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Abstract
When assessing second language proficiency (L2), evaluation of spontaneous speech performance is crucial. This
paper presents a corpus of spontaneous L2 English speech, focusing on the speech performance of B1 and B2
proficiency speakers. Two hundred and sixty university students were recorded during a speaking task as part of a
French national certificate in English. This task entailed a 10-minute role-play among 2 or 3 candidates, arguing
about a controversial topic, in order to reach a negotiated compromise. Each student’s performance was evaluated
by two experts, categorizing them into B2, B1 or below B1 speaking proficiency levels. Automatic diarization,
transcription, and alignment at the word level were performed on the recorded conversations, in order to analyse
lexical stress realisation in polysyllabic plain words of B1 and B2 proficiency students. Results showed that only
35.4% of the 6,350 targeted words had stress detected on the expected syllable, revealing a common stress shift to
the final syllable. Besides a substantial inter-speaker variability (0% to 68.4%), B2 speakers demonstrated a slightly
higher stress accuracy (36%) compared to B1 speakers (29.6%). Those with accurate stress placement utilized FO
and intensity to make syllable prominence, while speakers with lower accuracy tended to lengthen words on their last

syllables, with minimal changes in other dimensions.
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1. Introduction

In today’s globalized world, the demand for En-
glish proficiency among learners has never been
higher. To cater to this need, providing learners
with effective materials and tools to enhance their
speaking ability is crucial. A multitude of automated
scoring systems has been designed to assist hu-
man teachers and raters in coping with the rising
demand for speaking practice and evaluation. How-
ever, existing automated scoring methods often rely
on highly controlled elicitation protocols, such as
reading aloud isolated words or short sentences,
limiting their ability to evaluate spontaneous speech
(Saito et al., 2022).

To address this gap and develop a digital, par-
tially automated version of its tests, the CLES'
(Certification de Compétences en Langues de
'Enseignement Supérieur), a state language cer-
tificate established by the French Ministry of Higher
Education and Research, initiated the collection of
spontaneous L2 speech recordings elicited by uni-
versity students during exam sessions. This data,
accompanied by high-quality certification-level pro-
ficiency ratings, forms a valuable resource, a sig-
nificant portion of which is publicly available for
research purposes.

This paper presents the data collection procedure

and describes the complete corpus, followed by
an analysis of lexical stress patterns by French

'https://www.certification-cles.fr/english/
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learners of English, which is itself part of a larger
PhD research project on automated evaluation of
L2 speech rhythm. Indeed, while some high and
low-stakes scoring systems have recently incorpo-
rated features for spontaneous speech assessment
(Zhang, 2020; Coulange, 2023), score prediction
predominantly depends on phenomena such as ut-
terance length, frequency of pauses, percentage of
phonation, lexical diversity, or syntactic complexity
(Evanini and Zechner, 2019), but rarely rhythm-
related features, such as lexical stress pattern,
though its impact on comprehensibility in L2 En-
glish has been frequently highlighted (Cutler, 2015;
Isaacs et al., 2018; Tortel, 2021).

A subset of the corpus presented here was utilized
to explore lexical stress patterns in French learners’
spontaneous L2 English speech among B1 and
B2 proficiency speakers. These levels are indeed
characterized by differences in speaker fluency and
appropriateness of stress and rhythm (Council of
Europe, 2020, p.134). The main research ques-
tions are the following: do B2 speakers produce
a more accurate lexical stress (i.e. position and
quality) compared to B1 speakers? and how do
French-L1 speakers tend to stress words? The au-
thors developed an automated processing pipeline
for measurement of lexical stress realisation in poly-
syllabic plain words. This pipeline was employed
to compare stress patterns among 176 B1 and B2
speakers in this evaluation situation.
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Following a presentation of the CLES certification
speaking tasks and the data collection recorded so
far, Section 3 will delve into the data processing
and speech annotation conducted for the analysis
of lexical stress patterns, ending with a concise
overview of the preliminary results.

2. The CLES corpus of spontaneous
L2 English

2.1. Tasks of the CLES certification test

The CLES certificates, designed for university-level
language proficiency assessment, evaluate each
CEFR level independently. The corpus presented
here primarily comprises recordings from the B2
level test. In this test, participants engage in a
10-minute role-play where two or three candidates
delve into an argumentative discussion on con-
tentious topics, like security cameras, animal test-
ing, or e-cigarettes. Each candidate assumes a
specific role, either advocating for or against the
subject, and has a two-minute preparation period
before the conversation begins. Although partic-
ipants are allowed to take notes, reading during
the conversation is prohibited. Their objective is to
negotiate, exchange viewpoints, and work towards
a compromise.

Professional onsite raters evaluate each candidate
on eight dimensions related to oral production at
the B2 level: positioning and negotiation skills, rel-
evance and variety of arguments, interaction apti-
tude, fluency, phonetic accuracy, coherence, gram-
matical precision, and lexical diversity and appropri-
ateness. Failure to meet any of these criteria results
in a validation at the B1 level, or no validation if pro-
ficiency falls below the threshold. Candidates are
ultimately classified as B2, B1, or non-validated
based on their performance.

Given the smaller proportion of B1 proficiency stu-
dents during the recording sessions, recordings
from the B1 level test were also included. This
test requires candidates to deliver a monologue-
type prepared spontaneous speech and engage
in a role-play where they record two vocal mes-
sages about a home exchange program. In the
first message, candidates introduce themselves,
inquire about the house they wish to book, and
leave a contact number for callbacks. In the sec-
ond message, they describe their own house and
its accommodations, following the instruction pro-
vided. Candidates have 5 minutes to prepare be-
fore each recording, during which they can take
notes, but must refrain from reading them during
the message recording. An onsite rater assesses
the candidate’s performance based on compliance
with instructions, presence of key information, over-
all intelligibility, pronunciation of key words, coher-
ence, grammar, and vocabulary. Only B1 level can
be validated in this task.

Conversation type Nb. of speakers Duration

3-speaker 15 1h03'44"
2-speaker 232 18h16°50"
1-speaker 13 39°28"
Total 260 20h00°02"

Table 1: Number of speakers per conversation.

Proficiency Nb. of speakers %

B2 151 58%
B1 75 29%
non-validated 34 13%

Table 2: Number of speakers per speaking profi-
ciency level.

2.2. Corpus description

The corpus comprises recordings of 134 groups
of students. Among them, 116 feature 2-speaker
conversations, 5 involve 3 speakers, and 13 con-
sist of monologues from the B1 level test. These
recordings were conducted in empty classrooms
at University Grenoble Alpes during sessions held
in January 2020, May 2022, December 2022, and
January 2023. To ensure consistency, recordings
were edited to exclude explanation and preparation
time, retaining only the candidate conversations.

Each candidate’s metadata includes proficiency
ratings in listening, reading, writing, and speaking,
overall proficiency, test level (B1 or B2), assigned
role in the role-play scenario, number of speakers
in the conversation, gender, and mother tongue.
Notably, 83% of the speakers (n=215) declared
French as their mother tongue, while the remaining
17% represented 14 diverse mother tongues.

Among the recorded speakers, 58% (n=151) were
rated B2 speaking proficiency by the raters, 29%
(n=75) B1 proficiency, and 13% (n=34) failed to
validate the task. Among the B1 speakers, 11 at-
tempted the B1 level test, along with 2 speakers
who received no validation. The total corpus dura-
tion is 20 hours, with B2 level test conversations
averaging 9'35" (ranging from 5’12" to 14’30") and
B1 level test monologues averaging 3’2" (ranging
from 1°46" to 5’4", cf. Tables 1 and 2).

3. Lexical stress analysis

Rhythm significantly impacts speaker intelligibil-
ity, particularly in L2 English, aiding listeners in
segmenting and processing speech (Cutler, 2015).
However, acquiring a new rhythm can be challeng-
ing for EFL learners, especially if their native lan-
guage lacks lexical stress (Tortel, 2021). French,
for instance, tends to exhibit a fixed stress on the
last syllable of content words, mainly characterized
by a longer duration (Astesano, 2001), whereas
its position varies in English and generally com-
bines a rise of fundamental frequency (FO) and
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intensity, longer duration, and vowel reduction in
adjacent syllables (Cutler, 2015). Consequently,
from a suprasegmental point of view, we can ex-
pect French speakers of English to lengthen final
syllables of most words, with limited use of FO and
intensity.

There has been considerable research into au-
tomated lexical stress classification in recent
decades. Commonly, these systems employ FO,
intensity, and duration measures, and sometimes
segmental information, to predict word stress pat-
terns (Li et al., 2018; Johnson and Kang, 2015;
Ferrer et al., 2015). However, these tools require
extensive training with annotated data, and they
hardly allow us to understand how stress is pro-
duced by the speakers.

This section presents the analysis of a subset of
the previously outlined corpus, focusing on B1 and
B2 speakers with French as their mother tongue
(n=176; B1=59, B2=117). The analysis of lexical
stress involved comparing the acoustic stress pat-
tern of polysyllabic content words with their ex-
pected lexical stress patterns, according to the
CMU Pronouncing Dictionary?, and quantifying the
contrast between stressed and unstressed sylla-
bles. Notably, only primary stress was considered
in this study.

3.1. Methodology

To analyse the lexical stress patterns of individ-
ual speakers, recordings first underwent speaker
diarization using Pyannote (Bredin and Laurent,
2021). Mono-speaker continuous speech seg-
ments were then extracted for independent process-
ing. Each segment was transcribed and aligned at
the word level using WhisperX (Bain et al., 2023).
Subsequently, a complementary part-of-speech
tagging was added following morphosyntactic anal-
ysis conducted with SpaCy (Honnibal et al., 2020)
in order to take into consideration word category.
Syllable nuclei were identified using the Praat script
described in (de Jong et al., 2021), with a bandpass
filter at 300-3300Hz to minimize the influence of
non-voice-related events.

For each word, the expected number of syllables
was derived from the dictionary and compared with
the number of syllable nuclei detected within the
word boundaries. In order to avoid analysing incor-
rectly aligned words, only words with the correct
number of syllables were included in the analysis.
We will call them target words.

Stress was measured along three dimensions: FO
and intensity at syllable nucleus, and syllable dura-
tion, estimated from the midpoints of neighboring
syllable nuclei and/or word boundaries. Each mea-

2The dictionary is available at http://www.
speech.cs.cmu.edu/cgi-bin/cmudict.

sure was speaker-normalised to mitigate variation
of speech rate, voice height and microphone dis-
tance. In subsequent sections, prosodic values
are expressed in percentiles, calculated from each
speaker’s overall value distribution: 50 signifies the
speaker’s median value, while 90 represents very
high (or loud, or long) values, and 10 indicates very
low values for that specific speaker.

Acoustic stress was determined for the most promi-
nent syllable within each word for all three dimen-
sions. These dimensions were given equal weight
to derive a unified global stress pattern.

3.2. Results

Out of the 6,350 target words analysed, a mere
35.4% exhibited correct acoustic stress placement.
For 2-syllable words, where 85% were expected to
have the stress on the first syllable, only 31% exhib-
ited this pattern; instead, 69% received stress on
the final syllable (see Figure 1). This trend persisted
for 3- and 4-syllable words, where most words ap-
peared stressed on the final syllable, contrary to
the expected first or second syllable stress.

Expected - 0o 00 0Ooo 000 000 0000 0000 0000

stress - Oo 00 (572) Ooo 000 000 (30) 0000 (6) 0000 0000
pattern (1223) (102) (250) (40) (1)
0000 (4)|

%00 Mooe| [ o0
o - 0 | o2 [oee
000 (93) (13)

Observed (A2E) 5 “3)
stress < (:: ) 00 0000
patterns (381) 0000 0000 10

000 (8) (2} (92) 0(:;;3

o5l 000 (12)

n=3954 n=725 n=488 n=724 n=50 n=44 n=199 n=74
Figure 1: For each expected stress pattern in
columns, the number of words for each observed
pattern is shown. "O" represents the stress syllable,

"0" represents other syllables.

Individual accuracy in stress position varied widely,
ranging from 0% to 68.4%. Proficiency-based anal-
ysis revealed substantial overlap between B1 and
B2 speakers, albeit with B2 speakers outperform-
ing their B1 counterparts on average (median at
36% vs. 29.6%, p < .0001). Figure 2 illustrates
stress position accuracy for each speaker, high-
lighting a stark contrast: only 3% of B1 speakers
achieved accuracy above 50%, whereas 22% of
B2 speakers surpassed this threshold.

Figure 3 illustrates the mean acoustic contrast be-
tween stressed and unstressed syllables for each
speaker, revealing a wide range of speaker profiles
within both B1 and B2 groups. Notably, only B2
speakers consistently produced appropriate, con-
trasted stress on the correct syllable (top right of
the chart), except for one B1 speaker. The differ-
ence in mean contrast between the two groups was
significant (p < .0001).

295


http://www.speech.cs.cmu.edu/cgi-bin/cmudict
http://www.speech.cs.cmu.edu/cgi-bin/cmudict

81 [4] B2

60

40

20

EE 1
Proportion of words with expected stress position (%)

0 25 50 75 100
Number of target words

Figure 2: Proportion of target words with expected
stress position per speaker.
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Figure 3: Mean acoustic difference between ex-
pected stressed and reduced syllables per speaker.
Both variables are strongly correlated (R = .82,
p < .0001).

In Figure 4, the contrast between expected stressed
and unstressed syllables is demonstrated for two
B2 speakers. Speaker A exhibited 65% accuracy
in stress placement, emphasizing the expected
stressed syllable significantly in FO (30 points
higher) and intensity (+17). In contrast, speaker B,
with only 16% accuracy, stressed the wrong sylla-
ble (one of the unstressed ones), displaying a no-
table increase in duration (21 points longer) and FO
(+11), with no substantial change in intensity. Simi-
lar patterns were observed in other speakers with
high or low stress placement accuracy. Those profi-
cient in stress placement accentuated the expected
stressed syllable primarily through increased FO
and intensity, while speakers adhering to French
stress patterns accentuated the duration and FO of
the last syllables, contrary to English norms, with
no change in intensity.

4. Discussion

Systematic prosodic measures of lexical stress re-
vealed an expected trend among French speakers

Speaker A

(stress position score: 65%)

Speaker B

(stress position score: 16%)

Multidimensional (O/o)

Mean FO (O/o)

Mean intensity (0/o) \
Mean Duration (O/o)

Mean Duration (Ofo) .

VN
\ / ‘.‘
\ { 39 |
48 .
N

Figure 4: Mean centile value of prominence for
expected stressed (first circle) and reduced (second
circle) syllables in each dimension for speaker A
and speaker B.

Multidimensional (0/o)

Mean FO (0/0)

o0

Mean intensity (O/o)

of English to lengthen final syllables. Besides a nat-
ural tendency to lengthen and rise last syllables of
words in conversational contexts, and moreover in
a foreign language, this common stress shift to the
last syllable might be a consequence of speakers’
L1. The analysis revealed a wide variation among
speakers, B2 speakers performing generally better
than B1 speakers, with a large overlap between
the two groups. The same pattern is observed
with prosodic contrast between stressed and un-
stressed syllables, with a strong — and unsurprising
— correlation with stress placement accuracy. Fi-
nally, it is interesting to observe that speakers with
low stress placement accuracy tend to make promi-
nence mostly through duration change, while high
accuracy speakers tend to neutralize duration and
focus on FO and intensity variation.

These results corroborate those of Tortel (2021),
who noted that French speakers often stress final
syllables by lengthening them, with limited or no
reduction of neighboring vowels. Tortel’s observa-
tions were based on readings by 20 high school
English-level speakers and 20 English language
bachelor-level speakers. Additionally, Tortel and
Herment (2018) demonstrated, in readings by B
and C level students, that vowel duration of un-
stressed syllables approached that of native speak-
ers as proficiency levels increase, therefore result-
ing in a better contrast with the stressed vowel. It
is now important to investigate stress production
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within spontaneous contexts, and the expansive
CLES corpus enabled us to replicate and extend
these studies on a larger scale, analyzing sponta-
neous speech.

While the present study includes a diverse set of
speakers, the mean speech duration per speaker
is rather limited, and variations among speakers
may impact results (median at 339" for B1 and
3'52" for B2 speakers, ranging from 32" to 6°52"),
particularly for speakers with limited speech data.
The accuracy of speech recognition and word-level
alignment was satisfactory: 92 out of 100 randomly
checked words were correctly recognised by Whis-
perX, and 95 were correctly aligned. In some cases,
however, word boundaries appeared to shorten ei-
ther the initial or final syllable of the word, which
may impact the results and needs further investi-
gation. Finally, the methodology relies on syllable
nuclei points to determine syllable prominence, ne-
glecting pitch variation within syllables and potential
impact of syllable structure on duration. To address
these methodological issues, we are currently de-
veloping an enhanced pipeline that incorporates
phoneme-level alignment, allowing for FO and du-
ration measures based on vowel intervals instead
of whole syllables.

To further explore the influence of native languages,
a similar study could encompass speakers with dif-
ferent L1s, exhibiting varied stress patterns. Ad-
ditionally, conducting similar analysis at broader
proficiency levels, and further investigating the use
of FO, intensity and duration at those levels, could
offer deeper insights into stress patterns across
proficiency stages.
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