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CAl XIRUI: THE NEURAL BASES OF AUDITORY LANGUAGE PROCESSING FOR
CHINESE EFL STUDENTS: A COMBINED EVENT-RELATED POTENTIALS AND
FUNCTIONAL MAGNETIC RESONANCE IMAGING STUDY BASED ON THE
VERBOTONAL APPROACH. THESIS ADVISOR: PROF. ANDREW LIAN, Ph.D.
AND THESIS CO-ADVISOR: NATTAYA PUAKPONG, Ph.D., 238 PP.

Keyword: Language Processing/ Verbotonalism/ Dichotic and Diotic Listening/ ERP/ FMRI/
Hemispheric Specialization/ Optimal Auditory Input

The current study proposed to explore how the physical quality of the
language signals sent to learners either dichotically or diotically influenced brain
activity leading to language perception. The actual nature of the language input signals
was derived in part from principles of verbotonal theory and partly from other findings
from neuroscience. By implementing a combined Event-Related Potential (ERP) and
functional Magnetic Resonance Imaging (fMRI) experiment, this study unraveled
Chinese university EFL students’ temporal and spatial patterns of neural activity while
listening to Chinese (L1) and English (L2) signals. Further, students’ opinions about the
signals were investigated through semi-structured interviews. A mixed-method design
integrating quantitative and qualitative methods was employed in order to identify an
optimal auditory input signal for language learners based on the principles of
verbotonalism, hemispheric specialization, and cognitive load theory.

Thirty right-handed students in a medical university in southwestern China
with an intermediate level of English proficiency took part in the current study.
According to the verbotonal principles, auditory stimuli (Chinese and English sentences)
were 320 Hz low-pass filtered, and prosodic information was retained. To test the
hypothesis that the possible optimal auditory input signal was in line with hemispheric
specialization for linguistic and prosodic processing, filtered and unfiltered stimuli were
organized in dichotic and diotic listening conditions. Four configurations of stimuli were
therefore obtained in each language: both-ear-filtered stimuli (FL-FR); filtered stimuli

in the left ear and unfiltered in the right ear (FL-R); filtered stimuli in the right ear and



unfiltered in the left ear (L-FR); both-ear-unfiltered stimuli (NL-NR). ERP recording and
fMRI scanning were performed separately while the participants were listening to the
signals. After the experiments, semi-structured interviews were conducted.

From the language-related ERPs and the activated brain regions, the L1 FL-R
signal lowered the mental workload for semantic processing and the later structure-
specific processing and did not involve additional brain regions for semantic and
syntactic processing. In terms of L2, FL-R reduced the mental load for semantic and
syntactic manipulations without recruiting additional brain areas for processing. In
addition, most respondents expressed preferences for the L1 and L2 FL-R signals as
they were clearer, did not evoke the feeling of discomfort, and might help understand
the sentences. Thus, the FL-R signals could be identified as optimal auditory input
signals for Chinese EFL students/listeners. Meanwhile, L2 L-FR, imposing more mental
processing load for semantic and syntactic manipulations, appears to be the non-
optimal auditory signal for Chinese students. But it was unclear whether L1 L-FR was
non-optimal. Compared to L1 NL-NR processing, the L2 effect was found that the
processing of L2 NL-NR involved more brain regions for language control/switching.
However, the L2 signals with low-pass filtered sounds in either dichotic or diotic
listening condition could reduce the L2 effect. For the opinions of the signals, students
expressed an interest and willingness to use the signals for learning English.

Overall, the present study addresses the value of recognizing and exploiting
the neurobiological bases for language processing and the physical features of
language input for the purposes of improving language perception and language
learning. The findings have far-reaching theoretical and practical implications for

language education.
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