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Abstract

Coarticulation is affected by the continuous movement of the articulator within a limited time and space through the
neighboring segments and various overlaps. This study investigated the differences in coarticulation characteristics of
children with reading disabilities and nondisabled children in CVC and VCYV syllables consisted of stops, affricates, and
vowels (a, 1, u). The subjects were 13 children with reading disabilities and nondisabled children in the 2nd to 6th grades in
elementary school. Two second formants were measured. One was measured at the point where the vowel began, and the
other was measured at the mid point of the vowel stable section. Regression analysis was performed with F2 onset and F2
of the following vowel to obtain the locus equation (LE). 3-way ANOVA was conducted to the slope of the LE according
to the groups (reading disabilities vs. nondisabled), places of articulation, and phonation types. In CVC syllable, dyslexic
children showed a flatter slope than nondisabled children. With respect to the places of articulation, velar or bilabial
sounds showed steeper LE slope than alveolar or palatal sounds. There were no main effects regarding group and
phonation types variable for VCV syllable, and the significant differences in the places of articulation were also differed
from the results for the CVC syllables. This study confirmed that dyslexic children showed a different pattern of
coarticulation slope depending on the syllable structure. We also found that the higher pause rate of the dyslexic children
had a stronger effect on the coarticulation in VCV structures.
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¥ 1. 97" U)4AF A 2 (Mann-Whitney test 33
Table 1. The information of subjects (Mann-Whitney test included)

8] 7] %ol Ak
AREZDA) | BREZDA Z-value | p-value
CRiaik 113.23 116.85 693 si1
) (£16.764) (£15.726) ) )
- 95.08 101.85
Z] = =
15 (£5.408) (£6.466) 2.628 007
) 80.77 107.77
oy 3 &5 : .
o1l (+5.890) (+5.325) ~344 1000
2.2. AT Aak
22.1. AF A=
Q71 AHgE Fon] SH2 A ST g o2 A
oA A 25 3H, 1, T), TS dgst
CVC 54367t sdet o r 4% vev 254 3670
2 F 720 Sdolth 7o FEE A4t FAE dET
o e} S&HRBE v s 5] w i S8
5 Abgste] g7l Aget Ameh A AFEE 54
2> ¥ 28k 2o
¥2. AT AHEE A B E
Table 2. The list of syllables used in the study
oA PR CVCe 54 VeV &4
op o HS(lenis) | /Y, /Y, /B |/oFal, /o] 8]/, 13-/
[CRUN =) Ao i/ /5 ol ol o nH
(bilabial) d - (tense) [y ey e | ol o) ]/, /9B

712 5 (aspirated) | 132/, 1/, £/ |/oF 5}, 1019/, 19-3F/
Ho(lenis) | /2, /Y, 2/ /o, 1018/, 195/

- ISy j=

(;‘Viljr) 7 S(tense) | /2, /R, [ |/oku, 01w/, 1S5
7] 2] & (aspirated) | /'2/, /2/, 1=/ |/oFEH, /01 €]/, /5-5/

Ae HS(lenis) | /2, /R, IEl [OFY2Y, 1OV AL, 18-

(palatal) 73+ (tense) /fs_}/, /A_él/, I/ OV, 103/, /%51‘—/
712 S (aspirated) | /&, /38/, 17/ |10V, 101 X/, 19-F/

A jé—i%(lems) 121,121, 121 | 1°F 7V, 101711, /f?/

(velan) 7 Sr(tense) | /2,121, 12T |10V, 19171, 1A

712 S (aspirated) | /Z/, 172/, 121 |19VFV, 101711, 1-9-F+

22.2. 23 4

et A2 Ago] Add SHE FIHA A, gt
o] Rl wA)ollA] o] Fof Flt}. 552 ob-2] lellA] oF 10~
15 em @& F3. TASCAM Linear PCM Recorder DR-40
(East Syracuse, NY, USA)S Eg}o] L= oA 3}o] 44,100
Hz 3% & (sampling rate), 16 bit % A}3}(quantization) Z=71 ]|
A mono = F33th B S ER st H YA
7292 AN, § suie] Fojul §4 b u
o] == akglth. v YA = SAF A7) 300 pt= oSt
QAL AN o] wet E 727) £A & &8 PR W} 39
Q1glom, ool e A WA el Wk, oA A 5
o] @FE HolA ¢k AxEeklnhd Agel o2 RS
AHEBEATE ol = ¢l 7)ol otso] whgsto] ¢l& At @
= SE7FwebA o et 4 F dve AS At
stAAY SAIZS T AP E YA TN FEetA x=

&5 B AFste] B4 FTH Ul o] Helglon), 9]
AolobE ] A9 FAZE 5L FekelA H8 5 gl
wao] Qlof F-EolahA| o] o} e WS AHEEH T

223 A2 24

2 AFE Ae-ES dd FxolA A7 FAxRS
HFoto] ZAL WY A S o] gato] F4 S APt =
=% A&+ Praat(version 6.1.42, Amsterdam, Netherlands) ]l
A A F golEdatglth. cve £ F3(onset) 7} 7}
*(thyme) S92, VCV 542 25, 54 (pause), VOT, &
o THE Ure] dolEd skt 24 (thyme)ol vt VOT
T 2FEZ T30 2 Auto]| 7 e U= A S
AlZH o2 B3, waveformol A A Aol A5 5717}
o= ) Q7 A E R T WAY formantES #Qlste] &

A& A3 F2 onset T35t} H A Q1 F2 vowel

T35S Praat scripts ©]83] FZE3+312H, Python
(version 3.10.10, Wilmington, DE, USA)S o] &3] Z& 9%
o g R R AR L ANeo] 27124 W

71&7) @ A AR ks ek

F2 onset =33k 7} B2 oH4 1 7+2] F2 vowel 37 A
B 352 Park & Seong(2018)2] Praat scripts #rLsko] 47 3}
ST} F2 onset T3k ARMA 7)) ZJAE A 7Hgkel of

L3l THEZICZ H3Y I, F2 vowel TIHFIHS S

O

A7 AA A AL WA EJAES] FF 3 EAE A3k
of th&sh= F2ak=52 BS Fatqlh 2 94 ¥RIEE
10 ms FA O 2 WA E 22 30 ms 7-1Fe] BHatwko]
EUE AT AH R H4 B2 o 9} 2}
if vowel$ =="a"
To Formant (burg)... 0 6.0 7156 0.025 50
elsif vowel$ =="i"

To Formant (burg)... 0 6.7 9302 0.025 50
else
To Formant (burg)... 0 6.0 5911 0.025 50

select Formant formantObj

formant.onset = Get value at time... 2 onset Hertz Linear
formant. 1= Get value at time... 2 pre.index Hertz Linear
formant.2= Get value at time... 2 mid.index Hertz Linear
formant.3= Get value at time... 2 post.index Hertz Linear

formant vowel = (formant.1 + formant.2 + formant.3)/3

TH 12 g1l obE o] A A A sk ot
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I3 1. g7l ol52] /Z/ A5-oll A F2 onset} F2 vowel =3
Figure 1. Measurement of F2 onset and F2 vowel frequency in /%&/

2.3. &7

F A * 2]+ SPSS(version 23, IBM, Amonk, NY, USA)S
o] gatitt. FASH HEFolA FEF F2 onset? F2
vowel T35S o] 83l 2 AX S B RFIEE ZAXL
WA 71E7) s et v 259 A, B Pl ot
B F2 71&7] #9] zkolE gotrr] 98 AdEakEA
(3-way ANOVA, GraphPad Software, San Diego, CA, USA)=
AAEH T AP A S 98 ok A dl-S Y] 2LE emmeans
codings ©]&3Fo] AAISFgoH, WA = Q= 15 257

+ Bonferroni %% (adjustment) ©. % & A| 3} 51 o},

3.A+4%

I3 2+ 71 oforE 9 i/ Ve &2 ¢l7]elA F2
onset¥} F2 vowel T35 FA3I0] ZAAS WA (0] F
LES} &83)o] Ab-gyo 2 veld Zlo|tt 7]127] 0.86, 473

AT 1.002 78t A& HojFu),

y=0.86x+364.34 R-squared:1.0

27

1000 1=/

SICSF2 Onset [Hz)
=
]

500 1000 1500 2000 2500 3000

JEE/ F2 Vowel (Hz)

I 2./w/ol Yehd 272044 727 =
Figure 2. Locus equations scatter plot in /Tt/

25 9A, B F ol whet J 7 LE 7] 7] 6 2kl 7}
QA A H7] 913 AFEAHEA (3-way ANOVA)S 2
Aatgitt ek 2k 2929 ARl wE 78] 9

=97

o

% 3}

ke
rr
kel

3% #r}

3. 25929k BP0l WhE Y3 LE 7127) Bt
)
Table 3. Means and standard deviations of the LE slope between groups
by places of articulation and phonation types

s Hat | EFHA| AT
Velar 98 +.25 39
9] 717l | Alveolar 84 +22 39
Place of ots Bilabial 1.04 +.32 39
. . Palatal 81 +.46 39
articulation Velar 123 | =32 39
ool Al.V&eo.lar 99 +.34 39
Bilabial 1.02 +.26 39
Palatal .96 +.63 39
91 7] %ol Lenis .96 +.36 52
Phonation SIS Te.nse -85 +32 32
Aspirated 93 +.33 52
(ptg’;e) Lenis 107 | +41 52
’ Unkols | Tense 1.01 +.50 52
Aspirated 1.08 +.35 52

Al gt LE 71715 743 A3, ¢l7]def o}
Sl .98, X %2 0.84, 7 1712 0.81
23, %5 1.02,

. 1
99, A7+ 096 WERAT A ukE
Z;g ) _‘%

F 4.7, 2R, B FH Ol WE LE 7]&7]
AAEAES A
Table 4. 3-way ANOVA result of LE slope according to groups,
places of articulation and phonation types

LS =k A% | F-value | p-value
Group 1 10.197 | 0.002
LE 71&7] Place 3 6.026" | 0.001
p.type 2 1.587 0.206

*p<.05, **p<.01, ***p<.001.
LE, locus equation.

LE 71&71% HHF(1,288)=10.197, p<0l1], %=
[F(3,288)=6.026, p<.01]°l Al a7} HAY e+ 0™
H[F(2,288)=1.587, p=0.206] a3} ¢}, Faz k] A
£ BFE A ook

3.1.1. F'do]l w2 LE(locus equation) 7]&7] X}o]

A7 ZelobE 2l 71871 0.92, YukolEe] 717+ 11
& dytotzol] 97| ootz vlwEl| & LE 7275 K
olv LE 71 &7l 2§k 2fo] 7} 9= A o= WEFRTh
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3.1.2. 259 Aol W& LE(locus equation) 7]-&7] X}0]

9127k LE 7187l mA = 4FE Fdar] 98l

LA, AT, BTSN R LE 775 5

AT, AT L1, A ZEE 091, e 1.03, BT

%OW°ﬂ%ﬂE o11] AT G>P e A 2G> T
o

ZF LE 71 27] 9] #}o]
7F Q=A AR & AR AR (3-way ANOVA)S
Sk A 2 259X 4 B FF o e &7 2
A

S5 Z2FAA TR W ¥ IFLE 71e7] Wt
EE=EA
Table 5. Mean and standard deviation of the LE slope between groups by
places of articulation and phonation types

Aot H | EeAA| AES
Velar 97 +.20 39
91717 ll| Alveolar .85 +.18 39
Place of o}l | Bilabial 87 +.19 39
:ge N Palatal 80 | +34 39
artied- Velar 106 | +35 39
lation
o) tols Alveolar 77 +.20 39
Bilabial .84 +23 39
Palatal 74 +.40 39
Lenis .90 +.29 52
717l
o} Tense .87 +.24 52
Phonation Aspirated .85 +.20 52
type Lenis .86 +31 52
AnrtolE|  Tense 77 +.34 52
Aspirated .93 +32 52

LE, locus equation.

st A3}, 9710k
85, AT 0.80 =M=
k2 0.84, XX 0.77,

Z25AA e Uit LE 712715 573
AT 097, %%% 0.87, A2 0.
YERsTE dRtols2 A7 1.06
AT 0742 SHH UL IFF 2 LE 712718 5
et A, o7 oot 5 73 0.87, 71415 0.852)
71€7] AME SAENCH ditelse 714S 093, o
0.86, 7+ 0.772] 7171 £41& BIh 225-$X]ofl W& LE 7]
7)oM) Hek 2k 7187 AE Lo o7 oobs

A, G, BTl A Aok el va i%~ LE 71%7]
7 SAENT B FE A = 7] = A9
7

E6 Uk 29X, B FE A W LE 7127
AHEAREA A3
Table 6. 3-way ANOVA result of LE slope according to groups,
places of articulation and phonation types

BN A A% | F-value | p-value
Group 1 366 0.546
Place 3 12.614™"|  0.000

LE 7] &7
1271 p.type 2 2458 | 0.087
Group-p.type 2 3.040" 0.049

p<.05, "p<.01, "p<.001.
LE, locus equation.

¢

Aeah 28917, BYF9) 12 LE 7187] AR

4 (3-way ANOVA) A 7}, 25 $1X|[F(3,288)=12.614, p<.001]
Fa el A A3 [F(2,288)=3.040, p<0.5] T A&
el o v Rk T (p=.546), ' F-F T(p=.087) frol &
Apoli= WFE A kokrh 259X el YERd LE 71 E&7]E
A5 1.02, o 0.86, A 5 0.81, B/ 0.77 <0°]
Aok A2 F-F el A LE 71710l {23 2ko]7F Q=
Zog el t$EE nuE A A3}, dxtols o]
712 &0] AErh & LE 71715 YEFHTHp<.01).

3.2.1. A 752 U TR (pause) vl &

VCV 548 FZxolA A A 25 33t Sof + 1A cv
S48 4 Aol Azt vebd M7HA S F A (pause) = A
Aeto] AlbE St T 23 Ao R ro] 34
144 FA V&%) SFAE =4 U FA v &) Hek

] gk 2k 7} A otk 7] 91 E A A g Ab Ak
*4 A3 AHF(1,912)=35.599, p<.001], Z= X [F(3,912)=
4951, p<.01], LA+ [F(2,912)=351.463, p<.001]°| 4] =}-o]
7} 9= A 0 F e THE 7).

7, 2F9R, Al whE FA RS AL e A
Table 7. 3-way ANOVA result of pause_dur_ratio according to groups,
places of articulation and phonation types

H 5 AR A% | F-value p-value
ause dur Group 1 35.599"" | 0.000
pause_ Place 3 49517 | 0.002
ratio Frrs
- p.type 2 351.463 0.000

"p<.05, "p<.01, " p<.001.
Awk 2 34 U FA4 81&2 7)1l o Eo] 16.86%, L
13.58%% Ho|u {ou|st A7&E vepllth =
XS 16.15%, ATNS 15.96%,
15.32,% AT N5 13.47%°] <45 vk 2373l
= A5(22.29%), 7122 (18.17%), 3 2(5.20%) 2]

©
=
u}
+

322 FE N SRS ZEEE
VeV 5 oA 3 WA Bgol

T RA B0l gk A3

A Ashe A Aol A
A2 AR 97 AZEeR A
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&8 %, 2911, T Ao 0
9714w AR Aot
Table 8. 3-way ANOVA result of reading rate according to groups,
places of articulation and phonation types

g AR A% | F-value | p-value
Group 1 65.654™" | 0.000

Reading rate Place 3 .841 0.471
p.type 2 8.675""|  0.000

"p<.05, “p<.01, " p<.001.

A

MW

A3} Q715 EE A HA(1,912)=65.654, p<.001], &
[F(2,912)=8.675, p<.001]el 4] Z}o]7} Sl AL 2 1}
A 7F Q&SRS B, Q7] olol s 2.268%
AukolE L 250524 /2 8 SHHP T, A H-3 o
5246754 /%), BE(237184/%), 714 S5(2.321
)] =41 E Bl

ST
° ._EOBL_I

P
B o

do 2w T oX
P

wor

0. A%, 291X, B4 f G0l e
2SEE YRR A}
Table 9. 3-way ANOVA result of articulation rate according to groups,
places of articulation and phonation types

bl Ak A= F-value p-value
Articulation Group 1 141.554™" 0.000
rate Place 3 .214*** 0.887
p-type 2 10.497 0.000

o

"p<.05, “p<.01, " p<.001.
FEHF(1,912)=141.554, p<.001], B4 Fr

p<001]elA FaHE gt Ft 1 25 SEA

Q)7 Aolo L 29163 8/Z 2 UurolE 9 347458 /21

¢

A &3} gEgo] E3HE CVC, VeV S A 81714
ofols 1} Antoly 7Ho] A S 54 Ay H okt 24
2 24 Tz gt AS-EE AN T Beol
Ao MR = 78 FAESS AEHor F4 4 9)
= LE 7] 715 o] &3lo] A EAHEA (3-way ANOVA)S
AAsta Ae, 25 A, SRR o mE Aol & nlast
A

CVC &4 TxoA 8718 obs UAntolgof nla) 2

2 LE 7] &71& Kol ok 3k /-8 g xpo] & Bt w4
AT ol 5 Al O 2 3t AT (Park, 2015; Whiteside
etal,, 2010)} B & obF 3 e obm S o w o
<1 5-(Chang et al., 2002)°141+= LE 71 7], ¥ 23} 5ol A
Hol= A 7F Zpol & vl #HAR1 & FA lo|u, E-1lo

= |
& 918 57 ARHH, T o) Mol ol @ s, A
o]

i
ru

AF R
s Adsks 29 oy AdA o A st ®
Ay Folu B F BT BAikE 25 g 3 #57
AlE Bolw wae] g7t FRtE A vkE A%, w3l
Y TS Btk ey g7l gEsta /st
2 5ol ojg o] glom, ol ojEFe &
Agtel] 23l op7| At wetA 27172 A s
AR 871 el =2 ¢RI SHE e8] TAZ
A d vt i

=94 58 F FAY 5EE e 244 w93
w-Eo] Ff 7] = &7 obF <] 3l %% 5h(decoding)oll T &
S JghE westa vk Z447be] SAe] dfs S 3k &9
e AAAT A, vBE S @A B HAE B
o|A ¢+ obsE AE de A A 47 ks
et 22} g} 7)ol obs 2 Y ntolsol vl El S EA-F
A AT 54 A 2 T3 A wEo] E o 7]l
A 32 45 G535 th(Yang & Pae, 2018). ©1&= 9713
of ofgo] g A e H Y Aelwor e} AHE A

, AFE3hE o] w2 A o] Fol XA gtk S 9

=
e
°

> b
8

2
e

S5y Ao Qe = 54 Q1A 9} FHA
& 2

271 el M 2 &

[
~
N
X
K

o g

Q =1

4= S0t} Kiihnert & Nolan(1999)< o5

EAAR A& A g A9 F V%0l
l-?_x

7HA Zgof i3tk A

S )

i
i
f
BN
dlo
_>|4_‘
10
>

o ofN my Loy gl wE
-3
o 1
<
o F—{E F{F
X o Iy
N |
o
m S
> o o
RCE:
Gz
o
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-
I
s &
RS
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o
2
i
offt
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2
8
rlr
4o,
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2
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=
off
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=

=

oy

Ho
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i N
200 oy B
= & odo oy

Mo 24 o Ho i off 2 O N O T X [ 2 g

5
o] mlgo] Yl o® FFEtA| = S Flo|t. o]
Aesd 43w XE
ol A A|zko] A o2 A A E 7]
o FAHe 54 Kol
L=

BFAZES AIHE S oA 3 23t Fowler(1980)= 2~
A (gesture)ehi= MNAE Fa8ll At A AT ATkl

A H o2 T A
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Mo
L %
e -
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2
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webA] Bo L= FARS GEFS v AA Ho ol
W55 A A S o] AR Y] wite] = dRo FAIZ
& A&7 o AXA AT} Fowler?] Al 7be] whE A2~ &
Tk AA o whef, g7 el obs oA #EE = =1
Sl HE7F 7 g0 wEAE Eolal B TS o]
3 TAIZS HE7t Antolsol vl3) ZA Y& Fo=E
22 5= 9tk o] 5 CVC 28 T XA B Dol 9t By
sFo] B & = Itk 25 4o+ CVC & oA F2 onset
7} F2 vowel AFo] o] A|ZE xpo] 2 A7 3l v, et 259
A, ARG wet AARAEAS AN Ay Ao
(p<.001)7 LA FH(p<00)ol A Feu| st 2po]7h 2y
o gl7)gelolgo] Artolgol nls f2skA ATk
2HE okl sAERSE UE ¥ A7 (Chang et al,
2002)° 4], BH & okEol & A %t obg-of ul3l =
ol o Atk ARz o ot
A e A THE S & o] 55k Al 7o 71

sholth whel ol FAERS JE2
Choi(2006) %= W2 W3} W W3} »

= HHPE st A sA S A= 7HE
A vepdthE 31E gEth 1 Felob s & S AT s
Hol Ao ® Aol A AAsta A, AEsHE 7
BolA W RE wE g2 AE ol HHs Bl
I A3z dtobsd nlwsl 71& =7 meth dh=o]
g Zolo] Yl Lee et al.(2003)= 23} S57} whala 4
2 55 A& Algto] Fropxtha skt tha] ), wa) &
T7F =g BS A& Algto] dojA A gtk Aot o}
g APAT =T BN AAE THANEGA, g7 F el ots
9] 71 B& Hol= 8 7) g A eA Haag vhE AHo=w
o] Fah dl A= ARl o] AA Q7-F a1, whE s}
o} v ato] A 2~A Apolef T3 o] T TAI RS A
T8 A2t Fowler?] o] &3 78] & 2o gt}

S 9A e wE LE 717 e AT se] 7HE 2
71&71E B dew, A, As ol £+
A ef] W& LE 712 7] %}olofl tf &l Recasens et al.(1997)>

of

o AT ZaygE AEE o deds A
(dorsum of tongue)d] Aok = wpel GE 25 A3S
A, A5 Aol B5% A AN FHetl
t}. Lindblom & Sussman(2004)> A7 705 /g/7F A4 &
of Mgt Astd /g8t SRSV FARS ] dest
= FshE Jgehs o] HEE oo R o xittar
ST =, EL% =3 o w2} A 1)) (dorsum of tongue) 7} AT+

A7 oA o] dojd = Q7] wj el A

TN lg/+= %’\lig a%E 9 A Btz A4 5
AT 1 glel AT AL BE BE SAsA RE
(tongue body)ell ]3] WA =] 7] o
Qo] theret g Bl 2 B
ATME XARA Fees

Fowler & Saltzman(1993)-2 <=5

>,
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= Ao A eko] u} 2 A E]Tﬂr Sussman et al.(1999
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%3 Z‘_%?‘L ] “d vl (dorsum of tongue)”} YA Fe) &= W
% 7} $ ako}L =2 9ol =g A vERY & ¢
%o %S wirly W ushelch
A9 S FFS ek sAx
T3t Choi & ITm(2021)1 M %= 77152
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B oA L8 AT wa w83 olubob
7140 Zenth 2 LE 714718 vebich of 7)ol
Aoz AUs ARung e RS vev §8 T2
M FA el Ay el AE
ARzl 9714 oHEE S Wl ¢17] HAlel A% wo]
W FAE Tl et a0 A5 9 52T A
She o Al7ES w02 J1SE AN 0l B
o] zolo] 71 sk}, 9171 g obE o] wel &A el uf
B LE 718719 Aol iAol 2 Ao el 4
H9E bR WAE 5 ek ntebd 9719l obE
87 72 TE LE 71871 201 845171 919 VeV &
AelA R vl e FAE AL Aol ol AE FA
(pause) 2 715-3t0] A, 2297, WA FFol e ol
£ Atk 24 4ot 971 gehobEol Autobgel vl

al &2 W A mlEo] o sstvh AAd e sk 3 of
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Al Kol FA= vy weke] UES TAsE 5 dolE
FAsks HAg el g Azte] Ak, 917] e olso] §]7]
Ao A Bl FA= FA B AFo 7 Q3 24
o} 2B S A3, 545 T, AESHE H &vjE A
oz B 4 itk mEbA Ae 2k 28l 54 81E &
oJulgt atol= ¢l71F el otEol VOV =3 ¢17] ZHA el A
A HWA BEE ¢, Antolgol vlal] 71 FA & £ Fol
CVE gtta FF3) & F & FiEolt} o)e} 22 7
T, AdH R g FAE £ dutets S vev 284 7
Ao} b A3 LE 71717F -l A 5 Qo whebA S48
T-Zo whet FA7F LE 71 7ol Hulst &S 5 A
2kl FA sk = AT A 917] BAlA] FA S G
of o3l A== A7t Ao w AHE

olg} tEY VOV 58T FX ¢ #E AJ7F WS
g ol g3t HEEEIVEE, 2555)Y AolE A, 25
A2, LA FFe wef B RSk B A 9T E R,
ZEEEoA BF Ay S FP NN FaGE FAT
T Atk vev 548 Aol A ¢l 7] FellotE o] FAE Al
93 25 5 S ML dntolsa) vws] =9 &%
HEEE Bt A2 S45 Qs 55 B ANE
sk I oA dtolsol vl8) A sk £X71 =2 vha
s A ek = vk

2 A 4% LE 712717F CVC &4 BA ol A=
0.81~1.23, VCV &4 #Ae A& CVC &4 A i} v
0.74~1.06 Aol 2 FA = o) g} 22 71&7] A=
AgPAFret tha woha 8 5 Qlvh A RS #e B
2 A8 AT (McCaffrey Morrison, 2008; Modarresi et al.,
2004; Sussman et al., 1993 5)E°] SHE o] &3] A3}
kA, 2 A= CVC, VOV 281 ol &= A7) wliofl
AT A E 81 7] ol Anl s Q1A
S ot o] 2 & R o] &3 FAI 2SR LE 7]
2717v Y AA FEEA G B S vk FAZRS &
A9} LE 7] & 7] oA Zpol & Ko =

4 4
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B ANGE AAsa FE5E o] Pugch nebd B o
T ok EHE A AY 2AYUES TAR AT (Park
& Seong, 2018)F Firate] 25 SAle] weh A} EWE
W9 AFE hEA B st ZUES S5 obE
& e dvE 9 AEE 9

E
A8k LE 71571014 2kol 5 W]l o] fehar & =

e BE gad e Feee o 97 QAT HED
% otk 2 o u gk}, Eat 9)7] ol obE o] F7 (pause)
£ AAY AT EFO met BRSO TS A F 9
2 Zoleh: A3g AT ¥ AT A3}k Aol AR YA
AN 971 gl kgl FA] 282 U1 1he)
e}

o7 elobE o) EAxE 54 L Tola)

= 14 5]
o AT A 7k Aow, A FelobE FHe @
a5 5 B A Fohel EE) o] AT
AqelA Fakgih npebd 971 golobEe %, S
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A7) gl AnlebEe] FAES B4 vl

g g A A

S doe] g, A ista lofsks

TEEE
FAZE ATE A 2k el ASA 257190 FHY O Q8] F99) LA g A FHE T
) Mz Jaks Farks Fojth B A3 gdg, 233 Z8(F, 1, Mo FA%E cve 583 vev 23
oA el7] oo g} URbols o] TAIZS B4 Aol & itk & EH*%: Z258h 2-651d ¢]7] A oflo}
T 1387 dnkok 13950l Atk SI713A] 573 A5 E o] &3l A5 1 UL B850 Al E X7 BE
= J 58 4

TR TR AR Al 2 FUES SIS S € Al 2 TRES o] &3 37124 = AAlel A
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