
Progress report - The Neural Basis of Impoverished Speech Perception of Bilinguals in Noise 

The ‘Neural Basis of Impoverished 
Speech Perception of Bilinguals in Noise’ 

project progressed on schedule according 
to the plan we put forward in the proposal 
for the Woodcock Institute Research 
Grant. Stimuli creation and behavioral 

pretesting were successfully completed by 
the end of the Spring 2017. The figure on 
the right hand-side displays a sample 

stimulus for each of the two tested 
languages (English and Chinese), together 
with a sonogram and the spectral intensity 
of each of them. The stimuli we created 

were four-syllabic isochronous sentences 
in English and in Chinese (cf. Ding, 
Melloni, Zhang, Tian &amp; Poeppel 2016) at 4 different levels of noise, ranging from completely clear 

speech (15 dB) to unintelligible speech in a noisy background (-15 dB), in 7.5 dB intervals. The sentences 
consisted of 4 monosyllabic words that were combined to form a two-word noun phrase (adjective/adverb + 
noun) and a two-word verb phrase (verb + noun). The combination of these two phrases resulted in a four-
word sentence (e.g., “white cars need gas”). 

The start date of the MEG data acquisition was in the Fall of 2017 and lasted for 5 months, until March 
2018. We collected MEG data from 40 Chinese-English bilinguals. In order to meaningfully characterize 

the effect of noise across varied L2 proficiency levels, we tested bilinguals who were native speakers of 
Chinese with low level of English (16), with high level of English (12), and native speakers of Chinese who 
were currently English dominant (born to Chinese parents in the US; 12). Behavioral results show distinct 
psychometric curves for the comprehension of L1 and L2 speech, which vary by the language profile of the 

tested group (see figure), and even flip as language dominance sways from one language to the other. 
Hence; we were successful at experimentally capturing the intended real-life effect. 
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MEG data analysis was conducted as planned and it is concluded by now. The results reveal two distinct 

phenomena: i) the tracking of syllabic rhythm decreases linearly as noise increases; and ii) the tracking of 
higher level phrasal structure is categorically disrupted by noise, as shown by a) the complete lack of 
entrainment to phrases at the highest level of noise (-15 dB) regardless of language profile and b) only 

native speakers (but not L2 speakers) tracking phrasal structures at -7.5 dB (see figure below).  

In conclusion, this study has succeeded at quantifying the influence of noise in the cortical tracking of 
linguistic structures in connected speech, and provides evidence to suggest that -7.5 dB may be the 

threshold level of noise at which L2 comprehension is disrupted. Previous research has posited that greater 
availability of higher-level top-down linguistic information may account for this difference in L1 vs. L2 
comprehension. The present study shows that a more automatic lower-level phenomenon, oscillatory 
tracking of speech, may also underlie the prevalent effect of impoverished comprehension of L2 speech in 

noise. This finding may hence aid in developing appropriate techniques to increase tracking of L2 speech 
and consequently aid comprehension of L2 speech in bilinguals. The preliminary results from this study 
were presented at the Society for Neuroscience and Society for the Neurobiology of Language  annual 

meetings. We additionally finished the manuscript with the results which is currently under review at a high 
impact academic journal. Finally, please find below the timeline we originally proposed for comparison 
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with the actual progress that has been made on the project. We accomplished all the goals we set off to 

achieve ahead of schedule.  





