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Abstract

Electroencephalography (EEG), as one of the noninvasive
electrophysiological methods, has been used to study language
for decades. However, most of the studies in the literature
focused on language processing in native speakers and EEG
has not yet been largely used in second language acquisition,
especially with respect to prosody.

Based on my previous acoustic and perceptive studies, we
put forward hypotheses linked to how Chinese learners (CL)
parse and segment French prosody. In this Doctoral
Consortium paper, we will present two experiments, in which
the CPS, N325 and N400 components of CL will be examined
and compared with those of French native speakers. My main
contribution will be the first relevant studies that are likely to
provide important cognitive insights in the ability of CL for
prosodic phrasing.

Index Terms: prosodic phrasing, CPS, N325, N400, L2
prosody acquisition, French, Mandarin Chinese

1. Motivation of Research

Studying L2 prosody is a complicated issue because on the
one hand, prosody is a language phenomenon covering several
subdomains like stress, rhythm and intonation and each of
them needs to be examined; on the other hand, “overall
prosodic characteristics of second language (L2) speech
contribute to the degree of foreign accent” [1] but prosody
always only occupies a marginal place in the language
teaching classroom.

Prosody has been called “the organization structure of
speech” [2]: this structure provides an initial framework for
syntactic and semantic parsing, especially prosodic
boundaries, which play an important role in word recognition,
syntactic structure construction and meaning interpretation
(see [3] for a review).

Despite the fact that prosody phrasing is an important tool
for language comprehension in communication [4], L2
learners have generally not been taught how to use it in
language parsing [5], especially for Chinese learners (CL)
learning French prosody. In the literature, research examining
problems and difficulties which CL face in learning French
prosodic elements are very rare and only a few studies have
addressed this issue, for example [6], [7], [8] and [9].

For these reasons, the end goal of my PhD thesis is to
investigate how CL acquire French suprasegmental elements
from an acoustic, perceptive and -electrophysiological
perspective, and what problems and difficulties they encounter
in this process. The present thesis describes two EEG
experiments examining the ability for prosodic phrasing of
CL.

2. Studies Previously Done

The following section briefly presents the results of two
published papers produced during the first two years of my
PhD studies. They are presented in chronological order. My
previous studies [10] and [11], have investigated productions
of French rhythm and intonation in CL with different levels of
proficiency from acoustic and perceptive point of view:

2.1 Paper A — A pilot study examining productions of three
basic French intonation patterns in CL

[10] was my first pilot study about L2 French prosody
acquisition problems in CL. In [10], we focused on three basic
French intonation modalities (which were final neutral
declarative, polar question with/without marker “est-ce que”
and major continuation according to the terminology in [12])
and we specifically concentrated on FO patterns. The results
showed that, unlike native French speakers (NS), CL always
realized little pitch variation range for rising or falling
contours and they did not distinguish between different
prosodic hierarchical levels.

2.2 Paper B — A pilot study examining final lengthening at
prosodic boundaries in CL

[11], in which the same stimuli were used as in [10], was a
pilot study examining vocalic and syllabic durations in the
utterances, with special focus on French primary final accent.
In this study, realizations of French final prominence in CL
were examined. The data showed that low proficient CL had a
wide irregular temporal variation among segments whereas
high proficient CL had an isochrony tendency in their
productions, similar to NS, who only lengthened the final
vowel at the right edge of prosodic boundaries. However,
ignoring the secondary initial accent, which also assumes a
segmentation function according to the French canonical
metrical template proposed by [13], [14], we did not give a
full investigation to this question in [11].

3. Key Issues: Identification and Solutions

My previous studies revealed CL’ problems in the realization
of French prosodic boundaries and prominence. The
mentioned results from two separate pilot studies motivate us
to examine how CL perceive French prosodic boundaries and
whether they have the ability for prosodic phrasing. To this
end, we are going to use electroencephalography (EEG), a
technique with a temporal resolution of less than a
millisecond, which provides brain waves without delay and
reflects the neural activity relative to the research question, i.e.
the event-related potential (ERP). Most psycholinguistic
research EEG is rooted in native language processing or first
language acquisition and a majority of the studies examine
word recognition (N400) or morpho-syntactic parsing (LAN,



P600/SPS) [15]. Using ERP to investigate prosodic processing
in second language learners has rarely been explored. To the
author’s best knowledge, no study has been carried out to
investigate how second language learners acquire prosodic
elements (see [16] for a review of using ERP in second
language research). However, some existing relevant
electrophysiological studies provide us with methodologies
and experimental protocols to examine French prosodic
parsing in CL.

In prosodic domain, [17] was the first study which
retrieved an ERP component called CPS (Closure Positive
Shift), a paradigm reflecting prosodic phrasing. The
subsequent research [18], [19] and [20] suggested that the CPS
is a universal reflection of phonological sentence parsing (but
at the moment, no study has been done for French) and it
exclusively relies on pure prosodic information, independent
of other segmental information and input modality.

Some other electrophysiological studies using the MMN
and N325 components to examine French lexical stress and
prosodic prominence parsing are available in the literature.
These studies showed phonological and cognitive
representations of the metrical template of isolate French
words in NS by using the MMN [21], [22] and N325 [23]; and
in combination with the N400, these results demonstrated that
NS relied on the metrical structure and in a sentence to
interpret and evaluate semantic meaning [24], [25], [26], [27].

4. Future Works and Road Map

My future two EEG experiments aim to examine French
prosodic phrasing in CL and establish an ERP model of L1-L2
prosodic convergence depending on levels of proficiency,
inspired by [28].

4.1 Experiment 1: Perception of French prosodic
boundaries

In Experiment 1, we are going to investigate the perception of
French intonational phrase break in NS and CL. 40-50 pairs of
sentences will be prepared as stimuli. In each pair, two
sentences have the same segmental information and NS will
only distinguish the one from the other by different prosodic
boundaries. For example:

Table 1: Stimulus example for Experiment 1
(where “#’ means prosodic boundary).
Phrase

Sentence N° 1 «J’ai vu un chateauttce matin. »

IPA Transcription /3evyfatotisomate/
Translation I saw a castle this morning.
Sentence N°2 «J’ai vu un chati#tot ce matin. »
Translation I saw a cat early this morning.
IPA Transcription /3evyfafitosomate/

As a first step, we will test the stimuli in NS with the aim
of identifying the CPS in French prosodic boundary; in a
second phase, we will try to find the CPS in 30-40 CL with
different levels of proficiency and analyze amplitude, latency
and scalp distribution of ERPs in all CL.

4.2 Experiment 2: Perception of French metrical pattern

In Experiment 2, based on the studies already done with NS,
we concentrate on whether CL can perceive French primary
final accents and the secondary initial accents in two
conditions: isolated words and embedded in sentences. The
final goal is to examine whether the French metrical pattern
helps CL to segment prosody and process semantic
information.

For this purpose, two experimental sessions will be
needed:

1. In the first one, we will manipulate 120 trisyllabic French
isolate nouns by creating two deviant stress forms [—FA]
(without final accent) and [—IA] (without initial accent).
The standard and deviant stimuli ([£FA] and [+IA]) will
be played to CL and we aim to identify a N325-like
component;

2. In the second session, two trisyllabic French nouns will
be manipulated as in the first session and then placed in a
sentence: one word will be semantically congruent in the
sentence whereas the other will be incongruent. The
N400 component will be examined in order to evaluate if
standard and deviant French metrical patterns have an
influence on CL’ semantic processing.

4.3 L1-L2 prosodic convergence ERP model

In [28], it has been demonstrated that in late second
acquisition, morphosyntactic real-time processing dynamically
changes with proficiency and the corresponding ERP
components can reflect this kind of tendency. As
suprasegmental features in late bilingual acquisition have
always been a relatively rare topic in cognitive linguistic
research, we will attempt to figure out how the CPS, N325 and
N400 change in amplitude, latency and scalp distribution
depending on the CL’ language proficiency in my two EEG
experiments.

5. Major Contributions of Research

In this present paper, based on conclusions of two previous

pilot studies and inspired by recent electrophysiological

research in phonetic and prosodic processing, I presented two

EEG experiments designed for my PhD research. The major

contributions can be summarized as follows:

1. Difficulties and problems in French prosody acquisition
only have a limited number of references in the literature.
In my PhD thesis, following the prosodic hierarchy, we
will fill this literature gap by giving a fully detailed
description from acoustic and perceptive points of views;

2. My electrophysiological studies will be the first studies in
which prosodic ERP components are used to examine
how late second language learners acquire
suprasegmental features;

3. We will try to establish a L1-L2 prosodic convergence
ERP model and this may provide us new insights about
how cognitive activities change throughout the whole
acquisition process.
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