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“Intelligibility”

“Comprehensibility”

Isaacs, T., Trofimovich, P., and Foote, J. A. (2018) Developing a user-oriented L2 comprehensibility scale for english-medium universities. Language Testing 35(2), 193–216.
Jenkins, J., Baker, W., & Dewey, M. (Eds.). (2017) The Routledge Handbook of English as a Lingua Franca (1st ed.). Routledge. 
Frost, D., O’Donnell, J. (2018) Evaluating the essentials, the place of prosody in oral production. In J. Volín (ed.). Pronunciation of EFL.
Council of Europe (2020) Common European framework of reference for languages. Strasbourg, France.
Walker, R., Low, E., & Setter, J. (2021) English pronunciation for a global world. Oxford: Oxford University Press

Native speaker
as a target

Be (easily) understood
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Assessing L2 pronunciation: From nativelikeness to intelligibility



● Hesitation markers position  (pauses, false starts, repetitions…)

● Lexical stress  (presence, position, quality)

● Speech rate  (not too fast, not too slow)

● Pitch variation  (make the speech sound lively and engaging)

● Phonemes quality  (depending on their functional load)

Parameters related to L2 English comprehensibility:

Isaacs, T., Trofimovich, P., and Foote, J. A. (2018) Developing a user-oriented L2 comprehensibility scale for english-medium universities. Language Testing 35(2), 193–216.
Jenkins, J., Baker, W., & Dewey, M. (Eds.). (2017) The Routledge Handbook of English as a Lingua Franca (1st ed.). Routledge. 
Frost, D., O’Donnell, J. (2018) Evaluating the essentials, the place of prosody in oral production. In J. Volín (ed.). Pronunciation of EFL.
Council of Europe (2020) Common European framework of reference for languages. Strasbourg, France.
Walker, R., Low, E., & Setter, J. (2021) English pronunciation for a global world. Oxford: Oxford University Press
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Assessing L2 pronunciation: From nativelikeness to intelligibility



● Hesitation markers position  (pauses, false starts, repetitions…)

● Lexical stress  (presence, position, quality)

Université Grenoble Alpes (France) - 3rd year

Doshisha University (Japan)                            

Semi-automatic diagnosis of spontaneous English as a foreign language: the 
role of rhythm in speaker comprehensibility

Parameters related to L2 English comprehensibility:
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Assessing L2 pronunciation: From nativelikeness to intelligibility



CLES official website: https://www.certification-cles.fr/english/
Corpus access : https://hdl.handle.net/11403/cles-spontaneous-english 
See Coulange, S., Fries, M.-H., Masperi, M., Rossato, R. (2024). A corpus of spontaneous L2 English speech for real-situation speaking assessment. Proceedings of the 
2024 Joint International Conference on Computational Linguistics, Language Resources and Evaluation (LREC-COLING 2024), 20-25 May, Torino, Italy.

Hypothesis:
● Pauses:

● More random pauses with B1
● More structurant pauses with B2

● Stress:
● Stress position accuracy B2>B1
● Lower contrast stressed/unstressed
● Stress shift to last syllable

Corpus:
✔ L2 English spontaneous speech from 

176 French learners recorded during 
CLES certification speaking session.

✔ Situation: 2 or 3 candidates discussing 
a polemical topic (role play) during 
10min.

➢ Total 11 hours of continuous speech
(per speaker: mean 3’44’’, min 32’’, max 6’51)

➢ Speaking B1 level: 34%, B2 level: 66%

➢ Speech duration: B1≈B2, Nb tokens: B1<B2, 
Nb pauses: B1<B2, Silence proportion: B1≈B2
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Pauses and stress in spontaneous L2 English

https://www.certification-cles.fr/english/
https://hdl.handle.net/11403/cles-spontaneous-english
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Pauses and stress in spontaneous L2 English

intra-phrase

inter-clause

https://www.certification-cles.fr/english/
https://hdl.handle.net/11403/cles-spontaneous-english


                  Source code available on GitLab: https://gricad-gitlab.univ-grenoble-alpes.fr/lidilem/plspp  

See Coulange S, Kato T, Rossato S, Masperi M. (2024). Enhancing Language Learners’ Comprehensibility through Automated Analysis of Pause Positions and Syllable Prominence. Languages 9(3):78 . 

● Speech detection and neural 
speaker diarization (Pyannote)

● ASR & Forced Alignment (WhisperX)

● Morphosyntactic analysis (SpaCy)

● Localisation of pauses with POS context 
and constituency analysis (Benepar)

● Syllable nuclei detection (De Jong et al., 2021)

● Syllabic parameter extraction 
(intonation, intensity, duration ; speaker normalization)

● Comparison of prosodic shape of nouns, 
verbs, adjectives with a reference dictionary

7

Pauses and Lexical Stress Processing Pipeline (PLSPP)

https://gricad-gitlab.univ-grenoble-alpes.fr/lidilem/plspp
https://doi.org/10.3390/languages9030078
https://github.com/pyannote/pyannote-audio
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Pauses and Lexical Stress Processing Pipeline (PLSPP)
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https://doi.org/10.3390/languages9030078
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Impact of pauses and stress on comprehensibility
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Investigate Comprehensibility from a Dynamic Perspective
Charles Nagle, Pavel Trofimovich, Annie Bergeron (2019)

Nagle, C., Trofimovich, P., Bergeron, A. (2019). Toward a dynamic view of second language comprehensibility. Studies in Second Language Acquisition 41(4), 647–672.

● L2 Spanish
● 3 intermediate-level speakers
● 24 listeners
● 2~5min audio

● Idiodynamic Software (MacIntyre, 2012)
● -5 +5 judgment
● Cam-recorded then retrospective comments
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Investigate Comprehensibility from a Dynamic Perspective
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● L2 Spanish
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● Idiodynamic Software
● -5 +5 judgment
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16Nagle, C., Trofimovich, P., Bergeron, A. (2019). Toward a dynamic view of second language comprehensibility. Studies in Second Language Acquisition 41(4), 647–672.

● Different types of rating behaviour
● Only 6 dynamic raters among 24
● Some raters focus on segmental errors, some other ignore them
● Reasons for upgrading or downgrading comprehensibility

Investigate Comprehensibility from a Dynamic Perspective
Charles Nagle, Pavel Trofimovich, Annie Bergeron (2019)

According to raters’ comments 
● Discourse organization (31%)
● Lexis (17%)
● Grammar (16%)
● Fluency (9%)
● Pronunciation (6%)

According to click patterns
● Lexis and grammar errors
● Word pronunciation
● Some attractor events



Large scale crowd-sourced
dynamic rating of comprehensibility
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Dynamic rating of comprehensibility: Participants

● 63 participants
● Gender balanced
● English as mother tongue
● Monolingual
● Living in UK

https://www.prolific.com/

https://www.prolific.com/
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Dynamic rating of comprehensibility: Selection of Audio Files

● 8 files (low PLSPP scores)
● 8 files (high PLSPP scores)
● Rating time ~30min.

http://i3l.univ-grenoble-alpes.fr/~coulangs/temp/segment60tok_scoreStressPause_250ms_interactPLSPP.html
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Dynamic rating of comprehensibility: Selection of Audio Files

dec2022-004_037-018_SPEAKER_01_4
dec2022-004_037-018_SPEAKER_01_5
dec2022-209_160-080_SPEAKER_00_5
jan2020-001_019-041_SPEAKER_01_11

dec2022-003_035-026_SPEAKER_01_2
jan2023-302_018-075_SPEAKER_01_17
dec2022-201_099-102_SPEAKER_01_9
dec2022-004_012-021_SPEAKER_00_3

dec2022-004_013-020_SPEAKER_01_5
jan2023-301_056-013_SPEAKER_01_5
dec2022-202_068-108_SPEAKER_00_7
dec2022-004_037-018_SPEAKER_00_4
mai2022-103_039-036-041_SPEAKER_01_7

dec2022-003_039-040_SPEAKER_00_36
dec2022-202_067-052_SPEAKER_01_11
mai2022-106_030-088_SPEAKER_00_17B1

B2

B1

B2

● 8 files (low PLSPP scores)
● 8 files (high PLSPP scores)
● Rating time ~30min.

http://i3l.univ-grenoble-alpes.fr/~coulangs/temp/segment60tok_scoreStressPause_250ms_interactPLSPP.html
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Dynamic rating of comprehensibility: Selection of Audio Files
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Dynamic rating of comprehensibility: Selection of Audio Files
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Dynamic rating of comprehensibility: Selection of Audio Files
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Dynamic rating of comprehensibility: Selection of Audio Files
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Dynamic rating of comprehensibility: Rating protocol

Open-source software: Dynamic Rater
https://gricad-pages.univ-grenoble-alpes.fr/lidilem/dynamic-rater 

● Inspired by the Idiodynamic Software 
(MacIntyre 2012)

● Adapted for crowd-sourcing
● Only one button to click when the 

listener is struggling to understand

https://gricad-pages.univ-grenoble-alpes.fr/lidilem/dynamic-rater
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Dynamic rating of comprehensibility: Rating protocol

Open-source software: Dynamic Rater
https://gricad-pages.univ-grenoble-alpes.fr/lidilem/dynamic-rater 

● Inspired by the Idiodynamic Software 
(MacIntyre 2012)

● Adapted for crowd-sourcing
● Only one button to click when the 

listener is struggling to understand

● Each audio followed by a global rating

https://gricad-pages.univ-grenoble-alpes.fr/lidilem/dynamic-rater
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Dynamic rating of comprehensibility: Data analysis

Click position through time for each rater
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Dynamic rating of comprehensibility: Data analysis
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Dynamic rating of comprehensibility: Data analysis

Sum of clicks in w for each rater



31

Dynamic rating of comprehensibility: Data analysis

Sum of clicks in w – rater clickrate 
for each rater

Subtracting raters’ 
individual behaviour
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Dynamic rating of comprehensibility: Data analysis
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Dynamic rating of comprehensibility: Data analysis

normalized
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Dynamic rating of comprehensibility: Data analysis
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Dynamic rating of comprehensibility: Data analysis

pauses



36

Dynamic rating of comprehensibility: Data analysis

polysyllabic words
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Dynamic rating of comprehensibility: Data analysis

polysyllabic words
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Dynamic rating of comprehensibility: Data analysis

polysyllabic words
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Dynamic rating of comprehensibility: Data analysis

polysyllabic words
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Dynamic rating of comprehensibility: Data analysis

polysyllabic words
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Dynamic rating of comprehensibility: Data analysis

● Only 2 to 3 syllable words 
(to avoid potential impact of secondary stress)

● 3 categories:
● StressO (>=0.2)
● StressΔ (between -0.2 and 0.2)
● StressX (<0.2)

● 3 categories:

● BC (between-clause pauses)
● BP (between-phrase pauses)
● WP (within-phrase pauses)

PAUSES LEXICAL STRESS
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Results: Click patterns following pauses

Mean sum of m-clicks on each 1-s 
window following pause onset

● Significant difference between 
BC and WP only from 1 to 2 seconds 
after pause onset (rank test p<.05)

● M-clicks rise anyway after 2 seconds
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Mean sum of m-clicks on each 1-s 
window following word onset

● Significant difference between 
StressO and StressX
✔ from 1 to 2 seconds (p<.05)
✔ from 2 to 3 seconds (p<.01)
✔ from 3 to 4 seconds (p<.05)
after word onset

Δ

Results: Click patterns following target words
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Mean sum of m-clicks on each 1-s 
window following word onset

Results: Click patterns following target words
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Results: Overall click frequency vs. CEFR level

● Recordings with low PLSPP scores 
(i.e. more WP pauses, lower stress score) 
get more clicks than recordings 
with high PLSPP scores.

● B1 recordings get more clicks than 
B2 recordings.

● Great heterogeneity of PLSPP 
scores among both CEFR levels.



Thank you!

Sylvain COULANGE
sylvain.coulange@univ-grenoble-alpes.fr 

Link to the pipeline: https://gricad-gitlab.univ-grenoble-alpes.fr/lidilem/plspp
To get the public part of the corpus: coordination-nationale@certification-cles.fr 

mailto:sylvain.coulange@univ-grenoble-alpes.fr
https://gricad-gitlab.univ-grenoble-alpes.fr/lidilem/plspp
mailto:coordination-nationale@certification-cles.fr


Word-recognition Word-alignment Syllable-detection Prosodic-shape

First step of PLSPP evaluation

28 random files
100 target words, manual verification

Currently ongoing: manual transcription of random files by Master students
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Limitations of the current study

BC 35 %

BP 51 %

WP 13 % StressO 17 %

Stress∆ 56 %

StressX 27 %

0.2 & -0.2 seem to get 
the best results though
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Results: Global Rating of Fluency vs. Pauses (180ms-2s)

Less pauses within phrases
BETTER FLUENCY

More pauses between clauses
BETTER FLUENCY

More pauses
BETTER FLUENCY

p<.001 p<.01 p<.001

- Less pauses: recordings whom pause ratio < median(pause ratio among each recording)
- More pauses: recordings whom pause ratio >= median(pause ratio among each recording)
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Results: Global Rating of Fluency vs. Pauses (250ms-2s)

Less pauses within phrases
BETTER FLUENCY

More pauses
BETTER FLUENCY

- Less pauses: recordings whom pause ratio < median(pause ratio among each recording)
- More pauses: recordings whom pause ratio >= median(pause ratio among each recording)

p<.001 p<.05 p<.001

Less pauses between clauses
BETTER FLUENCY



52

Results: Global Rating of Pronunciation vs. Stress Score

Lower stress score
LOWER PRONUNCIATION

Lower stress score
LOWER COMPREHENSIBILITY

p<.001 p<.001

- Lower score: recordings whom mean stress score < median(mean stress score among each recording)
- Higher score: recordings whom mean stress score >= median(mean stress score among each recording)
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Results: Wrap up

What we observed with this experiment setting:

● On the 2 seconds following pause onset, clicks tend to:
● increase after pauses within phrases (WP)
● decrease after pauses between clauses (BC)
● stagnate after pauses between phrases (BP)

● 2 to 3 seconds after BC onset, clicks tended to rise as well.

● Clicks increase 2 to 3 seconds after incorrectly stressed words
while it decrease significantly after correctly stressed words

● The better the stress score, the less clicks to follow
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Results: Wrap up

Overall:
● Recordings with lower stress score and higher ratio of WP receive more clicks.
● B1 receive more clicks than B2, despite a significant overlap.
● Higher WP ratio: Lower fluency rating
● Higher BP ratio: Higher fluency rating
● More pauses: Higher fluency rating
● Higher stress score: Higher pronunciation rating
● Higher fluency/pronunciation: Higher comprehensiblity

What we observed with this experiment setting:

Short pauses (180-250ms) 
seem to play an important role.
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