Volume 7, Spring 1987

‘I_H' W " Psychomusicology
_ a journal of research in music cognition




The Journal, PSY CHOMUSICOLOGY, was established with a biannual publica-
tion schedule. Adherence to the publication schedule was not possible due to
significant problems encountered in the startup process of the Journal. In the best
interest of a timely publication, an editorial decision was made to publish only one
issue for each of the years 1983 to 1986. Volume 3 (Combined Numbers 1-2),
Volume4 (1-2), Volume 5 (1-2), and Volume 6 (1-2) have been published. Biannual
publication resumes with this issue, Volume 7 (Number 1).

David Brian Williams, Editor

Editorial and Psychomusicology
Business Offices: Department of Music
Ilinois State University

Normal, IL. 61761

Published by: Office of Research in
Arts Technology
Illinois State University

The Journal publication was prepared on an Apple Macintosh SE microcomputer and Laserwriter
printer using Aldus Pagemaker, Mark of the Unicorn Professional Composer, Silicon Beach Software
SuperPaint, and Microsoft Works.

Psychomusicology logo by James C. Carisen.




|
\7{ “_’ - Psychomusicoiogy

a journal o1 research in music cognition

Editor: David Brian Williams, Ulinois State University

Associate Editors
James C. Carl: 2», University of Washington
W. Jay Dowlir ~, Univers‘ty of Texas, Dallas
Thomas W. Tunys, Southern Methodist University

Manuscript Editor: Donna Brink Fox, Eastman School of Music

Consulting Editors
Harold F. Abelcs, Teachers Collzge, Columbia University
Gerald 1. Balzano, University of California, San Dicgo
Roger Brown, Harvard University
Warren C. Caiapiell, University of Connecticut
Lola Cuddy, Qucen's University, Ontario
Diana Deutsch, University of California, San Diego
Pierre L. Divenyi, VA Medical Center, Martinez, California
Alf Gabrielsson, Uppsala University, Sweden
Jack Heller, University of South Florida
Mari Riess Jones, The Ohio State University
Howard Kallman, State University of New York, Albany
David LaBerge, University of California, Irvine
Dominic Massaro, University of California, Santa Cruz
Mary Nicholas, Illinois State University
Robert Suderburg, Williams College
Jack Taylor, Florida State University

Editorial Assistants: Janet Kuchar, Margaret M. Ostrander
Graphics: Thomas L. Ruud

Desktop Publishing: A. Lorraine Gibson

Business Manager: Kristina M, McKinzie

ISSN 0275 3987

Copyright 1987 by the Journal, PSYCHOMUSICOLOGY.

T 1



CONTENTS

Volume 7, Number 1

\,—” “—,I Psychomusicology
a journal of research in music cognition

1

3 The Influence of Expectancy on Melodic Perception
* AM. Unyk and J.C. Carlsen

24 Forthcoming Contents

25 Music as a Mnemonic: The Effects of Good- and Bad-
Music Settings on Verbatim Recall of Short Passages
by Young Children « H. Gingold and E. Abravanel

40 Table of Contents Exchange

41 Children’s Understanding of Rhythm: The Relationship
between Development and Music Training « R. Upitis

61 The Perception of Sound as Music: A Preface
* J. Heller

62 Obituary: William Poland
63 The Perception of Sound as Music « W. Poland

71 Reflections on “The Perception of Sound as Music”
* A. Blombach

77 Tonal Hierarchies and Perceptual Context: An Experi-
mental Study of Music Behavior « H. Brown

91 Music Cognition « W.J. Dowling and D.L. Harwood
(Reviewed by T.W. Tunks)




THE INFLUENCE OF EXPECTANCY ON
MELODIC PERCEPTION

Anna M. Unyk
James C. Carlsen
University of Washington

The fulfillment and violation of melodic expectancies influences musicians’ ability
to perceive, identify, and recall melodic patters as measured by transcription accuracy.
Twenty-seven musicians registered their melodic continuation expectancies by singing.
Those expectancies were used to generate six types of brief melodies that varied in their
relationships to the individual musician’s expectancies: fulfillment of strong expectan-
cies, fulfillment of weak expectancies, interval-size violation of strong or weak expectan-
cies, and contour violation of strong or weak expectancies. The test melodies were pre-
sented aurally for transcription. Analysis of variance revealed that violations of strong ex-
pectancies led to more errors than expectancy fulfillment. Contour violations did not lead
to more errors than mere interval-size violations. Analysis of the pattern of errors sug-
gests that the salience of contour in melody strongly resists the influence of expectancy
upon perception, but does not completely overcome it.

The process of expectation or anticipation of future events in listening to music
is the focus of several theories of music perception. Meyer (1956, 1967) contends
that each music style has characteristic patterns of pitch, rhythm, harmony, etc. that
occur more often in that style than in others. Through experience with styles,
listeners internalize these probabilities of occurrence which become the basis of
their expectancies for future events while listening to unfolding music patterns. Ex-
pectancies are also influenced by Gestalt laws. These laws dictate that perceptual
processes strive towards completion, good continuation, regularity and symmetry,
and expectancies reflect these strivings. If these expectancies are violated in music
listening, inaccuracies occur in the memory for these events. According to Meyer,
encountering unexpected events contributes to a listener’s emotional response to
music.

Jones (1981, 1982) suggests that expectancies in music listening are deter-
mined by the “ideal prototypes” of a music style. These prototypes reflect the
perfect symmetries which underlie, but rarely appear, in a particular style; expec-
tancies, therefore, are often violated in music. While unexpected events create
interest in music, they are also thought to be more difficult to recall.

Krumhansl, Bharucha, and Castellano (1982) propose that music patterns are
notrandom events, but conform to patterns that are characteristic of a music culture.
Through experience with these patterns, listeners abstract and internalize the
underlying regularities in them. These internalizations are called cognitive repre-
sentations of music, and give rise to expectations as to what is likely to follow in an
unfolding music pattern. Krumhansl (1979) suggests that the structure of these
internalized regularities also influences the stability of memory traces.

Several empirical studies in the psychological and psychomusical literature
lend support to the hypothesized existence of prototypes, cognitive representations,
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Melodic Expectancy

and expectancies. Evidence is also provided for the influence of expectancy on
perception, identification, and recall of events.

Rosch (1975a, 1975b) conducted several experiments which suggest that the
organization of categorical thinking revolves around prototypes or most represen-
tative examples. She asked individuals to rank objects in terms of how representa-
tive or prototypical the objects were of a particular category. Rosch found that
subjects were able to rank objects belonging to a category differentially along the
dimension of prototypicality and that there was a high intersubject agreement on
these rankings. She also found asymmetries in similarity judgments of these
category members. Less prototypical members were judged to be more simifar to
more prototypical members than vice versa. Rosch considered this to be evidence
that more prototypical examples of a category act as reference points for the
category.

Krumhansl (1979) studied cognitive representations of pitch using the method
of similarity ratings. She asked subjects to rate the similarity of two tones within
the context of a major scale. She found that nondiatonic tones were judged more
similar to diatonic tones than vice versa, and diatonic tones were judged more
similar to tonic triad tones than vice versa. These results were interpreted to suggest
that the organization of cognitive representations of pitch in scale contexts revolve
around the central focal point of the tonic triad.

Krumbhansl also studied the influence of these cognitive representations upon
perception. A standard and comparison tone were presented to subjects with a se-
quence of interpolated tones. Subjects were to judge if the comparison was the same
as the standard. The standard and comparison were either diatonic or nondiatonic
within the tonality implied by the interpolated tones. Nondiatonic tones were more
confused with diatonic tones than vice versa, reflecting the structure and influence
of cognitive representations.

Some evidence for Jones’ theory of ideal prototypes was provided by Jones,
Maser, and Kidd (1978). Musicians’ recall of distance vs. nondistance nested
patterns matched for contour were compared. The sequence “c' !, g#! e!, e? g#?,
¢ g#?” is an example of a distance-nested pattern. It is defined as such because the
distances between the two tones in the paired groupings of adjacent tones are equal
to or smaller than the distances between the outer tones of groupings of four adjacent
tones or all eight tones. Distance-nested patterns are, therefore, hierarchically
organized in terms of distance, and more structurally symmetrical than some other
patterns. It was found that the greater the nesting, the better the recall of the pattern.

Additional evidence for the influence of expectancy upon perception was pro-
vided by Bruner and Postman (1949). Images of playing cards were flashed on a
screen with a tachistoscope. For some of the cards, color and suit were switched so
that a card with black hearts was possible. Subjects required longer presentation
times to identify these incongruous (unexpected) cards than the normal ones.

In another experiment, Postman, Bruner, and Walk (1951) found that the
violation of strong expectancies affected perceptual accuracy to a greater extent
than violation of weak expectancies. They presented nonsense and meaningful
words to subjects on a tachistoscope. Both of these types of words had a letter
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reversed. The meaningful words were thought to create a context in which normal,
unreversed letters were strongly expected. For the nonsensical words, this expec-
tancy was weaker. Subjects required a longer presentation time to detect the
reversed letter in the meaningful word than in the nonsensical word. In terms of
identification of unreversed letters, however, the letters in the meaningful word
were more quickly identified than the letters in the nonsensical word. This suggests
that strong fulfilled expectancies facilitate accurate perception.

Given a situation in which unexpected events were not identified correctly,
Bruner and Postman (1949) observed three reactions. Subjects either identified the
event as being the expected one, identified the event as something in between what
was expected and what actually took place, or were unable to label the event at all.
Also, an unexpected event in one aspect of a stimulus sometimes caused a type of
distortion of perception in the rest of the stimulus that made the eventmore expected
within the context (Postman, et al., 1951).

None of the empirical studies cited thus far examines the nature of expectan-
cies directly. Carlsen (1981) conducted the first such study in music. Twenty-five
two-tone melodic beginnings representing all the ascending and descending inter-
vals within the octave and the interval of the unison were presented to subjects. They
were instructed to sing what they expected the rest of the melody tobe had itnot been
interrupted. The subject sample was drawn from musicians in three countries, two
levels of music training, and four voice ranges.

Carlsen found that different expectancies were sung for the various melodic
beginnings. As well, some beginnings produced more of a consensus within the
group on a particular continuation than others. Carlsen also found that the sung
continuations were different for subjects from the three countries. This result lends
support to the theory that music expectancies are dependent on previous experi-
ences with music.

Upon comparing the expectancies of the two training-level groups and four
voice ranges, however, no significant differences were found. This suggests that
these groups may not have had widely differing music experiences. Another inter-
pretation is that expectancies are developed relatively early in life. Because the per-
ception, identification, and recall of events have been hypothesized to be influenced
by expectancies, a cycle of reinforcement of expectancies in perception may be
promoted, creating a situation in which expectancies are very difficult to change.

Carlsen (1976) also studied the influence of expectancy fulfillment and
violation upon errors made in the transcription of aurally-presented melodies into
the form of notation. Based on the theory of Bruner and Postman (1949), he
compared errors made in melodies containing fulfilled and violated expectancies
for weak and strong expectancy generators. The choices of tones for these melodies
were based on the expectancy data collected on an earlier sample of subjects.
Melodies were presented to subjects which began with either strong or weak
expectancy generating melodic beginnings. Strong expectancy generators were
defined as those melodic beginnings found to create the most consensus on one
expectancy response in the earlier sample. Weak expectancy generators were
defined as those beginnings which created less consensus. These beginnings were
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then followed by intervals which were either produced by the greatest percentage
of subjects in the earlier sample (fulfilled expectancy), or by the least percentage of
subjects (violated expectancy). The remaining tones of the melodies were chosen
to conform to a music theme in the literature. Errors in the notation of dictation
melodies containing four types of expectancies were compared: strong fulfilled,
weak fulfilled, weak violated, and strong violated. The Bruner and Postman theory
would predict inaccuracies in the transcription of these melodies in this same order,
with the least errors occurring in the strong fulfilled expectancy melodies and the
most errors occurring in the strong violated expectancy melodies. This is the result
that Carlsen obtained.

The purpose of this study was to further test the relationship between expec-
tancy and perception within the context of a melodic dictation task. The transcrip-
tion of aurally-presented melodies into notation is a skill that is emphasized in the
training of most musicians. Despite this training, students continue to have
problems in notating some melodies, even though they have mastered most other
dictation exercises. Theories of music expectancy would suggest that some
melodies might be more difficult to perceive, identify, recall and, as a result, notate
because they violate expectancies. This hypothesis was tested using an amplifica-
tion of Carlsen’s (1976) experimental design. Data were first gathered on the
melodic expectancies of subjects, and then short melodies based on these expectan-
cies were presented to these same subjects in the form of melodic dictation
exercises. The melodies either fulfilled or violated strong or weak expectancies.
However, several aspects of the experiment were more rigorously controlled in
comparison to Carlsen’s earlier design. Carlsen defined his strong and weak
expectancy generator strengths by the amount of consensus the subject sample
displayed on a particular response. In this experiment, the definitions of strong and
weak expectancy generators as well as expectancy fulfillment and violation were
arrived at through inspection of the expectancy responses of each individual. A
fulfillment of expectancy for one person can be a violation of expectancy for another
because of differences in past experience with music. These individual differences
were taken into consideration in this design.

Carlsen’s study (1976) examined the effects of violation of expectancy for
interval size only. The difference between the expectancy fulfillment and violation
conditions was the size of the expectancy response interval, but not its direction. In
this study, the differential effects of violation of interval size as well as contour were
compared in relation to transcription errors.

Based on the results obtained by Carlsen (1976) and Postman, et al. (1951), it
was hypothesized that more errors would be made in melodies containing violated
in comparison to fulfilled expectancies, especially in the case of strong expectan-
cies. It was also hypothesized that a greater degree of expectancy violation would
lead to a greater number of transcription errors. Therefore, it was predicted that the
greatest amount of errors would be made in melodies with violated expectancies for
both interval size and contour, followed by melodies with violated expectancies for
interval size but not contour. The least errors were predicted for melodies with
fulfilled expectancies for both interval size and contour.
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Methodology

Experimental Design

The experiment consisted of two parts. In part one, melodic expectancy data
were gathered for each subject. Based on each individual’s data, a set of melodic
dictation exercises was created for that subject which tested the influence of two
levels of the factor of expectancy strength (strong/weak) and three levels of the
factor of expectancy fulfillment [fulfilled; unfulfilled (violated) interval size, but
fulfilled contour; and unfulfilled (violated) interval size and contour]. In the second
part of the experiment, subjects took these dictation exercises, and the amount of
errors made in melodies representing the two levels of the expectancy strength
factor and the three levels of the expectancy fulfillment factor were compared.

Subjects

Twenty-seven volunteers participated in the study. All were required to have
completed at least a one-year college level ear training course. Only persons who
could pass atest (Carlsen, 1981) indicating their ability to sing accurately amentally
conceived melody were used in the study. Most of the participants were under-
graduate and graduate music majors at the University of Washington. Some faculty
and students from Seattle Pacific University and Northwest College also partici-
pated. Subjects were paid $3.50 upon completing two experimental sessions.

Expectancy Data

Subjects listened to stimulus tapes of 125 two-tone melodic beginnings and
were asked to sing what they expected the continuation of each of these melodies
to be had it not been interrupted. The stimulus tapes were a subset of those used by
Carlsen (1981). The 125 melodic beginnings consisted of a set of 25 different
melodic intervals presented five times. In each presentation, the order of the
intervals was different. The intervals were all those possible within the 12-tone
equal-tempered octave: 12 ascending intervals, 12 descending intervals, and the
unison. The pitches of the 25 intervals were different in at least three out of five pres-
entations of each interval.

Each melodic beginning interval was presented five times to increase the
likelihood that the responses obtained accurately reflected the melodic expectancies
of subjects. If amelodic beginning inspired several equiprobable expected continu-
ations for a subject, one response would not reflect all of these continuations. A dis-
tribution of five responses, on the other hand, would be a much more sensitive
measure in this case.

Two different orders of the 125 stimuli were used in the experiment, with the
subjects randomly assigned to either order. These two orders of 125 melodic
beginnings were presented at four different pitch levels to correspond to the singing
ranges of sopranos, altos, tenors, and basses. To insure the ability of the subject to
sing expected continuations whether ascending or descending, the second pitch of
each melodic beginning in these four pitch levels occurred in the mid-register of the
voice range.



Melodic Expectancy

The beginnings were produced on a Buchla Dual Square Wave Generator
(Model 144) and consisted of a square wave modified by a Buchla Equalizer Line
Driver (Model 175) which rolled off the upper register slightly. Envelope was
controlled by a Buchla Quad Voltage controlled Envelope Generator (Model 284).
Settings on this envelope generator are not finely calibrated, but the envelope had
an approximate 30 ms rise time, S00 ms steady state, and 75 ms decay. The tempo
of each melodic beginning was one pitch per second. Metronome pulses introduced
each melodic beginning. Two pulses sounded before each melodic beginning and
continued for nine more pulses in which time the subject sang the continuation. The
tempo of these pulses was one per second, and the two-tone melodic beginnings
occurred simultaneously with these pulses. A two- to three- second silence occurred
after these 11 pulses before another melodic beginning was introduced. Thispattern
of pulses and stimuli is shown in Figure 1.

11 seconds 2-3 seconds 11 seconds
| 5B B | L 4 1
XXXXXXXXXXX XXXXXXXXXXX
00 00
Sti- Response Sti- Response
mulus mulus

Figure 1. Stimulus and response configuration for melodic expectancy data
collection: (x) denates pulse, (0) denotes melodic beginning.

The responses to the 125 melodic beginnings were coded in terms of the size
of the melodic interval between the second pitch of the melodic beginning and the
first sung pitch. As Carlsen (1981) points out, only this one interval of the response
should be analyzed as an expectancy response because subsequent sung pitches may
not be a function of an expectancy based on the two-tone melodic beginnings, but
rather a function of previously sung pitches. Since each of the 25 melodic beginning
intervals occurred five times, a profile resulted for each individual which contained
the distribution of the five responses within 25 response categories (all possible
ascending and descending intervals within the octave plus the unison) for each
melodic beginning.

Construction of Melodic Dictation Exercises

A unique set of 24 melodic dictation exercises was constructed for each subject
based on that subject’s expectancy response profile from the first part of the experi-
ment. Four melodies represented each of the three levels of expectancy fulfillment
within each of the two levels of expectancy strength, creating a total of six
experimental conditions.

In order to construct these melodies, four melodic beginnings were randomly
chosen from each subject’s profile of beginnings which proved to be strong expec-
tancy generators, and four which proved to be weak expectancy generators. Strong
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expectancy generators were defined as those melodic beginnings to which individu-
als sang the same response interval at least four out of a possible five times within
their individual expectancy profiles. Weak expectancy generators were defined as
those beginnings to which subjects sang the same response no more than two out of
five times. Each of these eight expectancy generators (four strong and four weak)
served as the beginning of three melodic dictation exercises representing the three
levels of expectancy fulfillment. The three melodies were identical in intervallic
structure except for the difference created by an alteration of the third tone of the
melody to correspond to the three different levels of expectancy fulfillment.

The three levels of expectancy fulfillment were created as follows. For each
of the four strong melodic beginnings, a response interval was chosen from each
individual’s profile which represented a fulfilled expectancy. The interval chosen
was the one that occurred at least four out of five times. Since this interval also had
a direction, ascending or descending, this interval represented both a fulfilled
interval-size expectancy and a fulfilled contour expectancy for that melodic begin-
ning. Each of these four three-tone patterns (beginning plus response) served as the
beginning of a melody consisting of six or seven tones. The melodies represented
the fulfilled expectancy condition for strong expectancy generators. The melodies
were selected from themes in the literature listed in Barlow and Morgenstemn’s A
Dictionary of Musical Themes (1948). The first few tones of these themes are listed
in alphabetical order in this source, making it relatively easy to find melodies
starting with the three tones based on expectancy fulfiliment. Continuations for
these melodies for up to six or seven tones were constructed based on these themes.
The duration of the tones in the themes were ignored so that all melodies consisted
of tones with equal durations. An attempt was made to choose melodies which
established a strong tonality as well as a sense of finality within the span of six or
seven tones. Where melodies starting with the three expectancy tones could not be
found in Barlow and Morgenstern, melodies were composed for the study. Inall,
56% of the melodies were from the Barlow and Morgenstern dictionary, and 44%
were composed.

Two more melodies were created for each of the four strong expectancy
generator melodies already chosen or composed. These melodies represented the
two conditions of unfulfilled expectancy. For one of these two melodies, the
interval between the second and third pitch was altered to one that never occurred
asaresponse to the particular melodic beginning preceding it in the individual’s ex-
pectancy data. This unexpected interval, however, preserved the direction of the
strongly expected interval. This melody represented the violated interval size but
fulfilled contour condition. The third pitch of the melody, forming the unexpected
interval, was chosen from the diatonic set of tones within the tonality implied by the
melody. Judgments about the tonality of the melody were based on Barlow and
Morgenstern’s (1948) analysis of the melodies chosen from their dictionary. For the
melodies composed for the study, a subjective judgment of the tonality was used as
a criterion.

The third melody constructed for each of the four strong expectancy generator
melodies represented a condition of violation of expectancy in bothinterval size and
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