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producing the falling tone than the other tones in Mandarin, presumably because

the falling F0 contour is prosodically less marked for English speakers and is

thus more subject to incorrect substitution (Shen 1989). In sum, non-native

speakers may apply linguistic or acoustic-phonetic strategies in their Chinese

tone perception and production based on the functional use of prosody in their

native language.

In addition to linguistic background, experience with musical pitch provides an

advantage as well (Delogu et al. 2006, 2010; Gottfried 2007). Research reveals

that native English musicians outperform non-musicians in identifying Mandarin

tones, even in F0-degraded conditions, demonstrating musicians’ enhanced

sensitivity to pitch (Lee and Hung 2008). Furthermore, musical experience may

facilitate the perception of more linguistically-relevant acoustic dimensions of

tone. For example, While both American musicians and non-musicians perceive

tone height in Taiwanese equally well, musicians can better track the F0

contours (Lee et al. 2014). Consistent with this, musicality effects are associated

with the more efficient neural encoding of L2 Chinese tone. Musicians, relative to

non-musicians, exhibit larger ERP responses in discriminating tonal differences

and shorter latencies in categorizing tonal variations, as well as more robust F0

encoding in the auditory brainstem (Chandrasekaran et al. 2009a; Chobert and

Besson 2013; Marie et al.



reveals that learners shift their attention to more linguistically-relevant tonal

aspects as they gain experience in Chinese. For example, experienced but not

naïve non-native Mandarin listeners can efficiently use the critical F0 contour cue

(rather than F0 height) in Mandarin tone discrimination (Guion and Pederson

2007). Likewise, while naïve non-native listeners exhibit phonetic-level

assimilation based on acoustic similarities between the L1 and L2 (e.g.,



are learned during training. At the auditory level, learners’ perceptual aptitude

appears to influence their tone learning abilities. For example, the high-variability

training paradigm turns out to be effective only for learners with strong

perceptual abilities (assessed through a pre-training non-speech pitch contour

perception test), whereas those with weaker perceptual abilities benefit more

from low-variability training (Perrachione et al. 2011), indicating that perceptual

aptitudes may predict successful category learning. Similarly, musical training

and non-linguistic-context pitch training both lead to improved word learning

proficiency, suggesting that enhanced perception of acoustic-level tonal

information may contribute to success in a linguistic-level tonal task (Cooper and

Y. Wang 2013; Wong and Perrachione 2007). In the linguistic domain, learners’

L1 prosodic experience influences tone learning. Learners with tonal (Mandarin)

and non-tonal (English) L1s reveal different training-induced changes in their

perception of Cantonese tones depending on their L1 experience where

Mandarin learners are more influenced by the Mandarin tonal categories and

English learners are more influenced by the English intonational system (Francis

et al. 2008). Moreover, tonal-L1 (Thai) learners exhibit higher post-training

proficiency in Cantonese tone-words than do non-tonal (English) learners,

indicating that Thai learners’ L1 experience with pitch-to-meaning associations

beneficially transfers to their L2 (Cooper and Y. Wang 2012).

Brain research further reveals neuroplasticity associated with tone learning,

involving recruitment of new brain resources and a shift to more efficient,

native-like neural circuitry. For example, cortical effects of Mandarin tone

learning by American learners involve both the expansion of language-related

areas (Brodmann’s area 22) and employment of adjacent cortical regions

(Brodmann’s area 42) in the left superior temporal gyrus (Y. Wang et al. 2003b).

Further research also identifies the participation of the primary auditory cortex

and sub-cortical brainstem in encoding pitch cues for linguistic-level learning,

with increased volume in the left Heschl’s gyrus (transverse temporal gyrus) and

enhanced brainstem pitch responses post-training (Song et al. 2008; Wong et al.

2008). Moreover, effective training is associated with a shift to native-like cortical

representation of tones. In particular, successful tone learners exhibit increased

activation in the left-hemisphere regions involved in L1 pitch processing,

whereas learners with limited improvement show increased activation in the right

auditory cortex responsible for non-linguistic pitch processing (Wong,

Perrachione et al. 2007).

These learning patterns indicate progressive changes in behavioral performance

and neural representations with training and increased proficiency, suggesting

that L2 tone processing is continuously shaped by experience and learning.

4. S4. S4. S4. SUMMARY



Taken together, research cumulatively points to a multi-facet model of L2 tone

acquisition in Chinese, encapsulating experience-dependent






