Description: Percussionists are able to control note duration (independent of volume)
through variations in the length of striking gesture. Surprisingse gestures do not
result in any acoustic change, but rather create an audio-visisabnl altering only the
perceptionof note duration.

Session outline

1) Introduction (10 minutes)

a.
b.

C.

d.

Explain gestures (e.g. “up-down” motion used in striking instrument)
Define problem
i. Many such as Leigh Stevens maintain gestures are irrelevant
il. Others such as Elden “Buster” Bailey believe they do play a role
Survey previous work
i. Erik Saoud
ii. Writings by Bailey and Stevens
lii. Psychological research on sensory integration
Frame the talk
I. Acoustics are not the same as perception
ii. Previous scientific work has focused only on acoustics, while
intuitions of musicians are often more grounded in the perceptual
experience
iii. Definition of perception

2) Experiment (15 minutes)

a.
b.
C.

d.

Discuss recordings and show videos of Michael Burritt
Describe experimental procedure
Results
i. Acoustic — gestures do not have any affect
ii. Perceptual — gestures have significant affect
Conclusion (interpretation rests on decision regarding where music exists)

3) Nature of Perception (10 minutes)

a.

ooo

e.

Acoustics vs. Perception (our perception is not in 1:1 correspondence with
the world)

Visual illusions (Miller -Lyer & Ebbinghaus illusions)

Cross-modal illusions

Relationship between acoustics and music

Music exists in the mind of the listener

4) Conclusions (10 minutes)

a.
b. Sound is not music until it is perceived

C.

d. A basic understanding of perception is an important part of any musical

Gestures affect perception
Therefore gestures are musically useful

education

5) Questions from audience (5 minutes)
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Despite considerable discussion, investigation,
and empirical research, percussionists continue
to disagree whether gesture length (e.g. “long”
vs. “short” motion) used when striking the
marimba has any effect on note duration. Many
agree with Buster Bailey that when, “sharp wrist
motions are used the only possible results can be
sounds of a staccato nature. . . [with] smoother,
relaxed wrist motions, the player will be able to
feel and project a smoother, more legato-like
style” (1963). Others adamantly maintain
gesture length could not possibly affect note
duration (Stevens, 1990). Leigh Howard Stevens
has gone so far as to argue “stroke height has no
more to do with duration of bar ring than the
sound of a car crashing is dependent on how
long a road trip was taken before the accident”
(2004). This opinion was supported by a
guantitative analysis which failed to find any
reliable acoustic distinction between notes
produced with long vs. short gestures (Saoud,
2003).

Resolving disagreement regarding the seemingly
simple question of whether gesture length affects
note duration requires realizing this complex

guestion actually contains two parts (Schutz &

Lipscomb, 2007). The first deals with physical

sound (acoustics), and the second with how
humans process that sound (perception).

This proposed session will focus on a research
project designed to explore whether gestures
affect note length by independently examining

acoustic and perceptual results of long and short
gesture lengths. After explaining the research
methodology and results, the session will

conclude with discussion of the implications of

these findings for performance practice.

Methodology
Renowned marimba virtuoso Michael Burritt
performed a series of “long” and “short” notes
on a Malletech “Roadster” marimba in the
Master Class Room of Northwestern
University’s Regenstein Hall, using Malletech
MB-8 and MB-13 mallets. The pitches selected

were evenly spread across the instrument: E1
(587 Hz), D4 (~587 Hz) and G5 (~1568 Hz). As

shown in Figure 1, the performer held four

mallets as if performing in a recital and was

visible from the waist upwards, capturing his full

range of motion. (Videos are available online at
http://www.mschutz.net/PASICO8.html

Figure 1 Screen shot of sample video
Each video displayed Michael Burritt performing
using either a long or short gesture

Fifty-nine undergraduate music majors (non-
percussionists) at Northwestern University
participated in the study. Videos of both “long”
and “short” notes were presented twice — both
with visual (audio-visual) and without visual
(audio alone) information. Participants indicated
perceived duration using an unmarked, 101 point
slider with endpoints labeled “Short” and
“Long.” Before starting the experiment they
were informed that audio and visual information
would not always match, and asked to base their
ratings on what they were hearing alone.

Results

As summarized in Figure 2, sounds produced by
long and short strokes were acoustically
indistinguishable. Accordingly, ratings of the

two did not differ when presented as audio alone
(Figure 3). However, when visual information

was included, ratings were significantly longer

for notes produced with long gestures. For a
detailed statistical analysis see Schutz and
Lipscomb (2007).



Figure 2 Acoustic analysis of notes produced wittohg and short strokes
The profiles (e.g. energy over time) of notes peeduby long (solid blue) and short (dashed redplsis are

acoustically indistinguishable
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Figure 3 Duration ratings by condition

Notes produced with song (shaded) and short (un-
shaded) notes were rated statistically differentyon
when presented with gestures. Error bars depict a
95% confidence interval around the mean

Conclusions

Conflicting answers to the original question were
in fact both correct — they merely made different
assumptions (e.g. acoustics vs. perception) with
respect to a surprisingly vague question. While
the gestures themselves do not offer any control
over the sound of the note, they are essential in
controllingthe way the note sound#é\s sound is
not music until it is perceived by a listener,
altering perception effectively alters the music.

Because live performances include both auditory
and visual components, it is possible for
performers to produce differences in note
duration as long as the audience is watching as

well as listening. Contexts that ignore visual

information (e.g. blind auditions, radio
broadcasts, CDs, etc) are robbing both
performing and listener of a significant

dimension of musical communication. Virtuosos
such as Michael Burritt are masters at shaping
the musical experience — which in this case
means using visual information to accomplish
that which is impossible “in reality.”

College educators agree that a basic
understanding of music theory is an
indispensable component of musical training.
Similarly, experiments such as this demonstrate
that a functional understanding of the perceptual
system is also important to performers, as it
plays such an important role in defining the
musical process. For more information, on this
project, please see this proposal's website at:
http://www.mschutz.net/PASIC08.html
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