Effects of Linguistic experiences on
the perception of lexical tones, non-
speech tones, and musical tones
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SSCLMH Shared Sound Category Learning
Mechanism Hypothesis (Patel, 2008)

Domain General versus Domain specific process
Development versus end product
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Domain General Processing (Zatorre and Gandour, 2007)
Bottom-up processing
Sensitive to pitch differences

(E.g. know the differences between two sounds)
Domain specific Processing (zatorre and Gandour, 2007)
Top-down processing
Sensitive to pitch category

(E.g. know what sounds are being produced )



The similarities between music and language (Bradley, 2012)

Key Height
Contour Direction
Interval Slope

Non-tone language speakers are more aware of height
differences, as height is the basic acoustic cues for all the
languages (Gandour and Harshman, 1987).

Tone speakers are more aware of the combinations of the
three: how pitch 1s moved (Gandour and Harshman, 1987).



Experience Dependent Plasticity

A transfer effect from one domain to the other domain
(Bidelman, Gandour, & Krishnan, 2011a; Chandrasekaran, Krishnan, &
Gandour, 2007)

Enhanced Perception of tones

Tone-non-musicians: discriminating/imitating pitch intervals
(Alexander et al., 2010; Pfordresher and Brown, 2009)

Musicians: identifying music notes (Duetch et al., 2009)

Weakened Perception of tones

Tone-non-musicians: not good at identifying melodic
sequence (Alexander et al., 2010); not good at identifying non-
speech tones (Bent et al., 2006)



The influence of language experience on
linguistic-relevant pitch contour

The processing of contour pitch depends on acoustic
similarities (Chandrasekaran, Krishnan, & Gandour, 2007)

Transfer effect from language to language (krishnan, Gandour, and
Bidelman, 2009)

The influence of language experience on
musical pitch perception
Transfer effect from language to music neurologically but not
behaviorally (Bidelman, Gandour, Krishnan, 2011)
Why not behaviorally?
Musical training differences
Relevancy of information



For non-musicians, speaking a tone language positively
influences the discrimination/imitation of melodic tones
(Pfordresher and Brown, 2009)

Note: it’s different when the tone language speakers are musically trained.

In general, for tone-speaking non-musicians, they have...

Established lexical tone categories

Enhanced sensitivity to pitch differences through
perceptual attunement mechanism (Gibson, 1963
cited in Pfordresher and Brown, 2009)

Had ability to imitate/repeat melodic tones.



For musicians with a tone language background,
speaking a tone language gives them additional

advantage for identifying music tones.

Absolute pitch memory for music (Deutsch, Henthorn, and
Head, 2009)

Absolute pitch for the language (Deutsch et al., 2004)
Critical Period in language and music (?)



Speaking a tone language negatively affects the
identification of melodic/non-speech tones for non-
musiclians.

Tone-category interference (Alexander et al., 2010)

Acoustic threshold and Listening Strategy
used for identifying non-speech tones and speech

tones (Bent et al., 2006)

Cognitive Demand/Information Relevancy for
and discriminating non-speech tones and non-native
lexical tones (Qin and Mok, 2006)



Summary of Past Studies

O

Previous Study Results

Discrimination

Identification

Lexical Tones

Tone > Control (Stevens et al., 2004)

Tone = Control (Bent et al., 2006)

Non-speech tones

Tone = Control (Bent et al.. 2006)
Tone > Control (Peng et al.. 2010)
Tone > Control (Giuliano et al., 2011)

Tone < Control (Bent et al., 2006)
Tone = Control (Peng et al.. 2010)

Melodic Tones

Tone > Control (Alexander et al_, 2011;

Pfordresher and Brown, 2009)

Tone < Control (Alexander et al., 2011)




The Aim

to investigate the linguistic influences on the processinxT7 of pitch tones at
different levels (lexical tone, non-speech tones, and melodic tones)

Rationale:

According to SSCLMH, lexical tone category in tone-speakers may
influence the perception of non-speech and music sounds.

Based on Bent et al. (2006)’s study that tone speakers may employ different
listening strategies for perceiving non-speech tones, one may expect this
can be extended to the context of music as well.

Who?

Mandarin speakers and English speakers
How?

Task: Discrimination and Identification Task



General Hypothesis: Acquisition of a tone language
influences tone perceptions.

Directional Hypotheses:

Higher-level Processing: speaking a tone language
ne%atively affects the identification of melodic tones as
well as non-speech tones.

Lower-level Processing: speaking a tone language
positively reinforces the discrimination of the melodic
tones and non-speech tones.




Independent Variables
Language Background (Tone, Non-tone Group)

Type of Stimuli (Mandarin Tones, Non-speech
Tones, and Melodic Tones)

Dependent Variables:

Accuracy Scores obtained from discrimination task
and identification task



Mandarin Tones

Produced by a male Mandarin speakers and a female
Mandarin speakers

Non-speech Tones

Extract the pitch contour from the speakers;
synthesize it with a sine-wave sound by Praat

Melodic Tones
Computer-generated Piano Tones



Following the method of Pisoni (1978), who found that when ISI
1S ic,et 250 ms, the discrimination score achieved the maximum
value.

Duration is set at 300 ms is that it is the ideal duration for short-
term storage memory for identification tasks (Cowan, 1984; Xu
et al., 2006).



Sample Stimuli for Identification

O

Non-speech Tones Melodic Tones

<
<
<

20N S70%
A
A \\\
A
AR\

y N

N <00
a4 A

S <00
A A
20\ <0




Sample Pairs of Stimuli for Discrimination
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2-Way ANOVA Analysis

Main Effects of Language Background (Tone, Non-
tone)

Independent variables (Tone types)

Post Hoc Analysis on tone types

(Mandarin Tones, Non-speech Tones, and Melodic
Tones)



Expected Results

O
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Tone Type\Lang Mandarin English Mandarin English

Mandarin Tones © ©

Non-speech © ©




Questions?
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Pfordresher & Brown (2009)

Research Question: examine whether acquisition
of tone language facilitates pitch processing in music

Participants:
12 tone language speakers (mixed in language spoken)
40 English speakers
Task and Stimuli:
Production Task (imitation)
Perceptual Task (discrimination)



Findings
Tone speakers outperform non-tone speakers in
imitation task and discrimination task in general.

Slightly unreliable advantage in imitating single pitches
and discriminating single pitches.

Conclusion
Pitch processing is shared across domains.

Consistent with Patel (2008)’s SSCLMH, that the brain
resources are shared to process different representations.



Deutsch, Henthorn, and Head (2009)

Research: explore whether fluency in speaking a tone
language affects absolute pitch performance in
musicians.

Participants:
176 English-speaking musicians
15 fluent tone language musicians
7 fairly-fluent tone language musicians
5 non-fluent tone language musicians
Task and Stimuli
Music Note Identification Task



» Enhanced Perception of tones

—Maybe tone language speakers have absolute pitch, if
they are musically trained?

—Findings

1) AP is prevalent in tone-fluently-speaking group if the
musical training began at 2-5 age.
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Alexander et al. (2010)

Research Question: Examine the discrimination
and identification of pitch in music by native English
speakers and native Mandarin speakers.

=> Participants
14 Mandarin
14 English
Task and Stimuli
Five-note sequence discrimination
Five-note sequence identification



Weakened Perception of tones

O

—Findings
| Discrimination | Identification _
English \Y%
Mandarin \Y%

—Implications

- Learned linguistic category interferes with novel
musical pitch identification.




