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Vocal Imitation

- “attempt to match the acoustic event with the vocal motor
system” (Mercado, Mantell, & Pfordresher, 2014)

- Vocal imitation plays a critical role in:
- Learning a language
- Learning to sing a song

- Pitch imitation: important for both language and music

- Why are there individual differences?
- Long-term experience with pitch in language and music



Benefits of Long-term Experience

- Musical Training:

- OPERA hypothesis (Patel, 2011)

- Musicians exhibit enhancements in language abilities:
o Sensitivity to Prosody (Thompson, Schellenberg, & Husain, 2004)
o Lexical tone identification (Lee & Hung, 2008)

- Tonal Language:

- Tone language speakers show superior performance in
music perception task (Bidelman, Hitka, & Moreno, 2013)

- Tone-language speakers are better at imitating musical
pitch (Pfordresher & Brown, 2009)
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5
Present Study: Method

- Participants

English Speaker Mandarin Speaker  Total

Musician (+3 yrs of training) 21 23 44
Non-Musician (< 3 yrs of training) 30 52 82
Total 51 75 126
- Stimuli
Original > Speech FO > Song FO

English 9
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Predictions

1) Better imitation for song than speech
Song advantage over speech (Mantell & Pfordresher, 2013)

2) Enhanced pitch imitation ability across domains based
on long-term experience

Those with musical training and/or Mandarin
speaking experience would show enhanced
iImitation ability in both music and language domains



Pitch Deviation Analysis
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Results: Stimulus language x domain
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Results: Musician vs Non-musician
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Pitch Correlation Analysis
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Results: Stimulus langu
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Stimulus Language x Domain x Language Background
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Stimulus Language x Domain x Language Background
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Discussion

1) Imitation of song was more accurate than that of speech
intonations.
Larger song advantage for English stimuli

2) Musicians performed matched exact pitch better than
non-musicians in both song and speech imitation.

Musical training facilitates ability to match target pitch

3) Mandarin speakers imitated the pitch changes in
Mandarin speech and in all song sequences better than
English speakers.

Experience in speaking a tonal language facilitates the ability to
imitate pitch changes.



Special Thanks To:

- Alice Wang, Chen Zhao (University of Reading, UK)

- UB Undergraduate RA: Kayden Koh, Esther Song,
David Vollweiler, Swathi Das, Jonathan Jun Kit Liow,
Kaithlyn Massiah, Chantel Fatorma, , Thamarah
Bouaz, Arshpreet Grewal

- NSF grant BCS — 1848930
(Pl: Peter Pfordresher)




References

- Bidelman, G. M., Hutka, S., & Moreno, S. (2013). Tone Language Speakers and
Musicians Share Enhanced Perceptual and Cognitive Abilities for Musical Pitch:

Evidence for Bidirectionality between the Domains of Language and Music. PLoS
ONE, 8, e60676.

- Kraus, N., & Chandrasekaran, B. (2010). Music training for the development of
auditory skills. Nature Reviews Neuroscience, 11(8), 599-605.

- Lee, C. Y., & Hung, T. H. (2008). Identification of Mandarin tones by English-
:s))pz)igking musicians and nonmusicians. J Acoustic Society of America, 124, 3235—

- Mantell, J. T., & Pfordresher, P. Q. (2013). Vocal imitation of song and speech.
Cognition, 127, 177-202.
- Mercado, E., lll, Mantell, J. T., & Pfordresher, P. Q. (2014). Imitating sounds: A

cognitive approach to understanding vocal imitation. Comparative Cognition &
Behavior Reviews, 9, 1-57.

- Patel, A. D. (2011) Why would musical training benefit the neural encoding of
speech? The OPERA hypothesis. Frontier, 2(142), 1-14.

- Pfordresher, P. Q., & Brown, S. (2009). Enhanced production and perception of
musical pitch in tone language speakers. Attention Perception & Psychophysics,
71, 1385-1398.

- Thompson WF, Schellenberg EG, Husain G (2004) Decoding speech prosody: Do
music lessons help?. Emotion, 4, 46—64.



