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Outlines

® Automated assessment of L2 English and comprehensibility
e Pauses and Lexical Stress Processing Pipeline (PLSPP)
® Premilinary studies

® Next steps and Discussion
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Apps offering automated pronunciation feedback

For a wider review:
Coulange (2023). Computer-aided pronunciation training in 2022: When pedagogy struggles to catch up. Proc. EPIP7
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Your Score Breakdown

Focus on your Infonation to sound more natural when you sp

Fluency Pronunciation
Fluency Grammar ____ Vecabulary
a Trv Agai O v @ intonation D e Q.. 7% @ s
K ry Again Your level is Intermediate. To help you improve, here's a little e
experiment.
< This word has four syllables. Make the . Once in a while, making a "solo” recording can be helpful. This . N

first syllable stronger than any of the other Intermediate week, record yourself reading a simple text or talking through a Your Intonation Highlights
syllables. recent presentation. This exercise will help you find a natural )

pace and allow you to practice pausing without getting Average Pitch ® Suggestions for Improvement
YouSaid allas  Correct Sound lann interrupted. Variation E:;x:::g::u;:‘; T:g:;we your pitch variation is

e
Pace Score @ Pausing Score @ Hesitations @ 41Hz Video tutorial 'Intonation’
|1| Try Again ) A
Test Score ittt sl
4 O 0, r ] Monotonous
123 230 45% '
wem R Too Many Transcript
62% Slow Natural Fast
Needs
Improvement

Tips for improvements

Pronunciation

62% —
Bl

Video tutorial for Fluency skill

* o Fluency' means being able to contral your delivery in a way that feels natural to the s
L\ @

Intonation Fluency

63% 60% @ Take time to pause at the end of complete sentences or after key ideas.

of a conversation. To improve:

& Make sure your speech is constantly moving forward during phrases. Your pace
naturally slow down at the next punctuation mark or logical stop.

@& Never interrupt the flow! It's common for English learners to stop speaking when|
searching for a specific word. To avoid interrupting the flow of a conversation, u

(») oc:o0:02

Um, hello, so it's recording so | will tell something | will say something F——— um,
F— | was wondering if, uh, you would have the same intonation range ——
feedback, uh, == on your application | the same as mine == uh,
because == mine is, uh, k=== like, === from fifty to one hundred fifty
heard — as a target.

(») 00:00:24

F— Intonation range. === I'm wondering if it's the same for F=—-
women —— speaking, —— so —— let's —— let’s see that.

language you know to describe a missing concept of idea!

| 5
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From nativelikeness to intelligibility

Native speaker :> Be (easily) understood
as a target

“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. Volin (ed.). Pronunciation of EFL.

Council of Europe (2020) Common European framework of reference for languages. Strasbourg, France. 6
Walker, R., Low, E., & Setter, J. (2021) English pronunciation for a global world. Oxford: Oxford University Press
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COMPREHENSIBILITY
LEVEL

OVERALL DESCRIPTION OF COMPREHENSIBILITY

Speech is effortless to understand

Errors, are rare and do not interfere with the message

**Sounding nativelike or producing hesitation- or error-free speech is
Inot necessary to achieve a level 5 (highest level)

Speech requires little effort to understand
Errors minimally interfere with the message

Speech requires some effort to understand
Errors somewhat interfere with the message

Speech is effortful to understand
Errors are detrimental to the message

Speech is painstakingly effortful to understand or
indecipherable

Errors are debilitating to the message

**Not enough comprehensible language is generated for coherent
communication, confining the speaker to level 1

UR

Unable to Rate the speech
No assessable speech sample is produced (e.g., unresponsive to the

task, no articulation of English-like sounds)

COMP PRONUNCIATION FLUENCY VOCABULARY GRAMMAR
5 - pronunciation is effortless to - fluent speech, which is optimally - precise lexical choice relevant to the grammatical use conveys precise
understand paced, is effortless to understand task is effortless to understand meaning or nuance, resulting in speech
- errors donot interfere with the - hesitation markers are used at - errors do not interfere with the message that is effortless to understand
message appropriate junctures or strategically | - nuanced idiomatic expressions may be - errors do not interfere with the message
- pitch variation may make the speech to sustain listener attention present, depending on the task - complex sentences may be used,
sound lively orengaging depending on the task
- sounding nativelike is not expected
4 - pronunciation requires little effortto | - mostly fluent speech, which may be | - sufficient lexical choice mostly relevant |- grammatical use mostly conveys precise
understand slightly too fast or slow, requires to the task requires litde effort to meaning, resulting in speech that
- errors minimally interfere with the little effort to unds d requires little effort to understand
message - hesitation markers are generally used | - errors minimally interfere with the - errors minimally interfere with the
- speech may be characterized by too at appropriate junctures message message
many or 100 few variations in pitch, - unusual or less familiar lexical - a mix of simple and complex sentences
sounding disjcinted or monotone expressions may be used are used
3 pronunciation requires some effort to | - somewhat fluent speech, which is - simple lexical choice requires same - prammatical use conveys general
understand too fast or slow, requires some effort to understand meaning, resulting in speech that
errors somewhat interfere with the effort to understand - errors somewhat interfere with the requires some effort to understand
message (e.g., misplaced word stress, - hesitation markers are occasionally message - errors somewhat interfere with the
sound substitutions, not stressing used at inappropriate junctures - occasional gaps in vocabulary make the message
important words in a sentence) speech somewhat labored, although - simpler sentences are used instead of
meaning is still roughly conveyed more complex ones
2 - pronunciation is effortful to - speech, which is markedly dysfluent | - limited lexical choice and frequent - grammatical use may obscure meaning,
understand ar too fast, is effortful to lexical errors are effortful to resulting in speech that is effortful to
- errors are detrimental to the message understand understand understand
(e.g., misplaced word stress, sound - hesitation markers are frequently - errars are detrimental to the message - emors are detrimental to the message
substitutions, not stressing important used at inappropriate junctures - frequent gaps in vocabulary may make |- only basic sentence structures are used
words in a sentence) - compensatory strategies are used to the speech labored or unelaborated
- production difficulties may obscure offset gaps in fluency (e.g., ideas are | - lexical chunks may be used to
the meaning of a few words described in a roundabout way, self- | compensate for limited vocabulary
carrection)
1 - pronunciation is painstakingly - speech, which is extremely dysfluent | - extremely simplistic or limited lexical |- grammatical use abscures meaning,
effortful to understand or much too fast, is painstakingly choice and very frequent lexical errors making the speech painstakingly
- errors are debilitating to the message effortful to understand make the speech painstakingly effortful to understand
(e.g., misplaced word stress, sound - hesitation markers are very effortful to understand - errors are debilitating to the message
substitutions, not stressing important frequently used at inappropriate - errars are debilitating to the message - only very basic ar fragmented sentences
words in a sentence) junctures, leading to halting or - frequent gaps in vocabulary make the are used
- production difficulties may make “hroken” speech speech unelaborated or indecipherable
‘words sound slurred or indistinct - no compensatory strategies are used | - no lexical chunks are used to
to offset gaps in fluency compensate for limited vocabulary
UR Unable to Rate. Speaker does not produce an assessable sample of speech (e.g., unresponsive to the task, no articulation of English-like sounds)

1 = low comprehensibi

y; 5= high 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. 7
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From nativelikeness to intelligibility

Parameters related to L2 English comprehensibility:

® Hesitation markers position (pauses, false starts, repetitions...)

® | exical stress (presence, position, quality)
o Speech rate (not too fast, not too slow)
® Pitch variation (make the speech sound lively and engaging)

® Phonemes quality (depending on their functional load)

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. Volin (ed.). Pronunciation of EFL.

Council of Europe (2020) Common European framework of reference for languages. Strasbourg, France. 8
Walker, R., Low, E., & Setter, J. (2021) English pronunciation for a global world. Oxford: Oxford University Press
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From nativelikeness to intelligibility

Parameters related to L2 English comprehensibility:

\
g ® Hesitation markers position (pauses, false starts, repetitions...)

e

[\ ® | exical stress (presence, position, quality)
-_— B ea t.S /.

PhD Doshisha University (Japan)

Université Grenoble Alpes (France) - 3" year

Semi-automatic diagnosis of spontaneous English as a foreign language:
the role of rhythm in speaker comprehensibility
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Enilgish L1 vs. L2: Pause patterns

* Pauses allows to regulate speech flow and structure the discourse (Dodane & Hirsch 2018)
* Pause = silent or filled interruption of speech (hums, false starts, repetitions)
* Various duration thresholds from 100ms (Trouvain 2004) t0 400mMS (Tavakoli 2011)

e More pauses in L2 (Fauth & Trouvain 2018)
* More pauses at lower proficiency (Fauth & Trouvain 2018)

* Most pauses arise at expected positions (Candea 2000)

* Pauses at inadequate junctures — Low comprehensibility (isaacs et al. 2017)
* Pauses at strategic junctures — High comprehensibility (saacs et al. 2017)

Candea, M. (2000). Contribution a I'étude des pauses silencieuses et des phénoménes dits «d’hésitation» en francais oral spontané. Ph. D. thesis, Paris 3.

Dodane, C. & Hirsch, F. (2018). Lorganisation spatiale et temporelle de la pause en parole et en discours. Langages, 211, 5-12.

Fauth, C., & Trouvain, J. (2018). Détails phonétiques dans la réalisation des pauses en Francais : étude de parole lue en langue maternelle vs en langue étrangére. Langages,
N°211(3), 81-95.

Isaacs, T., Trofimovich, P., Foote, J. (2018). Developing a user-oriented second language comprehensibility scale for english-medium universities. Language Testing 35(2), 193-216.
Tavakoli, P. (2010). Pausing patterns: differences between L2 learners and native speakers. ELT Journal 65(1), 71-79. 10
Trouvain, J. (2004). Tempo Variation in Speech Production: Implications for Speech Synthesis. Ph. D. thesis, Saarland University.
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% Pause % Pause
1.0 20 3.0 10 20 30 40 .
— I L1: (Switchboard corpus, Tauberer 2008)
VB*TO [ ! Conj* sy | * * * *
oo+ VB T ] * Pauses unexpected between.S YP, Prep. Det,. Prep*NP, S |
Subject * VP [T © o tPronown [mmmE o * Pauses expected next to hesitations, conjunctions, before subjects
Number * [IImm oy | *Conj [ o
Subject * [T A — 8 ;
PO S e — [y m— Successful public speakers: (Cao & Chen 2019)
T e — UEH e * Most pauses between main and subordinate clauses
rep * NP [ i —
VB * PP EDIT * [ T :
NAN * Parenth. S S — Pause position in successful public speakers’ speech
1 \ | \ | \ (Cao & Chen 2019:2050)
X Speakers Example Structure
Rarest (left) and most frequent (right) pause contexts be it through the Commonwealth Games 5 -
in L1 spontaneaous English (Tauberer 2008:407) 1| Brifish |71518'ms}] which begin in a few months' | Min clause /
time on Australia’s Gold Coast attributive clause
Evc mus/t{gaer fc;;geth/{?Olnllis}/ that thos;: mba'i“ cla;use ////
| I - . 0 t t object clause
Disclaimer: ) 2 | American /{esrggsms;/ algcl)sfotght for| 545%%2; the au-]-ibu[jve clause //
* Pause often used for emphasize (cao & chen 2019) nations /{433 mis}/ that they loved attributive clause
* Pause use is highly linked to phonostyles 3| Nigerian | Jen vou are speaking /1302 S} L put my | adverbial clause /

ear down to understand what you say

main clause

* Pause often used for dialogue management
* One pause might have several purposes/causes

If it is not available in your area /{398 ms}/

4 | Japanese you can also use ham instead

conditional clause
// main clause

* Acoustic pauses % Perceived pauses (Dodane & Hirsch 2018) we must never forget # that those heroes //
who fought against evil // also fought for //

the nations // that they loved

5 | American

independent tone
group indicting
emphatic function

Cao, Y., Chen, H. (2019). World englishes and prosody: Evidence from the successful public speakers. APSIPA ASC, 2048-2052.
Dodane, C. & Hirsch, F. (2018). Lorganisation spatiale et temporelle de la pause en parole et en discours. Langages, 211, 5-12.
Tauberer, J. (2008). Predicting intrasentential pauses: is syntactic structure useful? In Speech Prosody 2008, pp. 405-408.

11
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Word-level stress

Lexical stress

Bl
L= )

Oo

Ooo0 0000

English, German, Spanish...

00oo0

PERson perSONify

0000

adMIRE admiRAtion

0000

PHOtograph phoTOgrapher photoGRAphic

Fixed stress

photograPHIE photoGRAPHE photogra HIQUE

Ooo

Finnish, Macedonian, Turkish, French...

0000

(1]

0000

perSONNE personniFIER

000

admiRER admiraTION

00o0

000

000

Cutler, A., & Jesse, A. (2021) “Word stress in speech perception.” John Wiley & Sons, Ltd.

Tortel, A. (2021) “Le rythme en anglais oral : considérations théoriques et illustrations sur corpus.” Recherche et pratiques pédagogiques en langues - Cahiers de 'APLIUT. 12
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Enilgish L1 vs. L2: Lexical stress

Roles of lexical stress

® \Word segmentation

Lexical stress it was COLD, and the Llttle FISH TWISted and TUMbled in the WAter;
the BIRDS were ALL QUlet, and the PROUD Llons ROAred.

A
L5 5

0000

PERson perSONify ® Grammatical disambiguation
Qoo 00oo0 0000
PHOtograph phoTOgrapher photoGRAphic PERson vS. perSOnify
0000
adMIRE admiRAtion Plain words — stressed

Functional words — unstressed

English, German, Spanish...

(Word disambiguation)
DEsert VS. deSSERT

Cutler, A., & Jesse, A. (2021) “Word stress in speech perception.” John Wiley & Sons, Ltd.
Cutler, A. (2015) “Lexical stress in english pronunciation.” In The handbook of english pronunciation. (pp. 106-124). Hoboken, NJ:John Wiley & Sons, Inc. 13
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Enlgish L1 vs. L2: Lexical stress

‘D Case of French speakers of English

Expected pronunciation: Observed pronunciation: D)

in for MA tion in for ma TION

‘ (" ‘ ¢ ‘, ‘, ‘, ‘ ® Stress shift to the final syllable

® No vowel reduction

Fo © ¢ Fo € . .
dB @ ¢ o ¢ BE® © © © ® Stress deafness
duration @ e O ¢ duraton @ @& @ 0
1 1
n f MmMel n in  fos mel Ian

Tortel, A., & Hirst, D. (2010) “Rhythm metrics and the production of English L1/L2." Speech Prosody 2010, Paper 959.
Dupousx, E., Pallier, C., Sebastian, N., & Mehler, J. (1997) “A Destressing Deafness in French?”. Journal of Memory and Language, 36: 3, 406-421. 14
Tortel, A. (2021) “Le rythme en anglais oral : considérations théoriques et illustrations sur corpus.” Recherche et pratiques pédagogiques en langues - Cahiers de 'APLIUT.
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Pauses and Lexical Stress
Processing Pipeline
(PLSPP)

15
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Pauses and Lexical Stress Processing Pipeline (PLSPP)

Pipeline*

* Speech detection and neural
speaker diarization (Pyannote)

* ASR & Forced Alignment (WhisperX)

* Morphosyntactic analysis (SpaCy)

speakerl

speaker2 speakerl

-t

* Localisation of pauses with POS context

Win

R |
M

l“l
11 iy '

o i

\IM

T ‘J‘

1[200 Hz

50 Hz

POS
(3233)

OR
(233)

Nuclei
(219)

Expecte;
(35)

Observe
(35)

. . 1) WA ! | W " ) Viy
and constituency analysis (Benepar) i Jf"' : q',.. ol A i (AN
K Wﬁ,hm (gbiy i
o1 | B o A mw«m»m o %m
/ . . > ADV ADP : ADJ : NOUN >
+ Syllable nuclei detection (De Jong etal., 2021) = | " o AT I : i i
<p:> exactly <p for <p: cosmetic <p: products <pr>
* Syllabic parameter extraction 33 3 35 3% 37 8 3 o 4
(intonation, intensity, duration ; speaker normalization) 000 0o
* Comparison of prosodic shape of nouns, 000 00
000 000 000 00 00 00

verbs, adjectives with a reference dictionary

Detaile

(35)

*The full pipeline is available here: https:/gricad-gitlab.univ-grenoble-alpes.fr/lidilem/plspp

De Jong, N. H., Pacilly, J., Heeren, W. (2021) “Praat scripts to measure speed fluency and breakdown fluency in speech automatically.” Assessment in Education: Principles

, Policy & Practice, 28, 436676,
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s s

us N W cc N ADw ve

\ L =

yes me wo DUt e Re o sann

and erp  vep

we

\ | T
could i} also think w s i think sean
T T~ N
tr‘vat s w w e o
! tLat e w \‘t co‘u\d v « s 4

vee W e ™ s
S \ T T \ N
using very important becauseir v we should ve e e increase mes  wn W w or W wo Re w or g w0 R8s W
| | AT~ A I 1 N T T T LR T /N
technology e ver v adaptor ww mn o m o we their autonom@with ;= wn  theprofessorwo n't va aove s thetudentswo n't ve  aop
I L] | N
we are veG e w the schoolsystemto ot more dialogue be s aow w be
/\ /\
facingor w e w this, there re 10 v passive
L N I O
™ e just to e « w

a newgenerationor

I T TN

a new world with  we saar

yoows s

new ways v

W
to v
learn

ve v and ve

stand s talk

here

file: dec2022-003_039-040_SPEAKER_01_5
Speaker total speech duration: 6’33
D)
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Pauses processing

s
woow v |lcc we a0 ve

c W v

Aoy
,//\
yes me wp [|but e we  ver soan and me e som
|| [yl | I I e
we  coul il also think w s i think sann e B
that s P N B PRP MD w
| [ | T T
) v oz Ao \sﬂn lthal: we w it could e o s
B e is ey w s e WD v v e e e v and  we v
| RIS || 7T I A N SN T VANPZAN
sing  w very important becausgie v we should ve e v increase mes W w e ot w w re v or s W Re w
| | ==~ | N\ N 1 ¥ A
technology e ver v adaptor wv  mn W we

their autonomiwith s wn theprofessorwo n't ve aove s thgltudentswo n't ve  aop
| || = 1 | P |
) we are vee e e the schoolsystemto ot more dialogue be e fove v be
AN T | Il \
facingor w e v thi there [re 10 v passiy
/\
I P N .

a newgenerationor

ust to ve c w

a new world with  we seAR

aove  and ve

stand s talk

here
/N

T w

to v

leal

file: dec2022-003_039-040_SPEAKER_01_5
Speaker total speech duration: 6'33”
D)
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Pauses processing

s w
< w w sowr w w w
and e vr s W v W vz ap m W w cc To ws s autonomy
\ I [N g I |
i think SBAR NP vP nymorgire  think ne 's I for ere O P andiito increase their
\ \ \ |17
w s PP D w i PRp important  them tofve  we w
[l —"> \ — \ N
thak we P it could v ccf B it learn ere  TO P
| e T . e [l ||
PR MO g VB NP PP NP VP any NP P them to ve ADJP.
|| 7T P2 PN SN T N TN \
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Speaker total speech duration: 6'33”
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Preliminary studies

Spont. speech by French univ. students (Coulange, Kato, Masperi, Rossato)

Recitations by Japanese primary school students (KimuraPeshisha)

Read speech by Korean and Japanese univ. students (SugaharaPeshisha)
Read speech by French univ. students (Frosterencble)

Spont. speech by Japanese univ. students (Konishi"/ased)



Grenoble Alpes

LDILEMA | §=3 SLPL «

Spoken Language Processing Laboratory

Current PhD experiment

Corpus:

v L2 English spontaneous speech from
176 French learners recorded during
CLES certification speaking session.

v 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

UCA Y [FlEx K%

Université ; ; i
A O AR ' . Doshisha University

Hypothesis:

* Pauses:
 More random pauses with B1
e More structurant pauses with B2

» Stress:
« Stress position accuracy B2>B1
» Stress shift to last syllable
e Stress mainly by duration change

* FO and intensity used mainly
by high proficiency speakers

CLES official website: https:/www.certification-cles.fr/english/

Raw data is available for research: coordination-nationale@certification-cles.fr

See Coulange, S., Fries, M.-H., Masperi, M., Rossato, R. (submitted). A corpus of spontaneous L2 English speech for real-situation speaking assessment. Proceedings of the @?4
Joint International Conference on Computational Linguistics, Language Resources and Evaluation (LREC-COLING 2024), 20-25 May, Torino, Italy.
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Focus on:

* Inter-clause pauses /
* Intra-phrase pauses /

30
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Where do students pause?
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Results from the structural analysis:
¢ Great variation of number of intra-phrasal pauses, less with inter-clausal pauses;
B2 speakers make less intra-phrasal pauses than B1 speakers;

.
¢ .but difference between B1 and B2 is small;
*

No correlation between intra-phrasal and inter-clausal pause proportions.

< B1 [4] B2
50 1 @ A ak
o 46 154 & 15+ Y iy
1004 1004 81 [4] B2 i . B1 [4] B2 a g aata 4
. A © i A
. s o 4 2 al
& a 40 @ 401 2 A W 4
g 3 'y g A 12 g 121 i “ i" ry
1 8 751 . ‘:A“ ; a 4 * fi 3 ‘ib‘ i :’i : ‘x
ry
2 e ay, 301 $ 301 N = LA, giatlok
o L O g o 5 . Gai, e A &
50 j;) 504 #r: ‘A‘ N (% PN } s At i 9 s 9 “" : t*A } -t F Y
£ ““ﬁ N 20l 7 B | E 20] Loaatia 4 = e «
5 § A, 5] 5 s plafa g a4 s
g :‘ 3 * o 'y % A‘ as g De. B - -
o . i = . . ;
25 § 251 :}“ 101 Ol Eqo ™ . A‘iﬂh . 81 B2 2.5 5.0 75
= t‘" ry = .A{‘ : Proportion of intra-phrase pauses (36)
r
. o & B2+ ee3 8
D r T r 01 0 B14
B1 B2 250 500 750 B1 B2 250 500 750 i = .
Number of tokens Number of tokens ° - e

Absolute humber of inter-clause and intra-phrase pauses per speaker

Proportion of inter-clause and intra-phrasgl
pauses per speaker (nb pauses / nb tokens)
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Where do students pause? .,

Results from the lexical analysis:

¢ Pauses in same proportions for B1 and B2 for top15 most
frequent POS contexts;

¢ B2 speakers make generally less pauses in these contexts.

DET NOUN
PRON VERB
NOUN ADP
PRON AUX
ADP DET
PART VERB
ADP NOUN
ADJ NOUN
NOUN CCONJ
VERB DET
VERB PRON
AUX VERB
SCONJ PRON
VERB ADP
NOUN PRON

| Hg

— 1)
d‘%&l
— 113 °

I 1(}.8/"8

Bt [4] B2

— 1

>
1 60%3 &
d“Z 3

— 71

e 2;%9

| 25%9'3

Top15 Part of Speech pairs

I 25%9‘1
I 48.52'8
0 10 20 30 40 5 60 70
Proportion (%)
Proportion of pause for the 15 most
frequent part-of-speech contexts

AUX VERB

UCA

Université
Grenoble Alpes

I_Jll.n*j:j(%

Doshisha University

VV

Grouping speakers according to pausing patterns:
Ultimate segmentation is 3x3 groups;
¢ B1 and B2 speakers are mixed together in each group;

¢ Clusters 1 and 2 differenciate by overall frequency of
pauses, Cluster O contains speakers with extreme
values (too few occurrences).

Cluster 2
LI W

15

Cluster 0 Cluster 1

NOUN ADP
PART VERB
SCONJ PRON
VERBADP ~_ ]
VERB DET
VERB PRON

Proportion
of pause

[7100%

|
|
ADJ NOUN
ADPDET
ADP NOUN
DET NOUN
PRON AUX
PRON VERB
Ve

0%
NOUN CCONJ
NOUN PRON

38.7%

Clustering output of pausing patterns in top 15 POS contexts
(speakers in column, contexts in rows, with mean value of each block)

ok

cluster - o 1[=]2

cluster 0

Number of inter-clause pauses

250 500 750 v 250 500 750
Number of tokens Number of tokens

Absolute number of inter-clause (left) and intra-phrase (right) pauses per sﬁéker



LIDILEMA SLPL = UCA Y il kit K2
Grenable Aipee J Spoken Language Processing Laboratory g?;‘{{i’ﬁit:“pes vv Doshisha University

Where do students pause?

Discussion:

® Limited contrast between B1 and B2 speakers;
® |nstead, large inter-speaker diversity in pausing pattern, especially within phrases;
® Need for investigating intra-speaker variability;
® Need for investigating the relationship between pause position and comprehensibility.

33
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Stress position

1%
Expected pattern — ‘
Oo

f

Observed patterns <

n=4029 35



LIDILEMA .] SLPL -~ UCA vy LK

. t
Grenoble Alpes Spoken Language Processing Laboratory g?é‘:,%'ﬁleempes Doshisha University

Stress position

Expected pattern  — e a '

o I I I I I

n=4029 n=737 n=502 n=741 n=51

CHBOSHGO

Ooo0 oOoo 0000 0000

n=4

n=201 n=76
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Stress position

1%
Expected pattern — ‘
Qo

Spoken Language Processing Laboratory

2

‘0%
K

34 " = ‘0" 28%
QO D e
000 000

4Ln*j:j(%

Doshisha University

UCA oy I

Grenoble Alpes

79%
00 Oooo0 0000 o000 0000
s 0o 00 (584) Ooo 000 000 (31) o000 0000 0000 (1)
(1241) (102) (255) (40) (21)
Observed patterns <
"~
n=4029 n=737 n=502 n=741 n=51 n=44 n=201 n=76 n/
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B1 speakers
spk=59
words=1873

38%

B2 speakers
spk=117
words=4551

oo(:un) o.(m

00 (151}

00 (417]

Ooo

WS S0 &5

000

oo (24) (000 (73) 000 (59)
(190)

000 (8)

ooo(z:)

s

<

&
v &

oOQoo o000 OOOO

OOOO

(Oooo (1)| |Oooo0 (5)

0000
(16)
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Stress position accuracy per speaker

Proportion of target words with correct stress position
per speaker (n=176)

CLES 10 | = B1 [4] B2 o
> Mean stress position accuracy:

68.4 35.4%
60 1 60 > Stress accuracy per speaker:
g 0 % ~ 68.4 %
444 :
% > Stress accuracy per CEFR level:
407 36.0 g 407 . B1=296% B2=36%
30.2 2 (+ 6.4, p<.0001)
g a
201 2 20+
(=]
Q
04 000 04 A A
Bl B2 0 25 50 75 100
Rank test B2>B1 Number of target words

p<0.0001 39
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Stress quality: dimension

Expected: Oo Expected: 0O Expected: Ooo Expected: 000 Expected: 000
(n=4029) (n=737) (n=502) (n=741) (n=51)
Multidimensional (For each syllable) Multid L (for each syllabl ional (For each syllable) Multidimensional (For each syllable) Multidimensional (For each syllable)

Mean FO (for each syllable) Mean FO (For each syllable) Mean FO (For each syllable) Mean FO (For each syllable) Mean Fo (for each syllable)

00 00 - 200 000

Mean intensity (For each syllable)
Mean intensity (For each syllable) Mean intensity (For each syllable) Mean intensity (For each syllable) Mean intensity (For each syllable)

00 o090 000 00 ~d0

Mean duration (For each syllable)
Mean duration (For each syllable) Mean duration (For each syllable) Mean duration (For each syllable) Mean duration (for each syllable)

"/.-7 R \'.
|: 31 Iju -
\__/

_// - \\_

| a2 |
\ )
N

2TODEE (176 A) 40
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Stress quality: dimension

Me

Me

M]Il_:idimensional (For each syllable)

an FO (For each syllable)

ail intensity (For each syllable_}

:

a|:1 duration (for each syllablei

Expected Ooo

=

M L:tidimensionafll (O/o)
[0}
Maifm FO (O/o)

e

Maafm intensity thfo]
@@ '

Mdan Duration C:Ofo]

of ()

UCA Y & K%

Université
A O AR ' ' Doshisha University

Speaker jan2020-001_020-022_SPEAKER_00
o 42 target words
L] Stress position accuracy: 19%
(] Mean prosodic contrast: -9 points

Multidimensional (Ofo)

Mean FO0 (O/o)

Mean intensity (O/o)

00

Mean Duration (O/o)

()
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Stress quality: contrast

Speaker A O Speaker B oD

(stress position score: 65%) (stress position score: 16%)

Multidimensional (O/o)

l Multidimensional (O/o)

Mean F0 (O/o)

. ”I © e . SpeakerA SpeakerB

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

Mean Duration (O/fo)

Mean Duration (Ofo)

/\\

39

\/

42


http://i3l.univ-grenoble-alpes.fr/~coulangs/languages2023/SpeakerA__dec2022-004_013-020_SPEAKER_01_5.ogg
http://i3l.univ-grenoble-alpes.fr/~coulangs/languages2023/SpeakerB__jan2023-301_019-086_SPEAKER_01_7.ogg
http://i3l.univ-grenoble-alpes.fr/~coulangs/languages2023/SpeakerA__dec2022-004_013-020_SPEAKER_01_5.ogg
http://i3l.univ-grenoble-alpes.fr/~coulangs/languages2023/SpeakerB__jan2023-301_019-086_SPEAKER_01_7.ogg
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Stress quality: contrast

) )
Speaker A oD Speaker B oD
stress position score: 65% stress position score: 16%
( P ) ( P ) 12 Speaker A i & i
Multidimensional (0fo) Multidimensional (O/o) B1 E B2
10 Q 104
c
o
A
£ Speaker B
© :
(i) :
Mean F0 (O/0) Mean FO (O/o) = : A
04 S 0
(]
= g
P A
-7 e
E
Mean intensity (O/o) Mean intensity (0/0) 10 - ‘% 104
c
©
E
5 A
=
Mean Duration (Ofo)
Mean Duration (O/a) -20 ‘%1 -204 A rS
B B2 0 20 40 60

D
e «

Proportion of words with expected strees position](3c)
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Stress quality: contrast

Stress position accuracy:

65% 58% 60% 21% 16% 19%

Multidimensional (O/o) Multidimensional (O/o)

Multidimensional (0/o) Multidimensional (O/o) Multidimensional (O/o) Multidimensional (0/o)

Mean F0 (O/o) Mean FO (0/o) Mean FO (O/o) Mean F0 (0/o) Mean F0 (O/o)

Mean F0 (0/o)
. Mean intensity (O/o)

Mean intensity (0/o) Mean intensity (O/o) l Mean intensity (0/o) Mean intensity (O/o) Mean intensity (O/o)

Mean Duration (O/o) Mean Duration (O/o)

Mean Duration (O/o) Mean Duration (O/o) . . . Mean Duration (0/0) Mean Duration (0/o)
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® (Creation of the Pauses and Lexical Stress Processing Pipeline

® Analysis of B1 and B2 speaking level French-L1 university students

11 hours of speech

> Pause position:

6350 target words

21 831 pauses

O Great variation of number of intra-phrasal pauses, less with inter-clausal pauses
O B2 speakers make less intra-phrasal pauses than B1 speakers

O Difference between B1 and B2 is small
O High intra-speaker variability

> Lexical stress position:
O Mean stress position accuracy: 35.4 %

O  Stress accuracy per speaker: 0 % ~ 68.4 %

O  Stress accuracy per CEFR level:
B1=296% B2=36% (+ 6.4,p<.0001)

O  Frequent stress shift to the last syllable

> Lexical stress quality:
O Low accuracy speakers: lengthening of the last
syllable
tendency to make it higher
No change in intensity

O High accuracy speakers: the expected syllable is
higher in FO and intensity
No change in duration 46
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Next step

High number of intra-phrase pauses .
Low number of inter-clause pauses <:> oL ope
Low lexical stress position accuracy Comprehensibility
Low stress contrast

B O e P .
d . Incremental judgment (yuck response
soo® 5 juag y p )
@ D
B i Click when you make an effort
@SS® =K to understand what the speaker says

A 4“%%*——%%
©96® =

de Kok, .A. (2013). Listening Heads. Ph. D. thesis, University of Twente. 47
Nagle, C., Trofimovich, P., Bergeron, A. (2019). Toward a dynamic view of second language comprehensibility. Studies in Second Language Acquisition 41(4), 647-672.

[ I’'m struggling
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Next step

High number of intra-phrase pauses .
Low number of inter-clause pauses <:> oL ope
Low lexical stress position accuracy Comprehensibility
Low stress contrast

Perception of effort

de Kok, .A. (2013). Listening Heads. Ph. D. thesis, University of Twente. 48
Nagle, C., Trofimovich, P., Bergeron, A. (2019). Toward a dynamic view of second language comprehensibility. Studies in Second Language Acquisition 41(4), 647-672.
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Ongoing studies using PLSPP

) AL KA

Lexical stress
realization

in recited speech by
Japanese-L1
elementary

school students

T. Kimura
(Doshisha Univ.)

8 speakers

Recited speech (text)
10 English native
raters

Stress awareness vs.
stress production:
Comparison of
primary stress
assignment to English
words between
Japanese and Korean
university students

M. Sugahara
(Doshisha Univ.)

54 speakers
Read speech (carrier
phrases)

Prosody, intelligibility
and communication:
pronunciation
assessment before
and after a training
session

D. Frost
(U. Grenoble Alpes)

280 speakers
(corpus PIC)
Read speech (text)

A corpus of
spontaneous L2
English speech by
Japanese university
students

T. Konishi
(Waseda Univ.)

Similar conditions with
the CLES corpus

N
O

Doshisha University
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Thank you!

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

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

UCA

Grenoble Alpes

\ 4
v

] Ak K5~

Doshisha University


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

28 random files
100 target words, manual verification

Word-recognition  Word-alignment  Syllable-detection

3% 4% 5%

Currently ongoing: manual transcription of random files by Master students

0.75
2%

Grenoble Alpes

~a SLPL, UCA Yo Btk K

Doshisha University

Prosodic-shape

0.5
.%
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19.410000) 0.700000 (1.429 /5) |20.110000

Implementation of MFA

® Better word-level alignment ] . . — ——
|I \ Ll ‘ l -‘ 'IE { o 1

® Acoustic parameter extraction on the vowel interval
instead of syllable nuclei

. . . el . 2722 Hz|{ L udy }56.97 o 59 H
® Consider FO variation within the vowel ‘ el i 199 Hz

o sIs0 -

. . . 0 Hz|
® FOinterpolation for devoiced vowels : : POS
| I B [
o . . : :
No more influence from final consonant lengthening BB % % méue.
4 Ex 1
5
Whisper 6 ﬁe;i
+ ( 7 effect was £:2fsfn
L o s Montreal Forced Aligner 8 Ho|l F K| T | i
"“’M“‘MWWWM MWWWW” + y 9 0 o l‘ZXF;Q
. 8l
_— - Parameter extraction on 10 00 .
| | inear interpolation if no . Se&
FO value at syllable point vowel intervals M 00 Oo Oo (19)
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BRELINTAT 54 VICHE T3 EEBIHEHE

i) & At K4~
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] 100 dB 500 Hz
time_step = 10ms
(customizable) 1)
b1
V4
FO 30dB | 50 Hz
* mean(F0s) e 1 -
* (Min, max, sd) ) boras
R 2 enjoy 309)
"7 pitch linear I bhones
interpolation IHP N H ik I
. : : Nuclei
Intensity 4 240 A (2s2)
. xpectedSha
max(dBs) 00 107) F
i 00 Ft;e]rvedSha:
Duration 00 00 00 iy

* Length of vowel interval
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- S S
BMELTENATSAVICEITZT—RT7I3AMAXE

32.240000 0.930000 (1.075/s) 33.170000

0.1638
il

Bl Sl

Better consideration of initial phoneme ' i
-0.1681

Final consonant included until it ends . +
Good alignment vowel-to-syllable nucleus in general 293 He
General alignment needs to be improved 1 T
(especially with spontaneous speech) 2| <p> observation P ::fa;,

o © T R S
Stress analysis even if inadequate nb of syllable nuclei 4 0000 tgﬁ

5 0000 13231

. . . . . 6 0 0000 O
Extra nuclei might be present (hesitation, epenthesis, . TR o0 (35
. ou observation to (323)

bad recognition...) s E| [aaA] Bz Jero[ V] Evi | sH Jan] N T o
—possibility to filter in order to keep only words with adequate nb of s/0d) — ts’gjag)
syllable nuclei 10[09) 0000 (8352

11({00} 0000 0000 0000 ;‘;)

0.074 0.930000 0.078
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Word alignment precision

Number of target words with totally wrong alignment,
among the first 200 plain target words in the visualization interface:
Yo
plspp : 7 target words ‘” Corpus PIC (Frost, D.)
(280 speakers Read speech

~1min20s/spk)

97%

Plspp: 0 words

100%

plspp_mfa : 42 target words ‘ plspp_mfa: 7 words ‘%

79%
97%
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Speaker: jan2020-001_020-022_SPEAKER_00

110

100

90

80

IER

oo

UCA Y & K%
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—\DEEDLTOEHD
BEARREBDO N

X AT T4 bRGERED
BIRRICERUZEITS
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* p—
sha IEFR1Y Rt
Speaker: jan2020-001_020-022_SPEAKER_00 . .
—ADFEEDETODEEHD
] EARRMD A
"O- "|_percentle 90: 108.6Hz o ;

| percentile 80: 97.3Hz

percentile 70: 94.4Hz

91.9Hz — percentile 60: 82.2Hz

percentile 50: 90.8Hz > Cenﬁle 58
~|_percentile 40: 83.1Hz

percentile 30:87.7Hz > ce nﬁle 30
percentile 20: 86.2Hz

y 90\‘,

87.7Hz

82.0Hz > | percentile 10:81.7Hz > centile 11

80
I

X AT T1 DRGRED
EERkICIERKZITS
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EEERL

Speaker: dec2022-204_083-088_SPEAKER_01
Speaker: jan2020-001_020-022_SPEAKER_00

S o
; ) °
= o a
- percentile 90: 108.6Hz O [
— —
i
I
| o !
! 3 -
o ' -
8 - | —
- i 1 l
percentie 80: 97.3Hz ! o percentile 80: 151.2Hz !
1 m e
9 1 9 HZ \ percentile 70: 94.4Hz - i
* 1
percentile 60: 92.2Hz . ) |
> percentle 50: 90.8Hz >centile 58 o | percentie 80: 141.4Hz !
o _| . = — |
[+3] percentile 40: 89.1Hz - ; |
8 7 7HZ — Y N percentile 70: 136.4Hz
) percentile 30: 87.7Hz >Ce ntl | e 3 O - -
rcentile 20: 86.2Hz v\ percentile 60: 133.5Hz
i S _| percenle 50: 130.3Hz > ~133Hz
82 OHZ i v — percentile 40: 127 5Hz
: — s 10 ' . percentile 30: 124 5Hz
petcentie 10:51.7Hz : >Cent||e 1 1 \ percentile 20: 122.1Hz T > ~125Hz
o ' (=] i
® | D N | percentie 10: 118.5Hz !
| N e : > ~119Hz
! I
i 5 :
—- — —_
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300
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100

IER

percentile 90: 108.6Hz

am o O
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perc 10: 81.7Hz
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Audio1/4 Playing cursor

Struggling marks

Click when you make an effort to understand what the speaker is
I’'m struggling L saying
I’'m struggling j
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Audiol/4

Tell us about your global impressions:

Overall pronunciation
Very3séaH acy . : Very good

pronunciatio " pronunciatio
n n
Overall fluency
Very L . I Vervi
n
poor I 1 ery fluent
DL A B A fluency
The speaker was...
Very hard | ] Veryeasyto
to f understand
understand

Optional: what did disturb you most in the student
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Expected output (all raters together):

10

nb of clicks

0
1 2 3 45 6 7 8 9 1011 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40

time (s)

Pipeline output:
‘\
\

Lo s e o s

* Nb words with inapopriate stress pattern ...Then compare
* Prosodic contrast stressed vs. unstressed syllables normal vs red zones
* Nb of pauses, nb of intra-phrase pauses
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