
Covert Contrast in L2 Acquisition: The Acoustic Characteristics between 
Mandarin Tone 2 and Tone 3

	
 The aim of this paper is to report the findings on L2 production of 
Mandarin Tone 2 (T2) and Tone 3 (T3) and to determine whether there is an 
intermediate stage of “covert contrast” produced by L2 learners. A covert contrast 
is a statistically reliable distinction produced by learners that is not perceived by 
native speakers. In second language acquisition (SLA), whether a L2 learner 
acquires a target-language (TL) phonemic contrast has largely depended on 
whether the contrast was perceived and transcribed by native speakers of the TL 
(Flege, 1987; Eckman & Iverson, 1994). However, categorical perception has 
shown that native listeners cannot perceive a distinction between two sounds that 
fall within the same perceptual boundaries on the continuum of the relevant cues 
(Liberman et al, 1957; Goldinger et al, 1996). In other words, it is possible that 
native speakers of the TL do not perceive a phonemic distinction produced by L2 
learners when that distinction occurs within a phonemic boundary of TL. 

	
 Some studies in L1 acquisition have shown that in the process of acquiring 
their L1, children produce contrasts that are not perceived by adult listeners 
(Macken & Barton, 1980; Scobbie et al, 1996; Li et al 2009). Recently, in SLA,  
Eckman et al (2014) found that some of their Spanish participants produced a 
statistically reliable difference between the English [s] and [z] in the percentage of 
voicing and frication overlap, which was not perceived by the native transcribers 
of English. This suggests that L2 learners may also implement a contrast that is 
not perceived by native listeners, and that L2 productions may be moving towards 
making a perceivable contrast.

	
 The findings are intended as a contribution of answering the important 
question: is the acquisition of TL phonemes a gradient process.  If an intermediate 
stage of covert contrast can be attested in L2 acquisition, phonological acquisition 
may be a gradient process. Also, whether a L2 learner acquires a phonological 
contrast should not depend solely on the perception of native speakers.

	
 Three acoustic measures have been established in the literature that 
reliably differentiate T2 and T3: offset pitch height, the fundamental frequency 
(F0) difference and the duration between the contour onset and the turning point.  
Productions of T2-T3 minimal pairs were elicited from ten L2 learners of 
Mandarin. The native transcription result shows that two participants exhibited an 
overt contrast. Acoustic analysis reveals that all the other participants produced a 
statistically reliable distinction in at least one acoustic measure, but the distinction 
was not perceived by the Mandarin transcribers. Moreover, a general trajectory of 
implementing a contrast in the measures was found.

	
 To conclude, all participants produced a statistically reliable contrast 
between T2 and T3 if not overtly perceived by the native transcribers, thereby 
attesting an intermediate stage of covert contrast. It suggests that L2 tonal 
acquisition may be a gradient process and that in the cases in which the T2-T3 
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distinction is not perceived by native speakers, L2 productions may be moving 
towards making a perceivable contrast.
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