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The Facilitative Effect of First Syllable Frequency during Visual
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Syllable plays an important role in Korean visual word recognition. Previous studies on syllable frequency effect have reported
mixed results, which showed inhibitory effects in noun words while facilitative effects were shown in noun and verb Eojeols.
Furthermore, most studies on Eojeols which reported facilitative effects of first syllable frequency employed correlation and
regression approaches, which suggests the necessity of an experiment with factorial design. The present study carried out two
lexical decision studies, employing noun Eojeols with 3 and 4 syllables in order to investigate the effects of first syllable
frequency, controlling for Eojeol length, Eojeol frequency, and the number of meanings. High and low frequency of first syllable
were compared in both experiments, while manipulating stem length. In Experiment 1, 3-syllable noun Eojeols were manipulated
to have 1 or 2 stem length in syllables, while 4-syllable noun Eojeols were manipulated to have 2 or 3 stem length in syllables
in Experiment 2. The results showed that facilitative effects of first syllable frequency regardless of stem length in lexical
decision latencies and accuracy in both experiments. These results are in accordance with previous studies on Eojeol. To
summarize, the present study was carried out to investigate syllable frequency effect in Eojeols while controlling other
confounding factors, which showed robust facilitative effect of first syllable frequency irrelevant of Eojeol length, stem length,

and Eojeol frequency. Therefore, the current results are discussed in terms of processing of Eojeol distinct from that of word.
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Figure 1. Distribution of first syllable frequency in Eojeol stimulus

Table 1. Examples and descriptive statistics of lexical variables of Eojeols in Experiments 1

Stem length N Example First syllable frequency (log) Eojeol frequency
1 28 7Rell Al 4.68(0.27) 17.2(9.86)
High
2 28 AnE 4.68(0.27) 17.909.73)
1 28 ol A 3.04(0.25) 14.6(14.9)
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2 28 g95= 3.08(0.22) 13.5(13.4)
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Figure 2. Experimental paradigm of lexical decision task in Experiment 1
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Table 2. Descriptive statistics of Reaction Times and Accuracy for each Eojeols

Response time (ms)

Accuracy (%)

Stem length

M SD M SD
High 1 537.47 90.37 98.21 2.61
2 557.75 93.75 97.14 3.68
1 568.43 89.37 93.33 4.67
Low
2 578.41 85.69 90.36 7.86
Note. M = Mean, SD = Standard deviation
Table 3. Result of linear mixed effect model analysis in Experiment 1
Fixed Effect Response time (ms) Accuracy (%)
Predictors B SE t p B SE z p
(Intercept) 565.85 16.94 33.4 <.0001 3.65 0.29 12.71 <.0001
Ist syllable freq -12.9 5.07 -2.55 0124 0.79 0.19 4.12 ¢ .0001""
Stem freq 0.01 0.03 0.46 .649 0.00 0.00 0.06 950
EJ freq -0.32 0.35 -0.9 .368 0.01 0.01 0.91 .362
EJ len -8.86 4.88 -1.81 .073 0.25 0.19 1.34 .180
1" syllable freq x Stem freq ~ —0.01 0.03 -0.46 .645 -0.00 0.00 -0.44 .659

Note. Ist syllable freq = First syllable frequency, Stem freq = Stem frequency, EJ freq = Eojeol frequency, EJ len = Eojeol length

*p (.05, **p .01, ***p 001
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Figure 3. Average response time (left) and accuracy (right) across the condition in Experiment 1

*p (.05, **p .01, ***p < 001
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Table 4. Correlation Coefficient of Reaction Time and Variables
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o= dozbed], 24 Al WL HA A A o
2] &4 AHPg g o= Qlste] 2E 4 g
oldaE ZF A HiRt &AF Azt o]Fo|x)7] wiZel 1
T of9] AQlell 285w Alzto] AojzA Het ol ¥
200M= 42d BAF o] A5 ARESHe], A9 1o UERd
AA RES] 34 2t 248 9 e H=AE £

Ak gk A 27 9 AR A9 1 29k,

model,

Y o

it

by 30902 13%)0] £ Al Alskglon] BE B
AEe Bed o] Bl gt WSS BF A
e U8ASD = 29900 AP W9l 2-35A%r.

28 A=

e 29 458 WA ol AE2 AY 19 Bl B
oflA] Z=o] A A= 209 Ve A9 139} 5
sholct. vt A9 19] B9, 24 WA VIEs 55
ob2] Xohe A= ARl wet A a7h 24 3 2870
2 A1 ofd ¥k Eob dASH FASA Xt S
gzt ool A 20M= =4 F 50719 42 WARelE
A4S Abgsto] BES 2420 48 HEsty 27 7+ o)A

ot

(
=

Ist syllable frequency(log)

Eojeol fregeuncy Stem frequency

RT mean -0.336"

-0.128 -0.203"

Note. *p € .05, **p € .01, ***p < .001
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Table 5. Examples and descriptive statistics of lexical variables of Eojeols in Experiments 2

Stem length N Example First syllable frequency (log) Eojeol frequency

High 2 50 HEHC} 4.88(0.12) 6.86(2.07)

3 50 Hepdlo) 4.88(0.12) 6.84(2.2)

2 50 €80 3.12(0.25) 6.82(4.21)

Lo 3 50 g 31200.25) 6.84(4.3)
Statistics (F = 11305:, ﬁoi 0001) (F= (;]; = 1)

Qs BASKIT 487 WA ojFe of
1-388 Uiy, 192 o2 383

HIE(3 vs. A)e} o Zol2=d vs. 354) Z7°l 5074
A ZERE0l F 200719] ofdo] B2 ofdz AAEIH. 2
w4 ol o] x7lo] 7 12, 384 ol do] X9
£ 22 AAENY sl B A 13 St A
o= AlFEe] F 400719 A=l FAEHA A= =24
old Hire] A4S Rl s dLRAEAE A3
Ay, ol o] 7| wE ofF HIkES] Aol oA
AU = 0.046, p = .96). A4 Rl 20| ohE ol
o] Eeh 257 of o] 2ANA FolstA] wfom (s =
07, p = .95 352 ol Aol M Et Fo5HA] ¢
Utk = 0, p = 1. A 2014 AH&H oEe] A= &+, &
= 9A, A5 Hlk, ofd W= Table 59 AASHIH.

= Ao

2%

29 47

e

> U
mel ok
AT 1x

1% 0
rlo
>,

e 49 13 S,

2o 2 =

——

=

A4g 2 ®

oot

&

4% 13 U BE o 3 EEHAOM

3SD)E ZIot= HlolHE oA (outliers) 2 A sto]
At A, AlelE= Holee §iddth ool 7kt 307
dlolefe] thet B FHEAIRE 9 EEHAE AL
g BRSAIZE} J8 e Table 6] AlAISHATH
@ 29] gEGATHol| dit AFgedtayt By 24 Ayt
+ Table 7] AAlsttt. W2, A4 Wz ofF A<l
HESAIZE fofgt 34 S mHKB = -13.16, SE
=347, t=-379, p =.0002). t}eo& o Hlxo] Fi}
L UehtA] gtom(g = -0.06, SE = 0.04, r = -1.54, p
=.126) A-H WILe} ol HILo] Aeahg Tt LpehA]
FOITHB = 0.03, SE = 0.04, £ = 0.7, p = .48). o] Zo]
of W& FIHB = 0.61, SE =322 +=0.19, p =.85) 2
ofd Rlko] wE &y E3F et ggith(p = -1.03,
SE=09, t=-1.14, p = .26).

HREAIZE Byat FUgh nyo] Y oEE HWFHsR
Meksto] A4 RITrE AZE ofd A9l AgEel vAl= 9
Fo sl gotEottt. I Axte AR 1 oE P U
Rt WA, A3d Wk ofd Ao HPEel fogt
FFS UEHATHB = 054, SE = 012, z = 437, p <
0001). o ¥z 2 o] Zojo] k2 fololA] ¢gto
(8 = 0.00, SE = 0.00, z = 1.85, p = .06; B = 0.35,
SE =021, z= 1.64, p = .10) o} Hlxe} A4 HLo
AoAg Tt fookA] okt = -0.00, SE = 0.00, z =

INolo Hzr H+

L

1

S

=2

l

Table 6. Descriptive statistics of Reaction Times and Accuracy for each Eojeols

Response time (ms)

Accuracy (%)

Stem length
M SD M SD

2 540.46 71.01 97.92 1.91
High

3 547.76 59.53 98.31 1.85

2 568.55 63.9 93.23 4.24
Low

3 569.49 71.17 94.85 2.90

Note. M = Mean, SD = Standard deviation
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Table 7. Result of linear mixed effect model analysis in Experiment 2

Fixed Effect Response time (ms) Accuracy (%)
Predictors B SE t p B SE z p
(Intercept) 583.71 16.61 35.14 < .0001 23 0.6 3.86 < .0001
1% syllable freq -13.16 3.47 -3.79 0002 0.54 0.12 437 ¢.0001""
Stem freq -0.06 0.04 -1.54 126 0.00 0.00 1.85 .064
EJ freq -1.03 0.9 -1.14 257 0.06 0.03 2.11 035"
EJ len 0.61 3.22 0.19 .850 0.35 0.21 1.64 .101
1" syllable freq x Stem freq 0.03 0.04 0.7 484 -0.00 0.00 -0.71 ATT

Note. 1% syllable freq = First syllable frequency, Stem freq = Stem frequency, EJ freq = Eojeol frequency, EJ len = Eojeol length
*p .05, **p .01, ***p <.001

-0.71, p = 48). v AY 1dts thEA ofd Mo 7 ofdoAk: HEE Hlko] wE FaIL detdth olE
S, AFE] frolet GFS wHHB = 0.06, SE = 0.03, 2z AF 19] Avte} FgshA, ko] AlZE o3F Ao A
=211, p (.05). A R 3 Gike o Zoloh RyehA dehd:s 23

A 20ME AR 13 FUSH ofde AFeR 3 7] Y4E & 4k T, AY 2004 AY 13 2] A
& dFete] Hug Sl 4T 24 APstilen], 1 4 RIREg ofye} ofd HIko] STt folsilh: HellA
T Table 8l At A 24 A3k, WA A Apolrp ek ofFfst Abol= & A9le] A= 2t Al = <l

]

/}-11
WEY o7 RA guaAvt debgth 49 19 2 TRe Aol Uk £ A¥e 24 wE Gt A4u
W} WA ARAE -0.272(p 00001 E AFelN ekl dehiths Mol 2ste] ANE
ol MZoh WA A oldee FESG00, 15008 ol4e o 498
ohoolzA A9 13 2 BF ol A3 A WE 3 FW U B 6840 ek ANE AL ofAuhe A}
FUT BH JUVAS FAT 4 ik 4 2 Fw A AW AE D o)y Polel WE I 7 BF F
% 4

d AP ofdS AR AY 13 US| 45E BAE Hire SAstEeH, Asd IHE o &3 Wk

lo o o
Hom oo
1o

o,

=

2

3

rr

o

B

S

D

AN

s

o

N

1o 8

w
o

first syllable frequency [ high B low
B

A

600 *kkk
. gg *kkk -
[2] —I—
Es75 ~ t
e &
= §96
3 550 5
c Q
2 <
(2]
()
o 525 93

500 90

2 syllable 3 syllable 2 syllable 3 syllable

Figure 4. Average response time (left) and accuracy (right) across the condition in Experiment 2
*p .05, **p € .01, ***p <.001

Table 8. Correlation Coefficient of Reaction Time and Variables

1" syllable frequency(log) Eojeol freqeuncy Stem frequency

*

RT mean -0.27" -0.08 -0.21""
Note. *p € .05, **p € .01, ***p < .001
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watel 2 7Hg]l i AIE o] Zite] 42 A 1h

A Aol = QIste] AgEe] Aot et 7Hedel 9

ok ofd Wimo] 2 T 0.0602 ZH WEe] F4

1 0.5491 Zof Hlaf 22 F425 depd Zos 2 o,

& A9 o7 Ay 23 A9 135S 8 Wk
A

2 A7e 712l BHig gk=o] ol Al Aellde] 54
EZ =] S adpt 891 AAE AMSR A= A

LA Foky ol @it ofde &3 4, o

Zolo] uet A vrehbeAE AR, ol gHol
Az} off] Ale] GeES mAE Fa welel ofd Wk, &
A %, ol PolE FAlste] £ E2 Wze] 51 anE
At B, 94 Wk Dt ofF dolo] g w
LAE 24P Sletel, 383 WAL o E3 437 WA of
e goR ¢ F UES 9re AWsch 4 194
L3939 olde dios 187 ofew 283 ol
2] &8 W awt Aol Hlwstgon], 47 204 4
27 oS YO 287 ol 337 o2 119 3
WE f3 Aol felad] AFskch 1w, A9 1, 2
BT MW RSEE AFH ofdo] ANE ALEE A
Zsl o o] Hjsh WRSAI] WEW ]3] Wk HIw)
e 27 anE Byt o2A 89 A4S A48T 2
oA ofEe] & 4§ ol Zolot BaA S Mk

1 9 Fajt Avks gheo] ol

o} ol Tol i Atel Aolet Adto|tt, TolE tiite
= 3 24 g9 od oY d4et 9, AE Hot
AlZb o9 ZQle dAlst A4 HE FolAE EF ALt
WAS Aget RIErt oA avE doXitkes AvE Hi
5} tH(Conrad et al., 2008; Conrad et al., 2009; Kwon,

2012). ol2fet o] oA a¥E APsh] sl Carreiras
(1993)& Ats <AISt B (interactive activation
model, McClleland & Rummelhart, 1981)2] 2= 7|47}
oA myke] Ydlolety AYsigint. S 24t 2g2 A
74 ZFA(visual feature), DA (letter) ¥ ©oi(word) $£F©
2 FAEo] glom, A7 ofg] Al Al dgE S HH
et o ASAR AlFols FHFo] A3tEh 439}

g FREe Az A8e dosltd] Fie] 47 wes

et al.

= S Ao ZetEA BA o7t A=A o B
= Azl AQ5It, of2jt x[do= Qlste] AZH W7}
= £ Zolt}, M, Grainger and
Jacobs(1990)= 4o 243} By THA t5 o5 2
& (Multiple Model, MROM)E A¢t5t9ith.
MROM= 4o &3t B}t {ARE 7|4z 2-sohd, &
A3t o] A2 #ES Hol7td offlEA Y] Whgo] A=
ARk AJE Qtell 2] frol] EESER] ESHH B[O
249] ghgo] Ueh= WAleg Eiit= zfolo] gl
=

Conrad et al. (2008)°lA4= gt A ©f Yopt A4 &
T WIEet BhY RIEO] §9E Hlwsto] A3 ES Wk
AZE olg] AlE Aok HH, A4 By HlEs A7
03] A¢le 5= AAE HusH ol sbteg 7}
Y%7 MROM Aol 9 vxle JEAD SA7 o
2ok Ajtetgiek. AAFEe] oot At 2AEWA &
e Aot o9 el &4 7 AAE J4dsHA "ok
olefet E4 ML & AH A H=/Jo|A o]FojAH,
4 Y 3ol AgdS FHotke 0¥ FHo] A4 ol
A AdellA Bt 719 off] HE A (lexical
access)olA AgHe] EF WL/l 0WH o W2 49 1
Y o]g THFo] Eate]|n IRIE o] 84 o9 o

:’6:
H] 2 =0 @stz dsto] B2 of5]9] Aol A

read—out

o} ?HE, ASE 'Y Yk A2 o3 QS A=
Aog et ol AE B RIETt 03] & A
7} obd ofg] A (prelexical stage)oll FF= w|2]= WS

o]7] wioltt. A4 B REE ofd Ads Tk
oglE9 Mz FoHm, B Wt srhs AL ofd
Ao AP (ypicality)E gty B £
(Conrad et al., 2008). 54 e] G4 o9 AA ]

=
e 7] Wl g A

il S
BUEQEH, ol 1YL o 49| giFo] ]
o3 HAel MYsts &Y WlEo] FFgo] e Ao
= & 4 ok

T2 fko] ofd i A 9 2 Ao At V)&
e Qo] i 24 A7) Aapehs dAskA] g Zow
e gh=ro] o did A7 (Kim & Nam, 2018 Lee
et al,, 201994 LA Hx F EZ HLE AHES|o]

p
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AT BAS AgEiedE B7SE Hed B2 HEd
20 aiE Rusgn B9 2 ATiE 29d 2
NES Fa 59 welon Adsl] w2 ojFleh 4
HE 87 olfle] WeAe Wad An Red B2 W
2o] 230 @apt $olshl Uepdth o2 dof oy o
A7oh 2] o] ojgold Hed B2 Wwo £3 wl
7} e B ol So] 2do] T4 AlE B

7191%F Aow & & Qlth ghmole AH|dlofel fARSHA
A= 7+ ti-go] wWi¢ Fiet &2 HA(shallow
orthography) & 7}2A|™, Hopr7] AAE ARgste] 54 7t
o] ZAAZE v dofoll Hlsl ml-g FSig dojof s
(Zagar, 2015; Kwon, 2020). o]2 <lste], gH=oio] s}
o]g] 82l e Al AT dojet L= 54 Al
drh 5h9) o9 8l Aak @9(orthographic unit)2t &
= 1jr%ﬂ(phonologica uni) 2 FEEH gl AF 010101]
& H2Hbigram)s A&+ @ = (Seidenberg, 1987), &

2 B55tHCarreiras et al., 1993). :LEiL]-
@99l gdo] AARAE 7l 4 Utk
= ol 71dsk=d], ol 249
o] Fo] 4 3ol ‘I}E}H 47 3

[eXfe)

T o =

giof 5o geiAle @S oulsith A Eof, =Wl
+ Tolo ¥ FH= %‘ﬂ’ =2 &481*4 o] AA

#7] FHiet dAetA] greth HHH, A EE dole e

4] & WEo] WAstA] oot ZJZ}Q} -9 FH7t A
St7 AAsHA H. ol2fet ko] SA9] EAow gt
g0l ofglo] AlZF Al BAoA A AN 29
S4do] Aot anE HY 7HeAo]l EAR ol 'Y
ot7] Slsto], 71E dAFelM= FE A3} o9 we A
(form—primed lexical decision task)& AFgsto] F= 24 9
g2 v]wskah(Yi et al., 2005; Bae & Yi, 2010). 9=
£0], A3} dojet 74 ‘?_}019] Aol AP dAsh=
174(‘511*}’—‘511E’) @it Aot 2ACTAN-FE),
2488 s o
SS9 W 0 Py vmsial, 49 25, 44
-0l BE dAoh= XAdoflA BREAIZt] TP wE A
o= yeton Axgur Aok 21 ol A
AR BEistglov, S23w Yok 242 o
Z7) Hlo) oA =¥ ZAom Uskth RS2 o]
Ang #AY ok BR] Azt o Al o 2 9%
L e Aor FASHATHYi et al, 2005; Bae & Yi,
2010) EOJ, ghrojiigt opel AmQlo] AfIME &

of Azt AH7} A1zt o] AQle]| £ ®AE

_ﬁ
ok
4 &

OTT"

H

oo
i
o
oo
ruZi
ru

Hel Ayt B H Ht Qlof(Conrad et al., 2009), &2 A
A ES A Aoje] Al ofg] AjjlolA HAF shef T
o o] Fofet Aer & 4 ok

2 A7 T g a3 A= 3E EE RNEY X
Gt of doju 54 49 FHsH] 34 oRs Uk
the Aoltt. ol ASA Hkrt B4 adl oo IF=
B2 g =H2Q Hlolgte S AlAbeH, A Wk
= OO Zol9] off] SHe Bt 4 Qve H=
HolEr}, ghao] ofdo| 519] ofg] w9l of Aol of

9 @91 ofd Wkt Ao Agols AyE Hel Hb ot
(Kim et al., 2022). sl dtolx+ 3382 BAE B4
ojdE tfeR o7t dojo] mE ofd AAY Wk BIE
Hwskith 11 A F-ARIE ofHoA= ofzh Zo|7t &
= o ¥ESATto] wWhE of7F Folo] gyt yehd HFH, 1
HE o]do] 749 olyet o7t o] aaprF vehtA] oottt
(Kim et al., 2022). olo] 2 A4+ SLS oF9l 03] HF
ol 24 Wk gaprt of Aol wet et =AE Hlwst
a2 AR 1, AR 2004 242 1548 234, 254} 3%
42 zAsiglont 54 Yk gite o Zolet FsH
3 2E Hooh T A Amo® AMRE ofde] B

T ANER FAESelE, o2t anE Hilte 2
U 5kl o9 Tl 012_ Zolot 54 HIE7L o3 o
Q1 ofd HA| Wt g JoAEsHA] dete S Al
ARttt 71& ghro] A To] it A7 (Kwon & Nam,
20115 Kwon, 2012)°4= 228 FAF gojE A9 A=
ARgSElor 24 ol A 288 TlEoR AFHIH.
Qot 2 7o R AEH 54 o9 Ao wet Az
Ale]l AAHch= A7t HaE|glon, o] 7]E AFQl
of ti A Axet FAFsHH Carreiras et al.,, 1993; Perea
1998; Conrad et al., 2008). Ez o]£9] 7
(197N EAAA fFAHo] o ol%
(neighboorhood)-& At HF Qltt. Coltheart et al. (1977)
oAl Aeket HA}F o2 Coltheart’'s N2 ol9] &, A A=
ALstar Uz dZAE Faoke ofR Ao (eg.
hive—dive), Ez} ]3] o] FUI ofF] 710] lﬁoﬂ/\i :rL
ek &, 71& dtelA BEagk o] 1
Zol7h Algte el HdH Aoz & 5

o

& Carreiras,

2 Coltheart et al.

Ao, 2o
S AT g Aed EX RS 48w B A7 4
e oleldt 24 U ol At of5] Lolol 2aEA ¢

T OHe MR Ue 5 98 ARk,
Fere, o] o1 A2 AlelA] SHo] Fagh 5]
290 )5sin, Hede] F8 WEA £245 A

(]

ol

o]
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