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Right-handed university subjects were presented with monaural melodies that
cither conformed to the rules of the Western tonal system (tonal melodies) or that
systematically deviated from it (atonal melodies) while containing similar contours
and pitch skips. Subjects were tésted under two different task instructions. One
group was requested to judge whether each melody sounded correct or not (the
nonaffective task); the other group had to judge whether each melody sounded pleas-
ant or not (the affective task). The nonaffective task was found to elicit essentially
no ear difference. In contrast, the affective instruction induced opposite and reliable
laterality effects, depending on the valence of the response. The pleasant responses
were indicative of a left hemisphere predominance and the unpleasant responses of
a right hemisphere predominance. The results are consistent with the claim that the
left hemisphere is biased toward positive emotions and the right to negative emo-
tions. Moreover, the results suggest that affective appreciation of melodies is disso-
ciable from their nonaffective judgment. ® 2000 Academic Press

The goal of the present study was to assess laterality effects for tonal and
atonal melodies. Tonality refers to the use of specific rules governing the
choice of pitches in the Western tonal music system. Musical sequences writ-
ten in accordance with these rules are considered tonal and are generally
perceived as being “‘correct’” or “‘in-key.”” Melodies that deviate from the
tonal system, henceforth called atonal, are generally perceived as ‘‘incor-
rect”” or “‘out of key.”” Because tonal melodies are more familiar in our
musical culture, they are generally preferred over atonal melodies (Cross,
Howell, & West, 1983; Smith & Melara, 1990; Peretz, 1993). Tonal melo-
dies are often qualified as more **pleasant’” to the ear than atonal melodies.
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Therefore, differences in tonal conformity can elicit both affective and non-
affective judgments in the listener. Nevertheless, little is known about the
hemispheric basis of these judgments.

The only prior study that has addressed this issue in terms of laterality
elfects ascribed the affective treatment of tonality to the right hemisphere
(Bryden et al., 1982). However, in their study, Bryden and collaborators only
used an affective task requirement. Therefore, it may be the case that it is
tonality and not preference judgments that are responsible for the laterality
effect. The aim of the present study was to distinguish between these two
possible interpretations.

With this aim, we compared the laterality effects obtained after affective
and nonaffective (or structural) judgments for the same pool of tonal and
atonal melodies. We predicted a left ear superiority (LEA) for the affective
appreciation of melodies, in accordance with Bryden et al.”s results. For the
nonaffective treatment of the same melodies, the study was exploratory. In
effect, only two prior studies have investigated brain lateralization for tonal-
ity and have reached opposite conclusions: Frances, Lhermitte, and Verdi
(1973) suggested a left-hemisphere predominance and Tramo and Bharucha
(1991) suggested a right-hemisphere predominance.

Metheod

Subjects. Thirty-two university students, who were clearly right-handed
as assessed by Oldfield’s questionnaire, were randomly assigned in equal
number to one of the two task instruction groups. In each group, there was
an equal number of male and female subjects. There was also an equal num-
ber of musicians (mean age: 25; none had absolute pitch) and nonmusicians
(mean age: 1).

Material. Twelve short melodies were constructed in accordance with the
tonal system (all were written in a major mode). Each melody contained 5
tones of equal duration (435 ms). Atonal versions of these twelve tonal melo-
dies were created by changing the pitches so that they were from different
unrelated keys, while preserving the same contour and similar interval sizes
(see Fig. 1 for an example). The 24 melodies were generated on an IBM-
compatible computer which controlled a Yamaha TX-81Z synthesizer using
the pan flute timbre for output. Each melody was repeated six times, creat-
ing a set of 144 trials. The trials were recorded in a random order on a
Revox B77 tape recorder. Fast random pitch sequences (containing 17
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FIG. 1. Example of a tonal melody and its atonal version.
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different pitches of 75 ms) were inserted to serve as distractors between
melodies.

Procedure. In the nonaffective instruction group, musicians were re-
quested to judge whether each melody was written within a single key (tonal
or in-key) or not (atonal or out-of-key). Nonmusicians were instructed to
judge if each melody was correct or incorrect (in French: «juste ou fausse »).
Lor the affective instruction group, all subjects were instructed to judge if
each melody sounded pleasant or not.

The melodies were presented monaurally. The ear of presentation was
changed every 24 trials. Half the subjects in each group started with the right
ear, the other half with the left ear. Subjects were individually tested and
responded by pressing a two-way switch with their right or their left hand
alternating every two blocks of trials; starting hand was also alternated from
one subject to another. Accuracy and response times measured from melody
onset were recorded by the computer.

Results
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The ““in-key,”” *‘correct,”” and **pleasant’”” responses given to tonal melo-
dies and the “‘out-of-key,” “‘incorrect,”” and ‘‘unpleasant’” responses given
to atonal melodies were considered as correct responses. The number of cor-
rect responses (CR) and the median time responses (TR) for correct re-
sponses were submitted to separate ANOVAs, considering subjects as the
random variable. The between-subjects factors were Instruction (affective
vs structural) and subjects’ Expertise (musicians vs nonmusicians) and the
within-subjects factors were Melodies (tonal vs atonal) and Ear of presenta-
tion (right vs left). Preliminary analyses showed no effects of response Hand
or Gender; hence, these factors were discarded from the present analyses.
A summary of the relevant aspects of the data is presented in Fig. 2.
Since the number of correct responses was almost perfect for the musicians
and did not reveal any significant effect or interaction, we will focus here on
response times. For these measurements, the ANOVA revealed a triple inter-
action between Instruction, Melodies and Ear of presentation (F(1, 28) =
8.27, p <.009). The results were thus further analyzed by instruction group.
In the group performing the nonaffective judgment, there was a nonsignifi-
cant trend towards a right-ear advantage (REA, F(1, 15) = 1.93, see Fig.
29). In the group performing the affective judgment, listeners exhibited op-
posite laterality effects for tonal and atonal melodies (with (1, 15) = 12.24,
p < .004, for the interaction between Ear and Melody). Subjects displayed
a REA for the tonal melodies (pleasant responses; 1(15) = 2.378, p < .04),
and a LEA for the atonal melodies (unpleasant responses; 7(15) = 2.501,
p < .03). This pattern did not differ between musicians and nonmusicians
(F(1, 28) = 0.13 for the interaction between Ear, Melody, and Expertise).
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FIG. 2. Median response times and percentages of errors as a function of Melodies and
Ear of presentation.

Discussion

The major finding of the present study was obtained in the affective condi-
tion. In that condition, listeners were requested to distinguish tonal from
atonal short melodies by pleasantness judgments. In doing so, they showed
a REA for the tonal melodies and a LLEA for the atonal ones. In other words,
the pleasant responses were indicative of a left-hemisphere predominance
and the unpleasant responses of a right-hemisphere predominance. These
results are consistent with the claim that the left hemisphere is biased toward
positive emotions and the right hemisphere toward negative emotions (see
Davidson, 1992, and Silberman & Weingartner, 1986, for reviews).

The results are, however, inconsistent with Bryden et al.’s study which
showed an overall LEA for both positive and negative judgments on melo-
dies. It is worth mentioning that Bryden and collaborators did not manipulate
tonality as we did here. They manipulated the mode (major vs minor) of the
melodies. It may well be the case that emotional evaluation of mode relies
on brain mechanisms that are distinct {rom those involved in tonality evalua-
tion, as we have recently suggested in another study (Peretz, Gagnon, &
Bouchard, 1998). Clarifying the hemispheric basis of these emotional judg-
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ments for distinct aspects of pitch structure in music should be the goal of
future studies.

We also provide evidence that affective appreciation of melodies may be
dissociable from their structural evaluation. The subjects who performed
structural judgments on the melodies, by judging their tonal coherence, dis-
played a different pattern of laterality effects than those performing the af-
fective judgments. These tonality judgments did not elicit clear ear differ-
ences which, above all, did not differ as a function of response category,
whereas the affective judgments clearly did. However, the dissociation is
weakened by the fact that the tonality and affective judgments were not per-
formed by the same subjects. This issue should be reexamined with a within-
subjects design. Finally, the lack of robust ear asymmetries observed in
structural judgments raises the possibility that tonal encoding of pitch is not
clearly lateralized in the brain.
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