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U FolH EASL A2 40.7%, S 87.4%=E 2019\ Bl 2 114% EJE, 339%
Zhagh vhE AR 5482 A 19%, ML 49.1%=2 7V 25% ERIE, 11.9% ERIE
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Ir

R, 2021), 7134 WS 20 A ol F A 1 Al m

2R o 8 wol ATE BEHe 1E F sk AT
= 24k 4 ﬂ°ﬂ E-]%HX]% SESSE A

! Efﬁ B Esans-seri) SEE EFAHAGY, B9

A, o]Hl, o], 2019). T EEY AT, AlEZ 2ES }1:,121]7]_ AP 2R £94)
7 tisERelt b oz Qla wjA el 73% A2l 2% GolZano] AHEE 28 o2
B} 7tEAo] $4Eitty AE A= Dilon, 1994), ZFUAA AAE AR FE MIT ZAF

Az A AEZ 2 UF HE7h TAE v Atk P, ol 2014 b, Fubel, A
A3, o197, FHY, A%, 2020, ol AATAE FF FB W&H0] YFL F A0Z 3
AET e AT ATE A A% 9 Y EEquenss G0 BE 2T HIEE 144
s 23] B A3k HEE] glelAl 2 Aol gglom, ol WML WA A oAl
oM T MBI Q) WANAY A T Aolrk A A ANl |

ojAH EHA B2 =& IFY Uil thF = & A9 ol E A M=oy
AEEsh 22 234 a9l ol9fol 43 ¢71el wWiFol e =& #4944 54, § 754
of gk H7t A FBasity 53] 74 Fells SE AR B4 7Rk 483 A
A ZERAZ7E T2 5 Atk LR Agzet YEE AR mE d=E Polg =¥ AR
23 AERGEE B A, A4A AEGo] e TR A =8 /HEAe] ¢ A
o] Hud vl vhriokwm, F4, 2022). A 270" AT ARIES oY Ao == 54
3 TRt Bkl = %?Lé‘kﬂ 20| 7] ol zfste ol e AH A B A

—

S8 2ath & 28 T34 /M BAE s Ad2HE 9719 g ols) Tgel
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CEFA /A0l & 7I-0Me] J0lz Ho|w0l IE 2E HatY

AU HolZe TASE U4 B4 2 shiel 2ol glsh U olalel Zase 9g
of B A% AMAE Ao oed 17 B AP FHH A Hperipheral
information)”} W& ©Ja¢} Z& FAA A H(central information)®l] THEF X T]oll JojA Gk o]
A Fe 7heAdE Hag AA AT Al F5E art vk o€ 59 McConkieSt
Zola(1979)F ‘AlTeRnAtInG cAsE...’ 9 o] Holg& F43ke Ee ¢l Ex9 fiAeAs 1
A 02 A|AI8i(case alternating), F7FAFS] AlAdo] o] &k A e ©olo taEAE A
ANZo2 A (case-switching) AFATH: AlTeRnAtInG ~ aLtErNaTiNg). A9 o3 AFH o|$}
2o daEA 9 o7 8 =Fo] oflduhd A o2 gAlsy] 4L vl 2

sk - ek LIS B ol ST FHT SRl B o] S o F
o2 Wl thaRA el WA oJRE A3 JohxtelA] AT 238 A Foizl Pol

2ol et Adze 717t 7Fesst 84 ¢7] sde nil § dolg] :rL?<1V4 W S
Ao nuE 4 AT oleT Anke HoIE 97] HHoIH HolFRiE AN FF
ARE Fox folFo Y& olaje} AAEE 94 7453 consciously available) BAIA oJH] A
Bol| Zgew 2o A oFe 22 A7 F29 sh9] ARe dEH FElA A
e WP McConkie®} Zola(1979)9] A A= 2HF9 T thdo] oA &4
ool AREA F Hrol thall LS W3 (change blindness) FCE AT 4 Utk
(Mitroff, Simons & Levin, 2004; Simons, Chabris & Schnur, 2002).

B AFdA FEEs SER 2 "olags FASE 8 F A4H ARse
McConkiet Zola(1979)7F AHEFE o] Lupule] tlaiat WAy A5 F4XE v AR AF
< _r]‘d- 7]&.7(40] 71—7_]- 7(4&4 Oﬂ?___]—,Q. 1:]—1:1—@_— L:L:} %—:LZJ?J 017] "‘83 UJ LH% o]s‘Hoﬂ 10-1/(-1‘_
Fe A4 X8 g Aok b 2Ee] dTelA FrkaEol 7] oA BARE tha

rr
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Ir

T dEFE E
BA €08 @ BASA BE AT, o) BAA AR 2o YA Wak @K A
A 5 7bsAe]l At B AT olyd Jedes EWE RAol= F 7]¥(moving window

technique) = ARE3l ¢17] oA MY olF F AT a2y 2F WSl g &4 o
F5 2. 220l & 712 McConkie?} Rayner(1975)7F I1QHsH A= AXE £ A&
AATreR mobs) ANE FHOR B UY AL AE AN B Wel Fel
b2 Us) Wol2el s M ARSE JPolnk o F Bl B 83 Uelne wE
o] kg AYH FA) o] B2 ATLEL Z4s 7] +A FH, AY =

i\

Aol AP el ¢97] S Ul gol2el g ols dolx el wet
Gl Ul PR S ol Sol AUZ B FE WA SR YA A
wj olo] wHE EOF b $59| Wsh oRE Jhsshs o) 2L RHIAh Mckonkie?h Zola]
1ol A1 HolZ o A o Al Aol BAT Al B4 ZE sl G
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SHF - SFA / BR0lE & 7|HolMe H0I2 Ho|S0) ©2 3B Haky

H7)-EBIE Regular
LIsARHI02F2E Regular

(ag 1) dgo ARSE 2E. Z7IWEHE Regular(M2lZ, )t Hs2F0ElRE
Regular(&HMl2|=, ofzlf). = AgoliMe & 2E2 FHES S5t HolZ22 T4IUct

2 ARG dol=lE A5 AES HukE Mgz 22, ymA A g 2EE

TAAS "olgd Ho2xr|E Z3het] 300~3504F &%, 3~10709] 4, 70~927H¢] A=
TAEJT. ol dol=rt W& AP B ST E oF 8570, Het oE = o 154A
on Wolxrt 2 A Ht TNTFE oF s/l B o = o R BAHOE
ojZ9] Wol=7}t & W ojdo] § Wi 4] AL ERoE FAHIN Folge & =9

EE 9EE TAEYOY oA £ 24 47t Holgnitt At & olfrE &

Aol A AeH A, Fold =7ke] AP ATolAME Fdoiof & ket Hoj2rr] Wizt 84 2

A7} BAsige), BHolel A Holxlsl el 277k YA ke BAVE Atk o)

Ao FUY g, dAZA e 23 2t AA2E YUIE AT F UoBE &

983 1009 ATE Fasl Wzte] E2d Arle fAsHE @ @ A A7]e W
o] 77t ¢SRS FLAE BT

HEF A 5= GP3 eyetracker(Gazepoint, Vancouver, Canada)S ARgste] G Hol=

2407 1eD EYE 3 Yol s2HY B AAE 7IF 4145° X 1641° 9FL 7

o

o

d
o:

o Jo
2 4l

1=

5
%

i

o
T 4145° x 1871° AZ|E AAHJoH EE A= IARGB: 255, 255, 255) HHA
(RGB: 0, 0, 0) 2AE AAEHAJTE. Z7EAeE BUE Aol Agle 9F 6oemE FAI5HA
B 39A FARE-LS 60Hz, GP3 eyetracker T3 E(sampling rate)< 150HzZ A et

b
A

XX KXKK KKK XX KKKK XXXKXK XXX, XXXK XX
XX XXX XXHK XXX XX XXX XX XX XX XXX X X
XOXXXRR XXX XRXK, XK XXKX XHXKK XHXKXXXK
XX XXX XX EE S 2AR1 mf-2ofl XX XXX XX XX XX,
XXX XRXK XK K, JRKK XK XXX XXX X XX X
XX XXXXK XXX XXKK XXXK, XX XXX XXX XXX
XXX XXX, XXXXKK XXX XXX XX XXXK XX XX
X XX XXX XXXX,

(32 2) S2ol= & 7IHe| oAl A2 AVIAt AlMoll w2t gXjols &E, AM2 AlMo| e
01"e| 2E0| Hske ZAMES HEtn AN A¥oM= HolX| gb=ct. Sxf Ald2 ‘<fol x|
4

—_
=
X ojFQl wholfe] FE2 AlMo] ZANME o FH ofHe| FED SUsHA| wstsict
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, MI34H Mi=

oIx|nfst

Joh

A3 WHE McConkie2} Rayner(1975)7F AHESH 2ol& & 7|HS A&k IH 2). Bol=
A= Aol AHeE 2 B 3 2R 2719 FY3 XAE tiAEo] AAEAT FkA)
7h AdE FAol Al ol BolA] eie ol A w20l i o) W] e At
el AlAde] o]sd wf o) W9 8t Sake oA XAE AU A7kake] £ 3F Al

SABE] fsl F2lole Fe 3 AT ALHIUY Wie 2ol o] 89 3
= YelAe AfFEo] AME F29 Holgs ¢e 7 AMATN tF =& ¢7] HsiAeE &=

715 =9 dojrtel glom AUzt £ B ge F /it Y e Ad AT
(Rayner & Bertera, 19790 ZASA W& ol E AT IIA EE=F A T4 FF 10%8F A
o] 37] 1.32° x 1.32°, 7~8Zh=E AGStt.

BA ofde BEI wiE = AgZ EAHOE AAEE AHEZ HIIAR] Aol Holx]|
= AAE A wuitk S80] WSHThIE 2). KHolA ¥ BAME I A4S
(parafovea) FEE ©]&L F AES 2 ol A SARRE 2° &, TR SARRE 2°
o AT F7EAY ¢7] A TS A o] Foll FTER AlMde] HolA] ¢
AARE do] 34 o AF 20 bRl X A9, FAH ojde] SFo] EE SEH ¥F
5 HH(switching) = ATt Aol AANE Hol 33 ofd AF 20 M E Hlold 44,
A4 A5 AANEHIYE SEE A AW A 3] Fsaccadic regression)®2 {13 AlAo] EH
o AXE Boks AF, AlAo] HEE 874 ojdo]| =23 99 LT SE Wit vy

S5 AA G 4 ojde] fA= 1'5:?5}0 A A o - U}XI”L AHE AL UmA o
A F Ao FARE AAREHAeH Z Golavitt oA E2 Q7 Awke] FolA sy
Z 4707} A=A

MEE "olg Aol AAH7] Mol A A £49 A ofd vE dZoA LEXROE
e A2 ST} 1.63° X 1.63° 712 3000msE <t AAE ] A=2] A& AT ©

GolZ AFo] AAHL iA=L WHE 1A% A FoET F4S ¢a v £FL
oz e 7|RES] 7ol 7|E FEE HHE wETh shte Holg AFE BT

g i W8 A X9 e EAVF AAEAT A7k ol ol Ag 718
of el e 7IRES 171E =Y FEAT WAL R 718 FE e oA
P AAE e NS dEi 919 AAHE HET BE AAe A F e
NE &2o|A & AL FEIoH A3 A 217] A9 (calibration) AAE
It 7SS AN EE oY S w2 ZF7F 0.5° oJUigl As gl
APL AYFTh
P = A A l—“fr% A & A T?‘EOﬂ Hehe =2 UHV}X] Y Yolz&
dAE AFE wHEHO R Fhsidon Folo F 1639 B AgS FHHUT & AW F
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4 - s34 / 201 & 7[HolMe] Jolz Ho|=0ll 2 2= HatY

t golg 2] AT on, Uux Al AAZdT Ad-F Ado] Fudw ¥
AASe AEAE U5 WA 4RE wudn. AEAE 97 H4 53 F8 oF 4
Zo] ANAAG sugel Holo] ANHLH B EFH o Susop Ty Eae
2 QohES A WAAEL GolZel A Soldt AF AW WA ofRE = AN
safol B4 SHa Bele] Aol ASHYR 7 Yol 2 e HolFv] 22 W] AW N

e
= ) = 5 () 5
g B7E 6% zul WSl AT WS ST ~ cHsh AT WS SR
KR = RC = o> o dEB2 2310 I3k o =]
sHAT T AN dF AW 2 & AP AR e T3 oF 4080 L8 HUTh
»
(a)2 AlEF A Rt KO S0 Pk KR K
3000ms X 0RO OO ALXOGOUOO0
TS ST poxi 000 X X006 X0 XX XX
RRITIRZRR X, XHXK XX XK K KK X
XX XX XXX IR XXX, XX XXX KRN XXX
5XX XXX, XXHHHN KKK KKK KK KHAK KK KX
XXX XK XHHK,
XX XXX XXX XX XK KXXHK XXX, XXXK XX
XX XXX XK XXX XX XK KX XX XK KKK XX
X X000 00 X000 PO AT 000 000K
wevone ICEELECEI sotiovooon
XX XRHAK XX XHHK KKK, KX KKK KKK XXX
XXX XX, XAXHHH KKK KUK KX KHXK XK KX
XXX XK XXX,
XX XHHX XX XX XKHK KXXKK KKK, XXKK XK
55X XXX XXX XXX XX XXX KX XX XK XHK X X
XOXXXHK XXX XHKKLXXK XK XXKXK XXX
XX XXX XXXX XX XXX E0T BT HEE 7 2K XX.
XX KXXK XX X, XX KRR KRR ST KK X
XX XXX XX XHHK KRR, XX KKK KX XXX
5K XXX, KAXKHK KKK KKK XK XKRKK KK XX
XXX XK XXHN
Q.CH 23] 21giof 50| Cfs) SLAF AL
SO|LIS KoK 22IA|2| £ 241D
At Rolgict.
ol(2) otLIR()
(b) %9l Hek ZA
& = o = 5 it
(33 3) AFHo| oAl 2E Ho|22 ARt A 3000msSt A2l YRS LIS SHAET} HAEYS
S X _ = o o o =
oi(a), O|IF E7Ik= 2&ES i1 ‘AHo|A HIFIE &8 chkg 2HCZ Yo7t 7|8 gtaRict ofx|et
=) o ol & [=] o = o o
TR ¢HeH Tl Bt ZHTE MAIEAe(b) Be YsiH cig HolZE HojZich

A

9}

AT Rayner, 1975)2] 7] W} AA &5 AR F SAAIZEO] 50ms HIRE 1000ms =
A, 3 W B4 DY (region of interest) = Hold A, FHo1d AS ofHe] 1AL

[
o
>
X,

A= BL HITF ot AAS EXA AAIRY. A 178 F Al AAEC] 10%7}
e I8A 19e AYsta 16Me A57F B4 ASEHAT s AR B HiE
3A35, BoFAE, SANHE A ESE H(linear mixed model) S AHE3IY BA 213 RY
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X1fst, H34H H4s

Imed FNF|AZ EA 9 THBates, Machler, Bolker, & Walker, 2015). E&A 14 & FHfixed effect)S
o=, A), SEET P E, B APZ), Wskid Agz od, 94 gl 2Fsta
T & random effec)E H7HAFe} Bolas BT FYT T HFY 71€76lopoE THEA
A43 By 1Y FAHRAE ANOVAR Hlwdt A, J7iate] digh 71275 A-83 230
Fod FAVE glewA TP folste dedt Zol FAHERE AT ImerData ~

difficulty * font * change + (1+difficulty+font+change |subject) + (1]text)).

A 3|8l DgEn FHA| B EoAE| ¥R FHA c SMAZ 1T FHA|
dojg| — 1= — 4 Ho|E —t 4
28 — 28 —— e
EL — EL —_—— g —_—
dolz X 28 _ SOl X 2B —_— olE X 28
L0 X 13} — L] E X 13} —— LHO|E X 3 —_
8 X Het —— F8 X Hst —_— 28X st _—
o] X 2& X 8} —_— HO|E X 28 X HY ———i HO|E X 28 X 8 i
3 2 4 o0 1 2 3 2z E] 0 i 3 40 30 20 10 0 10 20 30 40

(T8 4) 72 AMz(AEFEE, B: 22|, C:SAIAZDol oigt _T’_’“EP—} =g |°I 95% =72t
AlZ[FZtoll 00| ZEt=|o] UX| g HF BHESE RsiCh(*p .05, **p (.01, ***p ( .001).

(E 1) T2 A=0f cheh MFEREE 24 ZoH(*p ( .05, **p (.01, **p (.001)

3)A3F =oFA g SAAZE
b SE t b SE t b SE t

intercept 4385 0.832  5.271% 4528 0370 12.230%%% 208769 8752  23.853%kk
Holx -1.912 0434 -4410%%% 0614 0.203  3.024*%  -15414 6768  -2.277%
=% -0.902 0396  -2279%  0.195 0.197 0.986 1.084 6.963 0.156
W3} 0.290 0.254 1.141 0.071 0.193 0.368 4733 4263 -1.110
dole X 28 1.547 0.548 2.823% 0331 0.275 21206 16458 8482 1.940
wo]x x W3} 0211 0.346 0611 -0.279 0.273 -1.021 6478 5.984 1.083
=% x W3} 0.117 0.345 0.339 -0.011 0.273 -0.041 0.988 5.978 0.165

W] X 2E X H8t 0328 0.489 -0.670 0.158 0.387 0.407 -4.770 8.469 -0.563

Random Effect Var SD Var SD Var SD
A7V A intercept 9.873 3.142 1.893 1.376 93842 30.634
o= 0.609 0.780 0.057 0.240 157.985 12569
=% 0.111 0.333 0.023 0.153 201985  14.212
W3} 0.078 0.279 0.000 0.006 5.416 2327
dolz intercept 0.181 0.425 0.001 0.023 36057  6.005
Residual 7.570 2751 4736 2.176 2268733 47.631
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& 71EoiMe] Holg Hol=o e =& Het

02

jlﬂlfﬁ—?(regression number)

ZoF Qb &5 IASTE T U & odolA AFo] AT AHE HEoRRE T
Z A3tk AA B A A3 34720883 AE GolF Ho|Ty) e 9o Ht
S| A3 = 28120133, =& A 41320133 A2 YR WHo|=v} =
397F O WM 2E0] Mgz A ZE Wsidt £ Ht IASTE 3.39%0.13
3], AN E]Zo| A AlE|Z2 W8 A9 3540138 Gtk 2] WI) §le A$o Hd 3
STFE 35520133, W37 A= AF 339013331

3| A3lgo] et APEARY B AARE 19 4A9 £ 10] AAYG B A3 dolx
WAL vs. A S2E HAEE A E v, BE Alg|E)e] FaI7} Foglon W MAdX

o < = FYEHA Fodthdol®: b = -1912, SE = 0434, ¢ =

rlo
o
o
o,
By
2
[o d
fru

_Zr
4410, p < 001, 2&: h = -0
0.254, ¢ = 1.141, p = .2»). ol £&9 WE§ Fo|=7} Fdd ARt =3 49, EEo] 4
Azl ARt Alg]zl 7 =9 b5 A7 o RIS onsiH, 4 oA
o 2 & W3l fFe IHA3Fd FFe FA XS vgith

o yoprt dolxet & Wel IF o3 FsAt-go] UKL = 1547, SE = 0548, ¢ =
2823, p < 05XLHE 5). F Wolzg ol sl B 37A3lre 54 oo SEo| Az
oA AtAE|ZZ Wit ART O gl ARzl AEZE Wslgs w duHom
O 98t S7 I ol W& olale oo & Qlal e A7t SUee Aol
2 ofHo] ME|ZelA AR ZE g HRTE AR ZoA AZE WS o o Bl
=< gusith UHz] 2, 39 JaAg 3= FoshA Ehth

(32 b) do|Z tholzol| e ZE wiele] 7 37 H("p (.05).
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RIX

L_

afst, ®M34H M=

= 9FAF(forward saccade length)

ZoAE= Aol FHEKE ASE At B U ¢ 3 o 14 Abo] ARl HAF
o7 Atk F99H 148800099 dTE EHE ZoAYe HA W A £E 3
FAHG0pixe)’F AFASHE A oz 1y :LX} TE kst AA 24 B =ofAEE
4.81+0.062tATH. Bolgd dol=rt e A9 Hi =AY E 498+0.08%, =& A
4.64+0.087%2 UER} & ©]3fol 0134%01 S A AR HHEH o R GEHIAY 25
o] AlgzZolA stHg =2 Helst EA9] HH AT E 4.84+0.084 AHAEZoA AgzE
kg A9 47810084 TE SES] W3t fle A9 B =AY E 47940084, WSt
E % 4.82+0.08Ath

S e MPFEFRY B4 A5 19 489 & 19 AANYT 24 2, dolx
Hele] FaIL oo SF Wl W3l Wl FaFAE FosiA edthdels: b =

614, SE = 0.203, ¢ = 3.024, p < 01; =& b = 0.195, SE = 0.197, ¢ = 0986, p = .33; WS}k b
= 0071, SE = 0.193, ¢ = 0368, p = .71). °|&= To|=7} @& Aol gl 2 ATolA =9
At dEE S rlsty Az °4T 2E W3} 5= AP ¥Fs TA eS¢
gt UmA 2, 39 o8 8 folahA] Zoith

_QL

fl

(¢3

s

F

S A| Al 7k fixation duration)

SAAZE B U ZE ofHol| tigh FAIAZKgaze duration; o1& AF Aol Eo &
QRE olHE Mol WA SA NS Thel BREL AU FANTS ol m

=
AAQ7 2L o3 3UIHEE Wgsin dyYATFA HeER] ARE AMEEU7 B A
ANA 2% HSEAE &Astr] Hall AHEHATHERY, L8F, 2009; Angele, Slattery, & Rayner,
2016). AA| FA] Ht FAATE 204.98+1.29ms AT BolF do| =7} e 99 B $A
AZFE 20250+1.83ms, F& 7% 207.46+1.82ms= LFERL} Y& oafoll ojEgo] S AS HF
Ao g FAAZe] B AFEUT SEo| Alg|zoA AR HsgE 4 B AL
& 209.54+1.83ms, AR ZAA AlYzZ2 W3S 7-F- 200.42+1.83msH T =E] W3} §le
7399 Wt SAARE 203.82+1.83ms, MZE U= AT 206.14=1.83ms ATt
AR e AFEFEY &4 AFAE I8 4c9k £ 10 AN B4 A, dolx
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gk WSt B ThsAdel S5 GAIRT
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(Abstract)

Font Change Blindness Triggered by the Text Difficulty
in Moving Window Technique’

Seong-Jun Bak Joo-Seok Hyun

Department of Psychology, Chung-Ang University

The aim of this study was to investigate font change blindness based on text difficulty in the “Moving
Window Task”, as originally introduced by McConkie and Rayner(1975). During the reading process where
the moving window was applied, different target words in terms of font style compared to the text were
presented. As participants' gaze reached the position of the target word, the font of the target word was
changed to match the text font. The font of the target word before the change was either sans-serif when
the text font was serif, or serif when the text font was sans-serif. After completing the reading task, more
than half of the participants(62.5%) reported not detecting the font change. Observation of eye movements
at the target word positions revealed that when understanding the content within the text was difficult,
there was an increase in the number of regressions, an extended gaze duration, and a reduction in saccade
length. Specifically, the increase in the number of regressions was evident only when the text font was
serif, in other words, when the font of the target word shifted from sans-serif to serif. These results
suggest that sensory interference unrelated to content understanding is not easily detected during reading.
However, the possibility of detection increases when comprehension of the content becomes challenging.
Furthermore, this exceptional detection possibility implies that it may be higher when the text font is serif

compared to when it is sans-serif.

Key words : reading, text difficulty, font, change blindness, moving window technique
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