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The Effect of Strong Syllables on Lexical Segmentation in English Continuous Speech by Korean

Speakers

71 A |-G

7] &2

Kim, Sunmi *+ Nam, Kichun

ABSTRACT

English native listeners have a tendency to treat strong syllables in a speech stream as the potential initial syllables of
new words, since the majority of lexical words in English have a word-initial stress. The current study investigates whether
Korean (L1) - English (L2) late bilinguals perceive strong syllables in English continuous speech as word onsets, as English

native listeners do. In Experiment 1, word-spotting was slower when the word-initial syllable was strong, indicating that
Korean listeners do not perceive strong syllables as word onsets. Experiment 2 was conducted in order to avoid any
possibilities that the results of Experiment 1 may be due to the strong-initial targets themselves used in Experiment 1 being
slower to recognize than the weak-initial targets. We employed the gating paradigm in Experiment 2, and measured the
Isolation Point (IP, the point at which participants correctly identify a word without subsequently changing their minds) and
the Recognition Point (RP, the point at which participants correctly identify the target with 85% or greater confidence) for
the targets excised from the non-words in the two conditions of Experiment 1. Both the mean IPs and the mean RPs were
significantly earlier for the strong-initial targets, which means that the results of Experiment 1 reflect the difficulty of

segmentation when the initial syllable of words was strong. These results are consistent with Kim & Nam (2011), indicating
that strong syllables are not perceived as word onsets for Korean listeners and interfere with lexical segmentation in English

running speech.

Keywords: strong syllable, word onset, lexical segmentation, gating paradigm, isolation point, recognition point
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1) 2N prin0602@hotmail.com
2) 18l kichun@korea.ac.kr, 24142}

o] E=EL 200095 HRAL °J(E_%Jﬂr§}7] R
TAF B3 Agu)os AstEREA T 1°1£ o}
3y ATAYTHA YHE: KRF-2009-32A-A00136).

I r2

LAk 20139 498 2
FAAA} 201349 62 2
AANAA: 20139 692 20¥

Fol B3] A A% &
= 1 A4S Bl AFoR A7ee olEHt A
Hko] Ed Zd2KMetrical Segmentation Strategy, MSS)=
A TH(Cutler & Norris, 1988; Cutler & Butterfield, 1992).

St = (Cutler & Carter, 1987),

£ B30l k= fole A% 1€ Wit 5101 -
4 AEA A AEEE ARee Told EH% FHS AnE
RojFo] A& 7uke] BAdo] foto ofF & T3
o] H& o 4 UTh(Jusczyk, 1997; Jusczyk, Cutler, & Redanz,

3) A old RS (full vowe)S 717 SHZ A 134G
2701-/\1]E Hk= ©-0] 71, <ok2-H(weak syllables) o] @ <k}
H(reduced vowel) S 717 SHE, FAE BA L= &
1:'E(Cutler & Carter, 1987, Cutler & Butterfield, 1992),
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v @oje] RS- ZAE WA ¥v dojE Exol®
she AFEES AEA Ao A S o AFe R A7
shA Gheth ol SEIW Zik o] FAoA 34FHE H F-on
Tol 29 AEKAE ST Tl E FAGES AL W, Tl
o A A A dAE F ol ol A dAVE §ls
wloll vl To] "R &o] £A| @2 W, wole] & - 7
AE & wole do] gA&e] FoustA Fskth ol =7~
o A7t A S-S dolo] AFo R AA3EA g =
Ao, =k Zeprofr) ekFA(ambic)e] +& TERE JMAL
Ao AR #-o] JqTi(Tyler & Cutler, 2009; Vroomen,
Tuomainen, & de Gelder, 1998).

gole AA1Y EAU 1 X0l tial Sxtel whet o o]
FEshy AR do] A7 A EHA gkon, d=o] 54
o] Aol ZA dA7E AHEEE Ao disiAe A7 vt
AT o] AH8AE BEaoloA AEE Aol AT S 9
=rofol] -85 (Darcy, & Kriiger, 2012; Darcy, Peperkamp, &
Dupoux, 2007; Escudero, Simon, & Mitterer, 2012; Simon, 2010;
Weber & Cutler, 2006), AA|oJ& AFAo A ToE S5
o= Baolo F3s werhes HoA B wf(Tyler et al,
2009; Vroomen et al., 1998), $t=ro] =10 3}x}7} o 54
AAE A wf ZAE Do AZeE 4T e B
o Aoz o3 4= gtk

o

A e7o] Q= AE dolo] Ao Azksel &4
SAE B e Fol 94 o] Aelel AYstuE &
229l Agpoln, Jof mio} Fojol YAME i FE5
Fa 2872 re] He YolA =ol@ uieh go] ol
A ATE Fa AT Wb GolE ol shrehs
@ol SA7E A e Jlike) B A AT Qevh
e e B

A7k dof o4 ﬁfﬂ A A ol sl

5 wﬂ %Hﬂ SHE Toje]
5(2011)2 A3t
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g, Ag FAJE9 %
A 4 v o7t B s
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ol FEjie] IEE oA itttk AT F (2011)°0A
9} o] o] cve VE o]FE-S(diphthong) o2 A ZEH|
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otk AR =oe AW 52011 FF). A 4 A
2318 Al FHE AAeE do] el cvrt 82 2dola
(l: /gau/circle), A 4 VAN 2AL vAA SH=Z AlZsr
= o] Lol cvrE B2 Z27olti(el: /gau/belief). 100712 4
A A= 9 AFA Y AL A= 87 FHE RFEoi T
g8 A=5E AF A=59 oA R 214 3 50704 10070
7t RFE AT A0 2 AFSHEA A S- ] AAE e 2
=4 F-ou] gojel A o] HIZAIRI 258 F-ov] ol ¢
of Z+z} Ccv7t &0 RHEolRth dsAlded A2 de] do
ME F7I= REEolfith A3 ASE <FE>d AASATh
X dolg HAE, 53X wo] g B+ Fon 4L =4
<73 & AH(International Phonetic Alphabet, IPA)Z E7|% o] ),
P AL T 219 dolE o 4 HEE 3ol AE
e & A=9] v A% A= 100719 28 A= 1002 &
20071 eIt} ©olE2 =47t 74l Fof(randomized) & 3712
Y2ER RkEofon ks 319 B2E F 3 A
1 = ZF 2l2Es 100709 AF A= 100719 Z
B X}:Loi Eof Aotk
=3 A (speaker)= L thEtL ogtollA FolE o5t
30T3H Muth dAdolth =& A vl AFES
£ 3l Hig Az 530] o|FAAEER R
Hl‘%cﬂ(*e‘t‘é A=3 de AHE vA AAR EASE 9
TofQl AT dgsty, Higo] Sof 23 53 dold]
I AL, 283 A Ee OgE %X]EH,:_% SHATH
Al 2 Tl sy ‘ﬂxﬂ X 9olE 93, 1o, 1
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2 o]Foj5 o o]F <F 2000°(Cool2000) 2.2 22kHzZ THA
Z9 HI 16bitE A3 Hof AE fd2 AFEHJT S5
Al mlo]FE AKGAFS] C414B-ULS ZdlAnfo] =7}h AR&-E 9]tk

=58 A A59 9 HHS gotrr] $13) Praats o]&
& 9% FAL Bk ZAR 5 (2011 E Praatg o]

&3 A7 A= 9A FA4E BAsged, A 22 A =
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Age @ WA AEdos oRojpon wol B B
HO

(word-spotting task)7} AREEIATE HIAE 283 WA
FE ool oo}l F=ES B3 49 AFS 1 1 A9 AF
Qto| A 2A] Fo] Tho]E Hgrom = £ Q= 3k W2 'Yes'
HES FE3 22 o] goE L3lH o, dolE 2= X3t
Ao No HES =3th 77 dol& 1 jkgste &
F AFYAL gHHo] ko] Hel gob o A B
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34rdo] Aol 7kt oy /&0 50%E He 2%
Aol M ALletAthy A@A7E AukeE @ AfEts 8
o] o]9le] olE LY A-H03%)= 2HHS At 1
AREE g7t Bus ARRE 7 3

stk

2.4.1 2RE-&-&(Error Rates)
ZAA 27 AE298)0l e &
thojo] B2 9 RE2 11.8%, A 54 ©

it
o
S
1
ind
u_@_
Pl
oo
i)
o
X

o
ES
-

IS
o
X

A
2 31 LFES TEHEHUFE St EAHEA(Analysis of
variance) & AAIEATE VA ME g Ul Wge|nz v
2 ZA(repeated measures)S AT LF-&l
A(F1) A3, A &4 A 243 A =4 gl &
2ol 7k AATHFI(, 31)=.288, p=.595]. =3 Hee A 7 ¥
Folng YR BAHEMS ST 2F&ol Us 73 &
M(F2) A3, 7 £43 vpxbrbA]
o7} YIATHF2(1, 98)=.057, p=2811].
AA 7zl gk EaelA A -
Z2 bl g 2|7t oA o
=

, 2Fgo] Be AB(6W)T oF&ol
pas

b
B
R
)
2
Jo
lo
=)
ok
)

=% Zth16W) &

WAL o} 7 25l thal A £ SIxlel W wof A
gle] zfel 7} . 9F-g0] B Pudt =

2 LEAE FlskA
< s A7 do] &#AY AR =2 e (good
performers) ¥ ‘A =7t @& e (poor performers)o] et F-27]
2 gk

T AD A B AR OE JERIAE Lot fs) 2F
o tig LA E4HEAS HAAEAT AR =2 F
o2 Ft L{FE0] 62%, FFHEIF e T2 182%= AUt

A BNT GE BHA BF, AAS} we AUR e 4

E 7o) g =4 2 F8 248 3t
E 1>8 AA A7 780 ©E F HY, A, Bz

T =
3k 248 e Folth AFEI) B AHAF AL A S

7) McQueen, Norris, & Cutler (1994)° 4% 50% ©]/39] L7&
< Ho|g A7 X004 ALl st

2Aaclet SHnE M5A K25 (2013)

A A 2ANM LFE0] 4.9%, HIFA ZHANME 7.5%=,
A7 EAFDAAE 20 e fergk Zfolzh Atk
[F1(1, 15)=6.131, p=026]. L&} &3 EXE2)dMEs =74 7t
o o)} Al &UTHE2(1, 98)=1.753, p=189)]. &, °] AT
APA BT A - A Tzt BlA| Thojr) thoj
g2 QF-&o] FovletA ST

AL B JAHAEF B2 A 4 M =M=
F&0] 18.8%, HIZAM 2HolAE 17.5%=, F7EA 434
o B4dA B 21 el FomE Zlelrh YIATFI(,
15)=.303, p=590; F2(1,98)=.096, p=.757]. A=} *&
A - AA7E 25 dojolE, v 25 B ER
&l Ze]7t STk

Mt o

ckt
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gt rlo
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Table 1. Error rates (%)

=4 A Z7kAE & A 1% B

SW 11.8 (9.0) 4.9 (3.0) 18.8 (7.6)

WS 12.5 (7.0) 75 (3.5) 17.5 (5.9)
SW= A 28 ZAH 24, Ws= A & u7@A =4,
I5 A= BFAE =2 A, 1§ B= 335 & A9,
Z35 &2 & #Wx)

dolE BAY woh uIgA GolE gAY
& atol7} Yolth. T NAAE ol B

A Bt ARAAET S AHT T84 e A
A=t e Yo RS ) Faks Awe] F9ols
A 24 A B2 0 & YA

w5 Aol A6 o go] kAl gol zfol7} st

A E Sk AA 7k, AR B JAHIF A 16
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o] BIZAl zel Wl fFouskAl =HaF1(1, 31)
=25.407, p=.000] &3 EAdAXe 'ZasHAT FovlEHA
(marginally signigicant) A 4 74l 2xo] © = THF2(,
98)=.3.248, p=075]®.

BAETE & JPY A A FH A 2AdA=
636ms, BIZAA 2N E 579msE, F7HAF EA(F)AE A
A A zA0] vIZA 24l ws felulEAl = (I,
15)=21.962, p=000], &3 X (F2)olHE= ZLeA N F-ouls)
A A & A 2710] B =3 THF2(1,98)=3.536, p=.063].

BHATI @2 AdE A 2H A =20l A = 653ms, HIF
Al Gojo] B AZEe 6l6msE, BV BA(F)AAE A &
A A dole] &4 Azl BIgA Tole] B4 AZkERTE &
ousAl =R A[FI(1, 15)=.6.897, p=019], =& B = =
AR fFojulstAl A S A 2ol ol =HTHE(L,
98)=2.901, p=.092].

2. H-SAIZH(ms)
Table 2. Reaction times (ms)

z7 A Z7rAE & A 1% B
SW 645 (150) 636 (164) 653 (139)
WS 598 (155) 579 (165) 616 (147)

sW= 3 &8 A =4, WS = 3 &8 A 27,
IF A= AAE Be AW, OF B- 4HE we A9

s

A, A TG Al e 2
% @%oﬂ g BN =E, A &4
ofo] @7} WA Bolel BAuTH felrsA 5l

SRR *J" A 7ol BHo] iAol Al Tl
ohUiel, 2512 wol AZke] A2he
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O
r[lo
r{g

A9 19 Axe 4dv 5011 Adet At oyt
ol APAE HAE dete g 2384 gL Jd
o7 FE8HA il AA dPAtel thg EAT stA= 2nt
S&ol YoM E £ BHF2)ANAT =4 2ol Apol7t YEhd
A gkl F7EAE BAFDAAME A AR AFEHs ol
A L FE(15%)°] M7 SR AREE Told] 84 oF
E(10%) 20 frofrlatA] Eokth WhEAIRE BA A= & AT
o Aste} Zo] A £4 A dole] FA £2(689ms)7t A =
A n73A ©ole] ©A] L£5(627ms) BT} frolv]EiAl =t

T A7 B B de Ae FA EHE Tl z}
Aol A A 2ol Zel7t A= AL obd7t ke

o ot

rNin\l.‘g’

}ﬂ

_ﬁ|’\_1:7]_ Z 7

8) FelaFo] 050 BR p=0752 A4 243 frolsithn
(marginally significant) & 4~ 9\}11;]_

Ol =01 3tXt &0l x5 42 % 220 0Ixlse < 47

olth. Agol AHEH @52 dollA(2.1 AY #E) ¥l nvie}
o] Mizu s glojx 231 bl Aoz} gtk 13yt
ol Al &of ojAE Apel7t e Atk T A 54
Al 219 dolgo] HIZA 2719 dolgrt A &xrt
o Ag 19 A= A 54 A {50 nE g &
A £50] Aolgr| ks 3 o] AHAY AQl £ Zpolo
°jg Aolgt & F Utk

AF 19 Ay 27 7 B To] A9 A2l &5 3o
o &3k Zlo] ol AUEAE Fst] Hs) A7 2F sk

l

3.4 92

AF 19 F oA AHEE D5 AN £55
71 93l AE 19 vido] AFoA EF do|RkE FE3H A
o|® 7}A|(gating task)E AAISFATE ©ofe] Al <l(recognition)
i @olo] S ARV AH o R HE] o WA T
dold 5 AT dille I SFH 457 A o BAA
715 Aol dojdtth. Alol® s # T (Grosjean, 1996)°l4+= ZF
o & oM REH ZF¥ o 2A E5FHA, 8H 7101"]%
F AT ol AHA 1 To)E oA EAE F%
L OEAE 2 oA E Tole] YRE, & 7 AoE
3 JA0] o ToRIAE weta I gl disl] depg &
3= (confidence rating)Z EA|TT) TojE Aoz o}
2h8] A(identify) ©1FE I & vHEA G AHE A
(isolation point)o]gt ot HEld-& AU o= F=e] Al 5
Foll o] AHE I @o] AU (recognition point)°] g} dh=
g9, o] AFoAE 85% o1/de] FA(7TH A=A 6olh&
7M1 @olE SHtEA gopatga o]FE digS WHASHA
o2 Hxo] AL i dolo] AP ORE Bt} B Ao
Al ol Al £xe ZHAHH QYA F AR SHSHAT

@ojo] ARl £=71 A - A 243 vIgA 21 3t
zrol7h fitkE AE 19 dade A 4 A 5T g &
Aol v F3, & AA ZH Aola, A - M =19
r)roq—‘:—o] HIZA| Zﬂ«] ‘301%1'113]' AN £57F =Eod A

= o 8odo @

o) A1 Sl oI olek % si5h B A £ 2

ZA9 TojEo] Aol £x7} ¢ w=Ethd o= A 19 Ay
7F A og Bl a9glgo] vl FalsjAE Aot

3.1 A8 5
AE 19 HdoloA HiF dojirE FE3}
& Tro] E(word offset) A 5El 5709 Alo|E

9) Tyler & Wessels(1983, 1985)A4= &2 A 80% ©]4
9 ghal 28 AL Ay BolE SHlEA TI AHS
3 Toje] Aoz ZAsA T
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ACIEE 40mse] =zfe]7} dtho), & s AO|EE TWojo] &

A3k Pefola A7|AFE EolA 40msH %01%@/‘1 zt Ale]
E7} miEoizlth. webA 49 AlJEx ©@ojo EolAEH

40ms7t §le FElolal 3¥ AlC|Ex 4‘?1 Alo|EL] ol A HFH

40ms7} §lom, 29 Alo]E= 31 Alo|E] Eo A FE 40ms7t

7 %EHO]_T’_, 14 AllEE Ax @ojo EARH F

AY dole 21 F S0ME F 1007]01H, Z; whojol tis|
578 ] AlErt wtEoHoug HA Ao|ES] FE 500710
ot 28y 191 Alo]EY 21 Alo|EV} ©ole] £ 1.57] UIA] 2
N oldy S8 TFA Fe ASE 39 AlCERE A3
Ao 82 AHEEATh ol EEHW legal'dl A, 1H ACJEE &
ofo] A#RE Jgel FAl(closure) TRHE] 127040] 3, 2HA)
APl E= /g/] #H F3te] 9/1077}21019_11, 1Hou} 28 Ao
legal & dolxtd 7heAe A9 glong e 2w

Aol Ex AY A=A XMHL 39 Al ERE AAIFHA.
ole} o] 3W Alo|ERE AAE wolr} HA Tolo] 64%°]
A, 2¥ ACERE AAE o7 AAY 21%01Ak U
2 15%2] ©@ojgto] 1H~5H71A| 2] Alo|EV} BF A A=A
Aol AMgE AlCEx F 35179t

3l tholo] APJESL e AREH HA 7] A £o7 A

Hog Xﬂf\lﬂ&’iotﬂ g dojol]l &k Aol EVt 25 o AA
Dol 2 dojrts Wao g Aol s
D Ay 01*-/] A= F43Krandomized)E At}

= ‘:
EE &1

3.2 Z7H A

FgolE BEoolg sk wE st A 11%0] Al
7Ften) olE2 AE 14 F
T A4ERA AEe 7T T o
ol A 12714 o AFZ Aol UJTE AF 19
S "RRIVIAR o] A3 WrtAE Al B
| o] ZHE] Al 2 FoBA FmolA 55t EE H

=]
2 o] ol A} Aol HIZ ol B7] wHol FHY &
o]

F A S| EF B AL TR NS BTl
w=Eso] gdglon, o} BFo] AT VTR FYAY Fu

10) Gaskell, Spinelli, & Meunier(2002)4} Walley, Michela, &
Wood(1995)ell 4= 50ms PA] Alo|EZF AMEEH AL,
Cotton, & Grosjean(1984)2 90ms$} 60ms +4 2] Alo|ET}
AHE-E AT

11) & A3oAel o] & dojo] tis] 1 Tl BE A9
EVL e ZFE HAAY O U A o2 A&FHoE AN
H & OE dolE Jorte Walo] Aold dEtiqle =
A FHd A& AAl W2 (successive  presentation
format)o|tt. ol¢}= @] Zt Tojo] EA Ao|Exte] EA
EFA AAHE FEi7t A Aol T AA 4
'(duration-blocked  presentation format)©]|Th(Wally et al.,
1995).
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3.4.1 &) ¥ (isolation point)

Zzte] Golol] ths) HEE 11 ol g LukEA tEs of
2 O OEe AASR ¥e AH F, el H(isolation point)
2 gelste] 2t Gofol tat WPATY B BeHS A
3, 26l gial] B stk 7 21 dojse

W BeYAS <& 3>3 2k

% 3. 204 H 2YH (ms, %)
Table 3. Mean Isolation Point (ms, %)

IPs (ms) 1Ps (%)
SW 399 (17) 81 (8)
WS 489 (18) 86 (5)

SW= A & ZA 24, Ws= A £ HlZA 24,

Z710] 399ms, BIZHA

Z710] 489ms=, EE] Joll tigt BAHEA A, ASd 24 =
9] gojgo] v 29 dERT BE|Ho] FnlshA
w2 THF1(1, 10)=3489.65, p=.000, F2(1, 98)=35.78, p=000]. T}
Al &), ASE A 219 dojEo] HIRA 2719 HolgR
o, O @l dolxtElsd dEle Alzte] fonlstAl FT.

olHol= B2 dS HNE%)E ZAst 7 tholo] 1Fat



Z2SE0l =0 A2 S gL 42 oE 2E20l 0IXes g 49

el gk BAHEA S skth O A,

| BIZA 2719] dojERT R
Hol frevlstAl wE &49_& YERFTHF2(1, 98)=16.88,
p=000]. &, A 4 A = o] 2 ©ojo] (dof Sl
ARE]) AA dole HF 81%HE A HoA Ao 7 dojS
olAF I, HIAA 2] TolEL H 86% FHi= A NA
gl & dolatFE e o] F 27 2t Aol BAFSR fov|
3T

3.4.2 A 14 (recognition point)

7y ol gisl] HEE 85% oY FTH A=
e 7L EHEA @olE AU o|FE HE HASHA
B AFALH)E st 2 Thojo] g JFA

ZH‘?l’é.*(mean recognmon pomt)a Aabslai2) T 2746 ths)

® 4 2708 HF AIH (ms, %)

Table 4. Mean Recognition Point (ms, %)

RPs (ms) RPs (%)
SW 434 (30) 87 (9)
WS 520 (27) 92 (6)

SW= A 4 A 24, Ws= A 4 ¥ =4,

. -
s & xF Uz

wojo] AHe HHNER S5t 7 =
W s et T E2A gk EAHEAS STk Al &
BN 21 dAS] H AJ-HL 87%, BIZAA 9] T
o] B ARMNAHL N%E A 54 A 210 dols AUA
o] frejulstAl w2 Ao = YEPTHF2(1, 98)=8.18, p=.005].
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o7 =43 THWally et al., 1995 F=).
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A 1, 200 AHEE O] AF 2 B Hol

A 54 24 =4 A 4 BA =1
Strong-initial Condition Weak-initial Condition
/lau/blanket!4) /kai/balloon
/zai/bottom /mau/behave
/lau/budget /gau/belief
/mau/burden /lau/cartoon
/gau/circle /mav/cigar
/vou/concept /zou/collect
/zai/conscious /sau/combine
/law/cousin /gau/command
/zai/crisis /zou/compete
/zou/damage /vou/complete
/lav/detail /lau/concern
/gau/distance /kai/conflict
/zou/dollar /lau/connect
/lav/double /vou/consist
/gau/dozen /zai/contain
/zou/fiction /zai/correct
/zou/guilty /lau/degree
/vou/happen /zai/demand
/lau/journey /zou/deny
/law/justice /vou/design
/mau/legal /vou/dessert
/zou/limit /vou/detect
/vow/liquid /kai/direct
/gau/listen /vou/discuss
/vou/magic /mau/distinct
/vou/manner /zou/disturb
/lau/measure /lav/divide
/lau/minor /kai/divorce
/law/murder /vou/finance
/lau/narrow /lav/guitar
/vou/native /vou/machine
/lau/passion /zai/neglect
/vou/patient /zou/predict
/sau/pencil /gau/protect
/vou/pleasure /kai/receive
/zai/plenty /zai/regret
/zou/pocket /gau/release
/lau/portion /vou/repeat
/lau/powder /vou/reply
/zai/precious /zai/report
/zai/profit /kai/reserve
/lau/purchase /gau/respect
/vou/rapid /zau/respond
/vou/shadow /zou/result
/lau/signal /zai/routine
/mau/silver /zai/select
/zai/stable /vou/severe
/vou/sufter /gau/success
/lau/survey /zai/supply
/zai/tiny /vou/survive

14) / / k2 =A1-543 EAk(International Phonetic Alphabet, IPA).



