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In this paper we consider L3 perception in the context of south-west China. Specifically,
our work investigates listeners whose L1 is Chongqing Mandarin, L2 Standard Mandarin, and
L3 English. In this context, a merger is ongoing in Chongqing Mandarin between [1] and [n]
([1], [2]), but these sounds are phonemic in speakers’ L2, Standard Mandarin, and L3,
English. We address the following research questions: 1) To what extent can L1 Chongqing
Mandarin speakers perceive /1/ and /n/ in L2 Standard Mandarin and L3 English? 2) What is
the directionality of perception in L2 Standard Mandarin and L3 English? 3) Is there a
correlation between the /1/~/n/ perception in L2 Standard Mandarin and L3 English? 4) How
do social and linguistic factors modulate the perception and directionality in L2 Standard
Mandarin and L3 English?

We present perception data from 97 L1 Chongqing Mandarin listeners (38M, 59F) with
different proficiency levels in L2 Standard Mandarin and L3 English. Audio data used for
perception tasks were recorded from female speakers as follows: two L1 speakers of English,
and two speakers of Standard Mandarin whose proficiency fulfills the requirement for
Chinese-language teachers in China. Listeners carried out an AX discrimination task aiming
to examine the extent of their knowledge of /l/~/n/ contrasts in L2 and L3, and a 2AFC task
aiming to examine the directionality of potential /I/~/n/ merger in L2 and L3 perception.
Stimuli contained minimal /1/~/n/ pairs from four vowel contexts (e.g. [a], [an], [i], [u]) and
two tones in Standard Mandarin (35 and 51), and five vowel contexts (e.g. [a], [an], [a], [1],
[u]) in English. Target consonants are in the word-initial position (e.g. [ni35], [ni51] and
neat). Participants also completed a language background and proficiency questionnaire.
Each listener heard 84 trials in each AX task, and 42 trials in each 2AFC task.

Statistical testing was carried out via mixed-effects regression modelling. Specifically, we
fit a logistic model to the likelihood of responding correctly in the AX task, and a logistic
model to the likelihood of perceiving [1] in L2 and L3 in the 2AFC task. We also tested for
the potential impact of linguistic and social factors via model comparison. To assess
correlations, we calculated perceptual sensitivity (d-prime) in L2 and L3 to give each speaker
one value capturing their performance across different linguistic contexts. We then calculated
Pearson’s correlation coefficient on d-prime scores for L2 and L3 in each task.

Results indicate that listeners can perceive a difference between /1/ and /n/ in both L2 and
L3 AX tasks with better performance in L3. In the 2AFC task, they cannot perceive better
than chance levels in L3, but do so in L2. Such a result suggests that their L3 perception is
likely to be influenced by their L1, where [1] and [n] are merging. Their perception
performance in L2 and L3 varies according to gender, with male listeners less likely to be
able to perceive the difference in the AX task. The directionality of perception in L2 and L3
is not biased towards [1] or [n] overall. Listeners with longer residence in Chongqing are
more likely to perceive [n] in L2 but no significant differences are found in L3. The
correlation between accuracy in L2 and L3 is strongly positive (R = 0.75 p <.001 AX task; R
=0.59 p <.001 2AFC task), indicating that the better listeners are at perceiving in L2, the
better they are in L3 (see Figures 1 and 2).

Cross linguistic influence from both L1 and L2 onto L3 perception are found in line with
predictions made by the SLM and PAM-L2 for L2 phonological acquisition ([3], [4]),
demonstrating that the SLM and PAM-L2 can be extended to L3 phonological acquisition
([5], [61, [7]). Such a hybrid transfer is in contrast with results in [2] that L2 Standard
Mandarin did not have any transfer to L3 English, but L1 Southwestern Mandarin did.
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Figure 1 Correlation of L2 and L3 for AX task
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Figure 2 Correlation of L2 and L3 for 2AFC task
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