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ABSTRACT 
 

This study investigates the production of French 
obstruent-liquid clusters in word-initial and -final 
positions by 5 native French speakers and 10 
Mandarin speakers learning French. The frequency of 
schwa within these clusters and its temporal and 
formant characteristics are analyzed based on word 
position, liquid type, obstruent place of articulation, 
and voicing. Results show that schwa is most frequent 
in clusters containing a rhotic liquid for both groups. 
Additionally, both word position and voicing have a 
significant impact on the rate of schwa occurrence 
and on its duration. Formants of schwa vary 
according to position, place of obstruent articulation, 
and liquid type. A notable difference was found 
between natives and learners in terms of word-final 
schwa production, with native French rarely 
producing it and Mandarin learners producing it more 
frequently. It is suggested that while schwas within 
consonant clusters may have phonetic origins, word-
final schwas are driven by phonological factors. 
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1. INTRODUCTION 

Consonant sequence acquisition in non-native 
languages has been extensively studied over the years, 
with a particular focus on how learners repair illegal 
consonant sequences [1, 2, 3, 4]. There are various 
strategies learners can use to do this, including 
deletion, insertion, and substitution, with vowel 
insertion being the most common [1, 5]. This type of 
insertion, which often involves adding a schwa vowel 
between two consonants, has traditionally been seen 
as a phonological process used to repair an 
inappropriate syllable structure. However, the 
Articulatory Phonology perspective suggests that the 
inserted schwa may actually result from reduced 
gestural overlap between the surrounding consonants 
due to articulatory constraints [6, 7]. 

The current study investigates the insertion of the 
vocalic elements in the production of French 
obstruent-liquid (OL) sequences by Mandarin 
speakers learning French and compares it to the 

production of native French speakers. The focus is on 
the occurrence of these sequences at word-initial and 
word-final positions. Mandarin prohibits consonant 
sequences, including OL [4,8], while French has a 
high frequency of consonant clusters in various 
positions within words, with OL being the most 
common sequence [9]. 

The insertion of vocalic elements within clusters 
has been documented in various languages around the 
world [10]. However, there have been relatively few 
studies on schwa intrusion in French consonant 
clusters. [11] conducted an acoustic analysis of 
Quebec French and Argentinian Spanish OL clusters 
and found that epenthetic vowels were commonly 
used in French. The frequency of this epenthesis 
depended on the type of liquid and the similarity of 
the cluster members in terms of manner, place, and 
voicing, with liquid type and voicing having the 
greatest influence. Epenthetic vowels were observed 
in almost all voiced obstruent-rhotic clusters for all 
speakers. [12] also examined the insertion of schwa 
in OL clusters in Quebec French and found fewer, but 
longer schwas compared to [11]. They compared the 
spectral characteristics of schwa and the following 
vowel and found similar F1 and F2 values, suggesting 
a vowel harmony process between the two vowels. 
Unlike [11], [12] did not view schwa insertion as a 
means of simplifying clusters, but rather tentatively 
attributed it to articulatory or perceptual constraints 
specific to these OL clusters. 

To the best of our knowledge, no study has 
previously compared the production of schwas in 
French obstruent-liquid clusters by native French 
speakers and Mandarin speakers learning French. The 
current study aims to address this gap. Specifically, 
our objectives are to 1) compare the frequency, 
temporal characteristics, and formant frequencies of 
schwa in the two groups, and 2) analyze how the 
quantitative and qualitative characteristics of schwa 
vary across word positions, liquid types, and 
obstruent place and voicing. 

2. METHOD 

2.1. Participants 

The production experiment included five native 
French speakers and ten Mandarin speakers learning 
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