HR

FHRREECRIT 5 ME

77 b ORE  RIROER & o SEEED OBIR
B EBROBMGEE TII AR+ & ShTnas

1) KADHE LARNWSERL DA
2) HEMGHLA 2 NE EHBIND

jp:?_;% . ji:f-ug/A\ij)%
e 3) KADRE S 7= S0 RICBIR R < BB S D
FHOEBERELZEZ XD
ANTie % TRy 0 TH) ORI
-
AR H7 (R BRT) Harris (2013) & FEHUEE & 578 A OFBHE & O BIRM 2R TR 5 X,
N DERE L ATE R O E AN AR % 4R R
B S Ta RS
20204 6 13H
2
BRI ET A 7R NE PR FE 7 1 5 & S T AR
Oller & Eilers (1988)
AEH12HPBH2IH 1278 FEH
RABEEL LI OV 2 AF =& 5D EHPTE S (Meltzoff & Moore, 2350 T AT (@RkOBFIBE, TEOD L)
1977; Meltzoff et al., 2018) 4-6 7 EKH (ELE9WEE marginal babbling ; B A B0, 120
. B X H, REOLIRL0)
RIS CORT BRI A = XA THRM LT %miﬂ %&W%% (mamama, dadada O X 5 72 A
R 7 —==—n  (Rizzolatti et al, 1996) S, A S BNET
SO EICEEOEREF DT n—hBHOELIZHD . EEOREL BB ORFEEE ST BN
BREEZ R, SHOEEMEL T CEHRSRZ S

- 7 p (Ramus et al., 1999, Nazzi & Ramus, 2003)
B S AR OMEAH B % H & F7> (Théoret & Pascual-Leone, 2002)

BORE R AT G EH LB H 5 EHIFSHNVET :
- FEELUN O EFHIBIORE I A KDL D (Werker & Tees 1984, et seq)
- FEROERES L R TIERF SRV ERRCSNICR R D RS
(Jusczyk, Friederici, Wessels, Svenkerud, and Jusczyk, 1993, among others)

FRVERREY O EEA IR aE I D A
HER 2T —baR POCVRe, MZAEOEWRSF L 12O —Yr 250 E0 TR ORI, BenA 2T 7 v a TN

HEHTI203 U0 > REANOEHHHi (Patten, 2014, p.2419)
I 1% 525 (Still Face Experiment) (Adamson & Frick, 2003)

FREEA 72 JIC 98 5 00 2 HIBEE “volubility” (Nathani et al. 2007; Obenchain et al. BRNTEA BT vark Lk, BNBERMICT ORI CHRERE L Tht
1998) T HHIFE W, o> "l RENE HLE5DM

https://w outube. 'watch?v=YTTSXc6sARg

37TAD A BEDFLIT & 14 N DR JEOWEEE o FL (Patten et al. 2014)

H B R O RE DS B 7o 1z MR OFRENTETRENEHET D & —ROIIIBEX LN TWD AR,
KW b HHDOTIL?

B BEDOHIWT & L TR T E 2 h/MEmIZ2RIE L Shh T

A7) ==& LTieb A <] & TV S Modified Checklist for Autism R IL B E H6 YL O 5 FER (Bruderer et al. 2015)

Toddlers (MCHAT: Robins et al. 2001) TiL, 16-30 7» HXHER I TWHH, 20 %6 r HOIROEROB) & & —FFIZI L 2.5 D (teether) THil IR

e, R R o TRV R HMEENMETT 5 2 EWNRENTNS,

>ERE R EOMERE 2B TRAPMEORELERICT D



2. BRIERF OEEEEE R

RN L& S BH

o JERWITH A R T HERLRFEOTIC/RD bOMNEFTI, BUEREY CHFH%F
5 (RbhoaTv7)

o UXIANRFEORMAOEMIHOE TELHELE —FHICEIK 2, £k,
BOFECHGTORELBIGT 5720, FEYEHOHEL TEOR L REMO
N LFEEG (byTH oY)

- EHRSEIIRE R BN S Ak~ (cf. #H, 2019, Anthony et al., 2002)

-2, 3ECHBASLOUBENEH LY RERLAADLFRL LA~ EE
{t (Byrd et al., 2007)

LIS (Jakobson, 1941/1968)

FEROBRLEORIEE, THE AL O HEREE (Gick etal., 2007), FHHEHZE
(Gick & Wilson, 2006, Bird & Leonard, 2009)

TEEOTT 3 — NERET 272D DR T rE R

FAR7e 7 a2 AEMIE L2203 6 RAOFREZEG (HATHHRR)

3. I5—ORAIMENER

EHEM CORMRME (Ueda & Davis 2001, L 2008, 2013)

KADH AR HEDFERSIED AT H> 2
TR EOIN IR RO T o AN H D LN D 2 LIThD
FUZITHRMEEZ RS T AL TREE S D52 270< 2D

iR CREO TG 2 E & DX B0

FAESFET 2 2OFICKILAH 2 DI BB &3, M OBRE R Lo
DTT—ERITHE

W LR O BTN EEREEIC L o CTTIETREZR 7 — A
I T 1T, P CRLTIITENBE S —2
— NRR) £V )D& idiE>
—  FEGERI R BMOME T IS S FTREME D B D

RN ED LD RFEGTHRENTNDD, LW AR, ANFROMER
EEFICANDNE,

2. BRIRR OF@E iR

Smuit, Hand, Freilinger, Bernthal, and I ishi (1982) Compl
Bird (1990) ages 3;0-9;0 of English mean of Japanese consonants
consonants of General American

cf. Ota & Ueda (2007)

3. IS—DRAIEOER

WAEMNBOBEIL L OREERICMT IR

AIAE #mozmssmsa ®AE wErLHOEA

KiE BAEE HE BAE
’ . 5B a8
* catching >tei ||+ neko > neto <Tom>ka | *naiteru> naikeru
+ cage>te * koppu > toppu, +dog >ga « taiko > kaiko
+ gate >de * gamw > damw = —
==
n Ik/

b F I — MY (cf. 1, 2013, )11, 2011)

w [3;0 & |[6-/4;6 (F), 7:0 (M) n 2,0 w 2,7
p 3;:0 v [5;6 p 21 dz [2;8+
m [3;0 1 16:0 (F), 7;0 (M) m (22 h 31
h 3;0 J B:0(F), 7:0 (M) k 2;2 ro[3;3+
d [3;,0 d3 (6;0 (F), 7;0 (M) t 23 6 [3:4+
b [3;0 6 16;0 (F), 8,0 (M) b 23 z [3;6+
j [3;0 (F), 5:0 (M) s |7;0-9;0 g [23 ts |3;8+
f [if-/ 3;5, /-fl 5;6 n [7;0-9;,0 j [25 s 4,0+
k [3;6 z [7,0-9;01 ce 2,5 ¢ [n/a
n [3;6 (F), 3:0 (M) 3 [Not tested d 25 ¢ |n/a .
3. T—DRAMEOER
FROMEBEROMBINE

N b, AT A= H— & R (2014)D
V=7 R¥yxy TFHIVR

FERESIHT & TR B 00 3% E 2 FH (pp.1-5)

WM IRE D 54T D AHIAEH (pp. 6-8)
RHEH, FET, FERICBVWT, Lo kot
MED LD ITEIS N D 0% TBA(P. 6)

WESEES, WEEFE, MEME, AEtERE e

DR SEMIETE B 5 5 RS o v
B ) ."IV'ZL::M ‘liMNHW‘*

IR 7= 5 — % Rk Lo o
e
[‘.m 1) ‘h\::lvle[

WA URECED

R, BADEREETRDETELDE,
Tk MR (F L (AL CARE) (T
F7en PMRLR  ERE PUAR] OHO)
FTeRRME AN ARE] ATHE)

3. IS—DRAIEOER

SPERTFTRE/RRIIL  Covert Contrast (James, Gibbon, William, 2000)

PEREENG Tl s i hfn (B AT - MFEOXISLOm) 23, FTWIRRIC
IR LTS ATREEDS B 5, B2 IEVOTIE, #EAIE WD L0 & Bk,

1B Mty G bid A —%)
F2B B AR FTREZR AL (R B IR )
FI3BEE RIS (05 T & % %)
AR B L7k (R T & D xhr)
KRADFEFEFIRIC X 2 AR R 59 72 ATREME
HESNTWDEIICRZLFIE, FAMHEICLLHEY = AF ¥ —0A—/—
T w7 e LTI ~& (F8% 5885 Browman & Goldstein, 1989)
AU b
o TIT—PREITEIVSLTVDDOERNY LD

o SHEREORVT 4 TRTRERY, PABMLTHRLILICERDZ LY
D72 < 72 (McAllister et al, 2016)



4. AERBLEERBOEEL

TN THT Yy REEESHT TREOMRHA (McAllister et al., 2016)

A, sk EToFERICLRLND
[tap] ‘cup’, [daeso] ‘castle’, [dutao] ‘guitar’, [dajak] ‘kayak’

PoA identifiable from
- VOT (lab < cor < vel) (cf. Tyler et al., 1990)
- Spectral moments of the stop burst - mean (centroid), variance, skewness, and kurtosis
- EPG (Gibbon, 1990, 1999; Gibbon, Dent, & Hardcastle, 1993) — & 45 & H{RDO /7B

ATAHED 22 NREHCHADED L& L, TARITH T RBFE LN

i) Dorsum Excursion Index (DEI) (from Edgetrak, R script)
0.5 for a velar stop, 0.26 for an alveolar stop (Zharkova, 2013)
Multiple assistants manually detect a point of maximum constriction
ii) Mean values for the first four spectral moments of the stop burst

They found a covert contrast in one child, but the findings did not support the hypothesis that
DEI would represent a more sensitive index of covert contrast than acoustic measures

4. ERBELEEBHOEEL

FRRFEEDBRPE (Gick et al., 2007)

Complexity: Learning to differentiate anatomically coupled articulators (e.g., lip-jaw,
tongue-tongue) is more difficult than learning to differentiate non-coupled articulators
(e.g., lip-tongue, tongue-velum).

(b)

FIGURE 1. Midsagittal MRI cross-sections showing two lingual constrictions for a) /t/ and b) /I

Simplification is expected:
Gestural omission - loss of either anterior or posterior gesture is lost
Gestural stiffening - tongue is treated as a single articulator B

4. BERBLEERBOEEL

BREH DA 7 A TIRRESERICITb W EBRM: (Munson et al., 2010)

TR & ODFH & HELE
o Electropalatography (EPG): Gibbon (1990), Gibbon & Lee (2017)
o FHSHT: Lietal. (2009), Gulian & Levelt (2011)
o 7L K~ZH 7 R: McAllister et al. (2016), Cleland et al. (2016, 2017), Zharkova
et al. (2017), Preston, et al. (2017)

L2E 3R $ covert contrastd b 5 & B 2 HHFFEE H WD
Eckman et al. (2014, 2015), Kirby (2011), Kaneko et al. (2015)

L1, LYE 8RR OMRE S - R 2 ZOAETRET D 2 LIT kY, #Hilz/ammi
BRFLND HENEN B %

&
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 RERELEFERHOEEE

Curvature Value - Stolar & Gick (2013)

- quantify lingual shape is to examine the ways in which (and degree to which) the
tongue’s surface curves upwards or downwards or remains flat in some standard
cross-section (midsagittal, coronal, or transverse) of the tongue.

- The total curvature value i is referred to as the curvature index (CI) of a given tongue
shape. This expression is unitless (that is, it is a ratio of the variation of curvature to
the length)

18612
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