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ABSTRACT

The purpose of this study is to determine how musically trained
and untrained listeners sort Western classical melodies into
clusters based on perceived similarities. Listeners at three
expertise levels sorted MIDI and natural excerpts from the piano
music of Bach, Mozart, and Beethoven. We analyzed the data using
DISTATIS!, which showed an effect of composer with both MIDI
and natural stimuli, and an effect of pianist with natural stimuli.
However, there was only a weak effect of music training.

BACKGROUND

Previous investigations show that:

*Sorting tasks can reveal the underlying intuitive structure of a
collection of items, in this case musical excerpts?.

* Sorting tasks can be used to compare experts and non-experts

without relying on specialized vocabulary, and they tend not to
fatigue participants?.

* Sorting tasks require minimal training. Amateurs and experts
often give similar results34, though similarity between amateurs
and experts may differ by stimulus type?.

PARTICIPANTS

Musicians

musical training = 5 years and above
* Experiment 1:

N=18
* Experiment 2:

N=10

Moderate Musicians

musical training = 1 to 4 years
* Experiment 1:

N=10
* Experiment 2:

N=17

Nonmusicians

musical training = less than 1 year
* Experiment 1:

N=11
* Experiment 2:

N=10

STIMULI

 Piano music from Bach, Mozart, Beethoven
* Experiment 1:

- 21 MIDI, 7 from each composer

- Excerpts were 9 to 10 s long
Experiment 2:

- 36 excerpts from CD recordings, with 3 from each composer by
each of 4 pianists: Arrau, Barenboim, Pires, Richter

- Excerpts were 9 to 15 s long

* We presented the stimuli as audio icons arranged randomly on a
PowerPoint slide.

Sorting excerpts of Western classical music
based on perceived similarity.

RESULTS — EXPERIMENT 1: 21 MIDI STIMULI

Free Sorting

Composer Barycenter: Components 1, 2

Component 2 variance: 11.03%

(a) Component 1 variance: 13.83%

Composer Barycenter: Components 3, 4

Component 4 variance: 6.82%

( b) Component 3 variance: 8.06%

Musical Experience: Components 1, 2

Nonmusifian

Moderate

Constrained Sorting

Composer Barycenter: Components 1, 2

Component 2 variance: 13.21%

(d) Component 1 variance: 19.70%

Composer Barycenter: Components 3, 4
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RESULTS — EXPERIMENT 2: 36 NATURAL STIMULI

Composer Barycenter: Components 1, 2

Component 2 variance: 7.93%

(g) Component 1 variance: 10.58%

Composer Barycenter: Components 3,4

Component 4 variance: 5.28%

(h) Component 3 variance: 5.89%

Composer Barycenter: Components 1, 2

Component 2 variance: 13.03%

(l) Component 1 variance: 21.47%

Composer Barycenter: Components 3, 4

Component 4 variance: 5.76%

( m ) Component 3 variance: 7.03%

Pianist Barycenter: Components 1, 2
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(J) Component 1 variance: 10.58%
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Musical Experience: Components 1, 2
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* Each experiment involved two parts:

* Part 1 — Free Sorting: At first, participants sorted excerpts freely
into any number of clusters.

* Part 2 — Constrained Sorting: Then participants sorted excerpts
into three clusters according to whether a single composer could
have written the pieces in the group.

* Participants could listen to each excerpt as many times as they
wanted to.

* We investigated the effects of composer, pianist, and music
training on sorting.

*To analyze the data, we applied DiSTATIS, a recent adaptation of
multi- dimensional scaling specifically adapted to reveal the
perceived dissimilarity among items, as well as to investigate
group differences.

DISCUSSION AND SUMMARY

Composer

Experiments 1 & 2: Participants were able to strongly differentiate
Mozart’s excerpts from Beethoven’s, with Bach falling in between
those two (see Figures a, d, g, |).

Pianist
Experiment 2: Participants’ sorting decisions were strongly
influenced by pianists. Richter’s performances of the three
composers were clustered relatively close to the Mozart region of
the solution, indicating their clarity and balance; in contrast, those
of Barenboim were clustered in the Beethoven region, indicating

their sumptuousness and passion (compare Figures g and i, | and n;
also see Figures j, o).

Musical Experience

Experimentsl & 2: Effects were not strong and the highest and
lowest expertise groups were differentiated only in the free sorting
task of Experiment 2 indicated by nonoverlapping confidence
intervals (see Figures ¢, f, k, p).
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