In all cultures, throughout history,

accompanied human life. But what is it we hear,

sometimes with great

appreciation and skill,

music has

by Daniel J. Levitin, Ph.D.

sometimes not? Is it anly training that separates

the opera fan from the “tin ear”? What about that

mysterious ability called “absolute pitch”?

In Search of the Musical Mind

MeGill University psychologist and former
professional musicinn Dandel J. Levitin exploves
the brain’s complex systems for processing
music and asks whether music may be a unigque
human evolutionary adaptation that serves
some basic and anctent funciions. With a nod

tv Herman Melville, jorn hime as be seis out
for €The Great White Hall.”

s I strolled down a nondescript
back street not far from Carnegie
Hall, I heard a taxi horn blare.
Not an uncommon sound in Manhattan,
mind you, but the accompanying responsc
caught me by surprise. Seemingly
before the horn blare even ended, I heard
an authoritative voice call out “E-flac.” I
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turned to see a black-tied and -tailed young
man, carrying under his arm whar appeared
to be a violin case. His companion, a
woman with a case about the size of a flute,
added, “But ten cents sharp!” I saw them
enter the back door of a large building, not
realizing it was The Great White Hall itself.
Hurrying around to the front of
the hall, I lucked on a single ticket for the
evening’s performance of The Rite of
Spring. I had played this piece as the bass
clarinet player in our high school orchestra,
but I had never heard it from a vantage
point that would afford me the opportunity
to distinguish something other than my own

If we all bear things the same,

it is difficult to account for why one
man’s Madonna is another

man’s Mozart. Yet if we all hear
things diffevently, how to explain
that certain pieces ave popular with

almost everyone?

part mingled in with the staccato sounds of
the trombones, whose bells were always
dirccted, menacingly, at the back of my skull.
Once inside the hall, T listened care-
fully to the conversations of the audience
around me. “I hope they don’t take it too
fast—I saw Cincinnati do it last season, and
they had way too much tempo!” “Do you
think there’ll be an intermission? I can’t see
the program—they have to have an inter-
mission, don’t they?” “I love the opening
movement. It really makes me think of

springtime when T was a little girl, lying in

the wildflower meadows.” The man next to
me said to his wife, “This isn’t one of those
atonal pieces, Is it?” A pair of teenagers,
covered with body piercings and henna tat-
toos, compared Stravinsky to their favorite
metal band, Metallica: “Listen to his use of
modes—it’s very Goth!” A young woman
offered enthusiastically, “I love the part
where the timpanis play,” and her companion
answered “Which ones are the timpanis
again?” Then he whispered to her, thinking
no one else could hear, “How can you hear
one instrument when so many are playing?”

Seven audience members, and each
heard something very different in the same
complex picce of music: not surprising.

But even listening to a few simple, isolated
tones, few of us could replicate the precision
with which the two musicians named the
sound of the taxi horn.

Years ago, my undergraduate adviser,
Roger Shepard, conducted a study in audi-
tory perception at the Bell Telephone Lab-
oratories in Murray Hill, New Jersey. When
Roger played his co-workers a semitone—
the smallest interval in Western music,
equal to the distance between two adjacent
keys on a piano—he found that half the
people could not tell him whether he had
played the same note twice in a row or
two different notes. A semitone opens the
well-known piano piece by Beethoven
“Fiir Elise,” which is heard throughout the
Western world with great frequency at chil-
dren’s piano recitals. Its first five notes form
a repeating pattern of a note followed by a
(semitone) step down, then back to the first
note. If half the people listening to (and
presumably enjoying) “Fiir Elise™ cannot
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From the mountains of Peru to the urban metropolis, no known
society lacks music. Some of the oldest human artifacts ever found
were bone flutes and drums.

tell that the five opening notes are not the
same, what are they hearing?

This is onc of many questions now
being addressed scientifically in the emerging
field of music cognition and perception.

By nature, this field is interdisciplinary, with
research scientists joining the endeavor
from cognitive psychology, neuroscience,
computer science, musicology, and educa-
tion. They are asking, for example, if we can
ever know whether what I hear in music is
the same as what you hear. If we all hear
things the same, it is difficult to account for
why one man’s Madonna is another man’s
Mozart. Yet if we all hear things differently,
how to explain that cerrain pieces are popular
with almost everyone?

Why is it that some people in our
culture can be moved by music and others

cannot? For some, a day without music is
unthinkable; music accompanies them

as they wake, while they shower and eat, in
their cars on the way to work, and in the
background as they work. It may ser the
mood for romantic encounters, or energize
athletic workouts. Music is used during
times of war for patriotic solidarity or for
synchronization of infantry, during times of
sadness for comfort, during religious
ceremonies from the solemn to the joyful
and everything in between. Music’s unique
status in the lives of humans is marked, as
David Huron of Ohio State Universiry says,
by its ubiquity and its antiquity. There

is no known culture in the world that lacks
music, and some of rthe oldest human-made
artifacts ever found are musical instruments
(for example, bone flutes and drums).
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Indeed, music making predates agriculture
in the archeological record.

What is the evolutionary basis of
music, and what has science learned about
music and the brain?

WHAT WE HEAR IN MUSIC
My own work is directed at answering the
fundamental question that T first raised:
What is it that different people hear when
they hear the same piece of music? The theo-
retical issues that motivate this rescarch are
my interests in the fidelity of sensory memory
and the relations among how we perceive,
classify, and remember what we hear. A cen-
tury ago, the Gestalt psychologists believed
that sensory experiences leave a “residue”
in the brain’s memory system that contains
information about the original stimulus,
even after that stimulus is gone. Even if this
is not literally true, specific features of sensory
events might well be recorded in long-term
memory. One way I have tested this idea has
been to probe what people remember about
the music they have heard and, specifically,
what they are able to recall or produce of
music they know well and like.

When we hear music, we are actually
perceiving seven different attributes, or

“dimensions”:

1. Pitch is a purely psychological construct,
related both to the actual physical
frequency of a particular tone and to its
relative position in a musical scale. It
provides the answer to the question,
“What note is that?” (“It’s C-sharp.”)

2. Riythm refers to the durations of a series
of notes. For example, in the ditty

— ——

known in America as “shave-and-a-hair-
cut, two bits,” the rhythm is long-short-
short-long-long-(pause)-long-long.

3. Tempo refers to the overall speed or pace
of the piece.

4. Contour describes the overall shape of
a melody, taking into account only the
pattern of “up” and “down.”

5. Tembre 1s that which distinguishes one
instrument from another—say, a trumpet
from a piano—when both are playing
the same written note. It is a kind of
tonal color that is produced by overtones
from the instrument’s vibrations.

6. Loudness is a purely psychological construct
that rclates (nonlinearly and in poorly
understood ways) to the physical amplitude
of a tone.

7. Spatial location is a cue we interpret
based primarily on time and spectral
differences in what we hear.

These attributes are separable. Each can be
varied without altering the others, allowing
the scientfic study of one at a time, which
is why we can think of them as dimensions.
Melodies are defined by the pattern
or relation of successive pitches across time;
most people have little trouble recognizing a
melody that is played in a higher or lower
key than expected. In fact, many melodies
do not have a “correct” pitch; they just float
freely in space, starting anywhere. “Happy
Birthday™ is an example of this. One way to
think about a melody, then, is as an abstract
prototype, which is derived from specific
combinations of key, tempo, instrumentation,
and so on. A melody is an auditory “object”
that maintains its identity under certain
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Piano tuners strike a tuning fork to help them identify
precisely the pitch they want a given key to create.
People with absolute pitch can produce or identify
tones without reference to any external standard.

transformations, just as a chair maintains its
identity when you move it to the other side
of the room, turn it upside-down, or paint it
red. So, for example, if you hear a song
played louder than you are accustomed to,
you can still identify it. If you hear it at a
different tempo, played by a different instru-
ment, or coming from a different location in
space, it is still the same melody. Of course,
extreme changes in any of these dimensions
will render it unrecognizable; a tempo of
one beat per day or a loudness of 200 decibels
might stretch the limits of identification.

"THAT’S A C-SHARP": ABSOLUTE PITCH
People with a special ability called “absolute
pitch” (AP) can rell us something about
how the human brain processes melodies
and pitch. By definition, those with AP are

able to produce or identify tones without
reference to an external standard. If they
hear a car horn, they may say, “Ihat’s E-
flac!” In contrast, if vou play a tone from
the piano and ask people what you played,
most cannot tell you (unless they watched
your hand). People with AP can reliably tell
you, “That was a C-sharp,” and some can
even do the reverse. Ask them to produce a
middle C (the center key on a piano key-
board), and they will sing or hum or whistle
it for you. Those with AP have memory
for the actual pitches in songs, not just the
pitches in rclation to one another. In fact,
when most of them hear a song in a different
key (and therefore with different pitches),
it sounds wrong to them.

The ability to recognize and identify

absolute pitch presents the research scientist
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