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Cued speech enhances speech perceptionl*l®l and phonological
developmentl!li2]

Cued speech enhances speech production: voicing, nasality, manner and
place of articulation®]

Cued speech use before implantation improves speech intelligibility6ll7]

Research question

Canadian French Cued Speech proficiency may improve articulatory precision in
children with Cls

Do children with Cls have a better representation of speech sounds when they
benefit from cued speech?

« Are their articulatory gestures more accurate?

« Are their lingual configurations comparable to that of children with typical hearing?

Task
Picture-naming task with word-initial consonants in vowel /a/ context: “tapis” /tapi/
carpet, “carotte” /kasot/ carrot, “sapin” /sapé&/ fir tree and “‘chapeau”/[apo/ hat

Simultaneous acoustic and ultrasound recordings during production

Participants
Cl+ TH*
*Typical Hearing
N=5 N=10

From 52 to 137 months
(age = 96.25 months, SD = 25.68)

From 89 to 121 months
(age = 103.55 months, SD = 10.85)

Data processing

Formant valuers F1, F2 and F3 at consonant offset and spectral centers of gravity
at fricatibe mid-point were extracted using PRAAT

Tongue contours were automatically extracted at burst point using the SLURP
algorithml'% and characterized with the front-back index!'4], the constriction placel'3land
the MCI values!']

Statistical analysis
Linear mixed-effect models (Ime) with a backward step-wise variable selection and
multiple comparisons

de

i LP UGA

s H S Université
Grenoble Alpes

Laboratoire de Psuﬁhuﬁe et NeuroCognition

ain, A.1, Loevenbruc
Jniv. Grenoble Alpes, CNRS, L

k, H.2 & Ménard, L.3

PNC, 38000 Grenoble, France; *Laboratoire de Phonétique de 'TUQAM, Montréal, Québec

@ https://comoves.hypotheses.org/

2000 -

3.5-

3.0-

MCI

2.5-

2.0-

1.2-

0.8-

Contrast between MCI

0.4-

1t/

%éf

/k/ 1t/ /k/ 1t/ /k/

Acoustic distinction between alveolar /t/ and

velar /k/ places of articulation,

Cl-

1/

Cl-

with no group effect

Cl+ TH

O
@)
©)
O
®
(@)

ol o
o

Qo
()

I/ 1/ I/ 1/ I/

Cl+ TH

More precise articulatory distinction between
alveolar /t/ and velar /k/ places of articulation in

Cl+ and TH than in

4000 -

2000-

Contrast between centers

5000 -

1000-

/sl

Cl-

Stops Fricatives
F1 it > Ik/ Cl+: /s/ > 1/ ; and TH: /s/ =///
F2 It/ < Ik/ Cl+ and TH: /s/ < /f/ ; Cl-: Is/ = /][]
F3 it = /k/ and Cl+: /s/ > /[l ; TH: Is/ =[]
Center of Cl+ and TH: /s/ > /f/ ; Cl-: Is/ =[]
gravity Lower contrast in
Front-back #/ more anterior Cl+: /s/ more anterior ; .and TH: /s/ =[]
Higher contrast in Cl+
Constriction /t/ more anterior /s/ more anterior
it < /k/
MC] Slightly lower contrast in sl </l
Cl- Cl+ TH 2000, Cl- Cl+ TH
3000 - TQ . g .
N 2500 - 1 o % 1 I

%

1 /sl i /sl i

Cl+ TH

Acoustic distinction between alveolar /s/ and
postalveolar /[/ places of articulation in Cl+ and

Contrast between x position of the highest point

ClI-

TH but not in

Cl+ TH

More precise articulatory distinction between
alveolar /s/ and postalveolar /[/ places of
articulation in Cl+ than in TH and

200-

180-

20 0 x Ikl x It/ 20

Root Tip

Fig. 1: SLURP software tracking tongue contours

® Front-back index is defined as the x position of the highest point of the tongue
Constriction place is defined as the x position of the closest point to the palate*
— MCI value is determined by the shape of the full tongue contour
*the palate trace has been manually placed above the tongue contours (on the y axis)

Discussion
« Quantitative measures of stop and fricative articulation in children with Cls and
typical hearing

 F2 can be used as an acoustic correlate of stop and fricative place of articulation in
children

* The results argue for the use of articulatory measures to further assess speech
production in children

 Because different strategies are used by children to produce a similar target, a
single measure is not sufficient to characterize speech production in children

* The higher the receptive cued speech proficiency, the better the differentiation of
places of articulation in stop and fricative consonants

Perspectives
* Record more participants in each group

 Comparison with children with cochlear implants and who have never been
exposed to cued speech

« Testing the effect of adding cued speech gestures simultaneously to speech
production
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