styles of several ethnic groups (including
their own) throughout childhood.

Kartomi critiqued the term acculturation. Her concerns with the term included
that it has ethnocentric undertones; it suggests there are pure, isolated cultures
that exist before cross-cultural contact (when all musical traditions are continu-
ously changing); and it focuses on “parent” music rather than the music actually
being studied (the “offspring” music).

DEVELOPING INTERCULTURAL RELATIONS,
INTERCULTURAL COMPETENCE, AND SOCIAL COHESION
THROUGH MUSIC

The notion that music has the power to transform situations of intercultural con-
flict is widespread in popular culture. Justin Bieber, Pope Benedict, Henry David
Thoreau, and Ella Fitzgerald have all publicly commented on music’s capacity to
bring people together. The supposed “power of music” is even celebrated in music
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itself, as in the lyrics of Mac Davis’s “I Believe in Music” (“Music is the universal
language, and love is the key””) and Rihanna’s “Don’t Stop the Music” (“Don’t stop
the music. The world will keep turning if you use it. . . . Music like love floating in
the air”). Popular musicians use their records and live performances to encourage
peace building and charity, as with Michael Jackson’s “Heal the World,” John Len-
non’s “Give Peace a Chance,” or Arianna Grande’s 2017 One Love concert.

There are many examples of music ensembles intended to demonstrate the cre-
ative and social power of making music across boundaries. These include the
West-Eastern Divan Orchestra, made up of young musicians from across the Mid-
dle East, and Yo-Yo Ma’s Silk Road Ensemble, which showcases musicians from
dozens of nationalities and music traditions. Although there were many other con-
tributing factors, the story of the famous 1914 Christmas truce between German
and British soldiers during World War I suggests that carol singing played a key
role.

Claims about the power and universality of music can be oversimplified, and it
is important to remember that music can be used not only to bring people together
but also to reinforce what divides them in the first place. Although carol singing
may have played a role in the 1914 Christmas truce, there are numerous other
examples across the world and throughout history of music being used in war to
heighten aggressiveness and inspire violent behavior. During the Vietnam War,
American soldiers are known to have “pumped themselves up,” readying them-
selves for combat using rock music. Even away from the battlefield, governments
and political sects use music to disseminate propaganda, spreading divisive mes-
sages about cultural nationalism or ethnic superiority. Music can stimulate peo-
ple’s attitudes and behaviors toward war as well as peace.

Although there is nothing inherently peaceful about music, research has found
that music works on a psychological level to strengthen social connection and feel-
ings of affinity. Researchers have shown that when two or more people play music
together, the level of togetherness they feel is mirrored in how they interact musi-
cally. Playing music together directs our attention outside of ourselves, as we need
to focus on the actions, intentions, and physical and emotional states of our music
collaborators to play together successfully. These skills—being able to identify
and tap into other people’s emotional states and the capacity to respond sensitively
and appropriately—are also central to the empathy. We know that both empathy
and music combine knowing and feeling, and researchers have shown how musi-
cal interaction can enhance the capacity for empathy and other positive social-
emotional skills.

Some researchers think that musical group interaction goes beyond empathy.
This is because empathy involves the ability to respond to and approximate some-
one else’s feelings, maintaining a separation between the individuals involved.
Music facilitates a process of intersubjectivity through which performers share
emotions, intentions, and experiences, and the boundary between the people play-
ing music together becomes blurred. Have you ever sung in a choir or perhaps in a
sports stadium and not been able to tell which voice was yours? A performer’s
perception of such music reflects a merging process, as it becomes difficult to dis-
tinguish one part from another. However, the key question becomes, is music
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being used to bond people that already consider themselves to be alike, or is it
being used to bring people together who consider each other foreign or even
threatening?

Using music to develop positive intercultural relations or social cohesion is not
simple. In some places, music is considered dangerous, and some genres and tunes
are associated with particular political viewpoints. For example, some tunes
played in the flute bands of Northern Ireland are so strongly connected with the
long conflict between Republicans and Loyalists that whistling them has resulted
in violence. In other contexts, singing or playing music is considered religiously
forbidden. However, what constitutes “music” differs across cultures. Many lan-
guages do not have a specific word for music or do not separate music from dance
or other related practices. To claim that music is universal does not account for the
various ways that musical practices are conceptualized across the world. Never-
theless, singing, dancing, and instrumental playing are important in communities
of all ethnocultural groups and religions, as people everywhere use these practices
to Iull their babies to sleep, celebrate significant life events, and in rituals of
mourning. Thus, music can and has been used to great effect when developing
empathy, positive intercultural relations, and social cohesion.

CONCLUSION

This chapter introduced the field of intercultural psychology. Of specific rele-
vance is the concept of acculturation, which has been criticized as well as accepted
by scholars. This idea has been used as a basis to discuss cross-cultural contact
and the grounds on which intergroup relationships are built. Referring to music,
key studies have served as examples of how music is maintained, developed, and
merged as a result of different cultural contacts. It has also been shown that while
music can be used to stir people to conflict, its capacity for developing social con-
nectedness and its widespread significance in communities across the world reveal
its potential to enhance a range of social-emotional skills to positively affect inter-
cultural cohesion.
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40. Music as Social Grooming

Jacques Launay

The term grooming refers to any act of tidying, cleaning, or brushing oneself or
another individual, for example, brushing one’s hair or cleaning one’s teeth. Social
grooming is said to occur when such behaviors function to create and reinforce
social connections with other individuals. For example, chimpanzees are known
to spend time cleaning other chimpanzees, and chimps that groom together seem
to develop a special bond. Although listening to music is very different from
brushing one’s teeth, some theorists have observed that, for humans, music can
function in the same way as social grooming in other primate species. Making
music together can result in people feeling closer to one another. Thus, music has
been described as a form of social grooming.

Music and dance are performed socially in every human culture around the
world—from dancing in a nightclub in Sydney to ceremonial fertility rituals
among the Kassena of northern Ghana. The prevalence of group music making
suggests it may have some important function for human society. It is hard to trace
the evolutionary origins of music, but it is likely that music and dance were per-
formed in social settings by ancestral species that existed long before modern
humans. This has led to the suggestion that group music making may serve the
important function of making people feel more socially bonded to one another.
This would have benefited early human species because more socially connected
species can survive better.

This chapter will introduce social grooming, which helps primate species to
develop social bonds, and the biological mechanisms that cause the formation of
these social bonds. It will then discuss some recent evidence that suggests that
human music making can have the same biological effects as social grooming in
other primate species. It is possible that music and dance are human behaviors that
developed to serve a functional purpose in helping us maintain close communities
when we started living in very large groups.
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PRIMATE SOCIAL BONDING

Humans are a primate species, which means we are in the same family of ani-
mals as chimpanzees, gorillas, and monkeys. Although we are very different from
these other species in some ways, we also share many similarities. Unlike herding
animals (such as cows), primates tend to have quite complicated social relation-
ships and will often have group leaders and other members of the group with
lower status. This social structure is useful because it makes it easier for the group
to make difficult decisions. However, this structure can also lead to conflict. For
example, if a low-status member of the group wants to gain higher status, he or
she may start to fight with other group members to gain this status. This conflict
can cause problems for the group, particularly if there is a large number of indi-
viduals who want to obtain higher status.

It is generally beneficial to live in a large group because this means the group has
more individuals to look out for predators and more help with hunting. This means
that primate species are more likely to succeed in large groups. However, having a
larger group also means there is more potential for conflict between group mem-
bers; therefore, larger groups need some ways to stop this conflict from occurring.
Some group members are less likely to fight one another, and it is possible to form
some closer relationships between individuals through social grooming. Social
grooming is the process of individuals cleaning one another by picking pests off
each other’s skin. Although this may serve some hygienic purpose, it also appears
to have a strongly social effect for primates. In most primate species, it seems that
social grooming is used to maintain something similar to friendship and therefore
may reduce the chance that there will be conflict between group members.

Studies into the biology of social grooming show that it can lead to the release
of endorphins. Endorphins are a natural painkiller, generally released as an adap-
tive response to physical injury, and can lead to positive emotions and euphoria. In
primates, it has been shown that endorphin levels are higher after social groom-
ing. It is likely that the positive emotions associated with this endorphin release
help individuals feel more socially bonded with one another and less likely to
behave negatively toward each other in the future. In humans, it has also recently
been shown that light touch may release endorphins. This suggests that our ances-
tors may have also used grooming as a way to encourage social bonding.

Across all primate species, social bonding is important for maintaining func-
tional groups. Comparing across several different species, it is possible to see that
social grooming is often used to maintain these social bonds. However, larger
groups may have trouble with the amount of grooming required, and humans in
particular may have had to develop other ways to maintain social connections.

HUMAN EVOLUTION AND SOCIAL BEHAVIOR

Humans are one of the most social species on the planet. Our civilizations can
only exist because we have developed the ability to communicate and exchange
ideas. Through language, we are able to pass on ideas from generation to genera-
tion and change the physical environment around us by using technology. As part
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of this evolutionary process, we have started living in much larger groups than
any other primate species. In the same way as every other primate species, there
would have been advantages to our social living, such as better support from pred-
ators, more help with hunting, and better exchange of ideas. It has been argued
that while our species was adapting to living in larger groups we would have also
been developing larger brains.

The social brain hypothesis argues that the development of large brains in
humans is linked to the increase in our average group size. The parts of the brain
that deal with complex decision-making and organizational skills are called the
frontal lobes. In humans, the frontal lobes are very large in relation to the rest of
the brain. Our large frontal lobes allow us to deal with more complex problems
and decision-making than most other species. The social brain hypothesis argues
that the most complicated problems we can manage are those associated with
other humans. To interpret the actions of other people and to react to these actions
we may have needed to develop much larger frontal lobes than other species. But
what evidence shows that frontal lobes grew to deal with our larger groups?

By comparing brain sizes in different primate species, it has been possible to
identify a direct relationship between the expansion of the frontal lobes and the
size of social group. Different species live in different sizes of groups, so it is pos-
sible to compare the average group size of a species with the size of its members’
brains. This comparison shows there is a direct relationship between group size
and the size of more recently developed parts of the brain. There are likely to be a
number of pressures that led to the development of larger brains, but social living
may have been an important part of this.

Using the comparison of brain size and group size, it is possible to calculate the
group size that humans are best able to live in, before we lived in a globalized civi-
lization. This calculation suggests we should be able to live in communities of
around 150 people. This is the number of people we should be able to live with in a
close community and the number of people that we can remember information about
and talk to on a regular occasion. The relevance of this number has been supported
by studies investigating the number of Christmas cards people send, the number of
Facebook friends people interact with, and the size of hunter-gatherer groups.

A group size of 150 would have come with a high risk of group conflict and
would have required a way of maintaining positive social connections with all
individuals within a group. There are not enough hours in the day to physically
groom that number of individuals regularly, so our ancestors would have had to
find a new way to maintain the social connections within their groups. It has been
proposed that group music making could have been the behavior that allowed this
large group bonding in the same way that social grooming works for other primate
species in smaller groups.

MUSIC AS SOCIAL GROOMING

At some stage in evolutionary history, our ancestors would have started living in
groups that were too large to maintain relationships through social grooming. They
would have then needed a new kind of behavior to maintain social connections
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with large numbers at the same time. This behavior would ideally be something
that could be performed in large groups and lead to the release of endorphins. This
would allow the behavior to have the same effect as social grooming but for the
whole group of 150 people instead of just working between two individuals at
a time. It has been suggested that group music and dance could have been the
behaviors that had these effects. We know what group music and dance can happen
in large groups of people, and recent evidence suggests that they may lead to the
release of endorphins.

At the point in history that music started, there would not have been any record-
ings, and the earliest forms of music are also unlikely to have involved any spe-
cialized instruments. This means that we have no clear evidence about very early
human music and can only guess that it could have involved singing, which may
have been accompanied by rhythmic movements (e.g., clapping, stamping, bang-
ing objects together). Any movements would have been rhythmic and in time with
the music, so they would have seemed like a kind of dance.

In many cultures, dance still accompanies most musical performance, and this
suggests that musical sounds and movements are generally very closely linked to
one another. The combination of music and dance is sometimes called musicking.
The concept of musicking is useful in thinking about music and dance as inher-
ently intertwined rather than thinking of them separately, as we often do in many
Western cultures in the twenty-first century.

Musicking is a physical activity that involves movement as well as hearing
sounds and interacting with other members of a group. It has been suggested that
this combination may lead to the release of endorphins. Endorphins are known to
be responsible for “runner’s high,” which is the sense of elation that people who
run often feel. The physical activity involved in musicking could therefore also
lead to the release of endorphins. To investigate this possibility, recent studies
have looked at the influence of movement during musicking on pain thresholds.
Endorphins are a painkiller, so increases in the pain threshold are thought to indi-
cate a release of endorphins.

One study looked at whether synchronized dance movements could lead to the
release of endorphins. People were asked to dance together in groups of three peo-
ple. Some groups of participants were asked to do the same dance movements at the
same time, and others were asked to do different dance movements. There were
also groups who made big movements that required a lot of physical effort, and
some groups made small movements that did not require much movement. Research-
ers took pain threshold measures before and after they danced together, which
showed that more physical effort and more synchronized movements led to a greater
change in pain thresholds. More effort and synchronization also caused people to
report feeling socially closer to one another afterward. This provides some evidence
that synchronized dance, which requires physical effort, can lead to the release of
endorphins and also cause social bonding. The discovery of this connection sup-
ports the argument that group music making may be a form of social grooming.

Another recent study looked at singing in groups of people. It was designed to
discover whether social bonding can happen in a very large group of people when
they are making music together. This is important because our ancestors would
have needed an activity that allowed groups of 150 people or more to experience
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endorphin release and social connection at the same time. The study looked at
choirs that generally rehearse in groups of twenty to eighty people. It measured
pain thresholds and looked at how socially close people felt to one another before
and after these small group rehearsals. People who had sung together reported
feeling socially closer to each other and also showed an increase in pain thresh-
olds, suggesting a release of endorphins.

The researchers then visited a rehearsal where 220 people all sang together at
the same time and measured pain thresholds and social closeness to the group
before and after singing. They found that after the singing there was a similar
increase in pain thresholds and a similar increase in reports of connectedness
compared to the small group rehearsals. This suggests that music making can lead
to endorphin release and social bonding on a large scale. This evidence also sup-
ports the argument that group music making can be a way for social grooming at
a distance, without the need for physical touch.

There is still emerging evidence in this area and the need for more detailed
analysis of endorphin release during music making. It is likely that there are other
chemicals that are involved in the social bonding effects people experience during
musicking, and there is a need to understand these processes better in the future.

CONCLUSION

Group music making can act as a form of social grooming that leads to the
release of endorphins. Endorphins have the effect of making people feel more
positive, and this causes a type of friendship to form between different members
of a group. Whereas many primates establish social bonds through individual
grooming, humans live in much larger groups than other primate species and need
some other way to experience a sense of connection with their social group. Group
music making and dance may perform this role. Perhaps that is why making music
and dancing together are such good ways to break the ice in a social situation and
also to help us feel connected to our friends.
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Music and Emotion

41. Why Is Music Emotional? Theories of Music and
Emotion

Steven R. Livingstone

Is music emotional? Many would answer, yes, of course it is! But why is music
emotional? In this chapter, we will explore the role of emotion in music and review
the science helping us to understand the effect of music on our brains, bodies, and
minds.

With the advent of recording and playback technology, music has made its way
into nearly every aspect of daily life. Today, you can hear music while at a parade,
a cultural or religious ceremony, on the drive to school, at the shopping mall, at a
football match, or even while on hold on the phone. Music plays an intimate role
in people’s lives, and music is ranked among the top ten activities that people find
pleasurable. The ubiquity of music, combined with its ability to evoke pleasure,
highlights the capacity for music to communicate emotional meaning. This qual-
ity makes it an ideal accompaniment to circumstances in which an emotional
backdrop is desirable. This capacity is used to great effect in film: the blaring
trumpets of Star Wars is triumphant; the alternating pattern of two notes in Jaws,
E and F, evokes feelings of terror and powerlessness; and the celesta in the Harry
Potter films fills us with mystery and curiosity.

Take a moment to think about how music has played a role in your own life. Is
there a song you like to play when you are feeling sad? Do you have a playlist for
getting energized to work out? What music makes you smile and feel good? What
lullaby did your parents sing to you? Does your national anthem fill you with
pride? While every person’s connection to music is unique, it is likely that music
has some form of emotional association in your life.

PSYCHOLOGICAL MODELS OF EMOTION

Before outlining specific theories of music and emotion, it is helpful to first
review general theories of human emotion. As we will learn, specific theories of
musical emotion often use elements of the following general theories.

Emotion and Cognition

Plato wrote in the Republic (380 BCE) that the human mind is composed of
three main elements: reasoning, emotion, and desire. This view separates emotion
from reasoning and motivation and has influenced many subsequent theories of the
human mind. Several recent theories highlight the importance of appraisal in emo-
tional response, which is similar to Plato’s concept of “reason.” Following an event
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or situation, your appraisal of the situation—how relevant and significant a situa-
tion is to your life—determines your emotional response. For example, it is a beau-
tiful warm day, and you are out swimming in the ocean. Suddenly, you see a shark
swim by your legs. Immediately, you “appraise” the situation as dangerous, which
causes an emotional response and bodily reactions, such as increased heart rate,
trembling, and a feeling of fear. This fear, in turn, motivates you to swim to shore.

Descartes’s Primary Passions

In his work Passions of the Soul in 1649, René Descartes explored the connec-
tion between mind and body. Descartes used the term passions to describe experi-
ences that are now commonly called emotions. Here is the basic problem: thoughts
are not physical. How do thoughts, which are intangible, interact with your body,
which is physical? Today, we understand that connection a lot better because of the
work of neuroscientists. But five hundred years ago, it was a major sticking point
and was called the mind-body problem. To address this problem, Descartes
described the concept of passions as animal spirits produced in the blood that were
responsible for the physical stimulation that causes the body to move. We would
later learn that these spirits function like the body’s central nervous system. Des-
cartes outlined six primary passions: wonder, love, hate, desire, joy, and sadness.

Darwin and the Evolution of Emotion

A few hundred years later, in 1871, Charles Darwin shook the scientific world
with his theory of evolution, proposing that our heritable (genetic) characteristics
change over successive generations due to environmental and sexual pressures.
Darwin believed that our emotional expressions, such as smiling when happy and
scrunching our face in disgust, were selectively developed for the goal of commu-
nication. He concluded that all humans should share these universal expressions
of emotion, regardless of culture or language. Like Descartes, Darwin outlined six
basic emotional expressions: anger, fear, surprise, disgust, happiness, and sad-
ness. Darwin’s ideas received strong support in the mid—twentieth century when
scientists discovered that individuals in remote preliterate cultures could accu-
rately identify emotions conveyed by the facial expressions of people outside their
cultural group.

Dimensional Models

Basic emotion theorists believe that each emotion involves a distinct state; how-
ever, others suggest that emotions fall on a continuum within a multidimensional
space. These dimensions commonly include valence and arousal; valence refers to
the positive or negative dimension of experience, and arousal is the degree of
energy that is driven by the body’s autonomic nervous system. Think for a moment
about what it is like when you are feeling happy. Most people would describe hap-
piness as a positively valenced state (“good”) and often arousing (causing increased
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Figure 41.1 A two-dimensional representation of emotion. The horizonal axis
represents valence, with negative on the left-hand side to positive on the right-hand
side. The vertical axis represents arousal, with low energy at the bottom to high
energy at the top. Common emotions words are placed within the space according
to their arousal-valence levels. For example, “delighted” has both positive valence
(right-hand side) and high energy (top), so it can be found in the top-right corner

of the space.

heart rate and elevated sensory awareness). In contrast, sadness is generally
thought to be negatively valenced (“bad”) and lacking in energy. A two-dimensional
representation of emotion can be seen in figure 41.1.

Dimensional models contrast with basic emotion models. Basic emotion theo-
rists believe that each emotion is discrete, and different emotions arise from sepa-
rate neural and physiological systems. In contrast, dimensional theorists view all
emotions as points on a continuum that arise from common and interconnected
neural and physiological systems.

THEORIES OF MUSIC AND EMOTION

What properties of music make it sound emotional? Can we identify features
of music that are associated with communicating and eliciting emotion? Begin-
ning in the twentieth century, scientists began theorizing about why music is so
emotional.
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Music as a Language of the Emotions

One popular theory is that music contains a vocabulary of sounded features
that are associated with emotion. Composers draw upon these features to capture
and convey the desired emotions. In effect, music is a “language of emotion,” with
a vocabulary that consists of melodic intervals and musical patterns that represent
different feelings. For example, an ascending major third was said to express “an
outgoing, active, assertion of joy,” while its minor counterpart was characterized
as “expressive of an outgoing feeling of pain—an assertion of sorrow, a complaint,
a protest against misfortune.”

An important consequence of this theory is that it made for testable predictions.
There now exists significant evidence that major thirds are perceived as more
“joyful” than minor thirds, but it seems unlikely that music all around the world
communicates emotion in the same way.

Contour and Convention of Musical Emotion

Another influential theory argued for two sources of connection between music
and emotion. First, many features of music, such as tempo, mode, and melodic
patterns, have a “structural resemblance” with human behaviors that are expres-
sive of these emotions. These features are called the contour of music. For exam-
ple, a descending pitch might resemble a human sigh and have a similar emotional
connotation. As another example, a slow tempo in music might resemble the slow
walking pace of a sad individual and, hence, will also sound sad. Aside from these
“natural” connections with emotion, there are also learned associations between
music and emotion. These associations have no natural connection with human
behavior and are therefore called conventions.

Music Sounds the Way Emotions Feel

The two previous theories argued that music can represent specific emotions.
Other theorists reject this position, proposing that there is only a similarity
between the structure of feeling and the structure of music. These characteristics
of music are shared with human feeling, such as “patterns of motion and rest, ten-
sion and release, agreement and disagreement.” However, music has no specific
vocabulary of emotion; it is only capable of representing qualities of emotion.
Although this theory remains popular, it does not outline how musical feelings
can be measured. As such, there have been no direct attempts to empirically test
the hypothesis.

Music Toys with Our Expectations

An influential theory from 1956 proposed that the emotional power of music lies in
the expectations it creates in listeners. These expectations are learned through
exposure to the musical works of our culture. For example, most of us have heard
the ascending major scale (do—re—mi—fa—sol-la—ti . . ). You were probably
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expecting it to end with the upper do. The failure of this musical sequence to
resolve as expected may have created a sense of unresolved tension within you.
When listening to music, emotions are induced through the violation, delay, or
confirmation of our expectations. Violations elicit arousal through activation of the
autonomic nervous system, a control system in the body that largely acts uncon-
sciously and regulates functions such as heart rate, digestion, and respiration.

This theory proposed that music can evoke arousal in listeners, but it rejected
the notion that music can convey or evoke basic emotions (e.g., happiness or sad-
ness). Another implication of this theory is that our expectations must be cultur-
ally learned. Recent evidence supports this position; typical musical expectations
are not exhibited by young children (five years old) but later develop by age nine.
The theory of musical expectations has gone on to inspire more recent accounts of
the relationship between music, emotion, and our expectations.

A Fleshed-Out Model of Expectations

A more recent theory revisited the role of expectations in our emotional
response to music. This refreshed theory identified five expectation-related com-
ponents: imagination, tension, prediction, reaction, and appraisal. These compo-
nents happen one after another when listening to music that affects our
expectations. The first two mechanisms capture feelings that occur prior to an
expected or unexpected musical event. With imagination, music motivates us to
behave in a way that increases the likelihood of future beneficial outcomes. Next
comes tension, which prepares us by adjusting our arousal and attention to match
the level of uncertainty and importance of the event’s outcome. The last three
components describe responses that occur after the (un)expected musical event
has passed. After the musical event comes prediction, which produces brief peri-
ods of positive and negative feelings that encourage the formation of accurate
expectations. Then follows reaction, a rapid knee-jerk response to address possi-
ble worst-case scenarios by acting to immediately protect us. Finally, the event
ends with an appraisal, a conscious assessment of the outcome of the event on our
physical self. Collectively, these five components describe the time line of our
emotional response to music that toys with our expectations.

Multiple Sources

The theories we have reviewed so far have mainly focused on the connection
between musical sound and emotion. However, other theorists have sought to
understand the sources of these emotions in the brain and body. Many researchers
acknowledge that there is no single reason why music makes us feel emotional; it
is likely the result of many interacting systems. Identifying these systems may
help us to understand not only what aspects of music elicit an emotional response
but also why these emotions occur.

One recent theory identified eight sources for our experience of musical emo-
tionality. These included: brain stem reflexes, rhythmic entrainment, evaluative
conditioning, emotional contagion, visual imagery, episodic memory, musical
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expectancy, and aesthetic judgment. Brain stem responses reflect our most primi-
tive brain mechanism, preparing us for fight-or-flight reactions at a moment’s
notice. Our brain stem responds to sudden, loud, rapidly approaching, or disso-
nant sounds, and this occurs whether these sounds are present in music or the
general environment. Horror films have long used the startling power of loud
music to great effect, eliciting shrieks and causing audience members to jump out
of their seats.

Rhythmic entrainment occurs when a powerful external rhythm in the music
influences our internal bodily rhythm (e.g., our heartbeat), which gradually adjusts
toward and locks in to a common periodicity. The adjusted heart rate can then
spread to other components of emotions. Independent research has shown that
listeners’ heart rates and breathing may synchronize to the music, and that this
periodicity can be affected by the beat of the music. For example, the presence of
a strong pulse in electronic dance music (e.g., crunk, trap, techno, dubstep) has
been shown to increase heart and breathing rates in listeners.

Evaluative conditioning, also known as Pavlovian, or classical, conditioning,
occurs when an emotion is evoked by a stimulus simply because that stimulus has
often been paired with other positive or negative stimuli. For example, a piece of
music may always play when your favorite TV show begins (e.g., “I’ll Be There
for You” from the show Friends). Over time, through repeated pairing, the music
alone will eventually arouse happiness, even in the absence of the show.

Emotional contagion happens when we perceive the emotional expression of
the music and mimic, or copy, this expression internally. For instance, the music
may have a sad expression, as indicated by a slower tempo, lower pitch, or softer
sound level, that in turn induces sadness in the listener.

Visual imagery occurs when we conjure up inner images in our mind (e.g., a
beautiful sunset) while listening to the music. Research has long considered imag-
ery as a trigger for emotions, with different feelings elicited by different images
(e.g., a sunny, sandy beach versus a dark, wet basement).

Episodic memory occurs when music evokes a memory of a past emotional
event in our life. For example, a song played at a funeral, when heard years later,
may remind you of that day and evoke intense feelings of sadness.

Finally, aesthetic judgment accounts for “appreciation emotions” when we
enjoy a piece of art (e.g., admiration, awe). These judgments involve a set of per-
sonally subjective criteria we believe make the piece good or enjoyable art.

CONCLUSION

There are a wide range of theories that attempt to account for our emotional
responses to music. While not all theorists believe that music can induce emotions
in listeners (cognitivists), there are many others who do (emotivists). An appealing
part of the last three theories reviewed is that they provide a wide range of mecha-
nisms to account for the scope and depth of musical emotion. Being relatively new
theories, research is actively ongoing to better understand how these models
account for our emotional responses to music.
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42. Contemporary Research on Music and Emotion

Emery Schubert

Have you ever wondered why music can make us feel exhilarated or calm, moved
or blown away? Our understanding of how emotion in music works has changed
considerably in recent times. Many researchers no longer believe that emotions
are just subjective, irrational, and too variable to measure. In this chapter, you will
learn about some of the recent major developments in understanding emotion in
music, particularly in terms of how emotions are measured, what happens in the
body and brain during a musical emotion experience, and in what other ways
music evokes emotions in the listener.

DO PEOPLE RATE THE EMOTION OF A PIECE OF MUSIC
CONSISTENTLY?

Major advances in music and emotion research have taken place over the last
century, and contemporary research on music and emotion owes much to the pio-
neering work of research conducted almost one hundred years ago. As early as the
1930s, Kate Hevner, a pioneer of modern research on emotion and music, showed
that people often agree on the emotion that a particular piece of music expresses
(e.g., happy, sad, fearful). One of the reasons researchers have been able to delve
into more detail about emotion in music is because of the development of new
ways of measuring emotional responses. In early approaches, listeners were some-
times asked to write down the emotion they noticed after listening to a piece of
music (called self-report). Kate Hevner adopted a similar method. She presented
listeners with various adjectives from a collection of emotion words, which she
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had previously grouped according to similarity of meaning. For example, the
words sad and mournful were presented as part of one group, whereas happy and
Jjoyous were presented as part of another group. In the case of the two groups of
words just mentioned, they can be placed opposite one another on the response
sheet because each group has emotional meanings opposite to one another, one
negative and the other positive.

Hevner found that certain qualities of music were consistently associated with
these word clusters. Happy words were typically picked to describe music that
was faster, higher pitched, and in the major mode, whereas sad words were typi-
cally picked to describe music that was slower, lower pitched, and in the minor
mode. Contemporary researchers would say that the first group of words have a
positive emotional valence, and the second group of words have a negative emo-
tional valence. Valence refers to the continuum of emotional experience that
extends from positive to negative, regardless of whether an emotion is high energy
or low energy. In Western culture, songs composed in a major mode (e.g., “Oh,
Susannah,” “This Land Is Your Land,” “Alouette”) tend to have an emotional
valence that is more positive (happier) than songs composed in a minor mode (e.g.,
“Greensleeves,” “My Funny Valentine,” “House of the Rising Sun”).

DIMENSIONS OF EMOTIONS AND RATING SCALES

More recent findings have shown that emotions can be organized around a
number of dimensions. We have already seen how Hevner implicitly understood
this, with the awareness of positive and negative emotion word clusters. The other
commonly used dimension is referred to as arousal (which is similar in meaning
to activity or energy), and it is distinct from the valence dimension, making it a
useful one. High-arousal emotions involve high physical activity or high internal
stress, such as exhilaration and anger. Music that is loud and fast tends to be
described as having high arousal. Notice that music that has high arousal can have
either a positive or a negative valence. For example, exhilaration is a positive emo-
tion, whereas anger is a negative emotion; however, both have high arousal. Seren-
ity and sadness, on the other hand, are both low-arousal emotions, but one has a
positive valence and the other a negative valence. Music that is slow and soft is
associated with low-arousal emotions.

BEYOND VALENCE AND AROUSAL IN MUSIC

The valence-arousal view of emotion implies that all of our emotional experi-
ences can be boiled down to just two basic dimensions. Can this simple view
account for all the emotional responses that we have to music? Valence and arousal
do not seem to capture the powerful experiences that we often feel when listening
to music. Since the 1990s, different ways of describing our emotional experiences
to music have been proposed. One alternative was proposed by the British
researcher John Sloboda. He argued that self-reports of emotional experience are
very subjective and hard to verify, so a more objective way to measure emotional
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responses to music is to focus on the physical responses that are triggered by
music, such as crying, goosebumps (piloerection), tingles down the spine, and a
feeling in the pit of the stomach. Much research has been done on goosebumps
and tingles down the spine using related words for physical responses to music,
such as thrills and chills.

Thrills and chills are sometimes described by the French word frisson (pro-
nounced “free sawn’’). But the emotional experiences that are significant to listen-
ers can be hard to pin down. Emotional experiences can be highly individual and
subjective. Music that produces chills in one person often does not produce chills
in another person, even when the very same passages of music consistently evoke
them for the first person. It is as though music contains the potential to elicit a
thrill or chill in the listener, but something, perhaps sufficient familiarity, is
required of the listener to be able to unlock this emotional power. As an example,
in the forty-second bar of the Sanctus of Gabriel Fauré’s Requiem, Op. 48, a flow-
ing, stepwise, conjunct melody and connected /egato notes with violin obbligato
changes to a louder section with articulated rhythm and the entry of French horns
playing octave leaps. This change is often experienced as being powerfully emo-
tional and often produces frisson. Not everyone will experience frisson in response
to this change, however. Perhaps an emotional response will only occur in people
who are familiar with the piece or style of music.

PHYSIOLOGICAL AND NEUROSCIENTIFIC RESEARCH

So far we have looked at verbal self-report responses to music reported by the
listener. There are nonverbal ways researchers have used to measure emotions in
response to music. Physiological measures, such as measures of heart rate, respi-
ration (breathing) rate, and skin conductance, have been reported since the end of
the nineteenth century. Typically, these physiological measures are closely con-
nected with the arousal dimension previously discussed. For example, a high heart
rate is associated with high arousal, and so fast and loud music is more likely to
increase heart rate than soft and slow music. But this finding is complicated by
people who report high-arousal states, such as joy or excitement, even when there
is no increase in physiological measures of arousal, such as heart rate. Indeed, joy-
ous music, although “feeling” like a high-arousal emotion, can lead to a corre-
sponding reduction in heart rate.

Brain science (the study of how the brain works, sometimes called neurosci-
ence) is also making progress in understanding why music causes listeners to feel
emotional. Brain science researchers such as Stefan Koelsch point out that it is
unusual for a brain structure to have a single function, such as the musical emo-
tion center. Instead, many regions of the brain work together, with experiences
such as joy associated with brain activations that are distributed across many loca-
tions of the brain. The precise brain structures that are involved in a particular
emotional state can sometimes differ across individuals, depending on their
hereditary and autobiographical background. However, some brain regions, such
as the amygdala and the hippocampus, are almost always involved in strong emo-
tional responses to music.
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BRINGING THE RESEARCH TOGETHER: BRECVEMA

How do we come to feel emotions in response to music? Over the last decade,
the Swedish researcher Patrik Juslin has drawn a number of ideas and data together
into a broad-based multiple mechanism understanding of this matter. As shown in
table 42.1, he proposed eight ways that music triggers emotional experiences. He
called these eight different ways mechanisms to emphasize that they probably
involve different mental operations. The collection of these mechanisms is referred
to using an acronym that is formed by the first letter of each mechanism: B-R-E-
C-V-E-M-A. Each mechanism is explained in table 42.1.

Humans can quickly and automatically adjust to many changes and situations
in the environment without thinking. Such behaviors are called reflexes and are
thought to also occur in response to music. The brain stem is a part of the brain
that is involved in processing the environment for these reflexive reactions. Musi-
cal features such as loudness can create emotional responses through the raw
signal of the music directly affecting the listener with this automated reaction.
Think of a piece of music that is very soft and then suddenly becomes very loud.
This point in the piece may well create a strong emotional charge in the listener.
Juslin refers to this kind of emotional process as the “brain stem reflex” (row 1 of
table 42.1).

Table 42.1 BRECVEMA model of how emotion is communicated by music to the

listener

Mechanism Name Description

(1) Brain stem reflex A hard-wired response to simple acoustic features
such as extreme or increasing loudness or speed

(2) Rhythmic entrainment A gradual adjustment of an internal body rhythm
(e.g., heart rate) toward an external rhythm in the
music that affects the listener’s emotions through
proprioceptive feedback

(3) Evaluative conditioning A regular pairing of a piece of music and other
positive or negative stimuli leading to a conditioned
association

(4) Contagion An internal “mimicry” of the perceived voice-like
emotional expression of the music

(5) Visual imagery Inner images of an emotional character conjured up by
the listener through a metaphorical mapping of the
musical structure

(6) Episodic memory A conscious recollection of a particular event from the
listener’s past, which is triggered by a musical pattern

(7) Musical expectancy A response to the gradual unfolding of the syntactical
structure of the music and its expected or unexpected
continuation

(8) Aesthetic judgment A subjective evaluation of the aesthetic value of the

music based on an individual set of criteria

Source: Juslin, Barradas, Ovsiannikow, Limmo, & Thompson (2016).
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The rhythmic entrainment mechanism (row 2) is perhaps the least obvious of
Juslin’s mechanisms because it refers to physiological and musculoskeletal (the
body frame) locking in to the beat of the music (i.e., entraining with the music).
Examples of rhythmic entrainment are dancing and marching, and these often
involve groups of people entraining (dancing, marching, etc.) simultaneously.
Changes in heart rate and movement as a result of such music and the social set-
ting in which these movements occur can alter one’s emotions through feeling of
oneness, communion, or emotional bonding. Some researchers have even referred
to dancing as a kind of emotion (not just a stylized series of human movements,
which is the regular definition of dancing).

Evaluative conditioning (row 3) refers to the connection between the music and
the emotion occurring through the regular previous pairing of musical features
with a particular message, such as sad music frequently being in the minor mode
and causing other newly heard music in the minor mode to also sound sound sad.
The pairing has occurred so frequently that the listener may not be aware of the
reason for why the music sounds sad. It just does.

The contagion mechanism (row 4) is a special mechanism because it suggests
that musical emotions can “leap” from the music into the listener; The listener,
without consciously trying, “catches” the emotion that the music appears to por-
tray. The mechanism is special because it relies on the idea that the music can act
like a sentient being (a human or some other animal) that can be understood by the
listener: The music “tricks” the listener into capturing its emotion.

If a piece triggers a sensation or memory that is visual, that sensation may pro-
duce the emotion. For example, if a piece of music evokes the visual memory of a
painting, and that painting makes the listener feel joyous, then the emotion is trig-
gered by the visual imagery mechanism (row 5). Research by Robina Day and
William Thompson has demonstrated that people frequently experience visual
images when listening to music, and these images can be linked to the processing
of emotions.

If the music triggers a memory of an event in the past when the music was first
heard, then the emotion generation can be described as episodic (row 6). Here, the
music triggers the event or episode of that person’s life when the event and music
first occurred together. Lovers may hear a piece of music and feel an emotion such
as nostalgia because the piece was heard when they first fell in love, an experience
that has been referred to by British psychologist John Booth-Davies as “darling
they’re playing our song.”

Another way emotion is communicated is based on the automatically learned
expectations one develops by listening to music within a culture. If one frequently
hears a perfect cadence across many pieces within a style of music, the arrival of
such a cadence will lead to its expectation. If the expectation is fulfilled, satisfac-
tion may result, and if it is disrupted (e.g., an interrupted cadence), surprise may
be experienced. Emotions generated by musical structures in this way are referred
to the as musical expectancy (row 7).

The final mechanism, aesthetic judgment (row 8) may be thought of as the
overall emotional evaluation that is felt as the result of a powerful, moving, and
energizing live performance, for example.
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CONCLUSION

Emotional response to music can be measured in many different ways. It can be
measured by self-report using lists of fairly simple emotion words, or rating scales,
with the latter being more common in recent years. However, we also saw that
researchers have developed interest in more powerful, aesthetic emotions, such as
chills and thrills, which are harder to pinpoint because they are difficult to repro-
duce in laboratory-based experiments. Brain scans have also been used to identify
parts of the brain that are active during emotional experiences to music. The
development in recent years of the BRECVEMA mechanisms provides an impor-
tant, comprehensive resource explaining how emotion is evoked in the listener
through music. Researchers are now building an increasingly sophisticated scien-
tific picture of how it is that music can produce various emotions.
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43. Music as Emotion Management

Katrina Skewes McFerran

Do you find it easier to will yourself to happiness or is it more effective to choose
music that you know will make you happy? Some people believe that the inherent
qualities of music affect our emotions in predictable ways, helping us to manage
how we are feeling by choosing the right piece of music. Others believe our preex-
isting associations with particular songs fill those pieces with emotional meaning;
memories are triggered by the music and provoke emotions, sometimes unexpect-
edly. This distinction strikes at the heart of causation: which is more powerful,
you or your music? The answer to this question suggests very different strategies
for using music for emotion management.

MUSIC INFLUENCES EMOTIONS

If music has a powerful influence on our emotions, we should be able to reliably
draw upon particular qualities of music to help us with emotion management. This
means identifying which emotions are problematic and deciding how they should
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be regulated. Music can then be selected to match the initial problematic emotion
as well as the desired emotion, and a musical journey can be taken that gradually
transitions from one to the other. This does not suggest music can be taken like a
drug to rid oneself of problematic emotions, but it can be used to match and meet
emotional needs and then to inspire more positive emotional experiences. Con-
sider the following scenario.

Sula felt very sad after the loss of her beloved grandmother. She decided to use
music as a way of making herself feel better. She tried playing positive music with
energetic tempos, exciting melodies, and upbeat rhythms. However, she found
these difficult to tolerate because they did not match the way she was feeling and
were difficult to relate to. She then decided to listen to music that matched her
mood, with a slower tempo, poignant melodies, and harmonic progressions that
are less predictable and more melancholic. She initially cried, but then, after one
or two songs, she felt a sense of relief and a lightening of her mood.

Sula then selected some songs that are still touching but pick up the tempo a
little, with a bit more emphasis on energetic drum sounds and more upbeat melo-
dies. This type of music no longer felt jarring because her need to have her sad-
ness validated had been addressed. She began to tap her foot and drum her fingers
along with the songs.

Sula then remembered that she needed to do some chores and chose songs that
increased her energy level to accompany the vacuuming. The songs had predict-
able “four on the floor” drumbeats and bouncy melody lines. She soon found her-
self moving backward and forward in time to the music as she moved between
different rooms. By the time she was finished, she felt energized, despite having
done chores, and decided to call a friend to see whether she wanted to catch up
later that day.

This example illustrates the application of a music therapy principle called the
iso principle, where “is0” means equivalent or the same. This principle was origi-
nally applied by Ira Altschuler in the late 1940s when he experimented with using
Western classical music to help psychiatric inpatients manage their moods. This
was the first experiment to identify how music has a more powerful effect on emo-
tions when it is first used to match and validate those that are prominent and only
then to gently draw people toward a preferred emotion.

However, it is still unclear whether it is the qualities of the music that have been
most powerful or the associations that people have with music. Although
Altschuler used classical music from his own collection, the therapeutic impact is
more effective when we use our preferred music in creating emotion management
playlists. This is because people are less likely to listen to music that they do not
like and are more motivated to listen when it is their favorite music. Although
Western classical music is often regarded as particularly useful because of the
complexity and careful construction of compositions, it is not always popular.
Similarly, a heavy metal fan may prefer to construct playlists of metal music that
canvasses a wide array of emotional experiences and musical parameters, but peo-
ple who are not familiar with the genre would be unlikely to be motivated to use
this playlist.
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MUSIC AFFORDS EMOTIONAL RESPONSES

Another way music can be used to manage our emotions is understanding that our
individual associations with music are more powerful than the qualities of the music
itself. In this scenario, your personal circumstances are considered to be highly
influential, and both emotions and music are understood as experiences that occur in
context. Rather than trying to control individual emotions as though we are conduct-
ing a scientific experiment in a lab, a contextually sensitive approach allows for
existing music preferences and associations. In this way, we can manage our emo-
tions by identifying which songs trigger problematic emotions and then consider
how to, first, acknowledge those difficult emotions and, second, move on to songs
that are associated with the preferred experience. The example from above would be
revised to look more like the following (note: Sam’s gender identity is unknown,
and I have used the plural pronoun in this example to avoid binary language).

Sam was feeling very sad after the loss of their beloved grandmother. Sam
decided to use music as a way of coping with their emotions. Sam usually has
music playing on shuffle and had noticed that some of the songs triggered their
grief when they began to play. This often caught Sam by surprise and had been
disconcerting on occasions when it happened in public. Sam decided to construct
a playlist that would use these songs more intentionally and labeled the playlist
“Grandma.” As Sam looked through the list of songs in their library, they added
those associated with sad feelings about losing their grandmother into the
Grandma playlist. Sam then thought about which songs had positive associations,
particularly those that their grandmother had also heard or enjoyed.

Sam ended up with around ten tracks that were then carefully organized to start
with the one that triggered the strongest and saddest emotional reactions and pro-
gressed toward those that evoked less powerful feelings, ending with songs that
seemed to provoke a smile and were associated with positive memories. Sam used
the playlist intentionally, often choosing to listen when at home alone and some-
times beginning from the third or fourth track to avoid connecting with the sad-
dest emotions. Sam also noticed that the songs no longer caught them by surprise
when they played unexpectedly, and so Sam was better able to understand the
emotional responses and manage them accordingly.

This example illustrates intentional programming with a focus on appropriat-
ing the affordances of music. Theorists from sociology, such as Anthony Giddens,
suggest that music is one of many cultural resources that can be used to bring
about change. This emphasizes the agency of the individual who is using music, as
in the example above. This is different than believing that particular elements of
the music, such as a minor key or a slow tempo, are what provokes different emo-
tions. Even though particular musical qualities suggest specific emotional states,
the individual’s preferences, historical associations, and the conditions under
which the person is listening will also be influential.

MENTAL HEALTH AND WELL-BEING

One of the most powerful contextual influences is our current state of mental
health. Research has shown that the way you use music can differ depending on
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whether you are well or unwell. Our ability to make decisions about how to use the
power of music is shaped by our state of mind. For example, it is quite common for
people who are struggling with depression to choose music that increases their
tendency to ruminate rather than choosing music that distracts them from the
cause of their concern. Even if you have used music effectively to energize or
soothe yourself in the past, this capacity may be more limited when your mental
health is poor because it influences decision-making. A number of studies have
shown how many people intuitively use music to make themselves feel better
without needing to be conscious of their reasons for choosing a piece of music.
Suvi Saarikallio’s studies of Finnish youth have revealed a range of different mood
management strategies with music, including using music for entertainment,
revival, diversion, solace, mental work, discharge, and strong sensations. How-
ever, if your mental health is compromised, music listening habits that were once
helpful can become unhelpful without your even realizing it. The following sce-
nario illustrates this point.

Abdul had always loved hip-hop music and found it empowering to listen to his
preferred genre. He was happy to listen to a range of artists that had successfully
transitioned into mainstream pop listening, but he particularly enjoyed local Aus-
sie hip-hop that addresses issues such as racism and sustainability. At the age of
fifteen, Abdul experienced his first episode of serious depression and was briefly
hospitalized for feeling suicidal. In the months leading up to that time in the hos-
pital, he had been particularly focused on three hip-hop songs and often listened
to one song on repeat for up to three hours. The song he listened to mostly talked
about the pain of losing someone you loved and wanting to join that person in
heaven. Abdul’s grandmother had died one year earlier, and he often thought of
his grandmother in heaven as he listened to the song.

Without thinking about it consciously, Abdul had hoped that feeling so bad
while he listened to the song on repeat would eventually help him to feel better; he
expected to get some relief from the cathartic aspects of listening. This had worked
for him in the past, and hip-hop music had been helpful in shifting his mood to a
more positive frame when he was feeling negative. But the same songs were not
helpful anymore, and Abdul did not notice that he often felt worse after listening,
and sometimes a lot worse.

While in hospital, Abdul worked with a music therapist who asked him about
his music listening habits and particularly focused on how he felt after listening.
As Abdul began to reflect on this, he noticed how his feelings while listening had
changed. Together with the therapist, he developed a playlist labeled “Grieving”
that included many of his favorite songs. He carefully considered which ones were
now associated with feeling worse and which ones he could use to feel better. He
organized them so that the first songs matched his sad emotions but then the list
moved toward more positive songs with themes of resilience and survival. Abdul
also started noticing when he played songs on repeat. Sometimes he would let
himself wallow in difficult feelings, but at other times, he would choose not to
listen and tried to make himself do something active instead. Over time, he began
to use music as a resource to manage his emotions rather than unconsciously rein-
forcing difficult emotions and felt that this was helpful during difficult times. He
continues to be a massive hip-hop fan.
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Being aware of how you might use music differently depending on your state of
mental health is critical. This idea still relies on the notion that we are active agents
who can use music as a resource for change. It acknowledges that particular types
of music are more likely to suggest particular emotions, but personal preferences
and associations are also very powerful influences. The question of whether you
are using music in healthy or unhealthy ways needs to be consciously contem-
plated. The following are questions that have been found to be useful in studies of
young people:

* How often do I feel happier after playing or listening to music?
*  How often do I use music to escape really hard feelings?

*  How often do I relate more to my favorite lyrics than to what my friends have
to say?

*  How often does music give me an excuse not to face up to the real world?
*  How often does music give me the energy to get going?

*  When I try to use music to feel better, how often do I actually end up feeling
worse?

*  How often does sharing music with my friends make me feel part of the group?
* How often do I listen to songs over and over, even if it makes me feel worse?
*  How often does music help me to express who [ am?

* How often is it hard to stop listening to music that connects me to bad
memories?

*  How often does music lead me to do things I should not do?

*  How often does music help me to relax?

e When I listen to music, how often do I get stuck in bad memories?

*  When I am feeling tense or tired in my body, how often does music help me
relax?

*  How often do I hide in my music because no one understands me and it blocks
people out?

*  How often does music make me feel bad about who I am?

*  How often does music help me to connect with other people who are like me?
(Saarikallio, McFerran, & Gold 2015)

Your answers to these questions will reveal whether you are using music to feel
better or worse and, in knowing that, whether we want to make any adjustments.
Note that it does not suggest that any particular kind of music is better or worse
than another. Nor does it imply that you will always use music in the same way.

CONCLUSION

When we use music for emotion management, it requires ongoing evaluation.
The emotional experience of listening to the same piece of music can change over
time and in different situations, particularly when we are struggling with poor
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mental health. Interestingly, we rely on music most when we are feeling worst, so
the value of being conscious of how you are using it effectively doubles. Next time
you listen to a piece of music to work with, or avoid, difficult emotions, take a
moment to see how you feel afterward. Do you feel better or worse?
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44. Music and Emotion across Cultures

Emery Schubert and Marco Susino

Some people believe that music is a universal language. Is this true? Can a piece
of music express or evoke emotions when played to someone from a culture
where that music is not part of the culture? We know that music can make us feel
emotional for different reasons, and many of these reasons can be traced to a par-
ticular psychological mechanism. Some mechanisms may well be universal,
meaning that anyone in the world is likely to experience an emotion in response
to music in this way. For example, a sudden loud sound tends to trigger a visceral
alarm response at the level of the brain stem—called a brain stem reflex—and
this mechanism is likely to be universal. But other mechanisms are highly depen-
dent on individual experiences such that the emotional experience of music will
differ from person to person, school to school, street to street, and country to
country.

Music can induce an emotional experience while we listen to it. Sometimes we
feel joyful, energetic, empowered, nostalgic, or sad while we are listening to
music. Other times music does not seem to affect us emotionally, even though it
may have an emotional connotation. Have you ever listened to music that seems to
be sad but that did not make you feel sad or music that is supposed to be happy but
left you cold? Such examples illustrate that music can communicate an emotion
without actually making us feel that same emotion. Because most cross-cultural
research has focused on the communication of emotion through music, this will be
our focus in this chapter. There are also interesting questions to be asked about
whether emotional experiences of music differ around the world.
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Researchers have wondered about the extent to which emotion in music is com-
municated across cultures and, more specifically, the extent to which the same
emotion is associated with a music composition regardless of culture. Such
research attempts to question the age-old aphorism “music is a universal lan-
guage.” In this section, you will learn how emotions are communicated cross-
culturally by music, which emotions are best communicated, and the difference
between cultural cues and psychophysical cues used in communication via music.

WHICH EMOTIONS CAN BE COMMUNICATED ACROSS
CULTURES BY MUSIC?

Emotions of sadness and happiness tend to be communicated more or less
universally by music, regardless of how different the culture of the music is
from the culture of the individual listener. For example, a team of researchers
led by Thomas Fritz conducted an experiment by playing music to an isolated
village of Mafa people (in Africa). The Mafa people were shown pictures of
faces displaying three emotions: one face was happy, another sad, and a third
expressed fear. The participants listened to an extract of Western music and
pointed to one of the faces. The extracts varied in several aspects of music struc-
ture, including mode (major or minor key), tempo (the pace of the music), pitch,
and rhythm so as to portray one of three target emotions. The results of the
study showed that Mafa people with no exposure to Western music still recog-
nized the emotions portrayed by music in a way that was similar to Western
listeners.

Does this really mean that some emotions, in particular sadness and happiness,
can be communicated universally by some music? Actually, it is important to note
that the Mafa people chose the correct emotion more often than if they had just
guessed, but they certainly did not guess the typical Western listener’s emotion all
the time. This result means that people can perceive glimpses of an intended emo-
tion in unfamiliar music from another culture, but their performance is hampered
by a lack of familiarity with the music. Familiarity with music from one’s own
culture must provide additional cues that were missing for the Mafa people who
participated in this study.

WAYS OF COMMUNICATING EMOTION IN MUSIC

The cue-redundancy model was designed by Laura-Lee Balkwill and William
Thompson to explain why people from one culture can partially, but not fully,
appreciate the emotional connotations of music from another culture. A cue is a
piece of information that links to or triggers (with or without conscious effort)
another piece of information. One example is when the cue occurs naturally, such
as a high pitch in a piece of music linking to, or indicating, happiness, and that
link occurs regardless of cultural norms. This is called a psychophysical cue.
Another example is when a cue is formed through cultural convention, such as
learning that music in the major mode is happy by frequently hearing music in the
major mode that is also happy within a particular culture. That is, some cultures
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Figure 44.1 Schematic representation of emotion in music from the perspective of
one culture (Mafa in this case) when the music was created in another culture (Western).

will not share this association. In those other cultures, the major mode does not
cue happiness. The major model is therefore a cultural cue.

The Mafa people could not use Western cultural cues when making their judg-
ments about Western music, but they could still perceive the intended emotions to
some extent. According to the cue-redundancy model, music communicates emo-
tions through psychophysical cues (musical features) and cultural cues, as shown
in figure 44.1. An individual not accustomed to a style and culture of music may
use psychophysical cues to assess the emotions of the music rather than the cul-
tural meanings that come to be associated with that music in its culture of origin.

The figure shows how combinations of cultural and psychophysical (musical
feature) cues explain similarities and differences in emotional responses to music
based on the cue-redundancy model. The model shows how emotion in music
partly depends on cues expected from music of the listener’s culture in addition to
musical feature cues. And so, the listener may not notice or understand some of
the cues encoded by the other culture. In the figure, the dashed-line boxes depict
the separation of these different kinds of cues. In the example, cues are used by
Mafa listeners (boxes on the left, covered by the darker ellipse) to understand the
intended emotion in Western music. Note that, for the Mafa listeners, their cul-
tural cues are not shared with the Western cultural cues, and so those cues do not
help to decode whether the music is happy, sad, or some other emotion that a
Western listener notices. The Western listeners, on the other hand, understand
emotions based on the features in the boxes on the right, covered by the lighter
ellipse. Notice also that if the Mafa listeners are agreeing with the intended emo-
tion for Western ears, but there is no cultural interaction between the two groups
(Western and Mafa), then the bulk of the cues conveying emotions must be the
psychophysical cues (the overlapping region of the two ellipses). In that case, the
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two ellipses should have a much larger overlapping region, and the middle box
will be wider. In other words, psychophysical cues can convey emotions cross-
culturally and possibly universally. Note that some cultural cues of even two dis-
tant cultures may overlap, but the figure shows them separated for simplicity.
(Based on Balkwill & Thompson (1999).)

UNIVERSAL AND MULTIMODAL CUES

The cue-redundancy model and cross-cultural research show us that music is
only partially a universal “language.” Evidence of universal aspects of music are
also present in the nonmusical channels of musical communication of emotion.
Although Western cultures are well accustomed to listening to music through
sound recordings, this can be thought of as a cultural anomaly. Under normal (cul-
tural and historical) circumstances, music is played or sung by people, and may
also be danced to, and as a result is usually accompanied by signals from visual
and even physical (kinesthetic and haptic) sensory channels. Several researchers
have pointed out that music, under normal circumstances, is multisensory. This
means that the visual and physical gestures that accompany music listening and
performing may be divided along the same lines as the cue-redundancy model,
and, furthermore, the senses (auditory and visual) may somehow naturally be
connected. That is, certain physical and visual cues may naturally go with certain
musical gestures, while others may be more culturally specific.

Joyful music is associated with particular movements (such as jumping for
joy) that are distinctly different from other emotions, such as sadness (where a
sad song would be performed with more crooning, introverted, less mobile physi-
cal poses). There is evidence that musicians do link emotions conveyed in the
music with physical expressions. In 2009, Steven Livingstone and colleagues
asked listeners to continue singing a song that they were listening to with music
expressing emotions of sadness, happiness, or no explicit emotion. The partici-
pants were wired up with motion capture devices so that their facial expressions
could be monitored. Motion capture devices are able to continuously record the
position a person is in while that person is moving, store the position-related
information on a computer, and reproduce the movements for later analysis by
researchers—similar techniques are used by animation companies such as Pixar.

The researchers found that, even though not specifically instructed to do so,
facial expressions made by the participants were commensurate with the emotion
they were mimicking. For example, they spontaneously tended to smile when the
music they were about to sing was expressing a happy emotion. David Huron has
argued that when we produce signals for communicating with others, it is useful
to maximize the clarity of the signal by presenting it in several sensory modali-
ties. An angry animal may puff itself up to look larger and make bigger (deeper
and louder) sounds to communicate its intentions (emotions, if you like). Synchro-
nized, multisensory signaling is therefore an important part of cross-cultural
communication. We just need to be conscious that this universality will only be
part of the answer as to how music and its sensory counterparts communicate
emotion.
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CULTURAL CUES

The cue-redundancy model described above has been expanded and modified
to provide increasingly sophisticated explanations of cross-cultural communica-
tion of emotion in response to music. The “imperfect” cultural cues of emotions
across cultures appear to be influenced by the degree of familiarity the individual
has with the musical style in question. For instance, in a study conducted in 2018,
we found that when a listener is reasonably, but not overly, familiar with a music
style, the listener applies an emotional stereotype (an overly simple, usually
unconscious) judgment of the music. That is, knowledge of cultural cues can help
people make a good guess as to the intended emotional meaning portrayed by the
music, but in some cases, that guess may be incorrect. As an example, if people
have learned that death metal music is often violent, they may assume all death
metal music they hear is violent. This assumption is a form of stereotyping. Ste-
reotypes are often correct, but not always.

Where do these stereotyped emotions come from? In the case of anger and
death metal, media has an important role to play. Historically, there have been
numerous occasions when new musical styles overturn tradition and are seen as
threatening to the establishment. In the 1950s, rock and roll received similar views
as death metal and hip-hop have since the 1990s and still do. Whether music can
be said to cause people to acquire and act out violent (and other) emotions is a
question of debate. But recent research has started to identify the source of emo-
tion stereotyping that the music appears to convey.

Apart from the media and other forms of large-scale communication, there is
also the principle of psychological fit, where one kind of stimulus tends to go well,
or fit, with another. When given a choice of what kind of food to eat, people will
choose Indian food rather than Malay, German, or Italian if Indian music is play-
ing in the background. This kind of subconscious preference for mentally match-
ing music with (in this case) cuisine also appears to occur with music and emotion.
Implicit knowledge about Cuban culture, for example, appears to influence the
kind of emotion that Cuban music evokes. Cuban culture is stereotyped by some
as being romantic. Listeners who have picked up on this cultural stereotype (with-
out conscious effort) will perceive typical Cuban music styles, such as bolero, as
expressing emotions of love and romance. If a particular bolero song, such as
“Lagrimas negras,” composed in the late 1920s by Miguel Matamoros, is heard by
a Westerner with limited experience of Cuban music and culture, the Westerner
may make a stereotyped romantic judgment of the emotion the music expresses,
even if that individual understands the Spanish lyrics, which are in fact about loss
and contemplation of suicide.

CONCLUSION

Is music a universal language? In this section, we have seen that music is only
partially a universal language of emotion because only certain emotions (sadness
and happiness, in particular) are well communicated and because only certain
musical features are able to communicate these emotions cross-culturally. These
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so-called universal cues of emotion can therefore be said to be universal, and,
furthermore, they tend to be accompanied by universal emotional communica-
tions in the visual sensory mode simultaneously. We have also learned that cul-
tural cues are specific to a particular culture and are probably not able to
communicate emotion to cultures outside the ones in which the emotional mean-
ing exists. Cultures outside those where the music was created are likely to assess
the emotion of such music based on psychophysical cues or on other cultural cues,
such as by stereotyping, each of which may or may not result in an emotion
reported that is commensurate with that reported by the culture for whom the
music was originally created. The cultural component, therefore, while not part of
the universality of emotion in music, poses interesting questions about how emo-
tion becomes associated with music.
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45. What Is Memory for Music?
Matthew Schulkind

Hearing an old favorite song for the first time in many years is often accompanied
by feelings of nostalgia or even specific memories of people or events. These
experiences suggest that there is a close connection between music and memory.
One could argue that musical memory consists of two different kinds of memory.
First, there is the ability to identify familiar melodies. Brief excerpts of a song are
often enough for listeners to identify the title and artist. The second kind of musi-
cal memory often occurs because music has what psychologists refer to as mne-
monic capacity. That is, when we hear a familiar song, the music sometimes
triggers a memory of a personal experience or event in our lives. A mnemonic is
something that promotes memory.

Music promotes memory in different ways. Sometimes memory for a song is so
powerful that the song gets “stuck” and plays over and over in our head; this expe-
rience is often called an earworm. Sometimes songs remind us of a place or event
from our past; psychologists call these music-evoked autobiographical memories
(or MEAMs). Hearing music from the 1980s may remind people of high school or
college or wherever they were when this music was popular. Many times, hearing
a song reminds the listener of its accompanying lyrics. The ability of songs to
remind us of texts is often deliberately employed, such as when American chil-
dren are taught the names of all fifty U.S. states (in alphabetical order, no less)
with a song. These experiences are notable not only because of how quickly one
can learn a text set to music but also for how long the memory of the song seems
to persist. (There are probably many American adults who are still able to sing the
U.S. states song many years after initial learning it.)

The rest of this chapter will describe what psychological research tells us about
melody identification and how music helps us remember information.

MELODY IDENTIFICATION

Thinking about how we remember melodies immediately introduces one of the
fundamental questions in memory research: is memory absolute? If memory were
absolute, it would imply that we record every piece of music in perfect or near-
perfect detail. Absolute memory does not imply that we would never make mis-
takes: details can be lost over time or if we were not paying attention as well as we
thought we were. But, absolute memory does imply that the memory system is
designed to store as much specific information as we can. One could wonder, why
would our memory system be devised any other way? Why would memory not
record as much information as possible? The answer to that question is efficiency.
Let’s examine an extreme example.
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A woman comes home from work at the end of a long day. Unlike her spouse or
children, the family dog excitedly greets her at the door. The woman smiles as the
dog approaches, easily recognizing her beloved pet. She does so by drawing on
past experiences (memories) of what the dog looks like. If memory were absolute,
the woman would have separate memories for every time she saw the dog, from
all different angles, with all different kinds of lighting and all different hair
lengths. That would require a lot of neurons and a lot of computing power every
night when she gets home from work. It would be more efficient that she only store
the amount of information that she needs to recognize her dog quickly and
accurately.

If we apply this logic to music, the question is this: do listeners remember the
exact pitch, duration, and timbre of every single note in every single song that
they know? This would take up a lot of cognitive capacity that might be better
used for other purposes. Or, do listeners recognize melodies based on some kind
of abstracted pattern? That is, do people store a “shorthand” representation that
retains only the information needed to identify the melody while leaving some
information behind?

One approach to addressing this question is with a thought experiment. Imag-
ine or sing aloud a common song, such as “Happy Birthday.” Now imagine or sing
it faster or slower. Or imagine or sing it at a higher or lower pitch. Or do an imper-
sonation of Lady Gaga or Ed Sheeran singing “Happy Birthday.” Would a listener
have trouble identifying the fast/slow, high/low, Gaga/Sheeran versions of the
song? Probably not. This implies that memory for melody is not absolute: the orig-
inal pitches, tempo, and timbre are not essential to identify a melody. This is not to
say people do not remember any information about these features, only that we
can identify melodies that have been transformed in various ways. It should be
noted that melody identification may become difficult or impossible if a song is
sped up or slowed down, but it takes a very large manipulation for this to happen.

If people do not remember absolute information about melodies, what is remem-
bered? Many psychologists argue that people remember the relationships between
notes. A version of “Happy Birthday” that is sung with very high notes can still be
identified as long as the pitch relationships between the notes remain the same. A
fast or slow version of “Happy Birthday” can still be identified as long as the rela-
tive durations of the notes remain the same.

One early model of melody identification suggested that we retain the contour
(pattern of rising and falling pitches) and key relationships within a melody; the
key is a system for organizing pitches in Western music. This theory was sup-
ported by experiments in which listeners were asked to determine whether two
melodies played one after the other were the same or different. When either the
contour or key relationships of a melody changed, listeners had no problem say-
ing, “Whoa . . . that is different.” But the same was not true when contour and key
remained the same. Even expert listeners behaved as though they were randomly
guessing when they were asked to distinguish two different note patterns that
shared the same contour and key relationships.

Still, there is some evidence that memory for some aspects of melodies can be
absolute. For example, people are pretty accurate at singing the first note of a pop
song that they know very well. This implies that they remember the exact starting
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pitch of a song. Other experiments have demonstrated similar results for tempo.
For example, in one experiment, people were asked to imagine that a well-known
song was playing and to tap along with the beat of the version that was “playing”
in their head. The tempo of the beats for the imagined song closely matched the
tempo of original recordings of that song. This suggests that people also retain
detailed information about the timing of popular songs.

It could be that people retain absolute information like this for popular tunes
because listeners typically hear one and only one recorded version of that song—
Adele’s studio recording of ‘Rolling in the Deep’ is often the only version of that
song that most people have heard. Thus, the question of how much absolute and
how much relative information is stored in musical memory remains open to fur-
ther research. It could be that relational properties are remembered when listeners
are exposed to many different versions of a melody, but absolute information is
retained when listeners hear relatively few versions of a melody.

MNEMONIC CAPACITY OF MUSIC

As mentioned in the opening paragraph, many people believe that music helps
us remember things like song lyrics or events from our past. This belief is rooted
in people’s own experiences, such as learning the fifty U.S. states song. In psy-
chology, this kind of evidence is labeled anecdotal. Anecdotal evidence is not
“bad,” but researchers value experimental evidence over anecdotal evidence
because experimental evidence is gained over repeated trials under controlled
conditions. As we shall see, experimental evidence can produce data that are
inconsistent with anecdotal experience.

Let’s start by thinking about how a researcher might obtain experimental evi-
dence to support the idea that music aids memory. The researcher might ask peo-
ple to remember the same text (the fifty U.S. states) under the exact same conditions
but with one small change: one group would be exposed to a musical or sung ver-
sion of the text, and one group would hear the text spoken. Versions of this experi-
ment have been conducted, and the initial results indicate that music helped
memory. The subjects learned traditional North Carolina folk ballads, either sung
or spoken, and recalled more of the words when the text was sung. The effect was
especially strong when the melody was repeated several times over multiple
verses. Thus, it seems that learning the music well helped fuse the song and the
lyrics together into a common memory representation.

But, here is where it gets interesting. The goal of an experiment is to isolate one
variable (in this case, whether the text was sung or spoken) while holding all other
variables constant. Some researchers have wondered whether this was the case for
the research described in the previous paragraph. In particular, they wondered
whether the presentation time was controlled: that is, were the sung and spoken
versions equal in duration? Here is another thought experiment to attempt: record
how long it takes to sing a verse of a well-known song and compare that to how
long it takes to read the lyrics aloud, without singing. It is very likely that the sung
version will be longer than the spoken one. Some notes are sustained when sing-
ing, and there are relatively long pauses at the ends of lines; this tends to make the
sung version longer than the spoken version.
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With this idea in mind, another group of researchers conducted similar experi-
ments while controlling for the duration of the sung and spoken versions of the
to-be-remembered texts. These researchers had a big advantage over the research-
ers that were described earlier. Computers had become more powerful, which
made it easier to construct sung and spoken stimuli that did not differ in terms of
length or any other variable. When the length of the stimuli was controlled, these
experiments demonstrated no difference between sung and spoken versions of the
text. Music did not help people learn the words, but at least music does not inter-
fere with learning lyrics. Or does it?

An even more recent study suggests that music actually interferes with learn-
ing! In this experiment, the subjects heard a sung text and responded either by
singing the words with the same melody or by speaking the words without mel-
ody. The subjects recalled more words when speaking than when singing; this
suggests that learning the music interfered with learning the lyrics. Conversely,
learning the words interfered with learning the music. The researchers who con-
ducted these experiments argued that the music and lyrics of a song are not fully
combined in memory, so attention must be devoted to both the music and the
words. This makes learning the words and music together more difficult than
learning just the words or just the music. A reasonable analogy might be noting
that it is harder to do one’s chemistry homework while reading a novel than it
would be to do either task on its own.

Some people find these data perplexing because they conflict with our anec-
dotal experiences regarding the mnemonic capacity of music. One way to
resolve this conflict is to argue that although music makes texts harder to learn
initially, repeated exposure to music helps us remember texts far better than we
would without music. How could this be possible? Bear in mind that most peo-
ple like music and find singing enjoyable. (Although, Sigmund Freud is reported
to have passionately disliked music.) Because singing is enjoyable, people tend
to rehearse (i.e., sing) more than they might for a spoken text; more practice
yields better memory. According to this argument, older adults (e.g., one’s
grandparents) do not remember songs that were popular when they were young
because songs are unusually memorable but because they have spent a lifetime
singing them again and again. When young people today become grandparents
in their own right, they should be able to sing songs that are currently popular,
but not necessarily every popular song, only those that were sung often over the
years.

Another possibility is that memory for song lyrics is different from memory for
texts divorced from music. Typically, psychologists refer to memory for text as
declarative memory. This is memory for facts and is typically verbally and con-
sciously mediated. Music may be an example of what psychologists call proce-
dural memory. Procedural memory is when you demonstrate your knowledge of a
skill by doing it rather than talking about it. One example is riding a bicycle. It is
difficult to verbally explain how to ride a bike; it is much easier to just do it. The
skills that develop by practicing a sport, instrument, or a video game are also
examples of procedural memory. It is possible that although singing the words of
a song involves verbal memory (declarative memory), this act may still have more
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in common with procedural memory. That is, starting to sing a song may be like
starting to ride a bicycle. The singer or rider does not consciously think about
what do to next; instead, the process unfolds seemingly automatically.

CONCLUSION

The scientific study of memory for music has produced some interesting con-
clusions. Research indicates that music is remembered well over long periods of
time. Instead of remembering exact pitches and note durations, we seem to retain
a pattern of the relative pitch and timing of notes. Still, listeners do seem to retain
some absolute information about familiar melodies, including the exact starting
pitch of well-known songs. Music has also been shown to facilitate memory for
other stimuli. Music can remind us of autobiographical experiences (e.g., MEAMs)
and also affect memory for song lyrics. At early stages in the learning process,
music appears to interfere with memory for text, but with repeated exposure and
practice, musical texts are recalled better than texts presented without music.
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46. Music and Studying
William Forde Thompson and Kirk N. Olsen

In various activities of everyday life, music can be heard playing in the back-
ground, whether at the supermarket while you shop, in the lobby of an office
building as you prepare for an interview, at a social gathering while you chat with
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friends and make new acquaintances, or while driving your car. The widespread
practice of accompanying other activities with background music raises an impor-
tant question: does music help, hinder, or have no effect on these other activities?
An emerging body of evidence suggests that there are subtle yet important effects
of background music on other concurrent activities. Understanding the negative
and positive consequences of background music can help us to determine whether
music is an optimal accompaniment for any task or activity in which we might
engage.

THE PROS AND CONS OF STUDYING WITH MUSIC

Many students listen to music while they are studying, completing homework,
or preparing for a test. Is that a good idea? The question has no simple answer
because there are both positive and negative effects of listening to music, and
these effects may depend on one’s personality and musical background. On the
positive side, music can make an otherwise tedious task more enjoyable, which
may motivate students to continue studying for longer periods of time. If a student
is feeling stressed about difficult study materials, music can be calming. Upbeat
music can improve mood and energy levels, decreasing the risk of fatigue while
studying. If you are studying in a distracting environment, such as a busy coffee
shop, listening to quiet music through headphones can mask those sources of dis-
traction and replace it with a predictable and enjoyable source of stimulation.
Finally, music stimulates the imagination and so can act as a source of inspiration
for tasks that involve creative thought.

On the negative side, music is distracting. This is especially true if the music
contains lyrics because the verbal information that is expressed by lyrics can
interfere with, or become confused with, any verbal information that is being read
for comprehension or memorized. If the music is fast and loud or contains a lot of
changes, it can capture your attention, pulling your focus away from the academic
materials and toward the qualities of the music. Such distraction effects mean that
students who listen to music must continuously refocus on the study materials,
and they tend to move back and forth between the music and their academic mate-
rials, slowing down their progress.

HOW DOES MUSIC AFFECT OUR ABILITY TO THINK?

People sometimes perform better on intellectual tasks while listening to music,
but there are some simple explanations for this benefit. These simpler explanations
have replaced an earlier view that music has a special power to enhance the human
mind because of its intricate or sophisticated structure. According to an explana-
tion proposed in the 1990s, listening to highly complex patterns of music, with
their melodies, harmonies, and variations on a theme, helps to tune, or prime, the
brain to perform well on other tasks that require people to pay attention to pat-
terns. In other words, listening to “sophisticated” music may put the brain in a
sophisticated mode of operating.
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This intriguing explanation arose from a 1993 article that was published in
Nature, one of most prestigious journals in the world, and was widely publicized
in the media as the “Mozart effect.” The impact of this research was so wide-
spread that it led to a movement in the United States and elsewhere in which par-
ents were encouraged to play Mozart’s music to their unborn infants during
pregnancy.

In the original research, participants listened to ten minutes of classical piano
music by Mozart and then were tested on a skill that required them to use mental
imagery to compare visual patterns. The test is called the “paper folding and cut-
ting” task and is a measure of a mental skill called spatial-temporal reasoning. 1t
involves folding pieces of paper, cutting a section of the folded paper with scis-
sors, and then trying to imagine what the paper will look like when it is unfolded
again. It is a deceptively tricky but interesting task. Compared with people who
listened to a verbal relaxation tape or who sat in silence, those who listened to
Mozart performed better on this task. The researchers proposed that listening to
Mozart, with its sophisticated musical patterns that are continuously being com-
pared to one another, can enhance other intellectual tasks that require people to
compare patterns, even if those patterns are not musical patterns but visual ones.

Subsequent to the publication, however, this explanation was largely dis-
counted. Most researchers now believe that listening to music can lead in higher
performance on certain mental tasks because (a) music can put people in a better
mood, and people work better when they are happy than when they are grumpy or
bored, and (b) music can make people feel energetic, and energetic people work
better than people who are tired or apathetic. In other words, listening to music
can temporarily enhance one’s intellectual ability. But there is nothing mysterious
or special about music, and you do not need to listen to Mozart or other classical
music to get this benefit. Any musical or nonmusical activity that enhances one’s
mood and energy levels will have the same effect. In one subsequent study,
researchers found that school children aged ten and eleven years performed better
on a spatial task after listening to a song by the band Blur than after listening to a
piece by Mozart or a discussion about research. That is, listening to music that
people enjoy is most likely to be beneficial because enjoyable music has the stron-
gest benefits to our mood and energy levels.

THE EFFECTS OF MOOD AND ENERGY ON
INTELLECTUAL TASKS

What is it about mood and energy that help people perform better on intel-
lectual tasks? Research suggests that positive mood and high energy each affect
mental capacity in different ways. Positive mood tends to enhance our ability to
think creatively, measured as the ability to solve problems by thinking outside
of the box. People who are in a good mood tend to adopt an open style of aware-
ness that invites multiple and novel ways of considering possible solutions to a
problem, including any important decisions that need to be made. This open
style of awareness often leads to more efficient and innovative decision-making.
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Such benefits not only arise from listening to music, however; they should also
occur for any activity that leads to a positive mood. In one study, it was deter-
mined that people who were in a good mood after watching a comedic film or
receiving a gift were also better at solving problems that require an inventive
solution. Therefore, if studying requires that you think inventively, think outside
of the box, and be open to multiple possible solutions, it would be advantageous
to listen to music that puts you into a good mood.

Along with the cognitive benefits of being in a positive mood, there are also
some disadvantages. For example, happy people may be more open-minded, but
they also tend to be somewhat uncritical in their thinking. That is, a positive mood
can sometimes mean that you are wearing rose-colored glasses and are more likely
to agree with weak or superficial arguments than people who are in a neutral or
skeptical mood. These results suggest that background music that puts you in a
good mood can have both positive and negative effects on studying. Positive music
may encourage you to think creatively and make efficient decisions. However, if
your studying requires analytic and critical thinking, it may be best to avoid music
that makes you so mesmerized with joy that you end up wearing rose-colored
glasses.

The effects of increased energy, often referred to in the literature as arousal,
are somewhat different from the effects of positive mood. Increased arousal
mainly tends to enhance the ability to work quickly, sometimes called speed of
processing, just as one might work quickly after having a cup of strong coffee.
This benefit is typically measured in reaction time tasks, including the ability to
rapidly search for a particular shape, object, or individual in a complex visual
scene. There is a well-known series of British children’s puzzle books called
Where’s Wally (or Where’s Waldo in North America) that requires children to find
Wally in a scene that includes hundreds of people. Rapidly detecting Wally is the
kind of task that people perform better when they are in a state of heightened
arousal.

Not surprisingly, the relationships between arousal and task performance are not
straightforward. If you drink too many cups of coffee, your arousal level will be so
high that you are unlikely to perform well on any task. That is, arousal can benefit
intellectual function up to a point, after which any further increases in arousal hin-
der performance—a relationship that has been described as an inverted U. The
detrimental effects of too much arousal are unlikely to occur while listening to
music, unless you are listening to very loud, fast, energetic music. Indeed, one
study reported that reading comprehension is worse when people listen to fast and
loud music than when they listen to music that is softer, slower, or both softer and
slower. Presumably, fast and loud music induces a state of arousal that is higher
than the optimal level of arousal for reading, and it is likely also more distracting
than soft, slow music. The take-home message is that if your studying requires
quick thinking and rapid decision-making, especially for routine tasks such as sort-
ing or locating items, then it can be useful to listen to moderately stimulating music
that enhances your energy levels but not so much that you are overstimulated or the
music is a source of distraction.

When positive mood and arousal are combined, the potential benefits for intel-
lectual tasks are substantial. In one study, a group of students completed a
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trigonometry test either while they sat in silence or while they listened to classical
music. Those who completed the test with music in the background performed
better than those who completed the test with no music in the background.
Although it is difficult to determine why people performed better while listening
to music, it is likely that increases in mood and arousal led to better problem-
solving and enhanced speed of processing combined with reduced anxiety. Pre-
sumably, the music was also played at a level that was minimally distracting.

It is well known that musical preferences are important to the effects of music
on intellectual function, but it is not clear exactly why this is the case. One possi-
bility is that preferences amplify any effects that music may have on our mood and
energy levels. Soft and slow music may be calming, but if we also know and like
the music that we are listening to, its capacity to calm us is even greater. Another
possibility is that only music that we like will affect us emotionally. We might
listen to highly energetic and joyful music, but if we do not enjoy that music, it
may leave us cold and have no emotional impact on us.

MUSIC CAN BE DISTRACTING

Along with the previously described benefits, listening to music can be a source
of distraction, so it is important to weigh the benefits that have been described
with the potential drawbacks of distraction. In many of the experiments that have
been conducted on the intellectual benefits of listening to music, participants lis-
tened to music for a period of time, such as seven to ten minutes, and then they
were asked to perform an intellectual task in silence. The reason the experiment-
ers turned off the music during the task is because they wanted to evaluate the
benefits of music for task performance in the absence of the distracting effects of
music. However, when people study while listening to music, the music remains
playing throughout their studying such that the net effect of the music is some
combination of benefits from changes in mood and arousal mixed with the nega-
tive consequences of distraction.

Interestingly, music is only rarely distracting to the point that it interferes with
an accompanying task. After all, almost everyone drives in the presence of music:
if music were a significant source of distraction, there would probably be many
more accidents. People have an amazing ability to experience music as part of the
background environment and to allocate their attention to their primary task at
hand. Many people experience background music in the way that they experience
soft lighting, interesting wallpaper, and artwork on the walls. We might dim the
lights and sit in front of the fireplace while reading a novel. These background
conditions, like background music, can have a relaxing benefit without signifi-
cantly distracting us from our book.

However, the changing-state theory of auditory distraction suggests that any
auditory stimulation that involves abrupt and noticeable changes in acoustic char-
acteristics will capture our attention and become a source of distraction. Whereas
wallpaper and soft lighting remain unchanged in our background experience,
music typically involves constant changes in its acoustic characteristics, including
chord changes, sudden changes in loudness, new textures, and unexpected melodic
changes. For this reason, background music that has a fairly consistent texture that
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minimizes sudden changes, such as classical guitar or piano music, will be less
distracting to your study than genres of music that involve sudden unexpected
changes.

For some individuals, the presence of music is always distracting. For example,
some musicians claim they find it difficult to work or read in the presence of music.
They cannot ignore music or treat is as part of the background because they are so
used to listening attentively and deeply to it. Personality can also influence the
impact of background music on another primary task such as studying. One study
showed that extroverted people can perform well on a task in the presence of com-
plex or faster-paced music, whereas introverted people perform better with slower-
paced music or no music. In other words, each individual needs to evaluate the
costs and benefits of listening to background music while studying to ensure that
the benefits outweigh the costs of distraction.

CONCLUSION

Music has both positive and negative effects on studying, depending on the
type of music, the nature of that studying, and the musical background and per-
sonality of the individual in question. Benefits of background music include
enhancement of mood and energy, reduced anxiety, and the capacity of music to
mask other ambient sources of distraction, such as environment noises and people
chatting. The costs of background music include the fact that music is a source of
distraction and may draw attention away from the primary task of studying. Music
can also lead to decreases in mood and energy if it is too slow or depressing. All
such factors are dependent on the individual who is studying. Most people are
remarkably capable of listening to music while engaging in other activities, such
as studying, but it is important to consider one’s personality and musical back-
ground, the nature of the music, and the type of studying that you are doing.
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47. Earworms

Freya Bailes

Have you ever had the experience of having music stuck in your head? Maybe it is
happening to you even as you are reading this page. When music persistently
plays in our mind, it is known as an earworm. Earworms are characterized by
being both involuntary and repetitive. Popular culture tends to portray earworms
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as necessarily annoying, but music psychologists have shown that earworms can
be experienced as neutral or even pleasant. Use of the English term earworm has
become increasingly widespread and is thought to derive from the German equiv-
alent, Ohrwurm. Earworms are common: there are earworm reports from 173
countries—which is a conservative figure as it is based on an analysis of tweets
that come from the English-speaking community only—with most people experi-
encing earworms at least once a week. Earworms are reported to occur for up to
one-third of our waking time.

We can think of earworms as being a form of musical memory because they are
instances of mentally replaying familiar music. Even when we experience an ear-
worm for music that we have made up ourselves, it is nevertheless a repetition of a
memory of our invention. Earworms are one category of what music psychologists
have termed involuntary musical imagery (INMI). Other forms of INMI include
the disorders of musical hallucinosis and musical hallucination. Everyday ear-
worms differ from both of these disorders: when we have an earworm, we under-
stand that the music is imagined and not real, and our earworm music “sounds”
dulled in comparison to the vivid sounds of the live music that we physically hear
at a concert, for example.

THE SCIENCE OF EARWORMS

Although earworms are a common experience, attempting to undertake their
scientific study has only recently begun in earnest. After all, studying earworms
is fraught with difficulties. How could it be possible to get inside another person’s
mind to understand their personal and subjective experience of imagining a form
of music that we cannot ourselves hear? Music psychology has responded to this
challenge by using a variety of different research methods. The most frequently
used are self-report methods, whereby people are asked to report on their experi-
ences. For example, sometimes respondents are interviewed in-depth about their
earworms, and at other times, individuals respond to shorter questionnaire sur-
veys. Others have kept earworm diaries, which are particularly helpful because of
the information that they can provide about the circumstances in which people
experience earworms as well as descriptions of the earworms themselves. Another
technique, known as experience sampling, extends the idea of observing the con-
ditions during which earworms occur by contacting research participants on their
mobile phones at random times of the day as they go about their everyday lives.
When a text message cue is received, the respondents are asked to reflect on their
current circumstances and to report the details of any music that they happen to be
imagining at the time of contact. In this way, we can begin to ask not only what
music people imagine but also when, where, and perhaps even why.

Unfortunately, there are limitations to the properties of our earworm experi-
ence that we are able to communicate verbally. For this reason, it can be useful to
ask people to enact aspects of the music that they are imagining, such as tapping
the beat of the earworm. This method has enabled researchers to explore the rela-
tionship between the tempo of the music that we imagine and our reported

Thompson_The Science and Psychology of Music.indb 259 @ 20/06/20 10:46 AM



®

260 The Science and Psychology of Music

emotional state as we are imagining it. Another method that has been used, a
technique known as data mining, identifies common patterns of earworm experi-
ence as reflected in the thousands of tweets that refer to the phenomenon. Brain
scan technology has also been used to investigate earworms in the brain: mag-
netic resonance imaging (MRI) suggests that there are differences in our brain
structure that relate to the INMI experience. Finally, some studies have mixed
methods to combine laboratory with real-world research: participants are first sub-
jected to an earworm induction phase by being presented with particularly catchy
music in the laboratory before having their subsequent earworms observed by
means of experience sampling as they go about their daily lives.

THE MUSIC THAT WE IMAGINE

What music is in your head? Perhaps you are imagining one of the commonly
reported earworm songs in recent times: Lady Gaga’s “Bad Romance,” Kylie
Minogue’s “Can’t Get You Out of My Head.,” or Journey’s “Don’t Stop Believin’.”
The study of earworms has consistently revealed two important contributing fac-
tors to the earworm experience: musical repetition and recency. In other words, if
you have recently heard a particular song, and the song was repetitive or you have
heard it many times, the chances are high that it will transform into an earworm.
This finding is in line with general psychology, which tells us that our memory is
superior for recent experiences and improves with increased exposure. Music
tends to be highly repetitive in terms of its constituent parts, with recurring rhyth-
mic and melodic motifs as well as the regular use of recurring chorus and verse
structures. Indeed, jingles and music in advertising regularly exploit the repetitive
structures of music, and their repeated and recent presentation through various
media is designed to generate earworms, reminding us of the product or service
associated with the imagined music. Let’s not forget that the very act of experienc-
ing an earworm serves to reinforce both the repetition and the recency of the
music, albeit in an imagined form.

A related feature of the music that we imagine is its singability. For example,
most earworm reports concern music with a clearly identifiable melody rather
than music produced by unpitched instruments. Moreover, melodies with inter-
vals that are easy to sing and that fit within our vocal range allow us to sing along.
By singing, we reinforce the repetition and recency of the music and, in turn, raise
the likelihood of forming an earworm.

POSSIBLE CAUSES OF EARWORMS

In addition to imagining repeated music that we have recently heard and can
readily sing, we might ask what else contributes to the earworm experience.
Research is underway to determine whether we imagine music at the times when
we would normally Aear that same music. There are anecdotal accounts of words
that we happen to hear that then trigger INMI for a song with lyrics that match
those words. There are also accounts of individuals imagining music with a beat
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that matches their walking pace. There is some evidence of an effect of mood con-
gruence between heard and imagined music: people report feeling the same way
when they imagine a particular song as when they listen to that same song.
Whether we imagine music to regulate our mood in the course of everyday life or
whether our mood influences the musical selection of our mental jukebox will
need further investigation. Another possible earworm trigger is moving to music.
One study shows that when we hum, sing, tap, or otherwise physically move while
listening to music, we are more likely to experience a subsequent earworm than
when we listen without engaging our motor system.

In addition to our level of physical activity, our level of mental activity also
plays a part in when we experience earworms. Some research suggests that when
we are engaged in mental activities that are not cognitively demanding, such as
going about our daily routine, earworms are more likely to occur. Conversely,
tasks that are high in cognitive load, such as working on challenging homework,
have also been linked to INML. It is at these extremes of mental effort (both low
and high) that our minds wander, with some research suggesting that mind wan-
dering comes first, leading to the onset of earworms. An alternative perspective
would be to view earworms as a form of musical mind wandering in its own right.

INDIVIDUAL DIFFERENCES IN EXPERIENCING EARWORMS

A remarkable finding from experience sampling studies of earworms is the
lack of overlap from person to person regarding the specific pieces of music that
people imagine, despite the shared musical environments of the study partici-
pants, such as songs currently on the music charts or music currently in use in
advertising. Indeed, individual differences in earworm experience are common,
and these relate to differing degrees of musical engagement, the duration of ear-
worm episodes, the extent of the individual’s mental control, and the degree to
which earworms are experienced as disturbing or intrusive.

First, studies of individual differences in earworms suggest that rather than our
levels of formal musical training relating to the frequency of our earworm experi-
ence, it is the extent to which we engage with music more broadly that relates to
the way in which we imagine it. Listening to music and singing music are associ-
ated with more frequent and longer-lasting INMI episodes. There are also consid-
erable differences in the duration of reported earworm episodes. Some people
report a near constant mental soundtrack, which has been variously referred to as
a perpetual music track or permanent involuntary musical imagery. This chronic
experience of imagined music differs from the typical experience of earworms as
the momentary looping of short musical extracts.

Because earworms are characterized by their involuntary nature, some
researchers have asked whether their occurrence may be linked to those aspects of
personality that relate to mental control. Indeed, evidence points to higher levels
of INMI for individuals who score highly for obsessive compulsion, and other
evidence links earworm frequency to high levels of schizotypy (which is a person-
ality trait characterized by low cognitive control). Individual differences also exist
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in relation to the extent to which we find earworms disturbing. This is reflected in
the variation in our ratings of how positive or negative we find our earworm expe-
riences to be. On the one hand, it could be that the popular view that earworms are
negative stems from a reporting bias: when we are asked to recall the fleeting
experience of having music stuck in our heads, we may primarily recall and report
those instances when the earworm was bothersome, having forgotten the unre-
markable neutral or positive earworms that passed more or less unnoticed. How-
ever, for some individuals, earworms are regularly experienced as intrusive,
particularly for those who also experience high levels of other involuntary thoughts
and when the emotional response to the music being imagined is negative.

WAYS TO BLOCK EARWORMS

When earworms are intrusive, how can they be stopped? Unfortunately, music
psychology is unable to prescribe a solution, but a number of different methods of
distracting oneself from the earworm have been explored. The first of these is
verbal distraction, based in part on an important theory stemming from research
on inner speech (i.e., when we imagine the sound of our voice speaking), whereby
imagining vocal sounds such as singing engages our vocal apparatus, despite the
sounds being imaginary. In other words, when we imagine music, we imagine not
only its sound but also a motor image of how the sounds are produced. Given that
earworms primarily concern music that we can sing, it has been suggested that by
giving our vocal apparatus an alternative task to do, such as occupying our jaw
with gum chewing, the earworm will be blocked. There is some preliminary evi-
dence to support this argument.

An alternative form of verbal distraction reported to be effective by many is to
watch TV or engage in conversation. Other forms of auditory distraction, such as
listening to different music, may be enough to suppress the earworm, as we have
limited mental resources available to process sounds that are both real and imag-
ined at once. Some people also report that seeking out a recording of the earworm
music to listen to can be an effective “cure.” Finally, because we know that moving
in time to music increases its chances of becoming an earworm, we can use our
bodies as our own form of sensorimotor distraction by choosing to move to a differ-
ent beat. Many of these ideas have yet to be properly investigated, which will be
important if our understanding of earworms is to mature from anecdote to science.

CONCLUSION

The next time that you become aware of involuntarily imagining repetitive
music in your mind’s ear, know that you are not alone. Earworms represent a form
of musical memory that is frequently experienced and widely reported. Although
recency and repetition play the most obvious roles in shaping earworm content, a
complex range of factors contributes to when and why we experience earworms.
Methods from music psychology have led to an improved understanding of ear-
worm phenomena, highlighting individual differences between us that concern
the ways in which we engage with music through listening and singing, aspects of

Thompson_The Science and Psychology of Music.indb 262 @ 20/06/20 10:46 AM



®

Music and Memory 263

our personality and capacity for mental control, and our emotional responses to
the music that we come to imagine. Many questions remain, including whether
imagined music functions as a substitute for “real” music—for example, imagin-
ing music to regulate one’s mood when we do not have immediate access to a
recording of that music—as well as how we might effectively banish earworms
that have become intrusive.
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48. Music-Evoked Autobiographical Memories (MEAMs)

Amee Baird

Do you have a favorite song that reminds you of a special person or time in your
life? Most of us know the feeling of hearing a song and within seconds being
transported back in time and remembering something from our past. Music often
triggers personal, or autobiographical, memories, and this phenomenon is called
music-evoked autobiographical memories (MEAMs).

WHAT ARE AUTOBIOGRAPHICAL MEMORIES?

Autobiographical memories are memories about our lives and personal experi-
ences based on a combination of episodic and semantic memories. Episodic
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memory is about when and where something occurred (such as knowing that your
first kiss occurred at your high school disco when you were thirteen years old).
Semantic memory is general knowledge and facts about the world (such as the
name of your high school and the person you first kissed).

The experience of MEAMs is common in everyday life, but it has only recently
been studied by scientists. The first scientific study of MEAMs was done in 2007
with over three hundred university students who reported personal memories in
response to short excerpts of pop music. An example of a MEAM reported in this
study that was written in response to “Pieces of Me” by Ashlee Simpson is “I was
finishing high school and starting college away from my boyfriend. We talked on
the phone a lot.” MEAMSs occurred in response to 30 percent of songs, and these
songs were typically rated as “highly familiar” and associated with positive emo-
tions. The MEAMs were most commonly of a person (usually a girlfriend or boy-
friend) or a time of life (such as the high school years), and typical situations were
dancing or driving a car. This is not surprising because we often listen to music
during those situations. So, the songs that you listen to on your next long road trip
or when you are hanging out with your girlfriend or boyfriend may end up being
important triggers for your memories of that holiday or person in the future.

MEAMS CAN OCCUR IN PEOPLE WITH ALZHEIMER’S
DEMENTIA

People with brain injuries or diseases such as Alzheimer’s dementia often have
difficulty remembering things, sometimes even their own life history. Music can
be an important key to unlocking their past and bringing back memories. The
main symptom of Alzheimer’s dementia, which is the most common type of
dementia caused by Alzheimer’s disease, is impaired memory, but memory of
familiar music and the ability for this music to trigger personal memories can
remain intact. This phenomenon is dramatically shown in the documentary A/ive
Inside, from which there is a famous YouTube clip of Henry, a man with dementia
who “comes alive” when he hears one of his favorite songs. MEAMs can occur
quickly and involuntarily, that is, without any effort by the person, and they are
often very vivid and emotional.

Self-chosen music or a person’s favorite songs from his or her youth (late teen-
age years or early twenties) are the most effective at triggering personal memo-
ries. This period of time is known as the reminiscence bump, as it is a time when
we have a peak in our autobiographical memories. That is, in people over the age
of forty years, there is an increased proportion of autobiographical memories from
the ages of ten to thirty years. Many people argue that this is because this is a
crucial time in our lives for the formation of our sense of self. We typically have
many first experiences during this time, such as our first boyfriend or girlfriend
and our first job. Music often plays an important role in our lives at this age; we
become fans of certain styles of music or bands and often go to music concerts
with friends. It has also been found that songs your parents played during your
childhood are strong triggers for personal memories. So, for musical stimuli, there
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are two reminiscence bumps. One for the songs of your parents’ generation and
the other from your own youth. In other words, if your parents were fans of the
Beatles, you are likely to have personal memories triggered by songs by the Bea-
tles as well as the music you listened to as a teenager. This phenomenon has been
called cascading reminiscence bumps.

THE POWER OF LOVE SONGS

Songs can also be the key to remembering someone you love. This was the case
for Barbara and David, a couple I met while doing research on MEAMs in people
with dementia. They first started dating in high school and have now been married
for nearly sixty years. Barbara was diagnosed with Alzheimer’s dementia five
years ago. In the two years before her diagnosis, she showed changes in her cogni-
tive, or thinking, abilities, particularly in her ability to remember things. She
would get lost easily, repeat herself in conversation, and lose things, and she had a
lot of difficulty finding her way around unfamiliar environments, such as during
holidays. Now she has difficulty speaking and often gets confused and upset.
Sometimes she does not even recognize her husband, David. She thinks he is an
intruder and chases him out of their home. This is called a misidentification delu-
sion, and it can occur in people with psychiatric conditions such as schizophrenia
or in people with certain types of dementia, including Alzheimer’s dementia.

David had no idea how he could make Barbara understand that he was not a
stranger. He decided to sing a special song to her that they heard when they first
met. It was “Unchained Melody,” the last song they danced to on the evening they
met. He began singing this to her every day, and eventually “she came back.” She
now knows who he is and never sends him out of the house. This shows the power-
ful ability of music to reconnect people through memory.

Many couples like Barbara and David have a special song (“our song”) that
typically reminds them of a significant event or time in their relationship, such as
their first meeting or wedding day. “Our songs” can be considered a special type
of MEAM, which in this case is a shared memory for the couple. These songs
can be a powerful way of stimulating shared personal memories and associated
emotions. “Our songs” can also occur between friends and can strengthen and be
a reminder of friendships and cue memories of fun times shared in the past. This
phenomenon has been shown in many movies. For example, in Shaun the Sheep
Movie, the song “Feels Like Summer” plays as you watch how Shaun and his
owner, the farmer, grew up together. When Shaun is lost and alone, he hears the
song and yearns for his owner. In Moonlight, the Oscar-winning Best Picture in
2017, a song triggers long-lost memories of a significant childhood friendship
and prompts a man to phone his friend, who then drives a long distance to visit
him and confront their shared past. In the animated film Coco, the character
Coco has dementia, and it is only when she hears a special song that her father
wrote and sang to her as a child that she can finally recall her childhood and
reconnect with her family. These examples show how MEAMs can revive and
reunite relationships.
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MEAMs can even occur in people with severe brain injury due to a traumatic
brain injury or stroke. They experience MEAMs at a similar frequency as healthy
people, and the types of memories triggered by music are also the same. For
example, a man with a severe brain injury due to a motorbike accident described
this MEAM in response to the song “Bette Davis Eyes™: I bought the song for
my wife. [ would turn it up if it was on the radio.” In response to the same song,
his healthy, uninjured wife’s MEAM was “listening to music with (him) in the car
or at home.” In this couple, their MEAMs were often of each other, but his
MEAMs were typically less specific than hers. In other words, he would describe
a general event (e.g., “going to dances”) or a period of life (e.g., “when I was at
high school”), while her MEAMS were more specific and contained references to
specific events (e.g., “going on a camping trip to Aura Beach, we lit a fire and
talked with friends”™).

Unfortunately, some people with brain injuries do not experience any MEAMs.
This can occur if they have damage to parts of the brain that process music, caus-
ing amusia, or an inability to process the different components of music, such as
melody and rhythm. People with amusia can have difficulty recognizing tunes,
and if you cannot recognize a tune, it cannot activate a memory. It is like trying to
fit a key into a damaged lock: the door will not open. Brain imaging studies of
people who have amusia after a stroke have found that this typically occurs after
right side brain damage to the temporal and subcortical (deep in the brain) regions.

WHERE ARE MEAMS STORED IN THE BRAIN?

Brain imaging studies have also helped us understand what parts of the brain
are involved in our experience of MEAMs. They have shown that when we listen
to music, our entire brain is activated. The parts of the brain that control move-
ment, emotions, the feeling of reward, and memories are all stimulated by music.
This means that when certain brain areas are damaged or diseased, music can
activate other parts that are still working well, and in this way, it can access mem-
ories that other types of stimuli may not be able to. In the case of people with
Alzheimer’s dementia, we know that the disease process usually starts in the tem-
poral lobes of the brain. This part of the brain controls memory, which is why
impaired memory is typically the first symptom. The frontal lobes of the brain,
however, are typically free of the disease. Brain imaging studies have shown that
when people listen to familiar songs and experience MEAMs, the frontal brain
regions are particularly active, suggesting that this part of the brain is important in
controlling MEAMs. This is why people with Alzheimer’s dementia can forget
what they did yesterday and the names of their children, but they may still recall
the lyrics to familiar songs and experience MEAMs. Their frontal lobes are rela-
tively spared of the disease and allow the survival of their musical memories.

The special relationship between music and memory is not only a result of how
our brains respond to music but also due to the nature of music itself. For example,
we know that repetition of information helps memory, so the way we listen to
music by playing our favorite songs repeatedly and hearing them many times over
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our lifetime means the songs stick better in our memory. Music is also highly
effective at stimulating emotions, and feeling strong emotions such as joy or sor-
row can also enhance memory. Music also makes us move in that our whole bod-
ies can respond to music, from tapping of our feet to bobbing our heads. Even
body functions that we cannot see, such as our heart rate and breathing, can be
affected by music. This whole-body response, or arousal, to music can make us
more alert, which also helps us to remember things. So, there are many ways in
which music is memorable and enhances our memories. In this way, memories of
familiar music may be more resistant to brain damage or disease compared with
other types of memories. Because the music itself is easily remembered and the
emotion and movement-inducing features of music enhance memory function
overall, music can activate related memories of the things that were happening in
our lives at the time that this music was heard. In other words, your favorite songs
are the soundtrack to the movie of your life.

ARE MEAMS SPECIAL?

We know that music is very effective at triggering memories, but is it any better
at this than other stimuli? Studies of both healthy people and those with brain
injury have found that music triggers more vivid and frequent memories than
stimuli such as verbal questions or photos. For example, you would be more likely
to recall a memory if you heard a song from your primary school years than if you
were asked, “Tell me about something that happened to you during primary
school.” In recent work with people with Alzheimer’s dementia and healthy elderly
people, we compared music- and photo-evoked memories using songs that were
number one hits and photos of famous events from across the decades. There was
no difference in the frequency of MEAMSs between people with Alzheimer’s
dementia and healthy elderly people, but people with Alzheimer’s dementia
showed a significant decline in the frequency of photo-evoked memories. MEAMs
were often about significant people. As predicted, songs from the time of the remi-
niscence bump (when the people were aged ten to thirty years) were most effective
at triggering memories. We also found that objects (such as familiar household
items) cued even more memories than music or photos. Further research is needed
to understand the nature of the memories evoked by these different stimuli.

CONCLUSION

MEAMSs can occur in all of us, even after a traumatic brain injury or in the
severe stage of dementia, and they can bring us back to a special person or time in
our lives and enhance our sense of self. Despite their common occurrence in daily
life, there is still a lot more to learn about MEAMs. For example, why do some
people not experience MEAMs? Do MEAMs differ across cultures? How do they
occur in a natural rather than lab-based environments? Do they change over time?
Even though there are many questions left to be answered, we know without a
doubt that the relationship between music and memory is special.
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49. Movement and Music Performance

Andrew Geeves and John Sutton

Whether moving fingers to strum a guitar, arms to bow a cello, or lips to play a
trumpet, human movement is essential for the production of musical sound. With-
out movement, music performance would not be possible. Beyond the physical
actions that are necessary to sing or play a musical instrument, musicians often
embellish their performances with facial expressions and bodily gestures. These
additional, or ancillary, movements convey useful information about the person-
ality of the performer and mood of the music, shaping the way in which sound is
perceived and the way in which experiences and emotions are shared.

So, music performance hinges on movement produced across a number of lev-
els, including the movements required to make sound (production movement)
and the additional movements that occur during performance (ancillary move-
ment). Playing an instrument, communicating and collaborating with other per-
forming musicians, and engaging with an audience all require a musician to
move in complex ways that are consolidated through hours of practice and that
remain open to dynamic, on-the-fly modification to meet particular environmen-
tal demands. After exploring why movement is so important in music perfor-
mance, this chapter examines the movements that are required for a musician to
play an instrument, perform with other musicians, and communicate expressive
intent during performance.

WHY IS MOVEMENT IMPORTANT IN MUSIC
PERFORMANCE?

To get a sense of the crucial role of both production and ancillary movements in
performance, take a moment to bring to mind a favorite music performance. Rec-
ollect the performance from beginning to end. Now replay this performance in
your mind, but, this time, prevent the musician(s) involved from moving. With this
restriction in place, what does your favorite music performance look like? Without
movement, the performance will no longer involve sound and will be without the
multitude of interactions that transpire between a musician and his or her instru-
ment, a group of musicians, and the audience and musician(s). Without movement,
music performance ceases to exist.

Movement is of central importance to music performance for two main rea-
sons. First, and most obviously, movement initiates the process that results in the
production of sound. The processes are frequently mediated by electronic tech-
nologies. But for the most part, were it not for a human musician making a move-
ment to strum a string, touch a key, hit a drum, vibrate vocal cords, depress a
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valve, or push air out through lips held in a particular way, musical sound would
not be produced. Instruments rely on human movement to produce sound. In the
case of music performance, to generate a sound that is considered desirable for a
particular instrument or composition, such movement may need to be especially
refined or executed in a way that demands particular intentions and technical
skills that must have been finely honed by a musician during hours of practice and
rehearsal.

Second, over and above their ties to sound production, the actions involved in
music performance provide important information to audience members. When
we perceive the actions of a musical performer, it brings to mind the sounds that
should result from such actions, and this process can clarify or complement the
actual sounds. Imagine, for example, the difference between your experience of a
musician who stands motionless while playing lead guitar and one who makes
dramatic gestures for every bended note and melodic accent. Such movements can
be used to clarify and highlight parts of the music that the performer wants to
emphasize, thereby helping to shape the experience of audience members.

THREE TYPES OF MOVEMENT IN MUSIC PERFORMANCE
Playing an Instrument

The fluent playing of an instrument requires production movement to be trained
or sedimented into the body via hours of rehearsal over many years. The technical
proficiency required for an expert level of music performance has been estimated
to require thousands of hours of deliberate training dedicated solely to playing a
particular instrument. Many hours of rehearsal consolidate musician movement at
a number of levels. The exact way in which this occurs is a topic of hot debate
among researchers. As such, there is no one theory that is commonly accepted as
providing an adequate explanation for how movement becomes organized through
practice.

At a general level, the continual repetition of biomechanical movement is
thought to gradually build automaticity, consolidating motor tasks into sequences
and skills in procedural memory. It fosters what many musicians think of as a
“muscle memory” that frees a musician’s attention from being consumed by con-
centrating on the specific demands of particular movements. As the foundation for
a movement repertoire is built and the vocabulary of this repertoire is enlarged,
motoric patterns expand to encompass lengthier and more complex combinations
of tasks. A musician becomes increasingly familiar with the parameters of his or
her particular body and the idiosyncratic specificities of the particular instrument(s)
that he or she plays. An ever-expanding cognitive road map that organizes and
affords a musician access to bodily based movement sequences accompanies the
slow acquisition of technical prowess. As motoric technical competency grows, a
capacity for attention to be devoted to more expressive, communicative movement
is then free to develop.

Imagine, for example, someone beginning to learn the piano. Initially, his or
her concentration may be absorbed in isolating the movement of an individual
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finger so that he or she has a level of motoric control that allows him or her to play
one key at a time. He or she may then concentrate on mastering movements that
allow him or her to play particular combinations of keys simultaneously, jump
from one key to another at requisite speed, coordinate both hands playing together,
or to lean on a key with just the right amount of weight or type of touch necessary
to elicit the dynamic or produce the articulation indicated by a composer.

After these movements have been encoded, the musician’s attention may then
come to be absorbed in pairing together particular combinations of smaller move-
ments or movement patterns that he or she has learned to allow for smoother tran-
sitions between different phrases or sections of a piece. Patterns that have been
broken down into smaller components and learned at a slower speed to master
their intricacies may be sped up to reach the appropriate tempo. As the musician’s
attention is freed to rest at higher levels of abstraction, pedaling movements may
be incorporated as well as particular types of demonstrative gestures and postur-
ing that communicate expressive intent. Once the musician has acquired a level of
individual mastery of the instrument, he or she may then feel ready to begin play-
ing this instrument in concert with other musicians.

Moving Together

Four rock musicians play together on stage at a crowded venue. As the final
note of her guitar solo rings out, the lead singer and guitarist catches the eye of the
rhythm guitarist. Maintaining this eye contact, she raises her right hand in front of
her chest, palm facing out and fingers spread wide, before turning her palm to face
the floor and lowering her hand from the level of her chest to the level of her hip.
“Stop” and “decrescendo” appear to be the imperatives here. Receiving this com-
munication, the rhythm guitarist lets the notes of the last chord he played ring out
and quickly lowers the volume of his instrument. Out of the corner of her eye, the
bassist notices the movements effected by the rhythm guitarist to adjust the vol-
ume of his instrument. She refrains from playing her next note and shifts her gaze
to focus on the drummer, whose glance is fixated on the floor. She immediately
shoots her left arm out, extending it down and away from her body. As her left
hand falls in line with the drummer’s glance, the bassist clicks her fingers rapidly.
This flickering disrupts the drummer’s trance, and he glances toward all three
band members, who return his gaze expectantly. Accepting their invitation, he
begins his drum solo. As the drummer’s solo continues, the other band members
begin to nod their heads to the beat, their three heads coming to rise and fall in
unison. Over the course of his solo, the drummer works to double the tempo of the
song. His band members continue to nod with increasing rapidity. As the solo
draws to its end, the drummer looks at each of his fellow band members and grins.
The lead guitarist also grins and, looking at the rhythm guitarist and the bassist,
raises the index and middle fingers of her right hand in what looks like a peace
sign. The rhythm guitarist and bassist return the lead guitarist’s grin, and as the
drum solo ends, the band launches into a special double-time rendition of the cho-
rus of their song.
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The above vignette, based on research data gathered during live performances,
provides powerful examples of ancillary and communicative movements exe-
cuted by musicians together during a performance. Eye contact, gesture, and
posture play crucial roles in allowing musicians to effectively engage in moving
together during performance. The process of entrainment, in which “indepen-
dent rhythmical systems interact with each other” (Clayton 2012, p. 49), in some
cases such that “they adjust toward and eventually ‘lock in’ to a common phase
and/or periodicity” (Clayton, Sager, & Will 2005, p. 2), underpins this coordina-
tion. Entrainment exists both at an individual level (e.g., responding to self-
generated rhythmic output as the drummer did during his solo) and at collective
levels (e.g., responding to rhythmic output generated by another person, as the
band members did when they nodded their heads together with the beat marked
by the drummer).

Communicating Expressive Intent

Musicians’ ancillary movement also communicates vital information about
expressive ideas during a performance. Thought to originate from protomusical
exchanges that consolidate emotional bonds between a mother and her infant,
expressive gesture in music performance involves the music performer moving
in a way that is above and beyond that which is required for technical mastery of
an instrument alone. Crucially, movement during performance communicates
expressive intent to an audience.

Movement is the most effective indicator of the emotional manner in which
a musician intends to play, with visual information alone being found to com-
municate a musician’s expressive intent to an audience more clearly during
performance than sound alone and, curiously, more clearly than when visual
information and sound are paired together. This speaks to the centrality of
movement in a musician communicating expressive intent during a perfor-
mance. The quantity of musician movement has also been found to be related
to the perceived expressive intent of the musician during a performance, with
larger movements corresponding to greater perceived expressive intent. Move-
ments of the head, hips, and torso in particular have been found to communi-
cate specific expressive intent to an audience more clearly than movements of
other parts of the body.

Music gestures take several forms, with distinct functions: (1) emblems can be
translated into a word, such as giving a thumbs-up for “OK,” using two fingers to
form a peace sign, waving a hand to say hello, or using a flat hand to indicate stop;
(2) illustrators highlight some aspect of music structure, such as waving a hand
up and down to mirror the shape of a melodic phrase or snapping fingers in time
with the beat; (3) affect displays are movements that reflect an emotional state,
such as smiling, frowning, or opening one’s arms with joy; (4) adaptors are self-
oriented gestures, such as brushing your hair out of your eyes or scratching your
nose; and (5) regulators are movements intended to maintain the flow of informa-
tion with audience members or fellow performers, such as nodding your head,
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making direct eye contact, raising your eyebrows, or winking. Regulators are
important for audience members and musicians alike, and the forging of a strong
connection to the audience has been found to be of central importance to musi-
cians’ experience of their performance. It is difficult to imagine how this connec-
tion could be established were it not for movement in music performance. More
generally, movements that communicate expressive intent help a musician to
establish, regulate, shift, and maintain a strong connection to an audience during
a performance.

CONCLUSION

Movement is an integral and essential element of music performance. This
chapter acknowledged the variety of movements present in music performance
and then narrowed its focus to the relationship between human musician move-
ment and music performance. It then established that musician movement is
important in music performance because it initiates the process that results in the
production of sound and because the actions are closely linked to the way in which
this sound is perceived by listeners. Three different but interrelated types of musi-
cian movement in music performance were then explored: the movement required
for playing an instrument, the movement demonstrated when playing an instru-
ment with other musicians, and, lastly, the movement involved in the communica-
tion of expressive intent during a performance. During a performance, musician
movement must serve to execute technical mastery, facilitate cooperation and
coordination with other musicians onstage, and communicate expressive intent to
the audience. How musicians build a capacity to move in ways that fulfill these
criteria, the extent to which such movement occupies musicians’ conscious aware-
ness during a performance, and how musicians manage when movement in one
domain may obstruct movement in another are examples of potential areas of
interest that future study could address.
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50. The Case of Ensemble Performance

Renee Timmers

Playing in a group with fellow musicians is an exciting experience. The jointly pro-
duced sound can be vast, and the interactions mind-bogglingly fast. In contrast to
conversations, where it is one speaker at a time, musical interactions happen in
parallel: multiple people perform, listen, respond, and adapt at the same time. Psy-
chologists investigating ensemble performance are interested in discovering the
processes that enable performers to play in time with each other and to adapt to one
another while playing. These processes are often social as well as cognitive (skill-
based): They concern the ways performers relate to each. Relevant research ques-
tions include the following examples: Do performers attend to a leader or divide
their attention evenly? Are all musicians equally good in synchronizing or does this
depend on their personality and skills? How do musicians communicate during a
performance? What keeps them together? How is this practiced during rehearsals?

Many of the processes relevant in music performance are not unique to musi-
cians. For example, nonmusicians may clap or sing together in time. However,
musicians have taken these processes to a different level, accomplishing levels of
precision and speed that are extraordinary and comparable to what top-level ath-
letes achieve within their sports. Studying these processes within the context of
music performance, therefore, not only gives insight into “the musician” but also
tells us more generally what people’s abilities are and how they communicate and
align their activities and behaviors.

In this chapter, we will first consider some of the processes that allow musi-
cians to play together in time. And, second, we will consider in what ways musi-
cians communicate and respond to each other while performing in an ensemble.
The aims of the chapter are to start thinking about ensemble performance from a
psychological perspective and to get acquainted with some of the ways psycholo-
gists make sense of or explain the skills that enable performing in a group.

WHAT KEEPS MUSICIANS TOGETHER IN TIME?

Having a basic pulse or beat is a very common characteristic of music, and it
was most likely already a characteristic of music making in early human civiliza-
tions. Interestingly, the ability to synchronize and sustain an audible beat is a typi-
cal human ability that our closest ape relatives do not show. It is not unique to
humans, as some other species can synchronize to each other and to a beat, such
as parrots. Synchronization of movement in a group creates a sense of coherence,
or belonging, between people: It allows people to literally and figuratively join
forces.

As the term measure indicates, it is the bar (measure) and the beats in the bar
that form the units that segment time. Counting the beat to play musical rhythms
is one of the first skills music students learn, and it is still a crucial skill for profes-
sional musicians. When playing in an ensemble, playing the right notes may mat-
ter less than keeping the beat and playing in time. As soon as the beats of different
voices drift apart, the performance surely becomes a mess.
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Having the beat as a timing reference gives musicians a powerful tool to be
together in time. It allows large groups of musicians to play together, such as in
the large orchestras of over one hundred musicians required for Mahler’s Eighth
Symphony or Wagner’s Ring des Nibelungen opera cycle (with a total playing
time of about fifteen hours!). Interestingly, it also allows musicians to play
together even if they are not physically present at the same time. This has
become common practice since the availability of multitrack recording. Parts
are recorded separately and overlaid as part of the sound editing process. Such
overlaying is facilitated by having performers play along with the same click
track when recording or with earlier recorded tracks, in particular the drum and
bass.

Having a reference beat is not just a matter of convenience; it is also a creative
source. The beat itself may take various forms, from a slow ballad to an upbeat
techno or a relaxed reggae to a thrilling high-speed metal song. Both slow and fast
tempi are more difficult to synchronize with than the average tempo of around 120
BPM (beats per minute), and it is one of the key skills that musicians need to be
able to entrain with a broad range of tempi. In some genres, the beat is very clearly
present. In electronic dance music, for example, the beat is generally continuously
audible, with sections where the beat is suspended (interrupted) having special
status and emotional effect. In other genres, however, only some beats of the bar
receive a drum stroke, or heavy beats receive light strokes while light beats receive
heavy strokes. What instrument plays when is an important aspect of the musical
ensemble.

A nice example is Stevie Wonder’s “Superstition,” which illustrates how differ-
ent instruments combine together in establishing and playing with the beat. The
song starts with a basic drum pattern where the beats of a measure are empha-
sized by the bass drum on the heavier beats (1 and 3) and the snare drum on the
lighter ones (2 and 4). The high-hat plays eighth notes with “funky” variations,
adding some dotted rhythms and sixteenth notes. Then, the guitars and keyboard
come in, providing their own overlaid rhythms that fit the beat but simultaneously
play with it: offbeats are emphasized, and the timings of tones slightly anticipate
the beat. Next, the voice comes in, followed by the brass instruments. The timing
of the brass is very tight and precise but hardly coincides with the strong down-
beats. The timing of the vocals is more floating and fluid with respect to the under-
lying beat, partly due to the vocal ornaments and the adherence to the rhythm of
the lyrics.

Psychological studies have demonstrated the consistency with which perform-
ers often deviate from mechanical, or strictly on-the-beat, timing, illustrating the
temporal control and precision that performers have. It has also shown some of the
expressive functions that playing with the beat may have. For example, adding
offbeat notes to a rhythmic sequence may enhance listeners’ urge to want to move
to the music, which also increases the sense of “groove” in the music. In “Super-
stition,” this is smartly done; the musical layers are added gradually, enabling lis-
teners to hook onto and predict the rhythms while being challenged by added
layers that ask for additional movement, possibly of different body parts, to
accommodate the different patterns and forces in the music.
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HOW DO MUSICIANS COMMUNICATE AND RESPOND TO
EACH OTHER?

It should be clear then that a beat or metrical framework is central to successful
ensemble performance, even though there are musical pieces that do not have a peri-
odic beat (recurring at equal intervals) that can still be performed in an ensemble
(such as free jazz). However, the role of the beat does not yet explain how variations
in timing or speed (tempo) are communicated or how musicians ensure that they are
in sync with the beat and with each other. The example given above of music that is
constructed from separately recorded tracks of musical parts highlights that it is not
necessary for musicians to see each other (or even to be present) for a coherent musi-
cal performance to be generated. Indeed, research has shown that audible cues are
the most relevant for musicians to synchronize and play together—seeing each other
does not always improve the ability to synchronize. At least, this is the case when
two musicians play music together that offers sufficient auditory information to rely
on. To start playing in a particular tempo or to continue performance after a pause,
visible cues such as head nodding, breathing cues, or arm raising are necessary.

As with any group of people working on a shared task, there are many aspects
that influence how people communicate with each other, including what words
they use, who does most of the talking, what gestures are used, and how fre-
quently and long people look at each other. In music, different genres have differ-
ent rules of behavior in the form of etiquette, and conformity to these norms
shapes participation. Social affiliations, familiarity with coperformers, and differ-
ent levels of experience may also play a part. Hierarchies are a common feature of
ensembles and may include formal roles, such as the leader in a string quartet, or
arise from social relationships, such as when a more experienced member joins a
novice group. Whatever the context, there is generally a need for a “tuning in” to
a common approach. To achieve this during performance, communication hap-
pens through nonverbal and often mostly subconscious means that are implicitly
rather than explicitly communicational.

Research has shown that performers respond to subtle differences in timing
between their tone onsets and those of their coperformers and adjust the timing of
subsequent tones accordingly. If these differences are small, players may not be
consciously aware of the differences. Nevertheless, they will automatically adjust
subsequent timing to ensure synchronization. If timing differences are larger and
suggestive of a change in tempo, a more conscious effort will need to be made to
adjust one’s own tempo. You can imagine that making “automatic” timing adjust-
ments to align with other performers’ parts is not always desired, if deviations in
timing are part of the expressive goal, as explained earlier. Indeed, musicians need
to learn and practice to keep time amid other forces that may pull them in differ-
ent directions. In a band setting, the bass and drum may coordinate strongly in
time while the lead singer times notes more freely.

Psychological research has shown that musicians may add more body move-
ment and body sway during a concert performance and in final rehearsals lead-
ing up to a performance. This suggests that these movements are intended for
expressive and theatrical purposes. They may serve as communication with the
audience and expression of the music rather than explicit communicational cuing
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to coperformers (although there may be some of that too). In expressive perfor-
mances, both body movements and sound may show high levels of synchroniza-
tion between performers. In other words, both the timing of auditory events and
body movements are being coordinated. Nevertheless, the degree of phase lock-
ing (the degree to which something is synchronized in time) tends to be less
strong for body movements than for auditory events. For example, if the mem-
bers of a brass section raise their instruments for their entry, they may do this in
a coordinated and synchronized manner, but this synchronization is unlikely to
match their millisecond precision in musical timing.

One of the puzzles for research investigating gestures and body movements in
performers is to distinguish between different types of movements: are move-
ments necessary for tone production, are they the result of self-expression, or are
they part of a communicative intention? We do know that gestures and movements
strongly influence how the music is perceived. Appropriate movements may make
the performances “sound” more expressive as well as of better quality!

Investigation of the synchronization patterns between musicians has generated
some interesting insights into the interactional dynamics between players. It has
been found that when two players play together and one is asked to lead, the play-
ers still tend to mutually adapt to each other. Unless the leader cannot hear the
follower, the leader will keep adjusting to the follower as well as the follower to
the leader. This is indeed the most effective way to assure synchronization. In a
larger ensemble, such as a quartet, adjusting to all other parts is more difficult and
puts a demand on attentional resources. Nevertheless, it has been found that per-
formers in a quartet do adjust to all others but to varying degrees. It was not the
case that all attention went to a single performer who was conceived to be the
leader. At the start of a piece, however, more attention may go to the leader, who
visually signals the start of the music.

Adjusting to the timing of others is not purely a matter of responding. In con-
trast, predicting the timing variations of a coperformer is particularly important.
It has been shown using simple finger tapping tasks that two players who are both
good predictors of timing variations show strong tapping synchronization. In
subsequent studies, it was found that performers who score high in self-reported
interpersonal empathy tend to simulate the actions of others more strongly, and
this simulation is relevant for accurate synchronization. In other words, these
studies indicate that people’s ability to synchronize with a coperformer is partly
related to their personal traits, such as their ability to predict and empathize with
the actions of others. Interestingly, it also works the other way around: after play-
ing in synchrony with fellow players for a while, feelings of empathy and agree-
ableness toward coplayers are stronger. This seems present even at a young age:
toddlers are more willing to help an experimenter after the toddler and experi-
menter have moved in synchrony than when they have moved out of sync.

CONCLUSION

Timing, rthythm, and movement are central to ensemble performance, and psy-
chological research has uncovered several processes that performers employ without
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explicit awareness to coordinate in time and play in synchrony with each other.
Synchronizing with a beat and predicting when the next beat will come based on
previous beats is something all of us can do, unless we have a particular type of
amusia. However, these abilities are developed through musical experience and
training, allowing musicians to synchronize with a wide range of tempi, coordinate
in time even when playing different thythms from each other, and play with the beat,
playing laid-back or ahead. Many of these skills are learned on the job and are char-
acteristic of particular genres. Finding novel ways of timing and moving is part of
the continuous innovation that musical ensembles engage in.

Of course, ensemble performance is not only about timing and rhythm. Gener-
ating harmonious sounds and interweaving melodic patterns are also crucial ele-
ments of successful ensemble performance. Research is starting to address
questions related to ways in which musicians improvise in ensemble contexts;
how ornaments, including vibrato and glissando are used; how intonation may
work; and so on. Additionally, ensemble performance is not only about highly
skilled musicians performing together. In contrast, much music making happens
in the context of amateur choirs, bands, and ensembles involving people of vari-
ous ages and abilities. Participating in musical ensembles is musically enjoyable,
and it also often has broader meaning and benefits for participants. Systematic
research helps to demonstrate potential benefits in addition to uncovering pro-
cesses that contribute to it.
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51. Music and Dance

Mary Broughton

Imagine these scenes. In a city nightclub, a group of friends join a mass of others.
The dance floor is packed with bodies all moving to the beat of the music. The
music is being crafted and performed by a DJ. The dancers seem to be “worship-
ping” at the “altar” from which the DJ performs. On the other side of the world, a
ritual is taking place to acknowledge and celebrate a significant cultural event.
Singing voices, percussive music, and dancing bodies unite the community in the
ritualistic practice. Elsewhere, a ballet performance takes place on a stage that has
seen many performances over its one hundred years. Highly trained classical bal-
let dancers carry out sequences of well-rehearsed steps, movements, and postures
accompanied by an orchestra performing music from a bygone era. Audience
members attentively watch and listen from the theater stalls.

Across all cultures, we see diverse ways in which music and dance combine. In
this chapter, you will discover why we make music and dance, what some of the
psychological processes involved in dancing and making music are, and how these
cultural practices contribute positively to our life experiences.
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WHAT ARE THE ORIGINS OF MUSIC AND DANCE?

Many recent theoretical propositions revolve around the idea that music and
dance evolved because they served some benefit to the survival of our ancestors.
For example, social benefits may have stemmed from the capacity to cooperate
and coordinate behaviors. Cognitive benefits could have followed from the devel-
opment of skills in attention and pattern recognition across auditory, visual, and
kinesthetic domains. Or they may have developed from the human capacity for
affective, or emotional, engagement, as a special abstract system for us to share,
understand, and change others’ emotional states.

Alternatively, some theorists argue that art forms such as music and dance did
not evolve because they have some benefit to our survival. Instead, they argue that
art forms, rather than being encoded in our genes, are invented behaviors that
capitalize on a range of skills and capacities that we developed for other biologi-
cally important purposes. For example, we may have developed skills in attention
and pattern recognition to hunt successfully, and music and dance built on these
skills. While a single comprehensive explanation for the origins of music and
dance is not yet available, the idea that music and dance coexist as an outward
expression of important socially relevant processes appears plausible.

MUSIC AND DANCE BEHAVIORS FROM
INFANCY ONWARD

The connection between music and dance appears to be innate. Young chil-
dren’s early movements in response to music involve arm waving, or “conducting”
movements, and head bobbing to the beat. As the child physically develops and
can stand, the repertoire expands to include bobbing up and down, bending the
knees, swaying from side to side, and stamping the feet in time to the music. As
children exit the toddler period of life, their improvised dance movements to
music become more complex, demonstrating increased physical coordination.
Toward the end of the early childhood period, children begin to demonstrate the
ability to dance cooperatively with others to music, and they begin to learn how
musical styles and genres match with particular dance steps and styles. These
early experiences are a foundation for learning and becoming fluent in the music
and dance styles of their culture.

SOCIAL PROCESSES AND PURPOSES OF MUSIC
AND DANCE

Music and dance feature in many social gatherings around the world. For
example, people in Colombia might gather in a nightclub to dance the salsa or
merengue. A block party in the United States might draw together members of a
particular social group who enjoy hip-hop music and dance. Despite differences in
musical and dance styles, culture, or geographical location, the act of people com-
ing together to make music and dance reveals a range of social processes. These
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include bonding with other group members, presenting a social identity, playing
out courtship behaviors, and engaging in community-based, and sometimes ritu-
alistic, practices.

While music and dance go hand in hand in many social contexts, it is possible
to differentiate the music and dance components. For example, salsa band musi-
cians play the music while the dancers perform the dance movements. In other
cultures, music and dance are inseparable. For example, the East African term
ngoma refers to a cultural phenomenon combining music and dance—where the
two concepts are inseparable. In both these contexts, music and dance are primar-
ily participatory experiences. However, in many other cultural contexts, people
come together to experience music and dance as audience members or observers.

OBSERVING MUSIC AND DANCE PERFORMANCE

Attending a dance performance, such as a ballet concert, as an observer exposes
us to a wealth of sensory information. Our attention is primarily focused on what
we see and hear. We receive visual information through our eyes about the danc-
ers, their movements in time and space, and perhaps the costuming and sets. Our
ears enable us to receive auditory information about the music connected with the
dancers’ movements.

The audio and visual information available to us shapes the way that we respond
to the dance experience. If you were to close your eyes and just listen to the music,
the experience would be very different from one where you are able to see and
hear the performance. Likewise, if you were to place your hands over your ears,
block out the sound, and just watch the dancers’ movements, the performance
experience would probably seem quite strange. The aesthetic experience for the
observer, or audience member, of dance performance is often heightened through
multimodal perception—seeing and hearing the performance simultaneously.

Some types of information about the dance performance can be quite effec-
tively communicated through either visual or auditory channels. For example,
emotional information, such as patterns of tension and release, can be communi-
cated similarly through watching or listening only. Patterns of tension and release,
experienced simultaneously through auditory and visual senses, creates redun-
dancies, as the information is duplicated. Redundancies lead to faster and more
effective communication of content.

However, while observers’ perceptions of the dance performance may be influ-
enced in a similar fashion by the combined audio and visual information available
to them, individuals bring to the task of observing a dance performance their own
mix of experiences in the world. These individual experiences shape the way that
they perceive and respond to music and dance, even down to the basic level of
brain activations. For example, when classical dance experts watch a classical
dance performance, their brains show a similar pattern of activation. That is, their
brains respond as if they were producing the movements themselves. The same
situation exists for a musician watching someone play his or her instrument, such
as a pianist watching the piano being played. The hypothesized human mirror
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neuron system is proposed to account for this similar pattern of firing for actions
that are produced and perceived or observed. Mirror neurons were first discovered
in research with monkeys (macques), where the same neurons fired when mon-
keys observed or performed a grasping movement.

Some researchers propose that the mirror neuron system helps us to understand
the actions of others and to share emotional, or affective, experiences. The capac-
ity to understand the thoughts, intentions, and emotions of others as we observe
their actions and interactions is referred to as theory of mind. In lay terms, this is
the capacity to “put yourself in another’s shoes” and understand their thoughts and
feelings. These cognitive and emotional (affective) elements as well as prosocial
behaviors are cornerstones of empathy. The idea that we have capacity to share
thoughts and feelings with others, which might be facilitated by a human mirror
neuron system, is potentially highly important to understanding how and why we
engage in sociocultural practices such as music and dance.

EXPERTISE IN MUSIC AND DANCE

To produce an artistic performance at a professional level takes year of training
and experience. To achieve an expert level in a particular domain, such as music
or dance, takes approximately ten thousand hours, or ten years, of deliberate prac-
tice. This practice changes the structure and function of the brain. For example,
the size of areas of the brain involved in the specialist task increase, and the speed
of processing task-relevant information is enhanced. Training also develops sche-
mata, or mental representations for sound and body movements and positions in
long-term memory. These shape our expectations for, and recognition of, music
and dance material.

To dance or produce music performance also involves an array of senses and
processes: auditory, visual, touch, kinesthetic, proprioceptive (related to knowing
where the body is in space), vestibular (to help with balance and spatial orienta-
tion), motor (movement), and affective. The dancer or musician must use the sen-
sory information arising from the body and its interactions with the environment
in conjunction with knowledge in long-term memory for postures, movements,
and sound to refine and enact motor plans in a continual loop of perception and
action. The consequence of this intense training is that we see differences between
experts and novices in how they produce, perceive, and respond to the type of
artistic performance in which they are trained.

Music and dance, as artistic performance, show how thinking can be embodied
in sound and action. The artistic performance demonstrates the operations of a
highly attuned perceptual system to attend and respond to sensory information as
well as specialist forms of knowledge in long-term memory. Knowing how to do
something, such as dance, play an instrument, or ride a bike, is referred to as pro-
cedural knowledge. Knowing about something, such as what an arabesque means
in the dance world, reflects declarative knowledge. Deliberate practice develops
domain-specific long-term memory, such as how to play an instrument or what
arabesque means and how to execute an arabesque dance movement.
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When music is combined with dance in an artistic performance, the musical
information can assist dancers in recalling movements from memory and main-
taining the timing of their performance. Music can also be important for recalling
dance sequences, and not just because it provides a referent framework for timing;
it can also provide emotional information to help cue recall. Musical structure can
assist in memory recall, as it exists as a hierarchy of elements that are chunked
together. For example, musical notes are chunked into phrases (musical sentences),
which are then chunked together to form sections of the piece. A chunk of musical
material can cue dancers to recall a chunk of movement material.

Music is not just highly structured; sections of music often repeat. Repeated
musical and dance material are likely to have a stronger presence in memory sim-
ply because of the repeated exposure. That is, when we frequently experience
information, and information in association, such as music with dance, it becomes
embedded in long-term memory. Composers and choreographers capitalize on
these fundamental ways that we process and recall information for artistic and
communicative purposes.

HOW DO WE SYNCHRONIZE DANCE
MOVEMENTS TO MUSIC?

The capacity to detect rhythmic signals in external stimuli, such as the beat in
music, and synchronize rhythmic behaviors with that signal facilitates complex
human behaviors such as music and dance. We refer to this capacity to synchro-
nize behaviors with the rhythmic signals detected in the environment as entrain-
ment. Entrainment involves a range of sensory and motor systems to perceive
rhythmic signals and produce synchronized rhythmic behavior. Synchrony is
maintained by monitoring the sensory information available in an ongoing man-
ner and adjusting behavior as necessary. An example of entrainment of movement
to the rhythmic signals provided by music might be how workers, during the
period of slavery in the United States, or prisoners would sing to coordinate rhyth-
mic movements when working in the fields or on chain gangs. Aside from the
rhythmic movement of the body to the beat of music that we can observe with our
eyes, the electrical activity of brain also entrains to the rhythmic signals, or regu-
lar periodicities, of the music, such as the beat. Entrainment is not simply a physi-
cal process; it also has social and emotional aspects.

Social entrainment is apparent when a person coordinates his or her move-
ments in space and time with the rhythmic signals coming from another. A parent
and infant entraining to each other’s musical and movement signals can facilitate
bonding. Or the physical and gestural mirroring of another’s movement in inter-
personal spoken communication or dance can facilitate a sense of mutual under-
standing, and shared meaning and emotion. This is often referred to as empathy.
The implications of entrainment, which we see exemplified in music and dance, is
that it is believed to be a key element of social coordination, cooperation, and
bonding. This capacity for entrainment may well underpin our success as a social
species by enabling us to coordinate large groups of people around a common
goal, sharing intentions and emotions, and create change in the environment.
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HEALTH AND WELL-BEING BENEFITS OF
MUSIC AND DANCE

In healthy individuals, music and dance provide opportunities for maintaining
physical, cognitive, and socio-emotional health and well-being. For example, tak-
ing part in dancing with others to music can be seen as a type of physical exercise.
Learning new dance steps presents some cognitive challenges and capitalizes on
the potential for neuroplasticity, which refers to the brain’s ability to change in
response to new experiences. Dancing provides the opportunity to develop social
connections and a social identity, which is an affiliation and sense of belonging to
a social group. Dancing with music also enhances emotional experiences and pro-
vides an outlet for self-expression.

Music and dance together can be used therapeutically with those facing psycho-
logical and neurological disorders and trauma. For example, dance movement
therapy is a professional practice that uses movement and dance for the purposes
of improving an individual’s functioning in different areas of life. For example, it
can assist an individual with physical movement, such as balance and coordina-
tion; processing of emotional or traumatic experiences; developing social connec-
tions; cultural understanding; and improvement of cognitive (thinking) processes.

Music and dance may also be used in the treatment of neurological disorders,
such as Parkinson’s disease. Parkinson’s disease is a progressive neurological
degenerative movement disorder characterized by loss of movement control and
diminished quality of life. Therapeutic interventions for Parkinson’s patients that
include music and partnered dance are proving effective and complementary to
traditional physical therapies. Tango is one form of partnered dance used in such
interventions. The basic movement is the long, slow step (forward and backward),
upon which is built sequences of increasingly challenging steps and turns. Music
and partnered dance appear to improve the control of certain types of movement
and are enjoyable and motivating. Ongoing research is examining how the avail-
able cues, whether they are auditory from the music (such as rhythmic cues),
visual, kinesthetic, or coming from the dance partner, might bypass the diseased
neural area (the basal ganglia) and improve movement control.

CONCLUSION

Music and dance are fundamental human practices, and they offer benefits to
spectators and participants practicing these art forms, whether they do so for plea-
sure, work, cultural or community reasons, or therapeutic purposes. For observ-
ers, they offer opportunities to experience aesthetic beauty, a range of emotions,
and perhaps some cognitive challenges that are shared with others in a social con-
text. Those engaged in practicing music or dance may experience health benefits
from physical exercise in a social context while also developing perceptual and
motor skills. Music and dance, for varied purposes, are a part of everyday life
across cultures, although they may be enacted in different ways. Underpinning the
variety of cultural practices we see is the idea that music and dance are important
facets of the human experience for our optimal functioning as a social species.
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52. Why Do People Exercise to Music?

Thomas Hans Fritz

It is at mile seventeen that she puts in the earphones while running. She has been
training hard for this marathon and has managed to work herself into a good posi-
tion in the field, but the contest is tough and is taking a toll on her body. Synchro-
nizing her steps to the beat of the pumping music always helps her to overcome
the perception of exhaustion, which is crucial in the final third of the race. What
she does not take into account is that the use of music during the race is illegal. So,
when she crosses the finish line in first place, with her arms raised in triumph,
celebrating her astounding performance, she is unaware that she is facing dis-
qualification, and the organizers will justify their decision with photographs of
her with earphones plugged in during the race.

Why is this happening to her? What could be wrong with listening to music
while running a professional race? It is obvious that when people are listening to
music, they may not be able to hear instructions from the announcers, which is
relevant in athletic contests in which athletes must know when they are being
addressed. But is listening to music a form of cheating, like doping?

Research into the effects of music during sports suggests it may indeed provide
an advantage to athletes. Over the past twenty years, a wealth of evidence from
sports science has revealed astounding effects of music on sports performance. It
seems that music and sports go together naturally, and the majority of athletes
who engage in sports exercise benefit from the use of music. How can this be so?
Psychologists and physiologists have uncovered several mechanisms underlying
the nature of this benefit.

SUBJECTIVE REASONS WHY PEOPLE EXERCISE TO MUSIC

People use music during sports differently depending on what they are trying
to achieve. If they are an athlete trying to reduce their anxiety before a profes-
sional sports game, they might listen to calming music. If they want to motivate
themselves, they might listen to upbeat music. At the gym, at least two groups can
be differentiated: those who use music as a distraction (similar to watching TV
while exercising) and those who use music to improve their workout success.
When people are asked about their motivation for listening to music, they will
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typically give one of the following reasons: (a) music helps pass the time; (b) music
is a source of energy; (c) music distracts people from the intense effort involved in
a workout; (d) people like to synchronize their movements in time with music; (e)
music makes exercise an aesthetically pleasing activity; or (f) using headphones
helps people disengage from their surroundings and other people. These informal
explanations explain why people listen to music while they exercise, but research-
ers are more interested in objective ways of measuring the benefits of music dur-
ing exercise.

PSYCHOLOGICAL EFFECTS OF MUSIC DURING EXERCISE

One of the psychological benefits of music during exercise is that it reduces
sensations of fatigue. Music listening seems to lower the perceived effort of exer-
cise. According to one explanation, music listening leads to a “narrowing of the
performer’s attention,” thereby diverting attention away from sensations of fatigue
during exercise. This theory is based on the idea that only so much information
can be processed in any single moment, so focusing on music means there is less
attention available to focus on the effort of exercise. If people have a limited atten-
tional capacity, it is advantageous to allocate some of their attention to music so
that less attention is available to think about the effort of the exercise.

Interestingly, however, this benefit seems to work best for low-intensity exer-
cise. For high-intensity exercise, music is not very good at decreasing the per-
ceived effort. One reason is that with low-intensity exercise, people can more
easily synchronize their movements to the beat of the music. That is, people ben-
efit the most from music when they can align body movements to the rhythmical
elements of music, and this is not very easy for high-intensity exercise.

Listening to music during physical exercise can also increase stamina and
endurance, especially when participants listen to music that they find highly moti-
vating and enjoyable. If people like the music they are listening to, they may con-
tinue the activity for a longer period of time.

Listening to music during or before a sports performance can also improve
mood, and positive mood is known to benefit sports performance. In one study,
100 percent of weightlifters claimed that they use music to improve their mood,
and 89.2 percent of them felt that the quality of their training improved with music.
The benefit of music-induced positive mood on exercise occurs regardless of the
perceived effort of the exercise and may be especially powerful for increasing
exercise adherence, such as exercising regularly.

Aside from its effects on mood, music can also influence energy levels, also
called arousal. The effect of music on arousal is so strong that many sport psy-
chologists recommend music as a stimulant or a sedative. It can be used prior to
a physical activity to prepare for a performance by increasing excitement (getting
psyched-up) or for decreasing stress (calming down). It can also be used during
physical activity so that the athlete’s arousal level matches the type of sports
activity. Music affects arousal because of acoustical properties such as loudness
and tempo (louder and faster music tends to lead to greater arousal). Arousal can
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also be affected by extramusical associations, whereby certain types of music
can promote thoughts that inspire physical activity or promote relaxation.

PHYSIOLOGICAL EFFECTS OF MUSIC DURING EXERCISE

Listening to music also has a number of physiological consequences, and some
of these changes are beneficial for physical exercise. For example, it has been
shown that listening to music can lead to greater muscle relaxation during perfor-
mance, so the target muscle is activated more effectively. This effect can lead to
improved motor performance and increased aerobic endurance. Music listening
can also lead to changes in physiological measures, such as blood lactate, heart
rate, and respiration rate. All these physiological changes influence our ability to
exercise.

WHAT TYPE OF MUSIC IS OPTIMAL TO ACCOMPANY
EXERCISE?

The types of music that people choose to listen to during physical exercise is
often quite different from the music that they like to listen to at home. In general,
people who are exercising choose music that is far more arousing, with a tempo
between 125 and 140 BPM (beats per minute). Such fast-paced music is similar to
dance music that you hear in a club and mirrors the heightened cardiovascular
activity required in exercise, such as increased heart rate and breathing rate. Indeed,
people in nightclubs often engage in intense physical activity in the form of dance.

HOW IS MUSIC SELECTED IN EXERCISE PLAYLISTS FOR
GROUP EXERCISE CLASSES?

When exercise is choreographed for group classes, music playlists must be
carefully selected so that participants can synchronize their movements to the
music. Furthermore, class instructors find it helpful that the musical style reflects
the musical tastes of the participants. In an ideal world, participants would be able
to select their own preferred music during a class. Selecting their own music has
the additional benefit that people enjoy it more and feel a greater sense of control,
but individual music selection is not possible in group classes where everyone
must listen to the same pieces of music to coordinate their movements.

JYMMIN: MAXIMIZING THE EFFECTS OF MUSIC ON
SPORTS WITH INNOVATIVE TECHNOLOGY

Research conducted by the author of this chapter and colleagues in Leipzig,
Germany, suggests that the intense effects of music on sports might relate to how
we control our muscles. There are three types of systems that control move-
ments: (1) deliberate movements, for example, when we pick up a glass of water
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and then put it back down; (2) automatic movements of muscles that occur with-
out our conscious control, for example, reflexes and the movement of muscles in
your intestines; and (3) emotional movements over which we only sometimes
have control. For example, speaking emotionally comes naturally if we are in an
emotional situation, but most people need acting training to speak emotionally in
an artificial or theatrical situation. Without such training, people are surprisingly
poor at accessing this type of emotional motor control. The movements needed
to express emotionality, for example, in one’s voice or body language, are con-
trolled by a neuronal system called emotional motor control. Most people can
only access this type of motor control in an authentic emotional situation, but
finding ways to access this type of motor control may hold the key to athletic
performance.

In recent years, a new music-sports technology has emerged that allows people
to generate their own music expressly during high-arousal physical workouts.
This is an important development because the act of generating music may stimu-
late emotional motor control, which in turn may assist with athletic performance.
The exercise system is called Jymmin, and involves using different types of move-
ment to trigger changes in accompanying music. The system is a bit like singing
while you work and changing the type of singing depending on the nature of the
work. For example, making faster movements during exercise may increase the
intensity of the accompanying music, and it may also affect the instruments that
you hear. The result is a system in which the person’s own movements determine
the music, and that gives the person a strong sense of control that seems to help
people exercise.

Should we be surprised? Not really. There are many examples of work songs
throughout history, whereby music is used to increase endurance. In fact, most
agrarian societies have work songs to accompany herding or harvesting. “Yankee
Doodle” is thought to have originated as a harvest song. Jymmin was developed in
recognition of the power of work songs, and it aims to rediscover the forgotten
benefits of music for endurance. The exercise system can be performed individu-
ally or in groups such that each exercise movement or machine can be “played”
just like a musical instrument (which might be the baseline and the electronic
beats in a techno song or the string section in an orchestra). Moreover, several
exercise movements or machines can be combined so that a more elaborate song
with various instruments can be played by several people. The result can be a
euphoric experience that is highly beneficial for endurance, and it may be a pow-
erful tool for sports training.

Our research suggests that the benefits of passive music listening for endurance
are strongest when participants imagine that they are creating the music them-
selves and are in control of the music. This sensation is referred to as a self-efficacy
experience, and it can be induced by coordinating the timing of one’s movements
with the beat of the music. Furthermore, Jymmin has been shown to result in ben-
eficial cognitive effects, such as increased capacities for creative thinking and
attention, which have been argued to be beneficial for sports performance.

Combining music with exercise can sometimes lead to altered states, such as
euphoria or even trancelike states. Trance states are an ultimate distraction from
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the exhaustion of exercising, for they are characterized by a loss of a sense of self
and have been argued to allow access to specific experiences that are not accessi-
ble outside of the trance state. It is now possible to systematically test such psy-
chological effects of music in a laboratory setting by combining music making
with an exercise sport workout.

Although it is tempting to suggest that the benefits of music on perceived
exhaustion or exertion can be boiled down to distraction, there are problems with
this simple explanation. For one thing, when people use Jymmin to exercise with
music, they coordinate their movements to the music, and so they concentrate on
their own body movements to control the music when combining coordination
and strength training. One would in this scenario therefore rather speak of guided
attention than distraction. That people feel less exhausted when they control music
in this way would furthermore imply that something else besides distraction from
physiological monitoring is going on. Exercise movements that seem to control
music are less exhausting than exercise movements done for their own sake, pos-
sibly because people are engaging a different system for movement: the emotional
motor system.

Using Jymmin also seems to release endorphins more efficiently than sports
activities that do not involve music (e.g., running a marathon). Within only ten
minutes, an increase in mood is observed in comparison to a conventional machine
exercise workout, an effect often labeled a runner’s high. This “high” was reported
to last between ninety minutes and two and half hours, suggesting that it indeed
was caused hormonally. Furthermore muscles during the Jymmin workout were
observed to physiologically become more effective. Specifically, antagonist mus-
cles were more relaxed during the workout, and so less oxygen was required to
perform at the same level.

Not surprisingly, participants experienced a greater sense of internal locus of
control and self-efficacy during Jymmin than during passive music listening, and
this perception extended to their self-efficacy perception generally, that is, in their
lives.

CONCLUSION

A variety of psychological and physiological effects of music on physical exer-
cise have been reported, most notably a decrease in perceived effort, greater mus-
cle relaxation, increased mood, and changes in arousal (energetic or relaxed). One
of the most important concepts related to these effects is the idea of self-efficacy,
or feeling in control. Feelings of self-efficacy seem to increase when music is per-
formed actively as an integrated part of exercise. It is often said that the optimal
workout movement should be executed with maximal control and deliberation to
ensure the very best execution of movement. Although there is truth in this idea, it
is necessary to reconsider exercise movements in light of modern concepts about
motor control and to consider the importance of self-efficacy and emotionally
motivated actions, which during physical exercise probably occur most naturally
when exercise is accompanied by music.
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53. Defining Music, Health, and Well-Being

Teresa Grimm and Gunter Kreutz

Most people listen to music, and some people play a musical instrument such as
piano or guitar. However, when it comes to the many ways that music can be used
to promote health and well-being, we should think of music as an umbrella term
that embraces a wide range of activities. These activities include, but are not
restricted to, listening to music, singing, dancing, playing an instrument, learning
about music, and practicing on musical instruments. All of these activities can be
carried out individually or with other people. Additionally, creating music by
improvising, songwriting, composing music, and even designing and manufactur-
ing new musical instruments are musical activities. Finally, in our digital online
age, in which music is one of the most important contents on the internet, people
often create individualized music playlists and share their favorite music with other
people. New software and hardware tools allow individuals with little or no specific
musical training to find and select preferred pieces for listening and even to com-
pose new music or perform music online. All these forms of musical behavior can
help people to express their feelings, thoughts, and emotions in meaningful ways.

Both receptive (listening) and productive (performing) musical activities can
promote health and well-being. However, not all uses of music are healthy. Playing
music at very high loudness levels for leisure purposes or exposing individuals to
music that they do not like can be a nuisance and even physically harmful some
cases. In rare cases, some uses of music have been described as a form of torture.
In 1993, in Waco, Texas, investigators from the FBI blasted extremely loud and
distorted music every night toward members of the Branch Davidian religion in
the hope that they would leave the compound without the need to use other means
of force.

WHY DOES MUSIC ENHANCE WELL-BEING?

Most people listen to music because they enjoy it, but we also initiate musical
activities for pragmatic purposes that are linked to (primarily) positive emotions,
well-being, and quality of life. For this reason, the psychological (or behavioral),
physiological, and social consequences of music are of enormous interest to public
health. Why should music have such powerful effects on us?

First, human musicality is deeply ingrained in our lives. There are both genetic
and environmental influences on our responses to music that affect our musical
development even before birth. The development of human musicality continues
to evolve in different stages across the life span. Therefore, music can be a resource
for health and well-being at any point in life regardless of our circumstances or
health. People can develop expertise in music even if they have reduced hearing
capacities, for example, or other disabilities that are acquired as a fetus, in early
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Photo 53.1 Alberta Hunter Music Can Be a Resource for Health and Well-Being at
Any Point in Life. (Photofest)

infancy, or later in life. When people play music together, feelings of happiness
and well-being can be contagious, as exemplified in photo 53.1.

Second, we are all born into rich musical cultures that are characterized by a
range of music genres. Different musical cultures have their own song repertoires
that most or all members of that culture are exposed to during their development,
and this exposure is part of their musical enculturation. For example, virtually
everyone in Western industrialized societies has been exposed to the song “Happy
Birthday,” and most people have been exposed to music by popular bands such as
the Beatles and Coldplay. However, people from other cultures might not have
been exposed to this music. Thus, people from different cultures are familiar with
different kinds of music, and this familiarity helps to shape their musical prefer-
ences. Such differences must be taken into account when using music interven-
tions to improve well-being and health.

CAN MUSIC HAVE NEGATIVE EFFECTS ON US?

Although music usually contributes to health and well-being, it can sometimes
have negative health implications. As an obvious example, prolonged exposure to
very high sound pressure levels from sound sources, including music, can cause
hearing problems such as tinnitus or hearing loss. Interestingly, playing music pro-
fessionally can also have negative consequences. Performing music on a regular
basis can be physically demanding, and it has also been associated with systemic
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health problems, including long-term psychosomatic and musculoskeletal disor-
ders. The extent and complexity of health issues in professional musicianship has
given rise to a specific medical field called musicians medicine, which underscores
the view that playing music can have specific health implications not unlike play-
ing sports.

Becoming a popular musician, such as a rap or heavy metal musician, also car-
ries health risks related to the lifestyles that many such musicians lead. Popular
musicians have a much higher risk than the general population in the United States
of dying from an accident, suicide, or murder. Consequently, prevention and reha-
bilitation programs have been developed to counteract health risks and provide sup-
port for musicians who dedicate their lives and careers as highly trained artists.

SALUTOGENIC AND PATHOGENIC APPROACHES

The World Health Organization (WHO) defines health as “a state of complete
physical, mental and social well-being and not merely the absence of disease or
infirmity.” In other words, being healthy is not just the absence of disease but is
partly subjective. A healthy person is not only free of disease but also experiences
well-being.

What factors influence such feelings of well-being? Aaron Antonovsky was a
physician who tried to find the answer to this question by conducting extensive
interviews with survivors of the Holocaust after World War I1. Partly from these
interviews, he developed a theory about how specific personal dispositions can
make some individuals more resilient to the stresses of daily life. An important
concept in his theory was salutogenesis. Salutogenesis is a medical strategy that
tries to identify all the factors that support health and well-being rather than focus-
ing on factors that cause disease. In other words, salutogenesis was proposed as an
alternative to the more common pathogenic approach of focusing on illness,
injury, and disease. Today, illness and health are considered to be endpoints of a
continuum, and the resources that help us to maintain well-being are just as impor-
tant as the treatment and rehabilitation that are needed to overcome illness. Music
is one of many factors that can significantly promote health and well-being.

The strengths of the salutogenic approach are primarily seen in prevention and
rehabilitation. This means that salutogenic strategies can work alongside school
medical treatment strategies as adjunct therapies. When it comes to music for
health and well-being, musical activities in everyday life offer salutogenic poten-
tial, especially if they contribute to what Antonovsky has called a sense of coher-
ence (SOC), meaning that musical activities are most beneficial when they are
experienced as meaningful, manageable, and comprehensive.

THE PROFESSION OF MUSIC THERAPY

Music therapy is a clinical strategy in the treatment of a wide range of patient
groups, and it is normally practiced by registered music therapists who have
been trained at an accredited program of study. Professional music therapy is
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predominantly defined as a form of psychotherapy. Perhaps the most important
defining criterion is the relationship between a client, usually a patient, and a
registered music therapist. It is assumed that the effects of music therapy are
dependent on both the musical activities and the social interactions within the
client-therapist relationship. The format of music therapy may be extended to
groups of patients through singing, drumming, and music and movement or
dance as strategies.

MUSIC FOR HEALTH AND WELL-BEING

Music for health and well-being, by contrast, is a more general strategy of using
music in everyday life and educational settings. Music-induced health benefits
occur in a range of contexts beyond the client-therapist relationship. They are not
restricted to particular forms of musical interactions or experiences, and it is also
not always easy to pinpoint the specific musical components that lead to health
benefits. One complication is that musical activities often occur in a social context
and in presence of a wide range of environmental influences. These social and
environmental factors can have health benefits on their own, so it may be difficult
to separate the benefits of music from the benefits that arise from the many non-
musical factors and environmental conditions that accompany the musical activ-
ity. Nonetheless, these musical activities can have significant health benefits
without introducing risks or negative side effects. Whether music therapy is being
practiced by a registered therapist or by other professionals, music is a highly
effective tool for promoting well-being and for the prevention, intervention, and
rehabilitation of mental and physical disease.

HOW ARE THE HEALTH BENEFITS OF MUSIC MEASURED?

It can be difficult to measure the positive or negative health and well-being
consequences of music. Musical activities are complex, and there is no easy way
to measure the relative importance of all the various features of a musical activ-
ity. If a musical intervention leads to health benefits, we do not know whether
those benefits were caused by the social nature of the activity, the personal aspect
of the music, the emotional qualities of the music, or the physical effects of mov-
ing to music. One way to ascertain the importance of these various aspects of
music is to observe changes over time in comparison to other nonmusical activi-
ties, which may have similar features except for one or more of the components
of the musical activity. For example, playing bingo has a social element, but it
lacks other features of musical activities. Although comparing the benefits of
musical and nonmusical activities (such as bingo) is a valuable scientific strategy,
it cannot tell researchers everything they need to know. All human activities are
highly complex and multifaceted, so any two such activities will differ in many
ways.

The benefits that arise from musical activities reflect the fact that myriad vari-
ables can influence our health and well-being. Research designs can only consider
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a limited number of variables at any one time. Therefore, studying the benefits of
musical activities is just as hard as, for example, trying to understand the benefits
of yoga, meditation, or massage. Nonetheless, all of these experiences and activi-
ties can be studied at subjective levels to evaluate how they make people feel and
at biological levels to address some of the physiological consequences of these
activities. In recent years, there is a new trend to study endocrine responses by
measuring the concentrations of specific molecules, including proteins and hor-
mones, via salivary or blood samples. These substances can indicate activity in
four bodily systems: (1) reward, motivation, and pleasure; (2) stress and arousal;
(3) immunity; and (4) social affiliation.

WHAT DOES SCIENCE SAY?

A number of systematic reviews of research have confirmed that there are many
benefits of musical activities for health and well-being. One review conducted in
2015 considered seventy-three randomized controlled trials (RCTs) on the effects
of music listening on anxiety and pain in adult patients undergoing surgical proce-
dures. A meta-analysis of these studies showed that music reduced postoperative
pain, anxiety, and the use of analgesia. In addition, music patients were also more
satisfied and made fewer complaints than controls. Another review was conducted
in the same year on studies of children undergoing surgery. In comparison to stan-
dard care, children receiving music suffered significantly less pain, anxiety, and
distress after surgery.

These two examples illustrate that scientific research on the health benefits of
music are not merely anecdotal but meet the highest methodological standards of
medical research. Despite this promising progress, however, more research is
needed to achieve a complete understanding of the health benefits of music.

CONCLUSION

The study of music for health and well-being has emerged as a new interdisci-
plinary domain of empirical research in music psychology. Over the last decade,
traditional music therapeutic approaches have been increasingly informed by sci-
entific evidence. This evidence confirms that music is a powerful resource for
enhancing health and well-being and that music-based interventions are effective
in a wide range of clinical and nonclinical settings for prevention, intervention,
and rehabilitation across the life span.
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54. Five Healthy Ingredients of Music
William Forde Thompson

Music can powerfully affect our moods and energy levels and can be used as a
therapeutic tool for conditions such as anxiety, depression, posttraumatic stress
disorder (PTSD), and social phobia. It can also be used to treat or alleviate symp-
toms of neurological disorders, such as memory loss from dementia, mobility
problems from Parkinson’s disease, and the inability to speak following a stroke
(nonfluent aphasia). How is this possible? What are the ingredients of music that
give it the capacity to affect people from all around the world and all walks of life
and that make music a valuable tool for treating neurological disorders? Under-
standing these ingredients has been a long-standing ambition for scientists and
music therapists who want to know why music engages us so powerfully and how
it can trigger processes of recovery from brain injury and neurological disease.

MUSIC IS PHYSICAL

The first beneficial ingredient of music is that it is physical. Playing and dancing
to music are by definition physical activities, but even passively listening to music
has physiological consequences that affect heart rate, blood pressure, and respira-
tion. It is well known that physical exercise can benefit a wide range of conditions
by improving mood, promoting better sleep, increasing flexibility of movement,
and boosting oxygenation throughout the body, including the brain. Physical exer-
cise is good for one’s immediate health, and it can also reduce the likelihood of
developing neurological conditions later in life, such as dementia and stroke.

Music and movement are intimately connected. Music often encourages people
to move in time with the music, whether tapping one’s foot, clapping, or even
dancing. In many places around the world, music is always accompanied by some
form of dance, and musical rhythm can trigger activity in the motor areas of the
brain, even when we are not actually moving. Many researchers believe that mov-
ing to music is more beneficial than physical exercise alone, both for cognitive
(thinking) and physical health. In one study, 469 participants over the age of
seventy-five were tracked for many years, and it was found that the risk of devel-
oping dementia was lower in those individuals who regularly engaged in dance
than those who rarely or never danced.

Dancing to music can also be used therapeutically to improve the symptoms of
Parkinson’s disease. This disease typically leads to severe problems of movement
(walking) and balance. When people with Parkinson’s disease listen to music,
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their movements become easier and more fluid. At advanced stages of the disease,
people may have considerable difficulty simply walking across a room, but in the
presence of music, they can not only walk more easily but can often dance to the
music. Such dramatic improvements in symptoms occur because music provides
an external stimulus for timing their movements, replacing the internal timing
mechanisms that are damaged by the disease.

By stimulating physical movement, music can reduce the risk of developing
neurological disorders, alleviate symptoms of existing neurological disorders, and
provide direct health benefits through increased oxygenation to the body and
brain. Older adults may not always enjoy exercising for its own sake, but combin-
ing exercise with music can be a highly enjoyable activity that invites high partici-
pation levels.

MUSIC IS EMOTIONAL

One of the hallmark features of music is that it can trigger powerful emotional
states, and these states act as a catalyst for a flood of associations and memories.
These effects on emotion and memory are especially important for people with
dementia, who can often recapture lost memories while listening to music and
become emotionally energized and more “present.” It may also be important for
children with autism spectrum disorder, who may find music to be a valuable and
accessible outlet for emotional communication.

For all people, emotional experiences to music are associated with the release
of neurochemicals in the brain, including dopamine and noradrenaline. Some of
these neurochemical changes may be important for brain plasticity, that is, the
capacity of the brain to adapt to new circumstances. Music-evoked emotions are
also linked to reward systems in the brain, so they tend to be pleasant experiences,
even, paradoxically, if the music sounds sad. Because music is rewarding, people
are usually happy to participate in music-based treatments.

One of the ways that music can induce emotional states is by reminding us of
significant times in our lives. Music has the capacity to trigger autobiographical
memories, even for people with dementia (such as Alzheimer’s disease) who have
impaired memory function. Such memories tend to induce positive emotions and
are valuable in reminding people of their most personal memories. In the absence
of music, people with dementia can be emotionally flat, and their difficulty with
memory means they have only a faint sense of their personal identity. If you have
forgotten who your spouse is, your children, where you lived, and other details of
your personal life, it is hard to feel a strong sense of personal identity. Music, by
stimulating autobiographical memories and generating positive emotional feel-
ings, can help remind people with dementia of their personal identity and induce a
positive emotional state.

MUSIC IS ENGAGING

A third feature of music is that it is highly engaging. Music captures our atten-
tion, both because it is interesting and because it triggers activation across many
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regions of the entire brain. Our tendency to pay close attention to music means
that music experiences are richer and more engrossing than other daily activities,
such as doing a crossword puzzle, washing the dishes, or talking on the telephone.
This depth of experience is important because it can distract people from discom-
forts such as pain or anxiety.

In the field of neurorehabilitation, introducing highly engaging stimulation to
patients is a treatment strategy called environmental enrichment therapy, and
the benefits of this enrichment are well established. For example, people who
have suffered a brain injury following an accident or a stroke can recover more
quickly if they have a lot of environmental stimulation, including music. In one
study, groups of patients who had suffered a stroke were given one of three types
of therapeutic intervention: daily music listening, daily audiobooks, and stan-
dard care. People who engaged in daily music listening had better memory and
attention than people who listened to audiobooks or received standard care.

Why should music have benefits for attention and memory? Attention may
improve because music is a highly engaging source of environmental stimulation,
so people willingly allocate their full attention to music. Focusing one’s attention
on music exercises our attentional capacities. It gradually improves our ability to
attend to other aspects of our environment, leading to a general benefit to atten-
tion. Memory may improve because music is a powerful trigger of autobiographi-
cal memories. Many of our favorite songs bring to mind a particular time of our
lives, for example, a time of life when we heard the song for the first time. By
repeatedly triggering memories of special times, music may gradually refine the
ability of people to retrieve memories, leading to a general improvement in mem-
ory function. The importance of engagement is underscored by the saying “use it
or lose it.” Because music is so engaging, it encourages us to use our mental
capacities.

MUSIC IS SOCIAL

Most often, we engage in musical activities together with other people, and
there is evidence that we feel strong connections with people who share in our
music experiences, even if we do not know them. There is no better way to get a
party going than putting on some good music, and music is used to support some
of the most significant life events, such as graduations, marriages, birthdays, and
anniversaries. Researchers have discovered that when people move together in a
musical context, the neurohormone oxytocin is released into the body. Oxytocin
functions, in part, to enhance feelings of social connection and empathy for oth-
ers. Social connections are surprisingly important for neurological conditions,
which can often lead to social isolation. Neurological impairment may physically
reduce a person’s ability to participate in social activities, and many patients avoid
social situations simply because they are not feeling well. But social isolation can
be dangerous. It not only slows recovery but can also lead to additional impair-
ment to cognitive function, a kind of snowball effect.

One reason social support is important is that many cognitive functions—such
as language fluency, memory, attention, and motor function—are subtly supported
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by our social environment. Have you ever reminded a friend of something that she
or he had forgotten? Have you pointed out something interesting to a friend during
a walk in the park? Have you ever said “watch your step” to help someone avoid
tripping? In the absence of any social support, we are on our own in the world. We
may not realize it, but social connections provide us with a continuous source of
support and can be likened to a personal scaffold of psychological and physical
support. Without our social scaffold, cognitive functions are likely to decline.

Another reason that social engagement is important is because when we are
involved in social situations, we need to draw upon a large number of cognitive
processes, such as attention, working memory, verbal memory, and imaginative
processes, such as the ability anticipate what is going to happen next, either imme-
diately or in the distant future. For most of us, these capacities come naturally, and
we are not aware of them. But for people who have a neurological problem such as
dementia, traumatic brain injury, or stroke, these capacities need to be exercised
and rehabilitated.

That is where music comes in. Music therapists frequently use music to nurture
feelings of social support and connection. For infants, music is one of the earliest
forms of social communication. From adolescence to older age, familiar music nur-
tures social bonds with friends and family. Listening to unfamiliar music can even
help us to understand and empathize with people from other cultures, thereby
reducing prejudice. For people with neurological disorders, musical activities such
as group singing are known to reduce agitation and isolation, increase positive
mood, and improve communication. For children with autism spectrum disorder,
music is often used to encourage greater social participation and engagement. These
social benefits demonstrate that music is a powerful glue that holds friends and
communities together, and it has the potential to create greater unity in the world.

MUSIC IS PERSONAL

The music from our past is deeply connected to our sense of identity. This is
especially true when we are first finding ourselves as adolescents, but the connec-
tion between music and identity continues throughout our lives. When people suf-
fer a neurological disorder, it often disrupts their sense of self. Imagine an
individual with dementia who starts to lose her memory of family members as well
as her own past history. As her memory fades, so too does her sense of identity.

The loss of core physical functions can also disrupt our sense of self. Imagine
an individual who has suffered a stroke that results in impaired motor functioning
and the loss of speech. Whether he was formerly an athlete, or regularly enjoyed
hiking and rock climbing, or is accustomed to having long conversations with
family members, his physical and social identity will be severely disrupted.

But research has shown that both passive (listening) and active (performing)
forms of music engagement are extremely powerful sources of personal identity.
Music can remind us of our essential personality, and it can transport us back in
time to significant moments in our lives. Reconnecting to our past experiences
and identity through music has significant benefits, assisting in memory function
and well-being.
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When music is used as therapy, it is most effective in the form of a personalized
playlist. Music that is personally meaningful is almost always more beneficial than
music that is chosen by a care professional. As an example, some couples have a
special song that is uniquely associated with their identity as a couple. These shared
songs can remind a couple of a significant event or time in their relationship, such
as when they first met, their wedding, or a time when they were separated and
missed each other. As the saying goes, “Darling, they’re playing our song.”

A case that illustrates the power of “our song” was brought to the attention of
myself and Amee Baird. At the time, Barbara had been diagnosed with Alzheim-
er’s dementia five years ago, and she often became confused and agitated. Increas-
ingly, she stopped recognizing her husband, David, even though they had been
together for almost sixty years. When she accused him of being an intruder and
chased him out of their family home, David had no idea how he could make her
understand that he was her partner of six decades. Barbara’s dementia had ren-
dered her with a form of Capgras delusion—the false belief that your spouse is an
intruder.

But it was the power of song that brought Barbara back to David. On the night
they first met, sixty years ago, they had danced to the last song of the evening,
“Unchained Melody,” by the Righteous Brothers. Now, on the advice of his
insightful family doctor, David began singing their special song to Barbara every
day. Eventually, in David’s words, “She came back,” and the episodes of her fail-
ing to recognize him stopped—almost as though Barbara was heeding the lyrics
of the song itself, “I’ll be coming home, wait for me.”

CONCLUSION

Just like pharmaceutical treatments, music treatments work because they con-
tain a number of “active ingredients.” Music is a powerful treatment for a range of
psychological and neurological conditions because it combines several powerful
ingredients into a single package that is highly enjoyable and universally accessi-
ble to all. Music is at once physical, emotional, engaging, social, and personal, and
combining these five ingredients means that it is among the most effective and
readily available nonpharmaceutical interventions available. Although music that
is played too loudly may damage our ears, for the most part, there are few negative
side effects of music, especially when it is employed in treatment by a qualified
practitioner. As evidence accumulates about the benefits of musical interventions,
practitioners can refine music treatments to emphasize the active ingredients that
best meet the special needs of individual patients, whether those needs concern
mobility, emotional connection, cognitive function, social engagement, or a sense
of identity.
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55. Music Therapy
Felicity A. Baker

We have all experienced how music can affect our mood, causing us to smile, cry,
or feel less stressed. It also energizes us to move—dancing at a rave or jogging in
our neighborhood. Music can also assist our learning of nonmusical information;
keep us focused when we study; help us meet people in social situations, such as
a party; or distract us when we are in pain, for example while at the dentist. These
potentials for music to effect change are drawn upon when music is used as a
therapeutic tool. Music therapy is a discipline whereby a trained therapist draws
on the potential of music and the relationships that can develop in and through
music to address a range of clinical needs across the life span. In this chapter, you
will learn about some of the populations that benefit from music therapy, the
types of health and well-being outcomes music therapy can lead to, and the dif-
ferent applications of music that music therapists use when working with their
clients.

WHAT IS MUSIC THERAPY?

Music therapy is practiced throughout the world over, and its definition is dif-
ferent in almost every country, determined by the clinicians who practice there
and shaped by each country’s perspectives on health care. Despite their subtle dif-
ferences in definition and practice, several core concepts are shared. The World
Federation of Music Therapy (WFMT), an organization composed of music thera-
pists and music therapy associations from around the globe, has defined music
therapy as follows:

The professional use of music and its elements as an intervention in medical, edu-
cational, and everyday environments with individuals, groups, families, or com-
munities who seek to optimize their quality of life and improve their physical,
social, communicative, emotional, intellectual, and spiritual health and well-
being. Research, practice, education, and clinical training in music therapy are
based on professional standards according to cultural, social, and political con-
texts. (WFMT 2011)

In this definition, the important concepts articulated are delivered by a trained
“professional.” This means that although music can be therapeutic in and of itself,
it is only considered music therapy when a trained professional delivers an inter-
vention in a planned and systematic way. Take the example of a nurse who comes
into the hospital room of a child being treated for cancer. She sings a song for the
child that she knows he likes. The child may talk to the nurse and may visibly look
happier, even if just for a brief moment. Clearly, there has been some benefit in
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this musical interaction; however, this is not music therapy. The nurse has no
music therapy training and therefore no knowledge of how to assess and plan an
appropriate and targeted program for the child.

In the WEMT definition, the phrase “music and its elements as an intervention”
is articulated. Music is intentionally used as an intervention to address a health
need, not as entertainment or for music education. These interventions may be
delivered in hospitals and other medical settings, rehabilitation centers, aged care
facilities, or within the community. They are also delivered in educational set-
tings, such as mainstream schools or schools for children with special needs, and
in home environments.

Presently, there is much debate about the word “intervention,” as it implies that
the therapy has the intention to act upon the person rather than acknowledging
that the person is an active collaborator in achieving his or her own well-being.
Many clinicians and researchers are striving to address the power relationship set
up by the term “intervention” and indeed the term “therapist.”

WHO IS MUSIC THERAPY USED WITH AND WHAT NEEDS
DOES IT ADDRESS?

Research and outcomes from clinical practice have shown that music therapy
can address a range of physical, social, psychological, emotional, intellectual,
communicative, and spiritual needs for premature babies right through to elderly
people who are preparing for imminent death. It is not possible to outline all the
areas of clinical practice in detail, but they can be categorized into child, adoles-
cent, and adult mental health; autism spectrum disorder and developmental dis-
abilities; neurorehabilitation and neurodegenerative diseases; and terminal
illnesses, grief, and loss. Each will be briefly described below.

Child, Adolescent, and Adult Mental Health

Music therapy has a long tradition of application in the mental health sector
with acute hospitalized clients as well as those whose symptoms are well managed
and living in the community. Some clinicians use musical encounters with clients
to change their distorted thinking and help them to view themselves in a more
positive way. In psychology, this model, termed cognitive behavioral therapy
(CBT), involves the therapist drawing to the clients’ attention how their faculty
and negative thoughts and beliefs contribute to their everyday problems. Music
therapists use musical experiences to draw clients’ attention to their faulty think-
ing. For example, one music therapy method, songwriting, is used with clients
who may be depressed. They may offer lyrical ideas for songs, such as “I have
done nothing of value with my life,” that are generally false statements. The music
therapist will challenge this and help the clients to reframe how they see them-
selves and to recognize that this thinking is faulty and self-defeating.

Some clinicians will use music therapy approaches that are derived from what
is known as psychodynamic theory. Here, it is understood that people’s mental
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health issues stem from past experiences, particularly childhood traumatic experi-
ences that have been repressed and hidden from conscious thought. To move to a
better state of mental health, music therapists facilitate musical experiences that
help their clients to connect with inner emotions and past experiences, stimulate
memories, or simulate prior relationships through improvising on musical instru-
ments. As music evokes emotions, associations, and memories, when clients
improvise on musical instruments, they have the opportunity to explore the com-
plexity and pain of their past experiences and address unresolved feelings toward
others’ past actions toward them. While the clients improvise with the therapist,
they are communicating and interacting musically using the same interactional
styles used in everyday life. Clients can sense how these may mirror interactions
in real life when listening back to their improvisations and discussing what was
heard with the therapist. Through repeated musical experiences, the clients work
through these issues and internally resolve past traumas and feelings and experi-
ences of destructive relationships.

Autism Spectrum Disorder and Developmental Disabilities

Music therapy has had a long history of contributing to the well-being of people
on the autism spectrum and those who have complex developmental disabilities.
For children with these developmental disabilities, music therapy may be prac-
ticed within a special education setting or a mainstream school. The clinician will
work collaboratively with the children, teachers, and parents to facilitate a pro-
gram that is meaningful, enables creative engagement in learning, and facilitates
skill development. For example, music activities that involve instrument playing
can be motivating and provide opportunities for children to develop gross and fine
motor control. Playing a xylophone with a mallet requires eye-hand coordination
and handgrip to play; these skills are integral to carrying out many of life’s daily
activities. For those people living with developmental disabilities that impact their
ability to verbally communicate with others, singing and composing songs offer
opportunities to acquire new language and practice articulating sounds that they
may have difficulty producing. It is a common practice in education more gener-
ally to teach language through songs. For those children who have great difficulty
in acquiring language, pairing music with words and sounds can be an effective
approach to acquiring language.

Social skills are developmental skills that may be challenging for people with
“developmental disabilities. They may not recognize social cues, understand turn
taking in conversations or activities, tolerate conflict, or assert themselves when
in uncomfortable situations. These are all skills that can be enacted during impro-
visational activities or other music-based games. The musical experiences provide
a safe space to “try out” these social skills. Some group members may experience
anxiety in unfamiliar places and circumstances, so the music therapy program is
carefully designed to be predictable and safe, especially through the use of repeti-
tion of session structure and songs used. New material is introduced in staged
approaches to avoid overwhelming the students. Here, music provides the con-
tainer for group experiences.
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Neurorehabilitation and Neurodegenerative Diseases

There has been a growing interest in the role of music therapy in the care of
people with neurodisabilities (e.g., stroke, spinal cord injury, brain injury) and
neurodegenerative diseases (e.g., motor neuron disease, Parkinson’s disease, Hun-
tington’s disease, and Alzheimer’s disease and other forms of dementia). When
neurotrauma occurs, people can lose their ability to walk, talk, use their upper
limbs, and access short-term memory and the ability to plan and execute activi-
ties of daily life. They may become dependent on nursing staff or family for their
full care and may experience difficulty adjusting to the sudden change in their
circumstances.

For those patients who have difficulty walking, there is one music therapy
method, rhythmic auditory stimulation, that may assist patients to walk again. The
principle of this method is that as rhythm is integral to movement (each muscle
contraction or extension must be coordinated in time with other muscles to form a
fluid movement), rhythm becomes an auditory cue to organize movement. The
music therapist can create a musical frame for the patient to practice walking and
gradually adjust the rhythm and tempo of the music as the patient becomes more
able to move in time, at a faster pace, and for longer distances. Prerecorded music
is not able to adapt in the moment as the patient becomes more able or begins to
fatigue. Therefore, the expertise of a trained therapist who can create the musical
frame in the moment is important here.

A common impairment seen in people with brain injury or stroke as well as in
people with Parkinson’s disease is paralysis or weakness of the facial muscles
(dysarthria) or an inability to coordinate the movements of these muscles (dys-
praxia), which means that patients have difficulty verbally communicating with
others. Their speech may sound slurred, explosive in volume or in contrast,
breathy and soft, too fast or too slow, arrhythmic, or monotonal, or they may not
be able to sequence sounds together to form words. Carefully tailored singing
programs can be used to assist clients to speak with clearer articulation. The music
therapist creates a program in which the targeted sounds are identified and prac-
ticed within the context of a song. As clients practice and improve, the therapist
modifies the program so that more difficult tasks are embedded within the singing
activities to push the clients to further improve.

Acquiring a neurological injury or receiving the diagnosis of a degenerative
disease may be received as a crisis. Clients are at risk of becoming depressed,
angry, or frustrated, which impacts their own well-being as well as their relation-
ships with the important people in their lives. Music is a tool within which people
can express complex emotions and come to terms with the inevitable changes in
their lives that are beyond their control. Listening to or singing songs that tell sto-
ries of similar experiences gives these clients “permission” to grieve their losses
and to have insight and better understanding of the long-term implications of their
condition. For example, R.E.M.’s song “Losing My Religion” can be used to
explore themes of confusion, feeling trapped, self-imposed punishment, and iden-
tity. As the clients listen to the song, it evokes emotions. They can relate to the
experiences of the songwriter and use this as a starting point to explore issues of
grief, loss, acceptance, and change.
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Another common approach to addressing psychoemotional adjustment is song-
writing. Here, the music therapist facilitates a songwriting experience that enables
clients to tell their stories or journeys of loss, recovery, and the like. Their songs
become a powerful vehicle for self-expression, with the music adding emotional
intensity to the lyrics created. Repetition of lyrics can be powerful in conveying
the key messages or feelings being expressed in the songs and help to highlight the
core issues being experienced by the person.

The use of music therapy programs in aged care settings is rapidly increasing
as the world experiences an aging population crisis. Incidence of dementia is
on the rise, and music therapy has been shown to assist in enhancing the quality
of life of those living with the disease. Confusion, memory loss, and agitation
are visibly reduced when a meaningful music therapy program is used for peo-
ple living with dementia. As music has the capacity to evoke long-term emo-
tions, popular music from the eras when these people were in their twenties
and thirties can be used to access memories of the past. After listening to
these “old timers’ songs,” people living with dementia are more talkative and
coherent, recounting happy or painful memories. This evocation of memories
(whether happy or painful) illuminates core aspects of the person. Family mem-
bers experience joy when their loved ones appear lucid, coherent, and connected
to reality.

Terminal lliness, Grief, and Loss

Reviewing one’s life, resolving intrapersonal and interpersonal (family) con-
flicts, and dying at peace are often what people with a terminal illness strive to
achieve before dying. Musical life review through the creation of a personal playl-
ist of music is one approach music therapists use in the journey toward a peaceful
death. As patients select and then listen to meaningful music, they may then dis-
cuss its meaning with the therapist within the context of their own lives. This
helps patients to create a picture of their lives that captures key moments, incorpo-
rates key people, and highlights personal and professional achievements. Simi-
larly, any unresolved intrapersonal issues can be explored through a similar
process of listening to music and talking about issues that are the root of patients’
anxiety and tension. Through listening, the underlying conflicting issues may
become clear or better understood, thereby giving patients an opportunity to
explore and resolve them.

Leaving a legacy is also important for some patients with a terminal illness.
Songwriting is regularly used to send messages of love and appreciation to sig-
nificant family and friends. The music therapist is key here, as the terminally ill
patients may often become easily fatigued. The music therapist must act as
scribe and help the patients create lyrics that adequately express the intended
messages. Again, the music is used to create emotional impact and highlight the
important messages being communicated. These legacies can play an important
role in assisting the family and friends of the deceased to come to terms with
their death.
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CONCLUSION

Music therapy is a unique allied health profession that draws on the emotional,
communicative, cognitive, and physical potentials of music to address a range of
health needs. Through the carefully planned and tailored music-based programs,
and with the special therapy skills of a music therapist, many people around the
world can experience improved health and well-being as a direct consequence of
their engagement in music therapy. The acceptance of music therapy as an integral
part of health care is increasing, and with increasing research in the area, it is
likely to be more widely used in the future.
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56. Music and Healthy Aging
Jennifer MacRitchie

Healthy aging is a high priority for today’s society, considering the rising number
of people that can expect to live well beyond their sixties, seventies, and eighties.
The World Health Organization (WHO), in its 2015 report on aging and health,
stated that “healthy ageing is more than the absence of disease. For most older
people, the maintenance of functional ability has the highest importance” (World
Health Organization 2015). This does not just refer to physical function ability,
that is, being able to move around independently, but notes that older adults also
require the ability to be able to build and maintain relationships, grow, learn, make
decisions, and, more broadly, contribute to society.

Music is consistently rated by older adults as a highly valued cultural activity.
Music is extremely powerful in eliciting memories and emotions. Therein lies a
lot of the appeal in its use as an activity that will both promote healthy aging
behaviors in later life and stave off various mental and physical declines. When
discussing music in a healthy aging context, it is important to acknowledge what
type of activity is taking place, and this can often be determined by the amount of
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participation involved, from listening to background music, to playing a favorite
song on an instrument, to improvising completely new musical material. Music
encompasses a wide variety of activities and styles. So, what types of benefits can
older adults gain from being involved in music, and what are the underlying mech-
anisms that make this happen?

THE BENEFITS OF A LIFETIME OF MUSIC

We build up a wealth of experience of music over our lifetimes, whether we
play a musical instrument or not: nowadays, it is hard not to be exposed to music
on a day-to-day basis. However, the benefits of musical experience over a lifetime
are often described solely in terms of the benefits of continuing practice on a musi-
cal instrument. This is because those who have undertaken intense training on a
musical instrument over a number of years show the most striking changes in
brain structure and function when compared to nonmusicians.

Playing a musical instrument is an activity that requires the coordination of
many different brain processes, from fine motor planning and function (when the
player has to plan and execute the movements to press the piano key or bow
the violin string) to auditory perception (processing the sound produced from the
instrument through the ears). It is hypothesized that it is the involvement of all
these areas, the strong links between auditory and motor processes and the fine
control required over the timing of these actions over a long period of time, that
makes playing a musical instrument such a unique brain-training activity.

When considering whether an activity promotes healthy aging, researchers are
often interested in the transfer effects to general domains. That is, they want to
understand whether training in this one activity will help with brain processes
required in different tasks, that is, not the one that is already being trained.

Music itself is primarily aural; we are mainly focused on the sounds produced
and perceived during a music performance. If music training leads to transferable
skills in other domains, it is expected that these would arise in other activities that
involve listening, such as general speech perception. A major issue for older adults
is being able to accurately hear speech, particularly in noisy situations, as hearing
losses and declines in brain processing speed in this age group make it an increas-
ingly difficult task. Older adults generally experience a slower brain response when
perceiving a speech sound than younger adults. However, older adults who have
undergone a period of training in a musical instrument in earlier life now show less
of these delays. Changes in brain function that are started in childhood with the
help of playing a musical instrument are often retained into adulthood, and this is
where these older adults are demonstrating advantages in processing sound.

But why do musicians see benefits in encoding speech? Aniruddh Patel’s
OPERA hypothesis suggests five conditions that promote brain plasticity in this
instance—essentially the ability to learn

1. Overlap—The same brain networks are required to process auditory features
that are common across all types of sounds, so some aspects of speech and
music are processed in the same way.
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2. Precision—The precision of processing required for music is much higher than
for speech due to the often detailed nature of music at very short timescales.

3. Emotion—Listeners feel strong and positive emotions while listening to
music.

4. Repetition—Music listening tasks are likely to be repeated, particularly due
to the positive feelings we experience when we do them.

5. Attention—When listening to music, we are often paying very close attention
to the task; this may be because of the level of detail at very small timescales.

These conditions all mention listening to music, not necessarily playing music, and
of course someone who spends a lot of time listening to music may show similar
benefits. Currently, it is thought that the extra time and attention given to music
listening tasks when learning an instrument may be why we see this effect, par-
ticularly for those we class as musicians.

Music’s effects are not just examined in closely related aural activities; they are
also studied on a more general scale, for instance, in the assessment of general
cognitive functions such as memory, attention, and brain processing speed.
Although music mainly deals with the auditory domain, the combination of skills
required in playing an instrument means that there is a large overlap with many
other tasks that may not be closely related to listening. This is known as far
transfer.

In 2011, Hanna-Plady and MacKay asked seventy older adults between the ages
of sixty and eighty-three to take part in numerous standardized cognitive tests. At
the same time, they registered details of the musical experiences they had accu-
mulated over their lifetimes, such as age of onset and number of years of training.
What they found was that adults who had at least ten years of musical experience
showed advantages over nonmusicians in the performance of tests measuring
word retrieval, executive processing, and nonverbal memory. Interestingly there
were no differences in performance considering whether the older adult was still
musically active or had ceased training years ago. This suggests that the transfer
effects of at least ten years of music training for general cognitive processes last
well into adulthood.

The majority of these studies mentioned the use of what is known as a correla-
tion paradigm; it is an analysis of older adults at one point in their lifetime that
takes into account the years of experience they report (and often the age they
started) on a musical instrument. This is a great way of seeing the effects of music
training over decades (which is difficult to do for any one research project), but it
can be tricky to narrow down the exact relationship between the music training
and the outcomes being tested.

What it does do is give researchers an idea of what the effects of music might be
in terms of short-term interventions that can be subsequently tested. Short-term
interventions involve participants being involved in a music program for a number
of weeks (or months). These programs are often either evaluated for benefits on
their own or comparatively against other types of intervention or groups of par-
ticipants. The difference between short-term interventions and evaluations over a
lifetime is that, for short-term programs, data can easily be collected before and
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after, making it easier to try and truly understand what the effects of the music
program have been.

MUSIC PROGRAMS AND INTERVENTIONS

So, what about the older adult novice? For those who have not trained on a
musical instrument before, all is not lost. The brain is still able to change as a
function of experience across the whole of the life span. Research suggests that
music may be able to promote healthy aging, even when it is experienced for only
a short time, whether it is part of a community music program or a specific musi-
cal intervention.

There are many types of music programs on offer for older adults, and musical
interventions can involve different levels of professional practice. Although all
music can have therapeutic effects, not all music activity is therapy. We can begin
to separate out these types of intervention by the level of professional therapeutic
input required. For example, a low level of professional therapeutic input could be
a community-led choir. Here, there are a lot of good potential side effects of doing
the music activity, but the main focus is on creating art and a sense of community
in general. An example of a high level of professional input is one-to-one music
therapy. Music therapists are registered professionals who draw up a plan of treat-
ment related to the individual’s health goals, which may be physical, cognitive,
emotional, or social. Musical activities are then chosen to elicit a specific out-
come, and progress is checked throughout the program. Of course, there are many
types of programs that fall in between these examples, and the wide variety of
uses of music and other arts in health and health care practices can be difficult to
define.

For healthy older adults, concerns are often focused toward staving off any
cognitive or motor declines and to maintain independent living for as long as
possible. In these cases, short-term programs of music training, from scat sing-
ing and improvisation to traditional piano lessons, have shown some success in
terms of increasing aspects of cognitive function, such as verbal fluency and
attention. Again, the mechanism behind these far transfer effects is thought to be
linked to training executive function. However, it is not just cognitive and physi-
cal ability that is of concern. Unfortunately, loneliness, isolation, and depression
can also be key features of aging. Here, music classes conducted in groups such
as choirs and keyboard classes often aid older adults to build social connections
as well as help them to form their own identities through music by being able to
express themselves.

In older adulthood, many are already experiencing declines associated with dif-
ferent impairments. In Australia alone, as of 2014, musculoskeletal conditions
(including arthritis) affect nearly 1.4 million people over age sixty-five. As of 2017,
it is reported that approximately 400,000 Australians are affected by cognitive
impairments such as dementia. In these cases, music interventions have been exam-
ined as an optimal environment for aiding recovery and rehabilitation (where pos-
sible) or reducing behavioral symptoms (such as agitation and depression). Currently,
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the majority of evidence for benefits of music interventions are found for those suf-
fering from conditions such as stroke and Parkinson’s disease or dementia.

Playing along to a piece of music requires that we play sequences of notes in a
particular temporal framework. It is this property of music that improves the motor
function of adults as they try to learn a new (or relearn an old) action. For instance,
moving along to a simple beat can help stroke patients with reaching actions. Piano
playing interventions help stroke patients to retrain their affected hands. In this
case, the external rhythm of the beat or the notes being produced may be acting as
an external timekeeper for the brain. This is useful in conditions such as Parkin-
son’s, where the internal timekeeping mechanisms in the brain have broken down.
Compliance with rehabilitation programs is also aided by the enjoyment and
reward experienced when playing a musical instrument. It helps that playing a
song is more enjoyable than doing some other repetitive type of exercise.

That memory of music can be somewhat retained in the advancing stages of
dementia (in particular in patients with Alzheimer’s disease), and that it elicits
strong emotions and memories in participants makes it a useful intervention. Ben-
efits are particularly found in the reduction of anxiety, depression, and agitation
that can accompany daily life for an Alzheimer’s patient. Various types of activi-
ties have been examined in this case, and patient-selected music listening, music
with movement, singing, and music therapy all show these improvements. At this
stage, it is difficult to determine whether music has a specific aspect that makes it
the optimal activity in this case or whether it listening and singing are just pleas-
ant activities to do. However, there are some effects of musical activities for cog-
nitive functioning in Alzheimer’s patients suggest otherwise, although more
randomized control trials are needed to fully explore these effects for those already
suffering from severe cognitive impairments.

CONCLUSION

Music has been shown to be a pursuit that can offer a large number of cogni-
tive, motor, social, and emotional benefits for healthy aging. Enjoyment in music
is something we can share with others, whether we are talking about our favorite
songs, having a singalong with other people, or performing for a family member
or friend. Learning to play or to appreciate music is developing a skill, so this also
provides an opportunity for intellectual growth and a sense of achievement.

There is evidence to show that the changes in the structure and function of the
brain as a result of music training can provide some lifelong benefits that aid with
increasingly difficult tasks in older age. However, those just starting to get involved
as music novices can also experience benefits. Whether the benefits from music
programs and interventions are mainly due to the effect of their involving an incred-
ibly enjoyable activity that encourages attention to the task as well as motivating
participants to repeat physical performances and frequently practice or whether
there is something more special about music is still to be determined. However, we
already see that aspects such as having an external rhythmic structure help in cases
where participants are having problems controlling their movements. Some effects
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of cognitive transfer have been shown in both healthy older adults and those with
cognitive impairments, but by no means is this effect robust in the literature.

As the aging population keeps growing and the use of music in health and com-
munity for this age group becomes more popular, there are many more questions
to be answered and evidence to be gathered. Do music interventions truly work
for everyone in the same way regardless of previous music experience? Will there
be a difference for future generations now that younger people have had arguably
more access to instrumental education and music listening experiences through
increasingly accessible technologies? Time will tell how this will change our out-
look on music and healthy aging.
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57. Music in Schools

Susan Hallam

Most young people experience some form of music education while they are at
school. This may include a wide range of different activities, including moving to
music, singing, playing an instrument, listening, discussing and evaluating music,
improvising, composing, acquiring musical knowledge, and understanding
national culture. These activities can take place in or out of school, in formal or
informal contexts, or through exposure to music in everyday life. The nature of
these activities typically differs depending on the age or existing musical experi-
ence of the learners.

Music education has a long history. There is evidence of its existence as early
as the fifth and sixth centuries BCE, when schools of music were established in
Athens, Greece. Young people were taught to play the Iyre and kithara and to sing,
accompanied by their teacher on the aulos. In the second century, in Italy, Guido
Arezzo developed staff notation. This made it easier to learn new music and pro-
vided the basis for the sol-fa system. The introduction of printing technology in
the nineteenth century further increased access to music making. When education
became compulsory in much of the world in the eighteenth and nineteenth centu-
ries, music was included in the curriculum. Typically, the focus was singing. The
songs taught were influenced by political ideology, colonialism, and imperialism.
As music education became more established, a range of different educational
methods were developed. Many of these continue to influence the curriculum
today, for instance, the works of Emile Jaques-Dalcroze (1865—-1950), Carl Orff
(1895-1982), Zoltan Kodaly (1892—1967), and Shin’ichi Suzuki (1898-1998).

Internationally, there are many approaches to music education. Even within
countries, different states and other local bodies may define and provide different
kinds of music education. The provision of music education is not universal,
despite the United Nations Education, Scientific and Cultural Organisation
(UNESCO) identifying that an education in the arts is a basic human right.

Much music education takes place outside the normal school curriculum as an
extracurricular provision. This can include the withdrawal of pupils from normal
school lessons to have instrumental or vocal lessons. More often, it involves par-
ticipation in a range of activities outside school time. Extracurricular activities
can include attendance at a music school, center, conservatory, or the premises of
a private provider, where tuition and ensemble opportunities are available in the
evenings, on weekends, or during the school holidays. Private studio teachers also
provide instrumental and vocal lessons, usually individually, although sometimes
in small groups. Technological advances have also opened up opportunities to
learn musical skills and participate in a range of musical activities through the
media. The family can also be an important provider of music education.
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Overall, music education is multifaceted and complex. Learners can develop
their musical skills in myriad ways in a range of environments. These may or may
not complement each other. The challenge is to ensure that everyone who wishes
to develop his or her musical knowledge and skills has the opportunity to do so.

FORMAL MUSIC EDUCATION IN THE EARLY YEARS

Music making in the early years often depends on parents and what they can
provide at home. Recently, however, there has been an increase in the develop-
ment of formal music education for very young children, including activities for
mothers and babies, and provision in nurseries and preschools. Typically, activi-
ties include singing, often with movement, and exploration of simple percussion
instruments. These support young children’s musical and language development.

The human auditory system is functional three to four months before birth, and
infants are sensitive to pitch and rhythmic grouping of sounds in similar ways to
adults; however, the complex skills required for understanding the tonality of
music take time to develop. It is not until about the age of five, depending on previ-
ous musical experiences, that children have a stable sense of tonality. Movement
to music, particularly when coordinated with a beat, is important because it assists
in the development of coordination and the neurological connections that assist in
the development of literacy skills.

ELEMENTARY SCHOOL

There is huge variability in the elementary school music curriculum interna-
tionally. In some countries, there is a national curriculum that teachers are expected
to follow; in others, guidelines are provided nationally, locally, or by professional
organizations, and in some places, the onus is on the teacher to develop a suitable
curriculum. Usually, there are no national assessment systems to determine what
is taught and learned.

Historically, the elementary music curriculum was based on singing. This con-
tinues to be the most favored activity, in part because generalist class teachers,
who typically teach music, tend to be more comfortable with singing than other
activities. Commercially available sources of songs, which often include backing
tracks, further support the teacher. The problem with these is that they do not sup-
port the teacher in improving the quality of the singing.

Nowadays, there are many similarities in the kinds of activities considered
appropriate for the music curriculum in elementary and secondary music educa-
tion: improvisation, composition, listening, discussing and evaluating music, per-
forming, and knowledge of the historical and cultural roots of music education
and its relationship to other arts. Guidance for teachers may also prioritize links
with other areas of the curriculum. Types of world music and classical, folk, jazz,
and popular music may be included. Offering opportunities to engage with a wide
variety of music can support ongoing, lifelong engagement with a range of differ-
ent musical styles. Being introduced to these early on is particularly important
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because young children are open-eared and do not have prejudices for or against
different types of music.

Listening skills tend to be developed through active music making, although
there are sometimes opportunities for attending live concerts and engaging with
professional musicians in short-term projects (e.g., a visiting composer). At ele-
mentary schools, recorded music is sometimes played when children move around
the school and prepare for school assemblies. Developing critical and appraising
skills is central to all musical activity and is supported by teachers providing con-
structive criticism and asking pertinent and challenging questions about what
might be improved in relation to improvisation, composition, or performance.

At the elementary level, generalist class teachers tend to lack confidence in
introducing improvisation and composition. One possible starting point is through
storytelling, with musical sounds illustrating elements of the story. Later, the
focus may be a poem or a specific topic, for example, machines or advertising.
Typically, the whole class works together. Professional animateurs can visit
schools to undertake specific creative projects that last several weeks and involve
one or more classes. For such projects to be successful, high levels of partnership
are required and the commitment of school staff who maintain interest in the
weeks when the animateur is not present.

Knowledge about music, its history, and its relationship to culture and the other
arts; identifying instruments and different genres; and world music tend to be
taught as specific pieces of music are learned. Where cross-curricula links are
made, music usually complements other subjects; for instance, an overarching
topic about the environment may be supported by a song about animals. There are
materials that introduce elementary school pupils to key classical works, such as
the BBC’s Ten Pieces. These provide teachers with materials that support filmed
performances and provide information about the composer, the historical context,
and details of the structure of the music, instrumentation, and so on.

Instrumental tuition as part of the school curriculum is frequently on relatively
simple instruments, for instance, tuned and untuned percussion, ukulele, recorder,
or ocarina. However, in some places, whole class tuition is provided on a range of
band, orchestral, and keyboard instruments. Some of these initiatives have been
influenced by El Sistema, a musical social program developed in Venezuela. This
program has spread internationally, although there is variation in its implementa-
tion. Such programs not only contribute to the development of the children’s musi-
cal skills but can also enhance their personal and social development.

Music in elementary schools is usually taught by generalist class teachers. This
raises issues about the quality of the tuition. There is ongoing debate about whether
class music should be taught by generalists or visiting specialist music teachers.
One view is that class teachers know the children better, can make links with
other areas of the curriculum, and can use success in music to enhance self-
esteem. But unless they have adequate musical skills or are supported by a strong
music coordinator in the school, the quality of teaching tends to be limited. Music
specialists are more consistent in delivering high-quality lessons. Opportunities
for generalists to develop their musical skills through attending courses are few,
as resources tend to be allocated to what are considered to be more important
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subjects, such as mathematics, even though short training opportunities can raise
skill levels and confidence.

MUSIC IN SECONDARY SCHOOL

What is on offer in secondary school music education varies between schools
as well as at local, national, and international levels, although there has recently
tended to be a greater emphasis on music making, including improvisation and
composition. There are wide differences in the ages at which music is no longer
compulsory and becomes optional. Pressures on school budgets and raising per-
formance in other subjects have led to music disappearing from the curriculum in
some schools and only being available in a reduced form in others.

During the teenage years, a great deal of time is spent listening to popular
music outside school. The movement toward making music education more
meaningful and relevant to the everyday lives of young people and giving them
greater control over the kinds of music they learn in school has led to moves that
include popular music in the curriculum. In Scandinavia, jazz, rock, folk music,
and pop were introduced into the curriculum in the 1970s. However, the speed
with which new genres of popular music developed made it difficult for teachers
to learn and be able to teach them; therefore, the curriculum became outdated
very quickly.

Also attempting to bridge the gap between school music and that in everyday
life, the Musical Futures approach was developed in the United Kingdom. This
advocates the informal learning of music in small groups in the classroom. Popu-
lar recordings are copied through learning by ear. As learners become more expe-
rienced, they create their own compositions. The adoption of this approach has a
positive impact on motivation and enables those who have no prior instrumental
skills to develop them and enhance their musical skills. However, it presents con-
siderable challenges for teachers, as they have to manage the activities of multiple
small groups at the same time, some of whom may find working productively in
this way challenging.

Maintaining a music curriculum that is broad and balanced is frequently prob-
lematic for teachers, as they cannot have expertise across all musical genres. Proj-
ect work delivered by outside arts organizations can motivate young people and
address this issue by introducing them to different genres. Such projects require
strong partnerships working to ensure that there are ongoing opportunities for
those participating to continue developing the skills learned. Cooperation with the
other arts in schools can support the development of conceptual understanding
and creativity, but there are challenges in ensuring that there is time for basic
skills to be acquired in each subject.

At secondary school, there tends to be an increase in musical activity out of
school. This may involve instrument or vocal lessons, formal ensemble activities,
or informal music making with friends. Participation in ensembles plays a crucial
role in the development of musical and social skills, including team working. The
internet also offers myriad musical resources, including performances to emulate,
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demonstration lessons, opportunities for interactive lessons, and making music
with others. There is also an increasing number of electronic sources for learning
to read notation, composing music, and supporting musical practice and perfor-
mance. Whatever the nature of extracurricular activity, parents play a major role
in supporting it, ensuring attendance, attending concerts, and supervising indi-
vidual practice or ensuring that it is undertaken.

In secondary schools, there is a greater focus on the assessment of classroom
work, including entry for national examinations, which may contribute to access
to ongoing educational opportunities. Alongside this, there are independently
organized graded music examinations for those learning to play instruments or
having vocal tuition. These examinations provide a means for children, teachers,
and parents to establish the extent of progress, ranging from those for beginners to
levels required for entry to music programs in conservatories and universities.
They have a powerful impact on the instrumental curriculum and determine much
of what is taught.

THE CHALLENGES FACING FORMAL MUSIC EDUCATION

The overall quality of music in schools depends on a range of factors, not the
least being the quality of the teaching and the extent to which music making is at
the core of lessons. High-quality teaching requires senior management in the
school to be committed to music and prepared to allocate resources for profes-
sional development, networking with colleagues in other schools and internation-
ally, facilitating input from professional artists, and building relationships with
others providing music education in the area, particularly those providing instru-
mental tuition and ensemble opportunities for pupils. Schools also need to provide
opportunities for performance to engage parents in supporting their children’s
musical progress and success.

Although music should be included in the school curriculum as a subject that is
appreciated and valued for itself, it has frequently been necessary to justify its
place recently. This is not a new phenomenon. Music was initially justified in
terms of religion and later as being a humanizing and civilizing force. More
recently, its role has been justified in terms of its impact on the intellectual, per-
sonal, and social development of children, the way that it can promote creativity
and artistic development, and its impact on well-being and happiness, which in
turn supports motivation for learning more generally.

CONCLUSION

Internationally, the provision of music education varies enormously, as does the
nature of the curriculum offered. While there is much evidence of the wider ben-
efits of making music, not only in the school years but throughout the life course,
it continues to be challenging for music to maintain its place in the school curricu-
lum and for adequate resources to be made available to train teachers and support
them in ensuring ongoing high-quality tuition.
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58. Music Learning across the Life Span
David E. Myers

A familiar saying in some folklore traditions states, “You can’t teach an old dog
new tricks.” This can be taken to mean that it is difficult to change long-standing
ways of doing things; or, it can be interpreted to mean that the older someone is,
the harder it is for that person to learn something new. Realistically speaking, some
aspects of learning, or acquiring new knowledge and skill, may become more chal-
lenging for some people as they get older. But this does not mean that they cannot
successfully learn, regardless of their age. It only means that people may learn dif-
ferently at different times of their lives. In fact, most people of any age who want
to learn something new have to accommodate personal traits or characteristics that
may make it difficult for them to learn. Perhaps they have a physical impediment,
or numbers are hard for them to grasp, or they lack certain background knowledge,
or they may have a learning disability. Everyone, at any age, experiences some
learning that is more difficult and some that comes more easily.

Because music learning is complex, involving the senses, the mind, and the
body, adults sometimes think they cannot be successful with music if they did not
begin study at a young age. That may be true if one has a desire to become a pro-
fessional musician. However, for most people who primarily want to make and
understand music for pleasure or as a hobby, even at strong levels of proficiency,
music learning can begin or continue at any age. Developing music knowledge and
skill can be a source of joy and fulfillment from infancy through older adulthood.

AGING AND LEARNING

From the moment of birth, everyone is getting older; that is, they are aging.
Chronological age is marked both by one’s date of birth and the number of years
one has been alive. Life cycle refers to the patterns that humans follow as they age,
moving through infancy, childhood, adolescence, young adulthood, middle adult-
hood, and older adulthood. During childhood through young adulthood, the pri-
mary task people face is to learn as much as they can to lead fulfilling and
successful lives. As their brains develop, they take in enormous amounts of
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knowledge—from learning to walk and talk, to learning to solve problems, to
learning specific knowledge and skills for jobs and careers. Prior to about the last
thirty years, scientists believed that after young adulthood, the brain did not con-
tinue to develop, and people primarily built on what they had learned earlier, even
if they studied something new or acquired some new skills. In fact, it was com-
monly believed that learning something new was primarily a way of holding off
the inevitable decline of mental abilities with increasing age.

More recently, however, it has become clear that learning at any age can posi-
tively affect the structure of the brain and that the act of learning new information
or skills may be an important part of remaining vital throughout one’s entire life
span. In other words, learning throughout life is not just about avoiding declines in
mental abilities (sometimes called “use it or lose it””) but continuing to grow and
develop, to learn completely new things, and even to increase mental functioning
in adulthood. Scientists who study the brain and learning now refer to “changes”
that may be associated with chronological age rather than “declines” assumed to
inevitably accompany increasing age.

Music has always been a part of educating children and adolescents, whether
formally in schools, in teacher-apprentice contexts (individual music lessons with
a teacher), or in less formal ways, such as community gatherings, family activi-
ties, religious activities, and recreational experiences. As with all fields of study,
some students become professionals in the field of music. However, for the vast
majority of people, music learning is something that enriches their lives, serves as
a means of transmitting and sharing important rituals and cultural traditions, and
provides understanding of how life’s deepest feelings can sometimes be expressed
better through music than through language.

Although many adults continue to participate in music, this participation has
often been attributed to their having learned to sing or play an instrument at an
earlier age. Many other adults who for some reason did not gain music knowledge
and skill as young people have thought that they are “too old” to take up music.
What is known from research today is that music learning can begin at any age
and that people can be successful music learners as middle-aged and older adults.

A big difference between youth and adult learners is that adults may need more
time to acquire new knowledge, and older adults may need more time than younger
adults. Scientists used to believe this was partly because mental ability was
decreasing as people grew older. Now, however, there is evidence that as people
age, they are dealing with more and more information, and there are complex rela-
tionships among different types of information that are organized in the brain.
Thus, new learning has to be integrated into the large vault of accumulated knowl-
edge adults have acquired, and thus it takes more time to fully incorporate new
learning into previous knowledge. The longer one lives, the more knowledge is
stored, and the longer it may take to process new knowledge. It is also true, how-
ever, that older adults” mental and physical capacities may slow down, which only
means that they take more time to learn something new, not that they are unable to
learn new things. Adults use accommodations to compensate for these changes,
such as eyeglasses, hearing aids, better lighting, larger print, exercise, and other
strategies.
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MUSIC LEARNING AND THE LIFE COURSE

In infancy, all learning is imitative. Parents smile, coo, and sing to their babies,
and the babies respond in kind. Singing games provide a way for children to prac-
tice using vocal pitches, clapping in time with music, and creating movements. In
early childhood, simple instruments are introduced—such as rhythm sticks, xylo-
phones, and recorders—and children may create instruments or use household
items such as pots and pans to accompany singing and movement. Learning to
“feel” music is very important, and depending on the society and culture, record-
ings or other live music experiences invite children to learn names of instruments
and actively participate.

By age five, or even earlier, music notation may be introduced, and children
will be encouraged to connect the sounds they make with the signs and symbols
on the printed page. They will begin learning names of notes and note values.
Ultimately, the process will be reversed, and children will interpret the signs and
symbols as an avenue for making music. Some children will take private music
lessons with a teacher, where they begin to excel in individual ways. They may
join orchestras, choirs, bands, folk groups, rock groups, or other ensembles in
which they make music with others. Ultimately, some will choose to become pro-
fessional musicians, performing, composing, or teaching based on extensive
learning they have acquired in universities or conservatories.

Music learning, like all learning, can be pictured as a spiral in which experi-
ences lead to understanding that leads to further experiences and greater under-
standing. Sometimes, when considered from the teacher’s perspective, this may
be called scaffolding, which means that the teacher provides experiences to pro-
mote understanding that leads to the next level of experience and understanding.
Over and over, the cycle repeats as the learner develops more and more capacity in
the subject matter.

The spiral of music learning is similar no matter how young or old the learner
may be. This is based on the fact that music begins as organized sound. The
learner hears and responds to the music, participates in making music, and then
seeks to understand why the music sounds the way it does. The teacher, who nur-
tures skill development and understanding, guides experiences and responds to
the learner’s desire (or need) to know, that is, to understand how the music works.
As the learner is ready for new concepts, terms, and performance tasks, the
teacher introduces them in ways that challenge the learner but are also within the
student’s abilities to be successful.

Whether an infant or elder, an amateur or a professional, a college student or a
midcareer accountant, learning music essentially follows the same spiral from
musical sound, to active music engagement, to understanding. In reality, all are
occurring simultaneously rather than separately, but the sound and engagement
may initially be mere actions that are later enlightened by understanding.

As an example, the familiar childhood song “Twinkle, Twinkle Little Star” is
often learned at home or in preschool. At first, the child simply imitates the teacher
(or whomever is singing), echoing the tune and the words. Soon, the child can sing
the entire song alone or with others, at which time movements may be added.
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These movements may relate to the text (the words) or to the higher and lower suc-
cession of the pitches in the melody. Movements might be added to show the
phrases of the song. The teacher may introduce the notation of the song, pointing
out that some pitches are vertically far apart on the music staff and others are
closer together. The child begins to apply the terms step and leap to the pitch dif-
ferences. As children develop more understanding of the pitches, the phrases, and
the rhythms, their singing of the song improves, and they are then able to apply
this knowledge to new songs.

If the new music learner is sixty instead of preschool age, the spiral is the same,
but the material is designed to suit the maturity and life experience of the student.
Even if such a learner has no prior formal music education, it is virtually certain
that he or she has been exposed to far more music than a preschool child. The
teacher might ask the student to name a familiar song or choose a commonly
known folk or popular song. After listening, the student would be engaged in
singing the song. The teacher would call attention to the same basic concepts
explored with preschool children but would use activities more appropriate to
adults. Ultimately, the sound-participation-understanding cycle would be repeated,
and both the student’s understanding and performance would improve.

A LIFE SPAN VIEW OF MUSIC LEARNING

For many years, the field of music education, which deals with issues of learn-
ing and teaching music, focused almost all of its attention on the education of
children and youth. Those who became professional teachers of music by studying
at advanced levels in colleges and universities believed that if children were given
systematic music instruction early in life, they would become lifelong participants
in music. The basic idea was that teaching children and youth would lead them to
appreciate and value music, attend concerts, and support professional musicians
and music organizations in their communities.

In recent decades, music educators have developed a broader perspective that
views learning music as something that can occur over an entire lifetime or that
may begin at any time during life. For a variety of reasons, some children may not
have music learning opportunities in schools and communities and may only as
adults discover that they want to know more about music. Some adults may have
had music instruction as children but were not interested at the time and have now
become interested in understanding and performing music. Some parents may
have discovered their own desires to learn music through the classes and lessons
their children are taking. Some people who learned to perform music when they
were younger may decide as an adult that they would like to compose music and
need to know more about it. Some professional musicians may feel they need to
reach a higher level of performance proficiency.

In other words, there are many reasons why adults may wish to begin or con-
tinue music learning, which means there need to be teachers who know how to
teach adult learners. Even though the spiral of music learning is the same, adults
of differing ages still need specific kinds of teaching that match their needs and
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interests. If a group of elders want to learn to compose music, they cannot be
treated the same as a group of ten-year-olds who are learning to compose music.

Perhaps the most important aspect of adults’ wanting to learn music is that they
have many years of life experience that children do not have. They may have col-
lege degrees, a lot of experience in a profession, knowledge of how to raise chil-
dren, and a strong ability to solve challenging problems. They may also be highly
motivated and are choosing to study music rather than being required to do so by
their schools or parents. However, they may also worry that because they did not
study music when they were young they will not be successful. They may be fear-
ful of not doing well. The teacher who works with adults must understand all of
these things to be effective and help students meet their goals.

CONCLUSION

As older adults retire and seek interesting ways to spend their time, many choose
to study music for the first time or to renew music study that they began when they
were younger. Some research has shown important health benefits for older adults
when they study music. Older adults also report that they enjoy the social aspects
of making music together. One organization, the New Horizons International
Music Association, has several thousand members from across the globe who play
music in their communities and gather for festivals around the world. Unlike many
organizations that largely focus on participation, New Horizons is an educational
organization for both beginners and experienced performers.

There are also many community music schools around the world that provide
opportunities to begin or continue music studies from infancy through adulthood.
There are orchestras made up of doctors and nurses, choirs made up of the employ-
ees of various companies, and music ensembles for individuals who have Alzheim-
er’s or other debilitating illnesses. All of these experiences involve learning music,
and some of them include creating and composing music as well.

In some communities, organizations made up of different generations of stu-
dents come together to make music. For example, a high school choir and a group
of singers from an elder care center may present a joint concert. Or a school band
and members of the community who play band instruments may join together to
practice and perform. Although there are many good reasons to begin music stud-
ies in childhood, music study can begin at any time during one’s life and bring
great joy and fulfillment at any age.
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59. Music in the Community

Dylan van der Schyff and Marissa Silverman

Modern society offers a range of possibilities for people to engage in musical
practice. These include music education programs in primary and secondary
schools; specialized training in performance, theory, musicology, and composi-
tion at universities and conservatoires; and professional ensembles such as sym-
phony orchestras. But people also create opportunities for music making outside
of these formal institutional environments. In such contexts, musical activities are
guided less by predetermined curricular requirements—or the demands of profes-
sional training and repertoire—and more by the interests of the participants and
the characteristics of the local communities they share. This chapter introduces a
variety of forms such community-based music making can take. In the process,
you will learn about some areas of research in community music, what commu-
nity music means for the people who participate in it, and what it offers for broader
issues related to cultural identity, social justice, and sustainability.

COMMUNITY MUSIC: WHAT IS IT?

There is a sense in which all music can be thought of as community music. Music
is, after all, a highly social activity requiring cooperation and a range of shared
social and cultural understandings. And indeed, music making of all kinds, in con-
figurations large and small—such as orchestra, rock bands, taiko drumming groups,
and formal music education programs—all involve people working together. Those
people all live in neighborhoods, towns, and cities that support and benefit from
such activities. Researchers who study community music want to know more about
the various forms it takes and what it means for the lives of the people who partici-
pate in it. Because of this, they have developed various ways of looking at the sub-
ject that can help us obtain a more detailed sense of what is involved.

For example, Lee Higgins (2012) suggests three main areas for research in
community music. These involve (1) exploring the types of musical activity that
characterize a particular community more generally, (2) examining how music is
created communally between specific members of a given group, and (3) studying
the ways community music programs are designed to foster positive forms of
social engagement. The first of these areas is referred to by Higgins as the “music
of a community.” Here, one might think of the different musical environments
created at an electronic dance music (EDM) event in Montreal, an outdoor perfor-
mance of traditional folk music in Prague, or at a church service in Alabama and
the kinds of shared experiences and collective meanings such events have for the
people who participate in them as performers and listeners. In line with this, the
music of a community explores the significance of collective music making for a
given culture or group of people. It involves the roles of both formal and informal
types of learning and practice, and it examines the various functions music serves
for the community as a whole. Put simply, the music of a community refers to the
kinds of musical practices, styles, and genres that are associated with a given
group and how the tapestry of musical activity contributes to the broader social
and cultural identity.
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Consider, for instance, the many ways in which drumming groups in Kopeyia,
Ghana, contribute to a shared understanding of the peoples, places, beliefs, and
histories of the society in which that music making happens. Consider, too, how
this music of a community helps to strengthen social and cultural belonging
among the people who participate in it, both as performers and listeners. To take
some other examples, one might think of the musical communities associated with
rap, metal, country, blues, punk, house, and jazz. In each case, the music making
is deeply connected with a shared sense of identity, which can also be reflected in
the ways people speak and dress and how they see themselves in relation to other
social groups.

The second area of community music research mentioned above involves study-
ing the activity of communal music making. Here, the level of inquiry shifts from
the broader cultural concerns associated with music of a community to the more
intimate level of musicians interacting in specific contexts. Consider again the
example of Ghanaian drumming. The relationships between master drummer,
supporting drummers, dancers, and various others involve bodily, sonic, emo-
tional, spiritual, and other forms of social and musical communication. The ways
these aspects play out may differ in performances, from group to group, and from
person to person.

The unique character of specific groups and events within broader musical
communities can also be examined in other contexts. Think, for example, about
the variety of approaches to rap that emerged in Los Angeles in the 1980s and
1990s, or the house music of Chicago that emerged in the same period, or the
many current instantiations of metal music around the world. Each of these com-
munities are established by individuals and groups that share common experi-
ences and ideals but who also express many differences in how they create and
think about their music. Moreover, it is these differences within musical commu-
nities that keep them creatively vital. Accordingly, the theme of communal music
making asks the researcher to examine the various ways specific members of a
community go about making the music they do, how they interact with each other
and collaborate, and what this means for their lives.

The third area of research involves exploring the ways communal music mak-
ing programs are designed to serve as forms of active social intervention. It is
these types of musical environments that many researchers refer to when they
use the term community music. One of the main features that distinguishes this
kind of community music is that it involves forms of musical learning and com-
munity building that are intentionally situated outside of music schools and con-
servatories. This is because it is thought that the kinds of musical practice and
learning that occur in these institutional environments often reflect too strongly
the musical ideals and practices of the dominant culture. As such, they tend to
ignore cultural diversity and the needs of marginalized groups. In response to
these concerns, community music organizations, programs, and facilitators
offer opportunities for collective music making built on principles of hospital-
ity, inclusivity, and respect for difference, where people of various backgrounds
and abilities can come together and participate in the creation of a musical
community.
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Community music programs are guided by highly skilled facilitators who aim
to foster creativity and collaboration among participants, where personal and
social growth is as important as musical development. Ideally, the musical activi-
ties of these groups are not meant to adhere to some pregiven model but, rather,
reflect the goals and backgrounds of the people who constitute them. As such,
community music remains open to a range of musical and cultural perspectives—
the music of a community and forms of communal music making mentioned
above. However, as these programs often comprise people of various ages and
cultural backgrounds, participants are encouraged to collectively develop their
own approaches to music making. As a result, improvisation, exploration, experi-
mentation, collaboration, and shared self-assessments play important roles in
community music programs.

HISTORY AND USES OF COMMUNITY MUSIC PROGRAMS

Precursors to the kinds of community music programs just mentioned can be
traced back to the early twentieth century. However, community music as a criti-
cal form of social intervention really only began in the 1960s and early 1970s in
the United Kingdom, North America, and Australia as part of the broader com-
munity arts movement. This movement reflected the growing counterculture envi-
ronment of the time, which developed alternatives to polarizing distinctions
between “high/serious” and “low/vernacular” art. In doing so, it encouraged cre-
ative learning and social engagement through the arts that took the experiences,
needs, and goals of participants seriously as guiding elements of practice. Today,
community music programs can be found across the globe, with organizations
such as the International Society for Music Education (ISME) offering important
international forums (journals and conferences) where facilitators and partici-
pants can share experiences, ideas, and research. This has revealed a range of
important applications for community music.

For example, programs have emerged that support intergenerational activities,
where participants of various ages collaborate and learn from each other. This
upsets the traditional adult-as-teacher/child-as-learner dynamic, affording envi-
ronments where participants can act as both teachers and learners who engage in
reciprocal acts of giving and receiving. Good examples of this can be found in the
work of Canadian researchers and facilitators Carol Benyon and Chris Alfano.
Benyon and Alfano have developed programs in which youth and senior citizens
come together to sing and learn to play instruments. Documentation of these pro-
grams has shown that, in addition to musical learning, a deeper appreciation and
understanding emerged across generational groups who participated. This helped
to break down stereotypes and foster mutual forms of respect and support between
participants. Similarly, across Canada and the United States, the New Horizons
Bands—whose motto is “Music for life!”—offer similar types of intergenerational
music-making opportunities.

Community music also serves an important role for socially marginalized
groups and individuals. For instance, the Meet4Music program (M4M) in Graz,
Austria, provides a safe environment where participants engage in weekly sessions
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involving musical and dance improvisation. The sessions are open to everyone in
the community. However, a special effort is made to include recent immigrants
and refugees. Research has shown that the open-ended and improvisational nature
of this program provides a way for established participants and newcomers to
interact, develop physical forms of communicating, and thereby build trust and
friendships even when spoken language is difficult or impossible. These observa-
tions demonstrate the important role community music can play in fostering an
openness to difference and for initiating new shared cultural understandings.

Similarly, community music programs have emerged in the context of music
therapy (sometimes called community music therapy), where the healing effects of
music are being developed in conjunction with the social benefits offered by com-
munal music making. As with M4M, these programs encourage participants to
express their own cultural experience and to make music creatively and collabora-
tively. This fosters a greater sense of identity, personal agency, and belonging
whereby people can think of themselves as more than just patients. Promising
outcomes for physical, mental, and social well-being are being shown in a range of
clinical contexts.

Important projects have also been initiated to serve at-risk children and youth
offenders, such as Youth Music in the United Kingdom and Musical Connections
in New York City. These projects offer opportunities for participants to engage in
activities that provide healthy diversions from harmful activities and promote self-
worth and social integration. Related projects involve work with prison inmates,
such as Mary Cohen’s work with the Oakdale Prison Community Choir in lowa.
Likewise, the Dallas Street Choir (Dallas, Texas), facilitated by Jonathan Palant,
invites homeless people to participate. These programs aim to promote personal
transformations and positive social exchanges.

Additionally, because community music often involves the activities of specific
groups of people in specific locations, it can also play a role in preserving indige-
nous forms of music making. Accordingly, a range of programs now exist that aim
to both protect and extend traditional practices by sharing them with the broader
community. For example, students at Queensland Conservatorium at Griffith Uni-
versity in Australia partner with indigenous musicians to develop collaborative
performance opportunities. Such events are intended to foster positive forms of
discussion and cross-cultural understanding. Similarly, an international research
project called Sustainable Futures for Music Cultures investigated and compared
conditions in nine musical cultures. In doing so, it explored the relationship
between music and other aspects of these communities with the aim of developing
strategies for ensuring the long-term preservation of cultural heritage.

CONCLUSION

This chapter has introduced some important aspects of what community music
can entail. We have touched on its implications for positive social and personal
transformation, social justice and sustainability, and human well-being more gen-
erally. There is, of course, much more to explore, and many new possibilities for
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community music are appearing on the horizon. The emergence of digital technol-
ogy and the internet means that musical communities can now be located online,
with participants collaborating across the globe.

Additionally, community music is emerging as a field of study in academia,
where a range of research projects have been initiated. Likewise, courses of study
are becoming available, where aspiring researchers and practitioners can gain
valuable practical experience and theoretical knowledge. For example, the master
of arts in community music at the Irish World Academy at the University of Lim-
erick (Limerick, Ireland) is both a theoretical and practical degree program. Here,
students learn about various kinds of community music. They also participate in
projects that engage members of the surrounding communities. These projects
involve leading orchestras as well as initiating musical activities in hospitals,
community centers, and more.

Lastly, it is possible that the introduction of community music into the aca-
demic sphere may help open a wider range of possibilities for formal music educa-
tion programs, leading to a greater appreciation of the meaning of improvisation,
creativity, collaboration, and other cultural perspectives for musical learning.
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60. Media and Technology in Music Education

Evangelos Himonides and William Forde Thompson

Listening to live “unplugged” music is enjoyable, but most of the time, the music
that we listen to involves a lot of modern technology. Technology is used for
amplifying instruments, for recording the musicians in a studio, for mixing tracks
at the music production stage, for laying down the final polished “audio-master”
track, and for delivering the music to our ears, whether through radio, television,
or a digital audio device such an iPhone. In contemporary society, a full under-
standing of music requires knowledge of the entire process by which music is
produced, which includes all the technologies required to produce and deliver that
music.

What counts as technology? Is technology limited to computer technology and
mixing boards? Not at all. In fact, anything that is created by humans and sup-
ports musical behaviors can be considered a technology. Every musical instru-
ment is an example of technology. A piano is a type of technology for producing
musical sounds, as is a flute or an acoustic guitar. The car that we use to drive to a
concert is a technology that supports our music experience. Even the clothes that
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musicians wear while performing music and the rooms that they perform in can
be considered technologies that support musical behavior. Technology is every-
where, and we need to adopt a much broader understanding of technology than
what we usually learn in school. An appreciation of all forms of technologies that
support musical behaviors can not only help us to understand our experiences of
music but also to anticipate educational challenges, including the challenge of pre-
paring young people for jobs or careers in music that have yet to become defined.

TECHNOLOGY IS UBIQUITOUS

Aside from singing in the nude in the woods, every musical activity that we
engage in involves some form of technology. Even at the very early times of
human evolution, our ancestors used technological “solutions” for our music mak-
ing. For example, the oldest flute that archaeologists have found dates back
approximately forty thousand years (the Aurignacian period flute). It is fair to
assume that simpler technologies, such as sticks and other improvised percussion
instruments, were used by ancestral musicians much earlier, perhaps as early as
the very beginnings of our (and parent or cousin) species.

Given the large number of skills needed to become a musician and the fact that
there are many possible paths to succeed as a musician, music educators are faced
with the challenge of how to maximize career opportunities for their students.
Learning about advanced harmony and counterpoint is important, but to get a job
as a musician, students need more. For almost every musical profession, learning
about technology is crucial for developing the musical knowledge and skills that
are needed to become a professional musician. Understanding technology is
important at any age and point along our musical journeys, regardless of our abili-
ties, disabilities, cultural backgrounds, or socioeconomic status.

Photo 60.1 Two Young Girls in the Studio Exploring a Digital Vocoder and Desktop
Looping Machine Together. (Photo by Evangelos Himonides. Used by Permission.)
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INTEGRATING TECHNOLOGY INTO MUSIC EDUCATION

One does not need to spend too much time browsing through music education—
related materials (e.g., course outlines, textbooks, policy, curricula) to see that
technology is usually present in one form or another. Many young children have
been brought up with technology and feel comfortable using it, like the children
shown in photo 60.1. Technology is also incorporated into classroom teaching of
music, as shown in photo 60.2. Unfortunately, technology is often taught in disap-
pointingly noncreative, superficial, and sterile ways. It is often presented as though
it were detached from musical experience (listening, developing, learning, prac-
ticing, communicating) and as a technical addition to the curriculum in which
students might learn about particular pieces of music software or hardware. This
approach tends to discourage students from appreciating the fundamental role of
technology in music experience and explains why many talented students prefer to
identify as “nontechy, traditional musicians” who avoid areas that they perceive as
“too technological.”

But is this possible? Technology is everywhere, so it would be naive to believe
that we are ever detached from technology. There are many tools that any musi-
cian or music student might use on a daily basis, such as a mirror, a piece of paper,
a metronome, a tuning fork, and a piano. We take such “technologies” for granted,
but if we consider that we have been making music from the beginning of our
journey as a species, they are almost as modern as any software or hardware avail-
able. From the perspective of our evolutionary history, the wristwatch is a very
modern invention, and one that is already being superseded by other technologies
for keeping time. In other words, we are almost always engaging with technology
in one form or another, and technologies are continuously being invented, refined,
and replaced with something better.

Photo 60.2 A Group Keyboard Pedagogy Class at the University College London
Institute of Education. (Photo by Evangelos Himonides. Used by Permission.)
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Why is it important to acknowledge the fundamental role of technology in our
lives? Because our attitude toward technology will determine the level of our suc-
cess in using technology effectively and whether we experience it meaningfully or
not. It also defines our engagement (or disengagement) and our affection (or disaf-
fection) about it. The good news is that young generations of students and learners
are gradually becoming more acquainted with the role of science and technology
in musical practice. It is important to take advantage of this momentum so that
technology becomes accessible to all and less foreign to those who have not been
introduced to its rich potential.

What are some ways that technology can be integrated into music learning? As
one example, research has been done to evaluate the usefulness of real-time
(moment-to-moment) visual feedback technology within a singing studio. The
participants in the study were based in different singing studios in England and
consisted of participants whose expertise in singing ranged from skilled amateur
to advanced professional. The singers had access to visual representations of their
singing, including a display of the frequency (pitch) contour of their voice, which
reflects the sequence of notes being sung, and a display of spectral energy, which
gives an idea of the timbre (overall sound) of the voice. The presence of this addi-
tional technology was found to positively affect the learning process. The feed-
back was valuable for both the singers and for their teachers, enriching the
meaningful feedback that could be given.

TEN CORE USES OF MUSIC TECHNOLOGIES

How should educators and students understand the role of technology in music
education? In what contexts are technologies most useful to us? Below, we iden-
tify ten different ways that technologies can be used in music education.

1. Anything that helps us become a better musician: Any tools that can be used
for the development of specific musical skills must be considered technolo-
gies. Such tools may include aural training methods, books, and websites as
well as encyclopedic materials and multimedia resources.

2. Anything that helps us understand music and/or the wider impact that music
has on our lives and ongoing development: Within social networking plat-
forms and online content sharing platforms, people often focus on the power
of music. There are countless emotional accounts of the impact of music in
everyday life, and such accounts may differ depending on social context, age
group, and religious or political background. Such technology-supported
accounts educate us about the power of music and develop our awareness of
musical contexts that are outside of our own personal experiences.

3. Anything that allows us to record, capture, experience, study, create, com-
pose, document, analyse, and archive sound and music: In contemplating
these outcomes, most of us think of technologies such as notation software,
sequencing software, and digital audio workstations (DAWs). However, we
need to adopt an even broader definition of technology that includes any type
of tool that people can use for these pragmatic purposes. Individual musicians
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should be free to exploit whichever aspect of technology is suitable to their
personal needs.

4. Anything that enhances the teaching and learning experience in the music
classroom: Can an interactive whiteboard or a USB pen drive be “music tech-
nology”? Absolutely! When used effectively, they become crucial parts of a
meaningful learning experience. Music technology is not necessarily some-
thing that requires a MIDI keyboard or a loop player.

5. Anything that provides wider access to other people’s music: A fundamental
characteristic of any meaningful educational and learning experience is
polyphony, but in this context not musical polyphony but rather a varied, col-
orful, rich, and pluralistic sound (i.e., polyphonic) input. Any good musician
will consider multiple sources of sound input, just as theologians study mul-
tiple religions, artists learn to appreciate many different art movements, and
literary critics and writers consider the contributions of authors from different
countries and eras. Media technology allows us to experience other people’s
music easily and effectively, and these experiences directly contribute to our
musical understanding.

6. Anything that allows us to experience music in new ways: Before the inven-
tion of the gramophone and phonograph around the turn of the 1900s, there
was no way to record music, so it was always experienced as a live perfor-
mance. Technology now allows us to experience music in a plethora of ways,
from a personal intimate experience while wearing headphones to a widely
shared experience on a social media platform, and even as part of a virtual
reality (VR) game. Technology continuously expands and enriches our expe-
riences of music.

7. Anything the allows people with special needs or disabilities to access music:
One of the most important uses of technology is to bring music to all people,
regardless of ability. Not everyone has the fine and gross motor skills to play a
violin or piano, but everyone can use technology to access, experience, and
create music. Music technologies can be used for pleasure, rehabilitation,
health, and well-being. New music programs (which are technologies) are dra-
matically changing and enhancing the lives of people with disabilities and
supporting the development of children and young adults with learning
difficulties.

8. Anything that helps us monitor and assess teaching practice in the music
classroom: Education is most effective and meaningful when it has a mean-
ingful and tangible impact on people’s development. Educational assessments
help us to understand the impact of education, whether through e-portfolios,
digital assessment methods, classroom observation technologies, or analysis
engines. Access to big data allows us to test different assessment strategies
effectively across vast populations.

9. Anything that allows us to monitor and assess students’ learning experiences:
Over the last century, educational research has provided strong evidence that
not all students learn in the same way; some students learn effectively and
efficiently, but others do not. Technology offers immense potential in allowing
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customized, student-specific educational experiences so that each student can
receive an education that is optimally suited to his or her specific needs, aspi-
rations, and passions.

10. Anything that allows us to research, scrutinize, assess, and evaluate educa-
tional theories (and their application to practice) and allows us to develop new
theory, practice, and policy for music education: This last use of technology
incorporates all previous uses together such that researchers and educators can
continue to refine the applications of technology in music education. Educators
can develop theories that suggest the development of new tools for learning,
new methods to evaluate learning, and new ways to celebrate music. Examples
of such technologies include online forums that advocate the importance of
music education, archives that preserve the musical heritage and culture of
indigenous populations, collaborative platforms, showcasing skills and new
forms of performance, compositional tools, and novel musical instruments.

CONCLUSION

Technology and music are richly intertwined, and their interaction is funda-
mental to musical experiences. As new technologies become available, creative
new musical practices come to life and are applied in creative ways. It is important
to be open-minded about the nature of technology and what we can do with it.
After all, technology is a fundamental part of being human as much as music is a
fundamental part of humanity. We are not trapped or limited by technology.
Instead, we should celebrate the freedom that technology can offer us and the cre-
ative and exciting opportunities that it affords. Anyone who aspires to develop as
a musician should be given the opportunity to do so, whether they are prodigies,
typical adolescents, or have a mental or physical disability. Technology can pro-
vide opportunities for all people to become the musicians that they want to be, so
we should all embrace and celebrate the many technologies in our lives and
develop them further.
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