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This research investigated the influence of syllables at each position in Korean words on visual word recognition. A total of 406
noun words (203 trisyllabic and 203 quad-syllabic) were presented in a visual lexical decision task. Linear mixed-effects models
were employed, with token frequency of syllables at each position, root frequency, word frequency, and suffix frequency as
predictor variables. The analysis revealed a significant facilitative effect of the token frequency of the first syllable on word
recognition for both trisyllabic and quad-syllabic words. Additionally, word frequency had a significant effect on trisyllabic words,
while root frequency, fourth syllable frequency, and suffix frequency showed significant effects on quad-syllabic words. The
facilitating effect of the token frequency of the first syllable was discussed in relation to orthographic and phonological
representation of Korean syllables. Furthermore, the divergent results based on word length were discussed from the perspective
of the hybrid processing hypothesis of multimorphemic words.
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(Hutzler et al., 2004), r=oj(Kwon, 2012; Kim & Nam,
2018; Kim et al, 2020) 5 et ddolE ddo= o 4
TFolA HaEQieh 71E o] ook AZH] Wkrt &
=75 ANE B84 dolg Ast= Alzte]l =2jzE oA
a7 HiE o™ (e.g., Carreiras et al., 1993; Perea &
1998), olzfet @& S8 Wk G¥Ksyllable

golsich. Hgo], Ao Rk A
AP A F ARES Fcke BE ol £ Wk @
ghitots EE Hlk(token frequency)oll Jall Al1ZF o3 A
olo] A7} vepdtiy B EQtHConrad et al., 2008).
Iy ofefet A-gd EF ko] o5t AJZF do] Al ¢
Al @2 JAe-Fdol A dojollds duEA HES]
o, FYS ¢ A A A(shallow orthography)E A
ShrofollAl= 1 maph dEEA] ¢ Aow Ukt
(Kwon, 2012; Koo et al., 2012; Jin et al., 2018).

Conrad et al. (2008)2 7]&9] A4 Rz A &t
£ HISH 7|1& A (Carrieras et al., 1993; Perea &
1998)9] &4 WHlT At Aol ¢4 ¥H= t=

£ A =oldA, ASE Wz AMt e F 7=
Lol Aigtetith A Al EE VER AES 3F
ote BE dold &4 RILE itk oW, & A=
A4 ERS)(type frequency) RlE= E4 ASFH= AR
= BA o] €9 1 o](neighborhood) &2 K4S
AArst= HFAloltt, Conrad et al.(2008)ol4+= &4 E
o % Y VEE 5 BeE AAste] Az ojg] md
At Ayh ASHE EF WL 2245 o3 @
o L2l oA 89F et §HE, 12RIE o]
9] 4\—7} %xﬂﬂgi% 735l gote], a4l Bl H=rt
= 9] W Azt el 7 g B

Conrad et al. (2008)2 #24d EZ
il A oRFHT o =2 HEE Ad I
H ]%(}ngher neighborhood)e] &43td 7HsAo] =
7] wZel ©ol F9olAY A2 AAA DAtz Qlsto]
B4 SR AQle] LA, o]z <l A5H EF Hl

A7 ool A AT & e o9 W (lexical
variable)ol] SiFE Tty A5t}

HH, gholois &S 24 Rk 3YE Hig B
ol d+et g, ASHd EF Wikof ot AlZF AQl A
A=A B ERA] o9t Kwon, 2012; Koo et al.,
2012; Kwon & Lee, 2015; Jin et al., 2018). &

o] 28A WAl tolE fgiatez st Kwon(ZOlZ)%
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Table 1. Descriptive statistics of materials

tsfl tsf2 tsf3 tsf4 posfl posf2 posf3 posfd  root freq  EJ freq

Mean

N of Syllabl

of Syllable <D)
] 4.967 4.975 5.589 4.597 4.562 5.476 2.978 2.006
0.57) 0.54) 0.2D 0.53) (0.46) 0.22) 0.64) 0.76)
4 5.074 4,964 5.468 5.803 47713 4.549 4.905 5.113 2.833 1.908
(0.52) (0.53) 0.47) 0.23) 0.47) 0.48) 0.67) 0.22) 0.75) 0.76)

Notes. All frequency measures were log—transformed. tsfl = total frequency of the first syllable, tsf2 = total frequency of the second

syllable, tsf3 = total frequency of the third syllable, tsf4 = total frequency of the fourth syllable, posfl = positional frequency of the

first syllable, posf2 = positional frequency of the second syllable
frequency , Fj freq = Eojeol frequency

o, 3583 458 2 o Wikee 23 3F Aot flex
=

AstAth(r = 1.31: p = 0.19, df = 202). o]d HIzE &
At o= Tof Rl 7} e WLo] gilo] e F
7 & 89lo]7] wlRolth(Kwon, 2012; Kwon, 2020). A
zo] F7HE 434 WA odEE AFE YA (Kang &
Kim, 2009)o4 A% 21 ofd 406719 AH2de

=
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2o geiet e SER diAlste] F=ofolA ARESHA]
o= Hlold 4067115 skl & 812709 A= ARSI
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Table 1_?,]— 71—1:]— AFzE Hl Holo 7_‘ 01140 :{.L/H ]—% %
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Figure 1. Procedure of lexical decision task with noun Eojeols
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Table 2, Formula of linear mixed effect model
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AL E Fat =5 #elog oA E|o] Ao AFEES]
Om(Carreiras et al., 1993; Perea & Carreiras, 1998;
Conrad et al. 2008), A% &4 Z2at, AA| B9 ¥z} 9
A 2 W e Aol e A skt £@ 5 5
o] HIEE BT 174 ®elo] BEAT B¢ v sA/dol

Aotl7] diEe] A9 &5 myolA $1x 1HRlEghE Ab

glmer &5 Agolo] gyt Ay 29t
Linear Mixed Model; GLMM)
= ZA1S Table 29} Zrt.

tlo
>
oy
ol
ol

Model

formula

N of Observation

trisyllabic model 1

mainword.RT~log_posfl+log_posf2+log_posf3+log_stem+log_E]

+(1[Subject)+(1 litem)

6422
isvllabi 4 2 mainword. RT~log_posfl+log_posf2+log_posf3+log_stem+log EJ+log j
HeyRable mode +(1]Subject)+(1 |item)
desvllabi 4l 1 mainword.RT~log_posfl+log_posf2+log_posf3+log_posf4+log_root+log EJ
ad-syllabic mode
uacmy +(11Subject)+(1 litem)
mainword. RT~log_posfl+log_post2+log_posf3+log_posfd+log_root freq+log EJ 6440

quad-syllabic model 2

freqtlog_J freq

+(11Subject)+(1 |item)

Notes. All frequency measures were log—transformed. posfl = positional frequency of the first syllable, posf2 = positional frequency of

the second syllable, posf3 = positional frequency of the third syllable, posf4 = positional frequency of the fourth syllable, root freq =

root frequency, Ej freq = Eojeol frequency, ] freq = suffix frequency
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Table 3. Mean and standard deviation of reaction time and accuracy for each syllable length Eojeols

—24.74, p = 0.02)¢} o HI=7b Fofgt £7 anE Hi

SHATH

1]
89| 32,

zF71 _1_)

o A
A4

= -17.72, p < .001). HFE] et Ay =3t

] ﬁﬂr 3548 ofdoMe A5Ee A AHE

o= yehtom(g = 0.70, p < .001), 4249
Helo] yrehba] ehotth(Table 5 %a).

Ab RIEE BHYo] Frfste] #ARE At 3234 ojH(B
-14.88, p < .0D¥} 434 ojH(B = -18.73, p < .001)
EE WL 1 a7t fA=A 354

Aed EZ Wk oo ofd Wko] X gt
7b folstgom(g = ~14.88, p € .05), 4274 ojAME
ZAF HIE(B = -50.85, p < .00D)<} ol HIZ(B = -32.77,
p < .00D)9 A @t Golst Aow uUehgtHTable 6

AgEel tiet 24 23, 358 ofdoMe Hed

HEo] a7t fofshAl wehger, 4248 oddlde s

H wiEel 2w 54

A, 48 54 Wk, ofd WkTt

Folgt Aos Uetdth(Table 7 310,

Reaction Time (ms) Accuracy
Mean SD SD
trisyllabic 521.25 135.37 0.2
quad-syllabic 525.83 134.29 0.19

Table 4. Separate result of linear mixed model analysis on reaction time for trisyllabic and quad-syllabic Eojeols(tri-syllabic modell

and quad-syllabic model 1)

trisyllabic quad-syllabic
Predictors Estimates t p Estimates t D
(Intercept) 650.01 8.931 001 825.26 12.526 <001
posfl -15.98 -3.663 001" -21.28 -4.150 <001
posf2 1.55 0.320 0.749 -5.51 -1.123 0.262
posf3 -0.68 -0.061 0.952 2.27 0.562 0.580
root freq -9.17 ~1.420 0.156 -17.92 -3.197 0.002"
Ej freq -15.28 -2.825 0.005" -3.63 -0.730 0.433
posf4 -24.78 -2.337 0.020"

Notes. All frequency measures were log—transformed. posfl = positional frequency of the first syllable, posf2 = positional frequency of

the second syllable, posf3 = positional frequency of the third syllable, posf4 = positional frequency of the fourth syllable, root freq =

root frequency, Fj freq= Eojeol frequency
* p .05 ** p .01 p 001
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Table 5. Separate result of linear mixed model analysis on accuracy for trisyllabic and quad-syllabic Eojeols(tri-syllabic modell and
quad-syllabic model 1)

trisyllabic quad-syllabic
Predictors Estimates z D Estimates z D
(Intercept) -0.05 -0.02 0.984 5.21 1.99 0.047
posfl 0.70 478 <o01™ -0.19 -0.86 0.388
posf2 0.16 0.96 0.338 0.14 0.75 0.451
posf3 -0.23 -0.56 0.577 -0.10 -0.61 0.545
root freq 0.14 0.61 0.539 -0.05 -0.23 0.815
Ej freq 0.35 1.88 0.061 0.04 0.19 0.853
posf4 -0.19 -0.46 0.648

Notes. All frequency measures were log—transformed. posfl = positional frequency of the first syllable, posf2 = positional frequency of the second syllable,
posf3 = positional frequency of the third syllable , posf4 = positional frequency of the fourth syllable, root freq = root frequency, Fj freq= Eojeol frequency
* p .05 **F p .01 p 001

Table 6. Separate result of linear mixed model analysis on reaction time for trisyllabic and quad-syllabic Eojeols(tri-syllabic model2
and quad-syllabic model 2)

trisyllabic quad-syllabic

Predictors Estimates t D Estimates t p

(Intercept) 673.22 9.097 <001 980.55 13.629 <001
posfl -14.88 -3.28 0.001” -18.73 -3.793 <oo1™
posf2 0.787 0.161 0.872 -1.32 -0.275 0.784
posf3 10.11 0.531 0.596 -7.03 -1.598 0.111
] freq -14.24 -0.955 0.340 -50.85 -4.964 <oo1™

root freq -10.75 -1572 0.117 -32.77 -5.170 <oo1™
Ej freq -14.62 -2.520 0.012" 8.01 1.426 0.157
posfd 6.39 0.518 0.605

Notes. All frequency measures were log—transformed. posfl = positional frequency of the first syllable, posf2 = positional frequency of the second syllable,
posf3 = positional frequency of the third syllable, posf4 = positional frequency of the fourth syllable, root freq = root frequency , Fj freq= Eojeol full form
frequency, J freq = suffix frequency

* p .05 ** p 0L **F p 001

Table 7. Separate result of linear mixed model analysis on accuracy for trisyllabic and quad-syllabic Eojeols(tri-syllabic model2 and
quad-syllabic model 2)

trisyllabic quad-syllabic

Predictors Estimates z p Estimates z D

(Intercept) -0.8067 -0.310 0.756 -10.050 -4.139 coot
posf1 0.66 4446 001" 0.72 3.991 <001
posf2 0.19 1121 0.262 0.41 2.403 0.016"
posf3 -0.77 -1.225 0.221 0.04 0.215 0.829

root freq 0.21 0.862 0.338 0.28 3.426 0.517
Ej freq 0.30 1.498 0.134 0.82 -0.966 0.006"
] freq 0.66 1.421 0.155 -0.21 2519 0.334
posf4 0.94 0.647 0.011”

Notes. All frequency measures were log—transformed. posfl = positional frequency of the first syllable, posf2 = positional frequency of the second syllable,
posf3 = positional frequency of the third syllable , posf4 = positional frequency of the fourth syllable , root freq = root frequency , Ej freq= Eojeol full form
frequency, ] freq = suffix frequency

*p (.05 ** p 0L *F* p 001
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CENNY

Correlation coefficient of variables for trisyllabic Eojeol

tsfl tsf2 tsf3 posfl posf2 posf3 root freq Ej freq
tsfl
tsf2 -0.07
tsf3 0.02 -0.11
posfl 094" -0.07 0.03
posf2 -0.06 094" -0.11 -0.05
posf3 0.08 -0.15" 0.86" 0.10 -0.14"
stem freq 024" 0.19" -0.08 030" 024" -0.11
Ej freq 026" 0.11 0.08 030" 0.16" 0.19** 0.80""
RT -0.36"" -0.03 -0.07 -0.38"" -0.06 -0.07 -0.47"" -0.51""

Notes. All frequency measures were log—transformed. tsfl = total frequency of the first syllable, tsf2 = total frequency of the second

syllable, tsf3 = total frequency of the third syllable, tsf4 = total frequency of the fourth syllable, posfl = positional frequency of the

first syllable, posf2 = positional frequency of the second syllable, posf3 = positional frequency of the third syllable, root freq = root

frequency, Fj freq = Eojeol full form frequency
* p .05 *F p 0L p <001

Correlation coefficient of variables for quad-syllabic Eojeols

25 I-2

tsfl tsf2 tsf3 tsfd posfl posf2 posf3 posf4 root freq  Ej freq
tsfl
tsf2 -0.01
tsf3 0.09 -0.11
tsf4 0.02 -001  -034""
posfl 091" -0.02 0.12 -0.01
posf2 0.01 0.94™" -0.05 0.01 0.01
posf3 0.12 -0.10 095" -0.33 0.13 -0.03
posf4 0.07 -0.10 0.05 081" 0.04 -0.06 0.09
stem freq 025" 0.05 036" -0.21 027" 0.14° 045" 0.09
Ej freq 0.20° 0.02 020" -0.02 0.24" 0.09 022" 0.13 077"
RT -034""  -0.04 -0.14" -0.13 =036 -0.12 -017° =019 -0477"  -041""

Notes. All frequency measures were log—transformed. tsfl = total frequency of the first syllable, tsf2 = total frequency of the second

syllable, tsf3 = total frequency of the third syllable, tsf4 = total frequency of the fourth syllable, posfl = positional frequency of the
first syllable, posf2 = positional frequency of the second syllable, posf3 = positional frequency of the third syllable, root freq = root
frequency, Fj freq = Eojeol full form frequency
* p <05 *F p 0L FRF p 001
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VIF coefficient of variables for full linear mixed model

tsfl tsf2 tsf3 tst4 posfl posf2 posf3 posfd  root freq  Ej freq
trisyllabic 8.85 8.67 4.42 9.22 8.85 5.50 4.23 421
Quad-syllabic 3.95 8.823 11.91 6.13 6.03 9.12 13.19 5.30 4.12 2.94

Notes. All frequency measures were log—transformed. tsfl = total frequency of the first syllable, tsf2 = total frequency of the second
syllable, tsf3 = total frequency of the third syllable, tsf4 = total frequency of the fourth syllable, posfl = positional frequency of the
first syllable, posf2 = positional frequency of the second syllable, posf3 = positional frequency of the third syllable, root freq = root

frequency, Fj freq = Eojeol full form frequency
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