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The Research for Language Information Processing of Bilateral
Hemispheres on Korean Noun Eojeol: Visual Half-field Study”

Sangyub Kim', Minmo Koo', Jeahong Kim', Kichun Nam'"

"Department of Psychology, Korea University

Even though language processing is quite dissimilar on each hemisphere, it has been rarely studied what language information
could be utilized to recognize Korean noun Eojeol in bilateral hemispheres. Eojeol is adequate for speculating language
processing as it is a complicated lexical-unit in Korean. The purpose of this study is to investigate the functional contribution of
bilateral hemispheres to visual processing on Korean noun Eojeol through visual half-field study. In this study, two experiments
were performed. One is that Eojeol was presented in the central visual field, the other is that Eojeol was presented in the right
or left visual field. Afterwards, the regression analysis was conducted to analyze the lexical variables that significantly affect the
response time of Eojeol decision. It shows additionally significant lexical-variables in left and right visual field compared to
center visual field. Tthe ‘root frequency’ variable was additionally significant in the right visual field. On the other hand,
‘number of strokes’, ‘number of syllables’, ‘number of letters’, ‘number of objective meanings’, and ‘number of subjective
meanings’ variables additionally were significant in the left visual field. The reason for additionally significant lexical variables in
each visual field was due to the induction of functional deficit in one hemisphere leading to primary Eojeol processing in the
other hemisphere. This cognitive processing has a relation with the hemisphere-specific function of bilateral hemispheres. In
conclusion, this study demonstrated the functional contribution of the bilateral hemispheres that could be involved in the language
information processing of noun Eojeol through the visual half-field study.

Keywords: visual half-field study, bilateral hemispheres, Eojeol, lexcial variable
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S} Jofoll A o RAE o] WS oldfote AL e gES "Wk 7] wiEelth olet TSt 7]E
Holoy, @A7tA] 3 W2 APALEL o1F  APALE2 dofFEA BRIstY e dojdd
anE Foll Aol AFE ofglell H&oh= HAo] Al ARAYE T2 |
olsfst 12l stAtt. kAT o]t ojFHele] gyt gsln QLS HUSH|E SFAATHHan, Chung, & Min,
B35 dojAHAZ e HAL olafstr]o] GAA e 1987; Davidoff & Done, 1984; Dundas, Plaut, &
7t 715 oz Aojo] HEA o oBA Host=A]o] sl  Behrmann, 2013; Gazzariga, 1983), 4F AFofA = S5t
olsfist= Zlo] TB-O]'E]' T olf= FHTE AdojBEA Fk dojgHAee] HEAcr Fag TS st okl
glo] Tojst= AATHA JA 7 @t ARA AN AR BU5FITHBeeman et al, 1994; Ross, 1981; Chiarello,
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1988; Chiarello, 1998; Kiovisto, 1997). o]o| wha} <lojH
BHA2] BAYE olslfobr] oA FuHe] 7154 B
A 25Tt Zpoldell o WA A4S Hart Atk

WA, FRHL] Aol RAYE AFE & Sl U
2 3A Al 7EA7E ek AR F-AloF 28 A (visual
half-field study)2 FAJoF &-& QAJofof| 22 #-S A|7H
AAEte st 52 Qukte] AR v RS & A
ghre] JRAAAYS ol Wt

=of gt FH¢
(Chiarello, 1988; Kemmer, Coulson, & Kutas, 2014;
Kornisch, Robb, & Jones, 2017). 4=, o} A9 7|%

& (electroencephalography) © 2 2=rof] tfgh ¥kg-o] A|7HA
FEAYIE S elote] 2peuto] FEAY S4S AF
sh= oItk (Barber, Otten, Kousta, & Vigliocco, 2013;
Hauk, Davis, & Marslen—-Wilson,
2006; Kwon, Cho, & Nam, 2013; Kwon & Lee, 2014;
Kwon & Lee, 2015; Tae, Lee, & Lee, 2015). AlA+=,
7154 715 G4 (functional magnetic resonance
maging.22 Aol digt ¥ 754 A wes ol

724 Aol 2Re0 HeuTel AuAE 542 A7l
= "hHo]ti(Cho & Nam, 2002: Lee & Lee, 2000; Pyun,
& Nam, 2000; Fiebach, Friederici,

Ford, Pulvermiiller,

Moon, Jung, Lee,

Miiller, & Cramon, 2002). ©]=Jgt tjeFst d1HH 5 =
FAollMe A WA A HHY FeAoF FEAT WS
ARgSEIA} Rt} T O]-ﬁ—% o] A PsAdo=m <
o JHA Y Aol FFe nlA 5 U= TR oFRSIE
= BN 18 & e FAA 71¥eg, A A=
ARG 4= Q7] wiolth 7]Ee] W ey AT HRlE
= Algte A Azt A B8z ol ok of9]wel
== 18T 5 e A4 7IHE AT & gl &3
o A W2 WA ok FF AR} X &4 TS
o] U 7| EEAE AR AmHET] Qo AMEESL

Z]9HDe Renzi & Spinnler, 1966; Levy & Trevarthen,
1976; Gazzaniga, Bogen, & Sperry, 1965; Lassonde &
Bryden, 1990; Sperry, 1982), #|Zoll= 7t obd /<1
S0 Houp F5uHeS Wel] SIo) AHSEIE st
, 2016). 1 °lfrE Aol FHAF &
& Aokl FAS] A AZE B AAET] wigel 2
U ZF FEAE oAAFS Rsh] %t FEQ HE
EAHA QU H9uTe -
S4H W8S 2Ast 2ol AgelA oiARY) wEolt
(Bourne, 2006; Hunter & Brysbaert, 2008). tjEHo=
Willemin(2016)9] A-tolME B2 Az A= gt

(e.g., Willemin et al.

(corpus callosum)©]

dojd5Hword naming), ©1?]¥H(lexical decision), 12|l
oln| A ch(semantic relatedness judgement)& 4~ 5k=
ZF-AoF FAT THA|o A FAJopE T AJofo]] AAJEH o
of A=l digt o] SotA Yeidthe Ae 25kl
A1, ol FHhE QHbFET AdojyRAE] SHoA A
@ 75 gt s
& G el O AR T 972 59
stz gtk ol A'S Aol olfE ol Eo
e FRE O BYR YAl o|Te
Soh ATk AL FHelN FRT L T
7] W&Eo]thKim & Nam, 2018; Min & Yi, 2010).
2 wolg} gl ofzst YA AgE W A o
|, ol 72 ofgel <Pl 24a 2k el 7
ol maolel gtole] dlolE o] wheg
olelat ofHe AuEoR B
A oldel 753 720 et Adeldn Sdoldz 73
g £ Min & Yi, 2010; Kim & Nam, 2018). o]t
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(phoneme), 4 (syllable), &-& ZAHsyllableo] J-&HE= &
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QI BHAofA] ofuet F59] of9] @9lEe] AMEENE £
AReE7] Qloll 919] 19 ool HIEE EFSh o] E
ZHRE ofi= ofdAQlo] k9] off] ERI=S] EANES
5l 0101‘/}1:7}01] et AL} ot TR EAo] o]
2ok od Sh9l of?] w7t ofd AQlof| 2rol=
= Z"b}h 740]‘:} kot ©ojo] e dolo] Azt
ZX(visual feature), B2}, &4, 181 L4(ZL& ZAP9]
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SF9] ol dolRiclEo]
o mhepA 2 Aol st ofgidolsliel 54 4, FH
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SAIE ofd Adle] dFe vE 4 e WIS oE
Toltt, dutA o Hikgv= dojiestola] thofrh 44
ofgiel Hote S A¥E o vehhe drAd &
A % sheldl(Koh, Hong, Yoon, & Cho, 2008; Park,
2003; Cho, 2001; Gweon, Kim, & Lee, 2006; Lee &
Lim, 2005; Segui, Mehler, Frauenfelder, & Morton, 1982;
Rayner & Duffy, 1986; Jescheniak & Levelt, 1994;
Balota & Chumley, 1985), ol& &°], HolHlLav= 2}
ARgohs @olE 137 o2 dojin wey HesHA A
AdstAY FYPsh= Ae omeith. o9t RSkl Koh,
Hong, Yoon#} Cho(2008)o4= t-5= F2 ot YA
old o Al wolo] HirgyE shelsiglon Cho
(200D)¢] AFellM= gh=o] ol ouxjE]o] ke A=
o AHeF A7 AH= o Hlke] o5 ke W=ty
Bzt E5h Gweon, Kim¥ Lee(2006)= ol Aol
Al o] R} omstgato] HAE AFotgied IHE
T2 goj7h ANE 74 dhojlt} ojgjmthalzio] w27

Uehdeh ol A dojd] MLzl ojndst] uE EA
ol Aele] @Fe mAHe AL oulaitt. Leed} Lim
(2009)9] A7 ol A9l A AZF 2] W Tl
BE BNE AT7sigsd, AME efo] 9] Akl 1l
= wolo] g7 Azkurt folush A etk ol
gol BIETt 97 Azl dFE mAoH ol dolas
2o e A AL onjg) oleld AnEe B @

=o] o] ZQl Al YeRd dojRlEayE on|sh,
TRl aite ohE ool ] ©o] AQl Alo= yehh=
a2 BUEAHSegui et al., 1982). 0|25, To] HlE:=
o] Al Aol RIEA] Z3tofjof sh= ofHIc R &

el & 9 ofdE o HARR o] %]Ji o
of wet ofd AFoAE ofgHlE Qe AEsfjof o d%
BAPo] gk mAlE ol HEanE 97 4 S
o= oA, o] Qo durHoR o]y AteA st
+ HYoR ‘o W'el ‘AE W7t e, 4 o
A RIE'= ofgjAQIpdellA ofgiHQlavtA e ofdA QI
oA ofd 29 R avE veslE ot ok o=
gharol B4 A Aol Aol Sl @97t ofEdl
A 52 oy}t AR 03Eﬂi:—'-- :r"HE]Oi%\% A5 5ol o4
ARA dsf FFE 5 S uﬂ‘jo]r/}(]\/ﬁn & i,
2010; Kim & Nam, 2018). q‘o oz ‘Aed Hi’E g
SffoFst= olfi= TolAQlg ol A ‘:}014 HHEo] F8
SHA oA A7) wZEeld(Alvarez, Carreiras, & Taft, 2001;
Kwon, 2012). ©]¢t vzl 2 o d ARIFFg A oA 9]

ol=fgt

—

>'_\|]_, O_u

Aol iﬂw@sq PRl A W g §
2 o)1 Aoz Ueht o EE ojde] &
oA FRIA 2HAS

2 9 % ok mebd B Aot o N, o) Wk
237 MZsh 2L o) @HeEe] BgHYr

?_]O] AT}, WA, ‘:}—4 é(polysemy)o]%_’r = 7HA
=) &gollA] of2] 712 ofn]
OHHQ\_ A ugtt, AlE Eol, A 'EHe dole
U’J AeEs Wote =59 ou|et %E] o= dsiy
AE'ete ou ZExL Qi A= off]t thelA
S o7t ARgE W] o5 sfjart HA|TE, dof A
of FFs mAl= oA ool ek Aol W
glo] tholA ofg]at A|AJsto] thel/do] o] AQlof Pk
n)ze gE ALSERItHYu & Nam, 2009; Bentin &
Frost, 1987; Borousky & Masson, 1996; Klepousniotou
& Baum, 2007; Rodd, Gaskell, & Marslen—wilson, 2004).
o2, A4 (imageability) ot ©olE HH Tol7} ZA
ol= e A4 (image)S HEotA wadE & 521‘: 4
£ ou|gth(Kim, Lee, & Jung, 2009). d& &
Ofaret Zol AAHor LA HE-& 1]761”5']“: ‘?}017‘1
‘gab et i
LAY AIZHAQ e EAGHA] i A de=m
2 . o9} FEste] BAHOE James
(1975)9] Aol Adde] &= doj7p W2 dojhrt
SO QAEET B w21 FeehA ety 12a 1A
A /3% (concreteness/abstractness)o|&t ©o{7} 74z 7
e Ao AT 4 Qe AEE 9u|eth(Hong,
Nam, & Lee, 2016). ‘&3-'¢} AAVQ} Zro] LAl Ql mof
oLt Wspt AztHos mEY 4 g B2 AR it
TolE2 FAo] Fa(FAdAdel won), ARt Al
o o] FAA AlZA FHU PR ZFEH & gle
12F A" 329 Mde FARtete dolsd A
SUTHEd730] Eoh. ol¢t Histe] dof FAY &
(word concreteness effect)= FAJo] =2 TolEo] &
HolERT tof el AESHA e
Aoz oolo 7o W AFolA ohFAL
(Schwanenflugel, Alcin, & Luh, 1992; Paivio, 1990). w=f
A opm] Wl #Eo] Sl WHYERE AFAA on] 4 S

A ol &, A, 28T AN 2L ol
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5 gl xau ABATAS olslet] Sl wheA
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webd, B ATelAl ofd R At BT 9Tl
WS Bk 9 AFS $Hdoz AnAE g 4
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Eof A3 Aelol] pofal
LSO B WS, AR BA 87 R4
Bl WSAZ] Golnlah GeFS TAY o AMASS 3
stel ol AuA=TAI B H9WTY] AnAe &
4 8 ERE slshud gt

Al & 1]'_'- 2
B QoA Aol Aol FAlopl ANE A9
@ DSE $A0F S Aol ANE LAY D) e
£ 9Aold HuAe BEE BRetna Gk
¢ d

742t

B Q7o £ /b 48l 9= 49 19 $ 36
Wel 4% Wbt 2 489 gojaged, oF S

A ShA] o2 AR 7R A ARgshe &ftold
ofgt FLAQl W ¥HH-E 5 101'7] 943]1 Egtol e}
Zrol& mglslo] & Al
327ge] Am7t HFH R A *]'Q“H Ak &
2 AY WA= Bt A5 24.414/(SD- 291)01 , 4
go] HMel= 20-30A410lth. AR 7SS odH 'T'__;S-
o] ZHAHedinburgh handedness inventory)®] et 4~
8.284(SD: 1.73)0]1, A49 HY+= 5-104e=z A
TS BT QELF|R EAISIATHOIdfield, 1971).
& Ad 20l F 6489 A W7HATE Fofstalen, o
= A5 ok ‘f%% A 7S Zdot] F 5
ol A A7IAE AlQlgt F 5999 AErt HIFTHeR
Ao AFEEQIT. 40l ARSE A A7FAe et AF
23.84A1(SD: 2390011, o] W= 19-3040ch. A¥
2L oldHz] &fo] HAARY H o= 8.05%
(SD: 1.82)0]11, H42] W= 5-1042c2 A IAE
= BF eE&EHo|R FAISHH. AR 13} 29 zgg}oq
A7kt A e gldler BE AW e 2 AY
oo tigt FAE Adstea A rtel] digt Ao
A HIE AFEsit

PH DZ‘J

flo HE of —IOl'

* A 7L BF gAold 250
A4 (Fojeol decision task)S 4~HsFct.
£ 3o AAE =] ojdQ1z] ofdAE #

Table 1. The description of lexical variables used in Eojeol decision task. The example noun Eojeol (‘7'@-&’) is presented for

explaining the properties of lexical variables

Lexical variable Content Value
# of syllables N+ + & 3
# of morphemes 7Hd(word) + S(postposition) 2
# of letters T+ H+ue+d+m+0+—-+8 8
Root frequency Frequency of 7H&(word)’ 4006
Eojeol frequency Frequency of 7Hd2(Eojeol)’ 647
1% syllable frequency Number of Eojeols using same first syllable(‘7H) 8963
# of objective meanings Number of dictionary meanings of ‘7Hg-2(Eojeol)’ 1
# of strokes Number of strokes of 7H@-&(Eojeol)’ 21
Imageability Degree of forming an associated mental image of 7Hd-2(Eojeol) 2.8
Concreteness /Abstractness Degree of sense to experience of ‘7Hd-&(Eojeol)’ 2
Subjective familiarity Degree of being familiar with 7H@-&(Eojeol)’ 513
Subjective frequency Number of experiences to be exposed of “7i'd&(Eojeol)’ 4.38
# of subjective meanings Number of subjective meanings of 7Hd-=(Eojeol)’ 1.06
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sl A2 7|20 drojambtkabA|(lexical decision task)oll
A go] T4l ofd= thiAE Aot 7]&9] ThojmduA|
= ol ARAHRA Al Ueites AR AT
A& dAFote Aol A==t (Coltheart, 2004; Gilhooly
& Logie, 1982; Grainger, 1990), ©]¢} Al 2 A9
A ofdadAlE FolA o] ARA A tis o]
skt SeHKim & Nam, 2018; Min & Yi, 2010).
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SfAfolet. Egt Aol FEE o, sid ofdo] YA} FAF
o] & BF 7L = A A Ase] HdstA g
Aog mgElo] ALJEGlom o] & Ao FAo] YA
ojdo] ARAHNAYE olsfsh= Aeol|7] wiZolty. 18ar
2 ATellA ZHZEe] o /Rl ZhE Atstr] f1't 710l
¥ IHAE Kang?t Kim(2009)9] ‘gH=to] Alg Wk -
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229 AARL 2o AN WIS 245 9
g AAEE ARALES H .21 (Paivio,
Yuille, & Madigan, 1968; Machado,
Comesana, & Oliveira, 2017), B34S 93 & 1599 A¥
AL gelstaag: 41, o 11W) A8 AHSel
Bt AR 25.73AI(SD: 2.22)01% A0 M= 22-29A4]

Soares, Costa,

ojtt. ‘FAY/FYYE S A AAEE AFATE
S Faste] ZAE Gl Oom(Soares et al., 2017; Spreen &

Schulz, 1966; Paivio, Yuille, & Madigan, 1968), ¥4
el F 1599 A 7E Zosiia(d: 4%, of: 11
H) A A7EES] o AL 25.73A1(SD: 2.22)019

Table 2. Descriptive statistics of lexical variables used in Eojeol decision task are shown

Lexical variable Range Average Standard deviation N

# of syllables 2-4 3.20 0.53 300

# of morphemes 1.66-4 2.09 0.31 300

# of letters 4-12 8.06 1.55 300

Root frequency 0-5.09 (log) 3.17 (log) 0.75 (log) 300
Fojeol frequency 0-4.03 (log) 1.91 (log) 0.84 (log) 300

1% syllable frequency 1.86-4.42 (log) 3.73 (log) 0.49 (log) 300
# of objective meanings 1-14 L5 1.23 300
# of strokes 8-33 18.83 4.53 300
Imageability 1.93-6.8 4,02 1.05 300
Concreteness /Abstractness 1.73-6.93 3.81 1.29 300
Subjective familiarity 1.33-6.87 4.84 0.93 300
Subjective frequency 1.56-6.38 3.93 0.82 300
# of subjective meanings 0.85-2.06 1.11 0.19 300
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Qgel Wele 22-204olt, FRA A%E'E 245
A2 ANEE AYATFES Fustel AP K,

1987), B4< Slel & 1599 A9 A7t Hefsialy

(F: 57, o 10%) Ad =9 Hd 9982 26.07A
(SD: 23108 alao] Wel= 22-294jo|ch ‘FyA HlL’

& 27e7) g7 ANEE ABATES Aaslo] 4E
O m(Balota, Pilotti, & Cortese, 2001; Soares et al., 2017;
Spreen & Schulz, 1966), A4S sl & 1592 A 7t
Ak ofelAnd: 63, o 0%) Ad Witsel B
A2 26.3341(SD- 2.29)01™ Aol W= 22-294[0]H.
vhstos FpH o) 48 BAe] 9l & 1599 A
4 Wkl gesidend 79, o 8%, 48 Ws
of W AFL 2667HI(SD: 2.02)0]1 AH W=
23-294°]tt.

A Hx

A9 19 AY X*’}i Shdof| ‘+ AR H -$AH(fixation
point)o] AZFol 500ms FF AAIZE HiL 11 $of z}Fo]
St A5dol 180ms FF AAEGLoH 1 Sof= ¥l Ful

ghdo] 2000ms Bt AAE ATHFigure 1-A). 3FH SA|
o5 BUEet A HArHAre] :EaH(nasion)7He] 7H
65cm= FASHIth AE 29 A A= 3] + FA
2 = Al 2000ms 5t AAZE HaL O Fof] 2]
St FAJof B2 Afokofl 180ms FF AL 11
o= H FuishHo]l 2000ms F9F AAIE Ak (Figure
1-B). 3t SAIE ol BUEet A9 A7iate] 3Eey

7He] AL 65emE AAE o, A Aol gt 4
AlopzkE 2° -5.8° B SRR 1.5° = FAESIH
(Figure 2). SAE FHAoRZtT} 2 |opZEe ZpAlokR et
AHS APALel Ellis, Young¥t

rlo

A

i

A

Until button press
within 2000ms

Anderson(1988) 12|21 Metusalem, Kutas, Urbach®}
Flman(2016)o4 AH&3t vhH-S ysle] ZA 5|t

SAY 23wy
grSAIE 9 HAFEE B (response time and accuracy

analysis). A AHESA 20| AANH T AF 747}
Aol A=l dish Bk o AERSAIRD Y A==
HtE7] PHstAEA /5ol disiA AR EL, ‘ﬂ%
AR 2Rt PRt A=of| tisiAeh ZA4o] o] R om
ZF Aofoll A &) Bt HhSAIZY AHEC] E4H A

ZF Alofp 204 ol
Hp Z4Zte) o d’iqlEe] FAXCE FojulsHA A
gl 31%1] SAEIE. 11 o= AT 24 7 Wl
Fol7] Sfell AFgEET, ol ol 24 Aok £
Aelshe o AN YA o] S= oE
Bl 2E &sh] sl ARE A

AT EX(correlation analysis).

ox L
>
I

t% 319 EA(multiple regression analysis). 2z AJoF =74
oAl o FIAAT FFE HIA= TRt ofHRIES] W
AR T Z7ZEo] ool 7he] AFHAY W ZF o HHQIES] of
@”&‘%}/\ 7ro] WMAbdo] kS vAl= ALE Aot o

(stepwise regression analysis) *'H-& ARg-SkA} ghct

2000ms

180ms

Presentation in right visval field

Until button press
within 2000ms

Figure 1. Experimental paradigms of Experiment 1 and 2. A. The stimuli were briefly presented at the center visual field during Eojeol

decision task in experiment 1. B. The stimuli were briefly presented at the left or the right visual field in experiment 2
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Monitor
Monitor
227em [ 2.27cm
Target: +  Target
Target + Target
/' L7 om | 1.5 degree
i ; B g - 2 degres
Distance: monitor %z;.mr: - 58 dagres Distance: monitor - nasion
L el 65 cm

.Parlcba'l

I;'arﬁl.x')a'l
Figure 2. Horizontal and vertical visuo—angle used in the Eojeol decision task of Experiment 2. A. Horizontal visuo—angle is depicted

(front view). B. Vertical visuo—angle is depicted (side view)
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4t o]¢} 5t Kimd Nam(2018)9] dodEs  S4 £ 24 & dH4 4), 24384 Hr 2l(gd Wk,
PArold o] mekAgte] EHAQl dFEo] e dF Wl ofF HIx, o Hlk), FIA HIk QFHA Hx, T
S golsty] s 9AZ Sohel AR A stepwise multiple 2 &%), 2|3 oJn] Qo(ATH ojn| & FHA ojn]
regression analysis)= ARESIRCM, o]F FolAl dF Wl 4, AN, FA/FED)0l BAIES waeke ARkt
ol o vz, AF wHlxe} fﬁ% d RIE7F PAteld kAl foulet wEAo] Uehbe 2] B4k

e FovlsHA Aietti gtk 197 wigel, gAA A 13 25 SolA AFol FYAok fAok 123 %
39 A B4 2 L%Loﬂﬁfl} Zol ojdmetA|te]  Alofe]l AAE wf vpehd WREAZNYL AHE Zibe Table

FFE HA = TS ofdRRlES Iedlofshe Aol 3ol AAEIT. WA, ZF AloF 270 7he] HEGARE Zfolof
Folmgt o] dHQle EjIsordt o AR & 9l AR S EAo] ol thSREE —-AF A, $AloF 2
A EA7IHeR of AT o] HEAIZES FAJof 27A9] HHGAIIEL BAH SR (9

7 whE2A JePFTHA299) = -14.557, p { 01). Egh
SHREE 4T 2T, FYAIF 209 ¥R AJof

-

O

Table 3. Response time and accuracy results of Experiment 1 and 2 are shown. The average response time and accuracy are presented

and values in brackets denote standard deviation.

Center visual field Right visual field Left visual field
RT Acc RT Acc RT Acc
Noun Eojeol 506(35) .93(.07) 619(51) .94(.05) 657(56) .91(.08)
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Z9] WRSAIET FAHCRE [omlstA wWEA Ued
th(A528) = -31.517, p < 01). "E7IA2 S8Rl -3
T 2¥, FYAoF 2719 ¥EEAIZEE FAoF 2719] REGA]
Rt SAXC R fofuloHA] whEA UEPATHA497) =
-39.314, p < .01).

o0&, 7 AloF 271 7he] HFE Ajoleo] #t Ao
oAt HeRE —HF A, &
FAoF 2709 AHERT SAHCR {oulst ut
FThA299) = 6.279, p < .01). SHAY, SHEE —HF E

5

o, FYAF 219 AHES AoF 219 FEES
I

=A% 23, FYAF 279 HGES Aok 279 A
HEHD FAXCE fonstA A UEHTHA598) =
2.33, p €.05).
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Table 4. Correlation analysis results between the response times of each visual field and the measured values of lexical variables.

Center visual field

Right visual field

(left hemisphere dominance)

Left visual field

(right hemisphere dominance)

# of syllables .124* ,144* .321**

# of morphemes .115* ,119* .195**

# of letters 094 086 263

Root frequency _.327** —_349** —.445**

Eojeol frequency —379° 439" —418"

1% syllable frequency __223** —_173** —.181**
# of objective meanings -.054 -.003 __120*

# of strokes .198** ,160** .343**
Imageability - 176** -171 - —.084
Concreteness /Abstractness -.069 -.051 -.057

Subjective familiarity —450" 538" -53"

Subjective frequency 3 _517 — 544"

# of subjective meanings -.037 -.015 T

Note. The pearson correlation analysis was performed between

the response times of each visual field and the measured values of

lexical variables. The significances of each correlation coefficients are described (* p<.05, ** p<01)
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Table 6. Stepwise multiple regression analysis results are shown for each visual field on Fojeol decision task

Unstandardized Standardized o .
Coefficients Coefficients Collinearity Statistics
B Std. Error Beta t Sig. Tolerance VIF

(Constant) 646.977 16.694 38.756 .000
C?“ter Subjective Familiarity ~14.286 2.200 -379 ~6.494 000 717 1.395
Vflisellljl 1* syllable Frequency -15.769 3.585 -.220 -4.399 .000 .970 1.030
Eojeol Frequency -6.470 2.451 -.155 -2.640 .009 708 1.412

(Constant) 824.421 23.095 35.696 .000
Right Subjective Familiarity -27.379 3.275 -.495 -8.359 .000 .616 1.622
visual 1% syllable Frequency -19.788 5.038 -.189 -3.928 .000 .936 1.068
field Eojeol Frequency ~15.769 3.997 -258 -3.945 000 507 1.971
Root Frequency 9.963 4745 .146 2.100 037 450 2.223

(Constant) 784.072 29.231 26.824 .000
# of strokes 2.182 7109 174 3.075 .002 594 1.685
Subjective Familiarity -25.121 3.756 -.410 -6.687 .000 .506 1.974
]'“eft 1 syllable Frequency -20.384 5.559 -.175 -3.666 .000 .831 1.203
Vflijzl Concreteness /Abstractness 15.364 5.004 .349 3.070 .002 147 6.796
# of syllables 12.780 6.436 120 1.986 .048 524 1.910
Eojeol Frequency -8.400 3.886 -.124 -2.161 031 .580 1.725
Imageability -13.157 6.616 -.243 -1.989 .048 127 7.854

o ojnueln ojulal
$Aoke] 79, MEHQ)

A HE, ofd

=

Z1 Z] O
A&, As

2 Hdo x> e
of M rx oo
2
|o
fu

)
re
re
4
lo

N
=
o)

ol rlr Ml

=
oA
WLEel JYE B

-

o]

= o

v

r2
-
10,

>,

QL
;
>,
rr
o,
>
2,
i)
o

) il 1

Az Fouisi
gote ofdHils
HiE, 2|3 o Hl
SAACE FousH yEhdeH, I ] o]
o2 SAHLE FomskA] ekttt Aok
Ask, A

sk of

‘L,
rE HT oy

ro
i)
Y

A

oM,
:{o

o
i)
L L

s
< ;:-r‘
T T

rE N
o r
rlo

i)
rE
o,

ol
rlr
<

23, A=ol SYAok

of AXD A 2] dhek Bl Ab w2w getsi
iRt BAokel 2ol AAEE A9l AHo] 4
ool ANE W ATl je werol W H8s) ekt
oh ER A 24T 87 242 Sl SAlop 2764

ol W Wele] FbHos folulshA vebtn

W

AR 4, A o

= g T,
o4 ofn) 4 Wglse] FrkdoR fofuls

e o
Ku)
o
file
ek N
r; B
=
u)

At Aol dish =9fstr] oA HA AJZE A=l
it AR A o] sl dopH At grh. AlZb A= o
g ARAYRALE TA Al dAR oAU Dehaene,
Cohen, Morais, & Kilinsky, 2015). & W#l= %27] Az
AR A 2|7 (early visual processing) @2 o] ] y}A ol A
= A=9] Aol tigt 44A B4 At o] Fox=d] o]
2t Bifo] olFolz= AlZF mAe] VIdp V2oA= A=
Aol gt 21744 §hgo] Yehal V33 V4ol A}
=9 mefoll gt wEgo] yEhdth(Szwed, Qiao, Jobert,
Dehaene, & Cohen, 2014). TE3SH o] A7 T4 o= A
7t 14 o] ol tho] M7t REFE = fiA]of wet vk3o]
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=

g2z M (Dehaene et al,, 2010), Ao oigt ¥r=2ad o
(repetition suppression) @4Fo] Uepdth ¥HE22 oA dA
S AH o R FARE T Al=0] A&K0 R AAET F |
=0l A WA A=3 AZHHoR GARE 2] wdtofjofd of
Hkgol wEA Ui As ou|gtth(Dehaene et al,
2015). 919t ol 271 A1zt ARARA N = A7 2=
o] Axpe] digt A A o] UEhdt
e BESAIAHEAR] 42 (ventral visual pathway)
= ol =9 9], A7), 19
ot A FHIE FollA A= 2HEE Al
W& oueitt, o9t IHE X oz A
o} A2l ¥ (visual word form area, |5} VWFA)
. o] FHe gitHor RS (occipito- temporal
g Yol glom, 2o W53 (fusiform
gyrus) Foll At Q= ¥ Foolil = AlZF =9
Azpe] it 274 3ol o]f|A= 3ot (Cohen et al,
2003; Molko et al, 2002). 2%7] wo] VWFA 99|
42 EES(dyslexia) ¥ AEF(alexia) ¥ 22 97159
£z 5 ok
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& Oujshed], el VWFAL-VWFA)Q A1l di-$-
HE ER YRl VWFAR-VWFA)Z} Qlctal RAE
Att(Puce, Allison, Asgari, Gore, & McCarthy, 1996;
Cohen et al., 2002). 7|'s&o=2 L-VWFA®} R-VWFA 7t
e &Y Aolfo] vt HIEEH, F5HE
L-VWFA®} R-VWFA B5 AZtzp= AJEA iAo
gt ¥ golat Aolde L-VWFASE
R-VWEA 70 Azt 23e] ofg 47k Aelapgel sl
A2k Aol Aolrt G olst wolol dig H4S
A 91#] (optimal gaze position)7} ©o] FUoA =502 %]
L2424 (Lavidor et al., 2001; Lavidor, Ellis, Shillcock,
& Bland, 2001; Lavidor & Ellis, 2002; Nazir, 2000),
Mechelli, Humphreys, Mayall, Olson¥} Price(2000)o]14 &
E AAY AZA AE| Higt 27] 3] dofju= AlA
0 GAVI-VHT 7l5Hez U THol e Tl
dolanpzt #Alop FLA-ANA FAloF AT {9
ot wiole g Uehty] wEo|tHe.g., Bouma, 1973; Ellis
et al., 1988; Gill & McKeever, 1974; Whitney &
Lavidor, 2004). olu, @ojZo] g7} 2pAjoF 2ol et 1}
et Zofl disiA 2 717 olfEol A= U= A= ¢
71 #H 9lS 4+ 9tk Nazir(2000, 2003)941= 2171

g ) Aokl ANEY 2AES Az U A%E

2

Holal,

(perceptual span)°] FF= mlE = om, Rayner(1975)
M o] AZHEo] SAHS V|FoR HEozl oF 47)
Aro] gz gy £=xogl oF 1479 YA R e
WAL ol Vel Y= ot yehd Aty By

ol
A
2 g Qo] AAEE A= dojdolaite] Ao Pk
Ly , Ol FAlokell 21ZtRo] FA
e ©ole] Zojof miZdste] dojZdo|aiprt ved &
U= ouistth. EAl= Aokl AAE A=l dit Al
2 X 55} H 2 (serial encoding processing)9t T AL
l=dl, Whitney®t Lavidor(2004)o|4+= AEH A2 2d
(SERIOL model)-& &dlAl ZAJofe]l Z=0] AAE o Lie}

+ Toldolate] tisiA Adgsteltt. Whitneyet Lavidor
(2004)0l] =, FpA|oko] A=F3F0] fAoF Hif= A4
o= Fof #FAJop g oA A=& AGH R 4T ¢
UE F=(spatial gradient)o] FotA HoHA ==H], oA o]
ol o] Folof| whet goj7t 2|7 E= Azl ke A
Hopy Agstart. olelo R-VWFAE L-VWFARTE &
mlog H A=) ek vadE el 949t (Cohen
et al,, 2002), 8o FEEFuE oo o] AxF
(alexia)E Fo7|A] ¢f= AL Hol R-VWFAE 7] &
glof WAl "Hadt 22444 A7 75 st QA ol
o] AATHCohen et al, 2003). SFAHE Bartolomeo et
al.(1998)9] ¢IteflA] 2k S=goo] FHAM oz <l
A71 el Aozt Y gt 5o fH SRESF
g F9e] BAoR Qlof Holgld ¢7] Tk ofslE o]
Y] VWFAZE $7ls8a weld 2744 Ay
FEAog 7l5s "dohs A2 sty Hiwqir
olof whaf, el O] VWFAE A2 Y752 &
HE A A= AERAIE ] 715A R FEHe 7HA
UOHAE zto]o] Q= HES Holx §lrh

Al A= 224 2 of2]eu] A2 (phonological and
lexico—semantic processing) IOl o] g oA
+ L-VWFAZ} A2 Zp=o] digt 228 AHE 47
(reading)oll S8% 7|55 HTEoh= doHE AYFd(eg.
perisylvian area) @& ZAufgic}, ojmf ojdH 2o
£ -8 A Y (leixcal access) IS flol 0134 HHI}
AEoe Y9 HA-SAMeHgrapheme—phoneme
conversion)®] Folst= go] EFtE o]Ql=T|(Jobard,
Crivello, & Tzourio-Mazover, 2003; Price, 2012), ©|
o w4 g9go= Zt3(angular gyrus), /43

(supramarginal gyrus), 12|11 Z5%3](temporal gyrus)7} )

=
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TH(Carreiras et al., 2009; Castro—Caldas et al., 1999;
Ingvar, & Reis, 2007).
Carreiras et al.(2009)9] doA= 22 92 & & U&=
At 237 ok He 7He] ¥ 3 99 UEE Hw
I, Zholl Zpol7t Sl & P2 FHFL Hf
(dorsal occipito—parietal region), gt
3](middle temporal gyrus), 18|11 FHEo]
3](superior temporal gyrus)Z LUFEFGTH
T e A UolA X g9 7+ 94

=

(connectivity) 4 Zy‘jg"?l' A 919 X 952 +
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Qoz ANY T Foh Az Lo
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W mde] Bg Ameky WA Uehid, o= 24 43
of thet HAA 27t 24 A2t IAoll= weide] itk

3 avelis

oA AFol Hit A Au So7 Aue} Wy
BHAL UehiAu Az ARl & HHL om|d A
HOlE PRl Q= Ao Uelut). olsimnAst o
nHgRAE et AdTE A A ArEREel Al
ARES ©ojo] Z-go] ofg] 7l WAlom ‘ﬂgﬂh =l
Hop sho] Ao HWEEE 270 430] 945
et (Pattamadilok, Perre, Dufau, & Ziegler, 2009;
& Burt, 2009; Ziegler & Ferrand,

9y & 4 9= Ay agx] ke A

Peereman, Dufour,
1998). 18]1 =& T
o2 R FUEEEEE JY(posterior temporoparietal

area)®] oAl Folrt Hiw, o] IS L-VWFAS E
o

FUH

oot EEZ5FY(ventral temporal lobe), [ =]

(inferior parietal lobe)?t FWFEZF I (posterior
superior temporal area)7re] A thgo] @HOV’]"/}
(Thiebaut de Schotten, Cohen, Amemiya, Braga, &

Dehacne, 2012). 3, o] ol AA-g4us Aol 3
o] Polshe 7o Ueh} 9] Seln pad grAe
e SeARE BASHE A3 198 Beol

Ze OJulgtk(Share, 1995). o] fofz, 7]& AYAF=2

-
S
e

ol o] T8 oY HEA
oodo] Qtty HI5FY = (Binder & Desai, 2011), 1 =
oAl FHe] MuFES=A(anterior temporal lobe) HHLS

JugEAe Bl FR ¥ Jgoz musgn
(Patterson, Nestor, & Rogers, 2007; Ralph, Sage, Jones,
& Mayberry, 2010; Visser & Lambon Ralph, 2011). 5}
g ouAEE 9 oA Fojxl 259 At onjAH

S HMsty deElsts AEAIAE Qa2 5h, o]t
A #HH e Y g9 AeEHEinferior

frontal cortex)¥t FHRSFEHEFH (posterior frontal cortex)
o2 yebtthDevlin, Matthews, & Rushworth, 2003;
Gold, Balota, Kirchhoff, & Buckner, 2005; Thompson-
Schill, Bedny, & Goldberg, 2005; Whitney, Kirk,
O’sullivan, Lambon Ralph, & Jefferies, 2010). o]} ==
71E AfAFo e dolet dfE ouE AMshs AEA
g o] HHobd T3] (anterior inferior frontal gyrus) ¢
At o] qlar, AERd oJu|E Adets FHAY YL
ZZ9 o F3](mid-posterior  inferior frontal gyrus)}
Aor HIEQtHBadre, Poldrack, Paré-
Blagoev, Insler, & Wagner, 2005; Badre & Wagner,
2007). f19F o] tefet ¥ IS FolA HofA=ol Higt
A W oolglon|A AHAY7} YehA H
Lo AlZE A=l oigt AEA S viEger 2 Y
Al oA =ofeiE izt gioh wz], A 19 Axdl
SGAoFell A=o] AAE -0 R Ao sl A
H(Figure 3-A), A=l thet A7t o]fd of 2=of of
ot A7} htg So7H] "o McCandliss, Cohen, &
Dehaene, 2003; Molko et al., 2002). 2F=2] Az HH7}
tto]l BE=9 %= (ventral occipital region) ¥R &
o7} 2k=0] AZbE Fofl A=l TRt F4AY Az BAdo]
olFA N A=9] AHHE FHL L-VWFAR Fofith
(Cohen et al., 2000). L-VWFAoAE wAto]dof it A
A}Z|ZYo] o]RJZ|AL 1 o]Fof A= it HHE 52 A
(phonology)¢t 134 ¢Jn] E4(lexico-semantic feature)
of tigt EA& Fd¥cte X FY9or HEHh(Wandell
& Yeatman, 2013; Bouhali et al, 2014; Yeatman,
Dougherty, Ben—Shachar, & Wandell, 2012). o|=igt 5t
Al A AL dolE Aelet= Feutte] d-8 HPo
2 B 4 e, o] ARAYIEL Aol FFAlok] Al
A= 749 A=9] BEIF FA9RE Lol Foi7t #
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A ——— Visual field

Target

Phonological and lexico-semantic processing

-

L-VWFA R-VWFA Processing in ventral visual pathway

=

Early visual processing

B — Visual field

+  Target

Phonological and lexico-semantic processing
(Poar language processing occured)

-

Processing in ventral visual pathway
(Poar representation of perceptual feature occured)

-

Early visual processing
(Poor visual processing casued by deactivation of right visual area)

C —— Visual field

Target +

Phonological and lexico-semantic processing
(Poor language processing occured)

-

Processing in ventral visual pathway
(Poor representation of perceptual feature occured)

-

Early visual processing
(Poor visual processing casued by deactivation of left visual area)

L-VWFA R-VWFA

L R
Figure 3. The language information processing of visual stimuli in bilateral hemispheres is depicted in this figure. In the first step,
information of stimuli entered into bilateral hemispheres followed by early visual processing in visual cortex to process the abstract
representation of orthographic features of stimuli. In the second step, the information was processed in ventral visual pathway (e.g.,
VWFA) which mainly contribute to represent the perceptual feature of stimuli. In the last step, the phonological and lexico—semantic
processing occurred in language domain areas such as perisylvian area (Dehaene, Cohen, Morais, & Kilinsky, 2015). A. language
information processing that visual stimulus was presented in central visual field. B. language information processing that visual
stimulus was presented in right visual field. C. language information processing that visual stimulus was presented in left visual field.

L-VA indicates visual area in left hemisphere and R-VA indicates visual area in right hemisphere.
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(Hunter, Brysbaert, & Knecht, 2007).

Ol Ag 29 Al fAJofe] Aol AAEH 3¢
o] ARA o] oA siA st FFAlokl Aol AlA|
oS wet g Aol ot iREe ARV AR =
o7H] Hth(Figure 3-B). ol& 7]& APA+ 2aE HIE
o5 ofMoiEH A=) xR} FHE7E fifE o] v
TER goor o7t A=) AAH Fof| A=) et 5
AR AAA FRA o] AR R koA LE
U, olget ARAAHL 2p=o] FYAokl AAIFHS
o Uehts #9uhe] ARAdEY atdos e
U2 7] wigel SFAloF 2ol s ddiAozs LA
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- Eojeol frequency
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Center visual field
— Subjective familiarity
— 1Ist syllable frequency
- Fojeol frequency
— Subjective frequency
— # of syllable
- # of stroke
- # of morpheme
- Root frequency
- Imagieability

Directly affecting
lexical variables
lexical variables

Indirectly affecting

Table 7. Significant lexical variables directly and indirectly affecting to response time in each visual field on Fojeol decision task
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