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ABSTRACT: In two experiments, musically trained and untrained adults were
tested on their ability to match spoken utterances with their tonal analogues
(tone sequences that retained the pitch and temporal patterns of the utter-
ances). In both cases, musical training was associated with superior
performance, indicating an enhanced ability to extract prosodic information
from spoken phrases.
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INTRODUCTION

We conducted two experiments that tested whether formal training in music is
associated with an enhanced ability to perceive prosody in speech. In other words,
we examined the possibility that music lessons have positive transfer effects that
influence speech perception. Relatively few studies have examined the effects of
music lessons on nonmusical auditory skills. Nonetheless, training in music un-
doubtedly refines and develops mechanisms involved in processing music. Such
mechanisms could extend to other complex auditory signals that are characterized
by variation in dimensions relevant to music. In particular, prosody in speech
involves the use of paralinguistic cues (e.g., pitch variation, speed, and amplitude
changes) that serve to highlight the syntax and the semantics of an utterance as well
as the speaker’s emotional state. Paralinguistic cues, such as pitch height, speed of
talk, and loudness, are essential for accuracy in decoding emotion in speech.!-?
These cues are also known to be important in conveying emotion through music.’

Decoding speech prosody involves an initial stage in which prosodic information
is extracted and represented and a subsequent stage in which meaning is attributed
to that information. The experiments reported here examined whether music lessons
yield an enhanced ability to extract prosodic cues in speech.
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METHODS AND RESULTS

In Experiment 1, musically trained (n = 22) and untrained (n = 16) listeners were
tested on their ability to extract pitch information from short phrases spoken in
English (e.g., “the boy went to the store”). On average, trained listeners had more
than 15 years of music lessons. Stimuli included four semantically neutral but
happy-sounding utterances taken from the Florida Affect Battery (FAB) as well as
intonation melodies (tone sequences) derived from these utterances. Each intonation
melody consisted of tones that matched the modal pitch and duration of the spoken
syllables. Tone syllables had equal amplitude and their pitch varied discretely (un-
like continuous pitch variations in speech). In short, the intonation melodies were an
abstraction of the pitch and temporal variations in the utterances. “Incorrect” melo-
dies that did not match the utterances were formed by switching the location of two
tone syllables. On each trial, listeners heard a spoken phrase followed by an intona-
tion melody. They judged whether or not the intonation melody matched the prosody
of the phrase. Musically trained participants outperformed their untrained counter-
parts, #(36) = 2.47, P <0.02, with both groups exceeding chance levels of
performance.

Experiment 2 was similar to the first except that: (1) the speech stimuli were taken
from a foreign language (Spanish), (2) the paralinguistic cues of the speech stimuli
conveyed a happy or a sad emotion, and (3) the intonation melodies were created by
means of high-pass filtering, such that the pitch of the intonation melodies varied
continuously rather than discretely. We tested 12 musically trained (M = 16 years of
lessons) and 8 musically untrained listeners, none of whom spoke Spanish. Mis-
matching intonation melodies were derived from novel sentences spoken in the same
emotional tone as the target sentences. There was no main effect of emotion (happy
and sad) and no interaction between emotion and training group. As in Experiment
1, the musically trained group performed better than the untrained group, F(1,18) =
4.76, P <0.05, with both groups exceeding chance levels of responding.

DISCUSSION

In both experiments, musically trained participants were better than untrained
participants at extracting prosodic information from speech. This enhanced ability
to extract prosodic information extended to phrases spoken in an unfamiliar
language, and the effect was evident regardless of whether the pitch information was
represented discretely or continuously. Such evidence of cognitive transfer between
music and speech raises the possibility that speech prosody and music are processed
with shared neural resources.*

Other evidence suggests that music lessons not only improve the ability to extract
prosodic cues, but also improve the ability to interpret speech prosody. In one study,’
music and law students listened to auditory signals comprised of the fundamental
frequencies of voice samples recorded from depressed and nondepressed individuals
(i.e., the words were inaudible). Music students were better than law students at
identifying the emotional state of the speakers. More recently,® we confirmed that
children and adults with music training have enhanced skill at interpreting the
emotional significance of prosodic information. Musical expertise requires the abil-
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ity to express emotional information through variations in loudness, timing, and
pitch, and this ability appears to be reflected in an enhanced skill at extracting and
interpreting emotional meaning in speech.
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