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Introduction

Well, in my own life I'd break it up in stages, when | had a difficult
youth. My father wasn't in the house. I've written about this. You
know there were times where |'ve experimented with drugs, and |
drank in my teenage years. And what | trace this to is a certain
selfishness on my part. | was so obsessed with me, and the reasons
that | might be dissatisfied, that | couldn't focus on other people. And
| think the process for me of growing up was to recognize that it's not
about me, it's about ...

Absolutely. But look, you know, when | find myself taking the wrong
step, | think a lot of the times it's because I'm trying to protect myself,
instead of trying to do God's work. And so that | think is my own
failure

Barack Obama (August, 2008); Saddleback Presidential Forum
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Overview
M |

e Determining L2 fluency
- Hesitation phenomena in speech
— Crosslinguistic Corpus of Hesitation Phenomena
- Hearer perception of fluency
e Detecting and developing L2 fluency
- Feedback in L2 development
- Fluidity application
- ...and complexity, too
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Fluency

e Scope of fluency
- Broad: speak a language proficiently
- Narrow: speak smoothly with minimal but natural hesitation
e Segalowitz (2010): levels of fluency
- Cognitive fluency: ease of mental preparation
- Utterance fluency: smoothness of articulation
- Perceptual fluency: hearer's view of smoothness
 Many researchers looking at cognitive-utterance dimension
- De Jong et al (2012) — articulation rate strongly related to
fluency
- Don and Lickley (2015) — relationship between working
memory and fluency
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Observations of fluency

Silent pauses
longer than 0.3-1.0sec

Self-corrections

(repairs)
Sequence that repairs a
preceding sequence
Look at the blue the red
one over there.

Filled pauses
uh/um (English)
e-to/ano- (Japanese)

Hesitation
Phenomena

Lengthenings
Prolongation of one
or more syllables
I'll take the blue a-nd
the- red ones.

(Goldman-Eisler 1961,
Levelt 1983, 1989,

Maclay and Osgood 1959,
Rochester 1973, inter alia)

11 March 2016

False starts
Beginning of utterance
that is abandoned
Do you | disagree with that.

Repeats/Restarts

Repetition of a
sequence of words
111 think that's

a good idea.
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Speech rate
by word, by syllable,
with/without pauses

(Cucchiarini et al 2010)




Hesitation phenomena in L2 production

LM

Rate in L2 speech
higher

lower

L2 Proficiency

(Cucchiarini et al 2010, Kormos and Dénes 2004, Riazantseva 2001, Rieger 2003, Tavakoli
2011, Trofimovich and Baker 2006, 2007, Wu 2008)
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Hesitation phenomena in L2 production

e Gradually, more studies are including L1 observations.

- Derwing et al (2009) and Cox and Baker-Smemoe (2012)
observed that both speech rate and pause rate in L1 and L2
production are correlated.

- De Jong et al (2015) found measures of L2 articulation rate
were more meaningful when “corrected” for L1 speech
patterns.

 The current research is part of a project designed to
contribute to greater understanding of the relationship

between L1 hesitation patterns and L2 hesitation patterns.
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Research questions
M

 What is the relationship between hesitation patterns in L1
and L2 speech?

 What is the developmental trajectory of the use of
hesitation phenomena in L27?

 What is the relationship between hesitation patterns in L2
speech and hearer's perception of fluency?
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Crosslinguistic Corpus of HP (CCHP)

e Participants: L2 learners of varying proficiency levels
e Elicitation tasks
- Spontaneous speech: picture description, topic narrative

- Reading aloud
- Performed in both L1 and L2

V4

Notebook computer
(Toshiba R731)

Mono
16-bit 48kHz
wav format

Microphone
(AKG C300)

Sound-attenuated room Microphone pre-amp
(Kawai Nasal MKC22-26 Dr-40) (ART Dual Pre)
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Crosslinguistic Corpus of HP (CCHP)

 Demographic information: age, <UTTERANCE>

<T>in</T>

o« o . <T>America</T>
gender, L2 proficiency (standardized ffim@-izﬁiknyegn>uh</T>
<T>a</T>

test scores, experience abroad, self- T P D AT T

<T>very</T>

<T>famous</T>
assessment) <T FILLED—PAUSE="yeS">uh</T>
<T>and</T>

) AnnOtatlon <T>loved</T>

<T FILLED-PAUSE="yes">uh</T>

- Transcripts, HP, word & pause intervals | Sieskerati=/m
<0>
- Two annotators, one checker <Toelf</T>
</0O>
<T FILLED-PAUSE="yes">uh</T>
<E>
<T>associlation</T>
</E>
</RP>
<T>which</T>
<T>is</T>
<T>called</T>
<T>NBA</T>
<T>National</T>
<T>Basketball</T>
<T>Assoclation</T>
<T>I</T>
<T>think</T>
</UTTERANCE>
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CCHP Results: Basic Statistics

* Participants: 36 Japanese e 15,837 silent pauses
L1 / English L2 speakers 3,516 filled pauses
e Full corpus 1,689 self-corrections
- 62,632 words * 518 repeats
- 11 hrs, 31 min
e Spontaneous speech
- 40,296 words
- 8 hrs, 43 min
 Read speech
- 22,336 words
- 2 hr, 48 min
 Transcriber agreement
- 91.5%
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L1-L2 Utterance Flu. vs. Perceptual Flu.

e Aim:
- Compare L1 vs. L2 utterance fluency characteristics.
- Examine which utterance fluency characteristics correlate
with perceptions of fluency by hearers.
e |L1-L2 utterance fluency factors measured with praat script
(Quené et al 2011)
* Perceptual fluency
- Fluency ratings (1=low ... 9=high) obtained via Amazon
Mechanical Turk
- Obtained fluency ratings on 7 30-second clips of L2 speech
from all corpus participants.
- Used attention checks and background monitoring of audio
player activity to check that instructions were followed.

11 March 2016 L’F @ INESC-ID 13




('l

11 March 2016

English (L2)

English (L2)

40

35

ao

7o

60

a0

40

3o

L1-L2 Utterance Fluency

Articulation rate (sylls/sec)

£ (83)=15.4
p<0.001
R> = 0.48

3‘5 dlﬂ A‘E S‘D
Japanese (L1)

Silent pause rate (per 100 tokens)

" [t ¢83)=18.5
p<0.001
R = 0.64

T T T T T
30 35

20 25
Japanese (L1)

English (L2)

English (L2)

-1.0

L’F @ INESC-ID

Mean pause duration (Ilgsec)

£ (83)=6.0
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R = 0.11
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Japanese (L1)

Filled pause rate (per 100 tokens)
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R = 0.02
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Japanese (L1)
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Utterance Fluency vs. Perceptual Fluency
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CCHP results: Summary

e Results show that for utterance fluency, silent pause
duration and filled pause rate indicate learners' L2
proficiency.

— Other L2 hesitation phenomena correlate with those of L1.

* Fluency raters, however, seem to rely on silent pause
duration and rate, and less so on articulation rate and filled
pause rate.
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Future Work with CCHP

LM

* Deeper annotation
— Syntactic structure
- Part-of-speech information
- Syllable and phoneme intervals
- (F1,F2) measurements
 More speakers

e More L1-L2 combinations
- Taiwan Chinese L1 — English L2
- English L1 — French L2
- English L1 — Spanish L2
- Korean L1 — English L2
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CCHP Public Corpus

 Assembling a public version of the Crosslinguistic Corpus of

esitation Phenomena is ongoing.
e When complete, audio files and annotated transcripts will

* S
h

e available for free download.

ome files are already available for download:
ttp://www.filledpause.com/chp/cchp

/ B Crosslinguistic Corpus

«

¢ f [ filledpause.com/chp/cchp

) Filled Pause Research Center

Investigating 'um’ and 'uh’ and other hesitation phenomena

Search

Home
Taxonomy

Musings

Corpus of Hesitation
Phenomena

(oo o

Recent news

More CCHP files added to
19/09/2012)
Filler werds 2nd fill=d pa
= they literally the same
&/08/2012)

begun (12/08/2012)
Recording of 30 participants

has  been  complated

ntation at IWoLP

012)

ipants  for
started

Crosslinguistic Corpus of Hesitation Phenomena
(CCHP)

coHp

The crosslinguistic corpus of hesitation phenomena (CCHP) is an ongoing project to
organize a corpus of first and second language recorded speech in response to several
speaking tasks. It is supported by a three-year Grant-in-Aid from Japan's Ministry for
Education, Culture, Sports, Science, and Technology under the title “Hesitation
Phenomena in Second Language Development” (in Japanese, B S5 B1H CHITHIFIEHR
£u). The fundamental goal is the same as that of the CCHP pilot corpus: to investigate
and determine the trajectory for the use of hesitation phenomena in second language
development while accounting for individual speaking patterns

The design of the corpus is essentially the same as that described in the pilot: 30 native
speakers of Japanese will be recording speaking in response to parallel tasks in both
their first language and in English, their second language. The tasks remain the same,
though the recording environment has been improved with the use of a sound-proof
(well, sound-attenuated) room, and spedialized recording equipment.

In addition, consent has been obtained from each participant to make the recordings
and annotated transcripts publicly available. Therefore, as these are prepared for
distribution, they will be uploaded and made available through the FPRC web site.
Please check the web site for updates.

The ReadMe bt file explains the corpus construction in detail

CHP Web Archive

the CHP
ple: login
yeur FPRC login

In order to
veb

Username: *

Passward: *

Log in

«  Createnew
«  Request newpa

R .- B
B CHP Web Archive - CCH

&« C f [ filledpause.com/ch

=) Filled Pause Research Center

4 [T tnvestioating um' znd uh and other hesitation phenomena

[CHP Web Archive - CCHP Collections Download

o Home
+ Taxonomy ) ] R
o Musings If you simply want the whole CCHP corpus, download the first file below (note: it's largel). Otherwise, browse the files
> Corpus of Hesitation further below to download some cross section of the corpus. All downloads include a copy of the Readme.txt file which
Shemomens explains the corpus construction in detail. Individual files in the corpus can be downloaded using the file browser.
e Whole corpus
o CCHPp Description Coverage File Size Updated
v ceHp j p102-p104,
o Browse files CCHP full carpus (audiofiles and tran: P oemmos D echp 20120801210 522.06 MB 2012/09/02
o Download
collections By language
o My account Coverage File Size Updated
+ Contact
c - p102-p104, B E
. ['Sgtétut CCHP fil o mon [ cchp_english.zip 273.99 MB 2012/09/01
p102-p104, —
cchp_japane: 248.03 MB 2012/05/01
Recent news p106-p108 B e
More CCHP files added to By task
archive (13/05/2012) Coverage File Sice Updeted
Filler viords and filled pa .
- 1025104, —
o or Topic Narrativa o 2 199.26 MB 2012/08/02
= they literally the same? P e M et
102-p10a, E
Corpus  of or Reading Aloud ppwéfpws B cchp.reading-aloud.zip 124.43 MB 2012/08/02
Phenamena e
Release RS s 198.34 MB 2012/08/02
e M an
Decestion and the of y
; By file type
i B (R Coverags Fil= Sizs Updatad
Coup Recordings  has PR
beun (12/08/2012) CCHP audiofiles in mp3 format p106-p1i1, 100.75 MB 2012/08/15
Recording of 30 participants PR
has  been  completed p102-p104,
CCHP tast transeripts (ne 2nnotation) p106-p111, 34.06 KB 2012/08/19
sentation at IWoLP pii3-pild
p102-p104,
Recording for | CCHP xml transeripts (vith annotation) 5106-pill, crha <mlzin 52.62 KB 2012/09/19
4 f I (vith ) il i
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Automated assessment of L2 speech

* Pronunciation (with visual feedback*)
- Segmental: Cucchiarini et al 2009; Patten and Edmonds
2013*
- Supra-segmental: Anderson-Hsieh 1992*; Taniguchi and
Abberton 1999*: de Wet et al 2009
* Fluency
- ETS SpeechRater (Zechner et al 2009)
- Versant (Pearson, Ordinate; Bernstein 1999)
- CASEC (Hayashi et al 2004)

Useful overviews: Eskenazi 2009; Gamper and Knapp 2010
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Feedback to learner

* Eskenazi (1999) - “Learners must receive pertinent
corrective feedback”
 Most systems provide rapid feedback.
 In human-human communication, some feedback is in real-
time
- Back-channeling (uh-huh)
- Head movements (nodding, shaking)
- Facial expressions
e |s it possible to provide real-time feedback on fluency-

related matters in human-computer interaction?
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Fluency in L2 speech

* Scope

- Broad: speak a language proficiently

- Narrow: speak smoothly with minimal but natural hesitation
e Segalowitz (2010): levels of fluency

- Cognitive fluency: ease of mental preparation

- Utterance fluency: smoothness of articulation

- Perceptual fluency: hearer's view of smoothness

Focus of the present work
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Fluidity: fundamental aims

* Measure various utterance fluency characteristics —~
and update them in real-time.

* Provide real-time feedback to learner on utterance
fluency measures.

* Provide opportunity for learner to review their
production together with visual representation
of fluency measures. _

* Provide feedback in a manner that emulates
human-human communication.

Current focus of development

A work in progress!
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Fluidity: fluency measures
M |

 Phonation time

e Silence time

e Syllable count: energy peaks
(cf., Bhat et al 2010)

e Silent pause count: silence > 300ms
(cf., De Jong and Bosker 2013)

* Filled pause count: stable formants and pitch
(cf., Audhkhasi et al 2009)
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Fluidity: main window

17 Fluidity - o
File Help
Requires audio level
Java SE 6 Sl
meter
or greater
Speaking ideas: A description of a familiar place;
How you spent your last vacation; Your most
5t memorable experience; How to play a certain game
or sport; Your opinion on an issue with reasons; and
anvthina else...
Transition threshold 0.1 Elapsed time: 00:00.0
d t t Pause threshold 0.3 Speech time: 00:00.0 ﬂ uency
etection Pause time: 00:00.0
Settings Silence threshold 70 Svitaby o measure
yllable count:
Filled pause sensitivity 0.1 P ——— indicators
Smoothing factor 10 Filled pause count: 0
8000 hz &-bit
B ) ) Port YA Y% —4y % — (Realtek High D, version ( | - 11050 hz @ 16-bit Uses TarsosDSP
audio 3 16000 hz .
| ) 12050 s (Joren Six) and
Input & 42100 ns Audiolnfo.java
Sett| ngs {73 Port Realtek Digital Output {Realtek, version 6.3 - (Jonathan Simon)
libraries
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Fluidity: playback window

‘'

Fluidity - Playback window

playback

M || L ‘I L‘ Il l:l | | Waveform
H‘ll ||1 “W f |' | “ I IHM ”P I[II II” representation

controls
fluency
visualization

R filled pauses speech silent pauses
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Fluidity: usability testing
M
e Participants (n=14)
 Procedure
- Practice speaking with Fluidity.
- Adjust settings to fit their production.
- Respond to survey questions about the experience.
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Fluidity: user response

Fluidity was easy to use.

| enjoyed using Fluidity.

The indicators gave accurate measure-
ments without any adjustment.

= =8 2 -
© - © w© -
w - ©w - o o
< < <+ 4
o~ o~ o~
strongly slightly slightly strongly strongly slightly slightly strongly strongly slightly slightly strongly
disagree disagree agree agree disagree disagree agree agree disagree disagree agree agree
I could adjust my speech based on Fluidity made me think about how Fluidity would make a good
feedback from the indicators. I can improve my English fluency. commercial application.
o 2 o= E o
w - w w© 4
w - © - w
< o <+ <+
o o o~
=5 strongly slightly slightly strongly s strongly slightly slightly . strongly ) = strongly slightly slightly strongly )
disagree disagree agree agree disagree disagree agree agree disagree disagree agree agree
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Fluidity: desirable features

Capability to save recordings

Capability to import sample
recordings of native speakers

Background noise through headphones
to simulate different environments

= =ty 2

@ o ® - w© -

© © - © 4

. < - <« 4

o o~ o o~ 4

s strongly slightly slightly strongly = strongly slightly slightly strongly strongly slightly slightly strongly
disagree disagree agree agree disagree disagree agree agree disagree disagree agree agree
Animated face/head that blinks Animated face/head that Animated face/head that inter-

its eyes in a realistic manner nods in a realistic manner rupts me if I've been silent too long

=2 =ty =

w© o ® - w©

© © - © 4

. <« 4

o~ o o~ 4

o

strongly slightly slightly strongly
disagree disagree agree agree

strongly slightly slightly strongly
disagree disagree agree agree

strongly slightly slightly strongly
disagree disagree agree agree
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Fluidity: technical considerations

e Silence threshold often needs to be adjusted.
- Solution: Do a better job of auto-detecting the sound
configuration and microphone settings.

* Filled pause detection is difficult. Even after adjusting
sensitivity, many participants did not see their filled pauses
detected accurately (or at all).

- Solution: Try other algorithms for detecting stable formants
and pitch.
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Fluidity: user comments

°
/ 1:|||||

FEHEIMLTWVELRD, BREFOXEITELDHDNSZE
Uébzi_u.tp’ﬁég%l%);tﬁ‘ﬁ)iu o =MD T, fhs&IZ
I& Zo ]

- Although | majored in languages, | have mostly studied
about pronunciation and grammar and have not studied
much about fluency. So, this was very educational.

e TEEBIZESTNIERLIMNEINYETAL, CD

[ Fluidity 1Z&k&EL=T—LBKXDOT7ITVEFEANIL,
TR ERZONERNET, |

- | wasn't really sure how to make use of Fluidity objectively,

but if | could use it like a game application, | think it would
be very enjoyable to use.
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Fluidity: Summary

e Fluidity is designed to give real-time feedback to L2 English
speakers on their utterance fluency.

 The application is still under development, but is capable of
providing real-time feedback on most fluency measures,
plus visualizations for review.

e Users find the application interesting, fun, and they are
motivated to think about how to improve fluency.

 Users noted that the interface is difficult to use, and filled
pauses are not accurately detected.

e Future development will include improving accuracy of
fluency measurements and creating a user interface that
better matches human-human interaction.

11 March 2016 L’F @ INESC-ID 31




Distribution of silent and filled pauses

e Campione and Véronis 2005: Examined SPs and FPs in the
Spoken French Reference Corpus
- SPs and FPs overlap to mark syntactic structure
- FPs (with following SPs) mark non-syntactic interruptions
e Watanabe, et al 2013, 2014, 2015: Examined clause
boundary depth and clause length in Japanese
- SP duration is longer at stronger boundaries and before
longer clauses
- FP duration is not affected
* |n short, SP and FP are not simply free alternatives when
hesitation is needed.
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Utterance length in L1 and L2

| |
-

Utterance length and SP rate

t(54)=15.1

b < 0.001 Japanese English
80
)
e
Lo
s
. 60 E
o
—
S
S
=40
Q
]
©
e &
a &
v # _
R® = 0.65

(54)=2.2 20 30 40 10 20 30 40
Utterance length (words)
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Utterance length and FP position

t (54)=2.6 _
p < 0.05  Japanese English
(=
L
“5 0.5
S /
'E 0.4 y Wiy
v 3 .
o
l 2
F=
S 0.2
9 o.
S
S
* R* = 0.01
0.1 - 4 (R =90
t(54)=4.5 20 30 40 10 20 30 40
p < 0.001 Utterance length (words)
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Fluency ... and complexity

LM

* |n pedagogical models of L2 development, complexity,
accuracy, and fluency (CAF) are often treated as

independent variables
e Some aspects of utterance fluency may give us insight on
the complexity of L2 speakers’ utterances.
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Wrapping up

e Determining L2 fluency
- While many temporal features of L2 utterances are
observable, not all of them correlate to a perception of
fluency on the part of listeners: Silent pause rate and
duration > articulation rate and filled pause rate
e Detecting L2 fluency
- Fluidity shows that certain aspects of utterance fluency can
be detected in (nearly) real-time.
* Developing L2 fluency
- Fluidity users feel that the real-time feedback on their
utterance-level fluency features raises their awareness of
their own fluency and provides a basis to improve it.
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