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ABSTRACT

Objective: The aim of this study is to investigate the effect of Hangul font on reading speed when texts are displayed on
the computer screen. Background: Reading performance is influenced by fonts. However, there are few studies of Hangul
font from a cognitive perspective. Fonts could affect reading performance directly and indirectly, interacting with other
visual-perceptual factors such as size, word spacing, and line spacing. Method: In experiment 1, two variables were
manipulated; a frame condition(square frame - non-square frame) and a stroke condition(serif - sans-serif). According to each
condition, one of the four fonts was applied to the texts. The height of the four fonts was controlled. The participants were
asked to read aloud the presented texts. In experiment 2, the non-square frame fonts were adjusted to have approximately
the same size, width, letter spacing, and word spacing as the square frame fonts. The experimental design and task used in
experiment 2 were identical with experiment 1. Results: In general, reading speed was faster in the square frame fonts than
in the non-square frame fonts. The reading speed was not significantly different across stroke conditions. Conclusion: The
frame of Hangul font significantly influenced reading speed. These results suggest that the type of Hangul font is a factor to
affect reading performance. Application: The frame of fonts should be considered in designing of new fonts. The square
frame fonts should be the preferred choice to enhance legibility.
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1. Introduction A= Ao Z Ak 53] AR e B4 d=

2AE AR A EET 22RE 8] el AF

2 Qs wA B ope}, I 7], S/ M4, 2=

971 (reading) = Y Ao A=E 22k dof, B4 & M T O ARG A5 I AsE-gs] widel

oA HFA o R AP ehs uAdF A FEold, 7 g)T]ellA Fos @4t 3 5 Qlth(Lee et al, 1993;

Ao A7t FwAe zpgol), wpebd ¢)7]e] FA14 B Russell-Minda et al., 2007). Wb AAX g = &

T Awat] dsliAE WA Q] AR AXZHA QRlE ARAE Eete] A7 AXZHA] A4S welulal 1510
o] 9171 el vA|= FEFE Aok sk AF7HA 917 91710l vA= GEFel] sl A+E Favt ok

of ¥ A= Q4EE A 7] (Legge and Bigelow, I A BE e 24 - 248 - T APH

2011), 24 7+ (Yu et al, 2007), thH](Legge et al., 54 9= 2 EY)

ol (Park, 2006), 3+ A
iy
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SRS AR FEske] Blwd A5t ot
(Jung et al., 1993; Kim and Cheong, 1992; Lee et al,,
1993). VIRE SxpAl= 7p, v, o, 1 Zp 3y b o7
He= oMl 7 g2 23 f3el Auglel 2akE e
AFEol 1 E o] QlolA 2AF Bk WA oA Eell
GHA] AR AdTA] 912 W moke depA] = SRt )
BAQ Y& vlgA, EFA, FHAE & Utk v '
HIRE 224 22 3 wef A Sol debA7] o
ol 22 Bk @ Aol x|nE, AR Bk 4 dAdst
Av W3t 42 AT Jung et al, 1993). Tl3EA<] o

2 A, et A, fPdA sl vk (Figure 1).
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Figure 1. Square frame fonts and non-square frame fonts
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7} Cheong(1992) o] AF-ollA= whole] &4 o 43l
o] BIEE ARl MEARG UEE SAAQ] H2A
oAl folulstAl v &t F=sfo] yrEksith ¢17] TAellA
T gRE SAA (HEA, shA) 2ot dE2E 22 (8
ZA], agAD el o 93 3 ¥9ttJung et al,
1993). 1002A#F 7)o 20% Hf At By RE 2
AR YRE ZARAelA 0.33% o wE2A Yebst
9.77% o 9.44x). HIRE SXAA 7] 571 4
HE A9E 22 1H4S 2mm (), Smm(E%E), 8mm
EHE 2, 2242 7= o) Al vlge] 1 o 11
HE 100%% 50%, 150%, 200%= ZHs% FA1
At (Jung et al., 1993; Lee et al., 1993). 18} A A+
oflMe] A= AA BAEL A EEE AFE BE Y=
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z}o)7} 219lth. Kim¥} Cheong(1992) oA+ Q14 3 &2}
o|=E AFste] $57]E AASIATE Jung 5 (1993), Lee
5(1993)& 3 geolA A= ARSI oM A F
I3 SR S A5 ARESte] AR AFE shHeA
= 95 voke= AT vEA YERET

2001d o]FFE = vEE SAA KT GUlEE S34A
U UEE 9 ERE 548 s S o]
£ o]F 1 Ith(Kim and Kim, 2005). 24| 3 HS A
Zst7] Qe 2ask 22 7 GRS SAA A 1/40
BEZ t] Ho] AZ HellA AA|A0]7] ditoltt(b2E
=224 2,3502F, @UIRE A 674, Yu, 2006). 7}
4 ST RS A7 2UIRE SAAel HE] 1]
gaAolgh= o] A= MEE A= A=
yzzo] ST AAE 7] Wil 2412 -3l el 485
o] A& WaHAl Foh(Yu, 2006). o2 A& 7t= =]
glEo] Holz] oy =2} 1k 7HAo] 12 A Holx] oo} 9]
71l olEe& = & Atk ALEH AT (Yoo, 2010). 19
u olefgk ool thall AE-shs FAFFE el Ao
2 A5 A oA St

£ goll= ¢7] FHel 92 vAE 24 4R §
o] refo] glth(Moret—Tatay and Perea, 2011). SX<}A
= Fo] ool wret A AR ZA (serif) 9F AbA ] ZA]
(sans—seri) 2 72 F vk Ag=ZA= 2] #7117}
LA a1, Fe] pRerF A G oE AFEE o
Rom, Aeke] AFH oA FEsh Fojrt. mETA R Al
A BEAS e e SAAER AEAdA fElskdth
(Min, 2011). 322l o2& Times New Roman, U
A, gAA 55 & F Uk AR ZAE 24 Ho] vl
A d@Ao|x, AU Fa o Z3EA| %=rHChoi and
Yoon, 2007). AHM]ZA| 9] o 23= Arial, Verdana, =24,
=94 Fo] tk(Figure 2).
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Figure 2. Serif fonts and sans-serif fonts
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Agdl FolA A ZA R A2 ZA7t do] AQle =

A= 4% A71H Ak (McLean, 1980; Rubinstein,

1998: Moret—Tatay and Perea, 2011914 A1), 1¥]
U aa) miA @40 Mgl ZA g AL =ZA 2 7] ¢
g5 vwst ATsolAE At A5 Sl Ag=E
FIVehe Zlo] Hx Wl =& Frhe AT A3 &
A A 9 (MacKeben, 2000), AHAIZ]ZA oA <] ¢17] &=
7t o wEA Yebsths AT 49 % vk (Perera, 2001;
Russell—Minda et al., 20074 AJ-Z). tfF-2] Aol
AE 7 2AA grel fenlgt 171 38 Apolrt yER A
¥ 3kth(Akhmadeeva et al., 2012; Arditi and Cho, 2005;
Smither and Braun, 1994).

W FAFE Aol A& AR Z Ao A o] ddETh
= A9Eo] vud d¥Fog BuFHt o3 g 3}
AoA 14ZJNER =5 AAHE of A=A R 2hA
g z2A) A=l gk 95 Aol oF 19ms WhEA] Vet
(Moret—Tatay and Perea, 2011). 414 <=2} A|A] (Rapid
Serial Visual Presentation: RSVP) ¥#& AFg-3te] 3
< AABEE WE, 24 Eol7F 8mm (s A 100cm)
A w) ME]ZA R A ZA A o 11.5% W 97
&57F UEREAL(Yager et al, 1998), 24} 7] 43¥21E
(B A 40cm) ¢ o Al ZA R AR 2ZA oA oF
20% W2 ¢)7] £&7F veRg T Morris et al., 2002). 69
o] F7EANES td o R St FolekAle AN AAA
A o)) At E Al ZAZ AAE R AAEZA =
AN W ¢7] £57F o] wEA JERsa o A <k
3|9 (regression) & Kol Hwlo] @&+ 3ith(Josephson,
2008).
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A717F 16 2RJNEY A9 M|z eh AbMg] A 3¢ 917
5= Apol7F A e vERA| kSkeH(Morris et al., 2002).
A 2 22 2719 Be ARE 245k A ¢
= f3 3L AFsE Wl 0%, 5%, 10%%= Al2=
Aol 2AE tal= Zlo] ¢7] LEelA e f-oet Afol&
7 24 ¢k)tH(Arditi and Cho, 2005). ©]¢} 22 Azl
AFE FHoA 2 Y= AR 53] 24 7|7 Dot
) AYZAL] A2 Q@ a7F Al4E oA Z48l] ujh-
o7 AgET 23 A7 A& A5 Al =ZA Y A2
Q471 HEetA R A kol Fo] MA] HolALk A K
domM 22 AJNE WA = Qivk 2 22 2717t
A 7] oo w AAW A=A FA e4vt e
8] 2949 4 9tkUosephson, 2008; Moret—Tatay and
Perea, 2011; Morris et al., 2002).

Htoll= vxd 71715 53t 87] Esol Skl e

N
-

4 2
o%

DR H5rE el 2k Ale] S RE B 2uRs) )
Az gl A E) o JFE AAF R durotor
& ool gtk & AelM s vt 22 AdE dot
Bk gtk 3, SEE SAAEG vEE SARA A
o1 Hrrb FEeA] ok Aotk Aw7H] = A8
A=A SRS AR YRS SA A4 o] w
o7 Sx7F RaE AR o] AselMs d8EHe A
B $Hg 0] SAJo] Atz WA Ik w5 Al
HolM = SUIRE SAAZE f-deiths F80] A7l E L
=, AAl AHFE! olx 2 o] ralelM BRE =
AAZF VRS Al vlsl o s FEATIEA &
alof & J o7} St

A, AR ZA R AR ZA A 7] St FdEE
A ok Zlolt). Fe] mefo] olel vAl= dF F
Moo ATl E VIFoR Ao, B Bk &
e AL F Q= A aiolth gofd ATE
FE SolA Alg|27h A4 wol= 2 24-gsto] ¢)7)
S S BTl il 7] AAVE v d=l
Mz RopA7|R Qlel] QI AmE SHiE opdel AslR e
AAEHA Ak o] A ARz G2 @47 AlZHARL
oj=% Zgsh= W7E AA Folell nlsl = A=A
A8 =3go] o ofshd ThsAdol itk

AR, GRS S Ao a3t o A4 v
LA ARt gt g RE SAAY dis o] ¢l
= w23 277 125 AT 8 ol A} zHto)

| ==

O

oo

nr
Ay ol ol R

YlmEe] uls) Fob 2ApE HEHE Bilo] Ao 2
opLk. oled RGN E Ao G a7} ol AR

o 27 2gstel 917] £57b wrk §48) Askd S At
(Moret—Tatay and Perea, 2011; Woods et al., 2005).

2. Method

2.1 Experiment 1
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%70 7be) A5 FAV} waE Zoln,

2.1.1 Participants

olgtoizt gt AEHAY 230l AFe| st b
ZA=9] Hit AgE 2341(21~304), SD = 2.15)9.01 3
T+ AEL 1.14(0.8~1.2, SD = 0.12) & A4 A8 == 1
A A AlHo|QUtk BE AR dho]s H=o]g

Argatgint.
2.1.2 Apparatus

A8 Ax}= E—Prime (Ver. 2.0) A3 T2 73107
oF Gtk AS AFE ] AdH 19% i] Fd ZUE
AT AF A= 8 v He Aog RUY F
ololl AAE G eH, A HUE 7 AgsE 1mE 5A
Hdok APt A7 wihes 7158 ¢ s 57t
FUE 9} 7R ES AR

2.1.3 Materials and design

Song¥} Lee(2010) oA 281 =8ty 18hd =0 w kA
W 2 200708 AE Ao® ARSI §F
1071 oJd=® 3=l om, Hol2r|E E3tste] I} 7+
B 387W, o8 e o]FE £4 F 2~47i30k

SAA = UEE 22 T AgZA2 vpgA)], A=
A2 A, SRS 22 T ARZAZ FHolm)A,
A ZA 2 FHAEAE A8tk Sk A4S HFE
718 28 E3EY Qi THIE AR SRAE Ve o R
SHAtH(Table 1). vpgall= 14 wixlollA] 71 wol] ARE-
i, 29l AR AT Aujie)] FHERE HAxg
EAF Al EoflA] EE-g SAAIE AFEE AL Sl BEE
SAALY 75, HFE T Q1A viA] el INIER
AREE|A] o7 uiitel] Hlw A ARE- RIET} o} st 24
A& A28+ th(Kim and Park, 2008; Yu, 2006).

Table 1. Fonts used in the experiments

EIRSR=3 g RE
Al 3 v} g o)
2k g 32 A L

A A7 2% Qe 7P wol AMEE = HTML
H3Z sttt H3E Q449 B A7 (50cm) oA A
ez 05250 dlgahs 270tk # Aol B 7
g Imold FEA A 27) 14XQER T 24

o2 J|2ow 7} IA0] A7) 2AT A AT} o]

=94 24 FolE Ve o ® viEAl, =A, FlohvAl=
H4ZJE, FuAE 1562JEZ 243t (Arditi and
Cho, 2005; Jung et al., 1993; Lee et al., 1993; Morris et
al, 2002). GU|EE SAA| ] 24 Fol= wilo] gle &
A= 7Fo 7 skt

Al wEl 47] S50 8 Uil ZF E5eolA 253]
AlEA . ZF 1003]9] AlEs Al 552 oAk B
W Al 7iabebet a8k eRlek B A 2(8 24
HEE - Si2E) X 2(8 23 A= - AAgE) &4
T AAEA B WS 7 of ®ikle® A Qv

2.1.4 Procedure

AR oz At A7ke] 3 WA S At H}

A7 Aol e A e AlgAAE A 5, A
& Aol tisk AANEE A stk 1§, 1284 =
AA =AY A 2 O AGF MBI AN A 21 25
o & Ao FAR o] IAE S Sl

& AlRYe] =M= vt 2t (Figure 3). WA RYE 3}
Hol| <07} oW vheAE Fe FAA e TR HAl
A5 AABISIE A7 e E 2 S Sl &
Al (+++"2 500ms FRF AABEAL, o] Fol ZF SAHA
o} 27 A7k A8E S 3 2 Al A7
59 HAlE hsdt @ w2y JFgeiA] S 2 vl
ole Zolslt. 7EAE 3 249 o715 i AR
AE7IE =3aL, W spdo] AXE I 7 22 ¢
ol = %:J@XV} deehd, 1 o= AlRe AE &)
sho] A= v Alggo] FAsHAl I E I ¢ A
T 28 AREE 203E0] 3l
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Figure 3. Experimental procedure
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2.2 Experiment 2

AF 1A= HEE SAA9 gulg 224 1k 23
£ 3 Qe AL VIR ARl B5%lvk 1E
T =AY S 2 7 EEE SAeA R
A} 2pol 7t EAFCE AA, SRS SAA A=
o] gle Al H]3H ‘?:L%]O] A SAeNA Eo|7t oF
AN = 22 2719
25 SAH e 1] OH o}jé ] ol AlA, UIEE S3HA
Hr}y g|BE S 24 7 1A 1) ©he] 7F 1A o]
FA el 22 371 2 7H7o] 7] HA e Fagt o
TS Atk AT d3Eo] BaEa 3ItH(Chung, 2002;
Legge et al.,, 2007; Rayner et al., 1998). 78thd A9
1ollA PE g s IRl 9] el7] &&= A= &
AA &) & B ole} A7), A, AR o7 T EEA
S0 71E 7HsAdel Tt
A 204 § 99 & 84 &A4o] UIEE 24
o GRS 22 7H] ¢V £& ApolE: WS Tt
A< vkt ik olF f18 BulRE SIS U=
5 A T 22 molR ot 22 f¥e i A7),

l

0

4%, AR, ok BARTh 43 14 vekd dat
S 2 e Bel4) S4e1Ae) Aolurh 9l Fah
Folglehel olefgt AolE AxsFHGS welw RS

SRR MBS A FelnaA o we 97 &
w7} e 2ol

2.2.1 Participants

A3 1ol F7kehA ok olstoiAtugti ety 237 o]

A8 B BB 20 4¥ 15 SAs,
B 2341(20~27A), SD = 2.10) 31.o.H,

WE Bt A
Bt ’\]Q—o— 1.14(0.8~1.2, SD=0.11D) & 4 Alg ==
WY F A Aol

2.2.2 Apparatus

AR 13} s 7197F AR E I A 13 2, A9
20N BAAe mUE 2t AZE 88em® AT
AE 19 Be AgrE bE olse WwAdE S 24
A28 VNFo R AY 13 U3 0525 AL4EE Y]

98l A7 BUE 1t ARE 24e97] ol
2.2.3 Materials and design

48 134 SUT Y AT DA A, % 2
o B FAsIROot, FAH 1 BN 44 Hol

F 231817 -.—IEH Font Creator 5.0 AFE3te] EY|RE 2
ZHAIQ] FHolulA e} FrAAMA Sl A, E, oS HEHA

Atk AA, vEE SAA] FHA S} ubgA L] 22t =]
Hargkel SvlRE SAAY VPP 7 ks Yx
AATE I O3 UEE SAA9] Ha AEE VR ¥
HEE SAA Y] 7V, 1y, WE Faake EAAZ
Ao g WEE SHAeL GRS SAA12] ARE E o
ko] fARHESE 2dsto], A 7 ol fARHA YA
A A8 13 S 22 ZUE shde] gt E2
A =gk A8 Fx 278 A Al SHA
0.52%% 7w oR =i, vigals 11¥1E, Fiotul]
= 14¥QE, FHAA= 15EANERZ 248 (Figure
4). o]H AF 204F WME EE =AHAE A3t
G EEF MRS SAAY 22 A7), A, AL o7k Ab
olF AR Haslsta, 7] Tl A &3
3] aIvke AH R uA} s3I
AAle A3 19 FYsisith

ot

Figure 4. Transformed fonts in the experiment 2
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3. Results
3.1 Experiment 1

A8 1olqe A8 VA 238 o AnE £
3kt ¢)7] $%(words per minute: wpm): 1#% 4
gatA 912 ojd FE AL &, dld 23E ¢
o A3 ARk A ¢ o FE U v 1
o2 gHtate] Axlersic

A7) Hxof s 3 & I7EF W ISR 3t
2(8) x 2(3) 5S4 AR (ANOVA) S AAsE 4
H(Figure 5), MIEEY o ¢J7] £57 S7kste= & T4
7} e[ F(1, 22) = 6.43, MSE = 18.85, p < .05],
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3 Fad= FYvlskA LA, 22) = 1.94, MSE = 129
8.64, p = .18]. T 22 ) A AE A foujekA o 128 —2
o e _o =1 '_l_ B R ./
- 7)\_& q']:/}‘}\)\tl' F(l, 22) = 03, MSE— 880, D= 86] g 127
B RE IR YRE AN 87 £E71 o N
- — & 126 —&— Square
=718k 31(123.83wpm W 126.13wpm), Al2]=A|e} Ak & ——
&> 125 —— Non-square
Al 2ZA) 7rell= feju) gk zFol7t vk (124.55wpm T =
3 124
hd

125.41wpm). A3 19 292 23] ZA4H o] 3} 8 =

oA Fo] g2 ¢7] Fde] FFE vRvhs ZE ERlst
sk,
129
128
E 1
2 /o
2 126
§ o -&— Square
g 125 —i— Non-square
j=
£
§ 124 —
@ ./
123
122
Serif Sans-serif

Figure 5. Reading speed as a function of font conditions
in the experiment 1

3.2 Experiment 2

AE 20X A8 A7 23%E o R A9E B4
akelth ¢17] S=el disl =3 Qé A7 | Wlew &)
o, 2(8) X 2(8) 5374 FAHEAS AAsitH(Figure
6). 21 A3 UREY W ¢V 527t Tk & 5%
7} YeREAL[F(1, 22) = 16.74, MSE = 7.88, p < .001],
g Fads FovlskA] T, 22) = .07, MSE =
12.95, p = .80]. 7 &1 k2 F5zg JA vt
B2 Aoz et F(, 22) = 1.30, MSE = 4.92, p
= .27].

HEE SR MEE SAA A 7] $571 4
7T (125. 4prm ol 127.79wpm). Alg]=Z A} At
A ZA] ol Fovlsk Zfol7) 1 h(126.50wpm T
126.69wpm). H]E’_—g‘ 2AA ¢ SR E 244 ¢ & ¢
of & =84 £4(a7], 4%, AL, oxh oA e AolE
Haslslol = Fo] sh= §17] el JEs vRivthe A¥
19] A& g gRlg 5= it

_IL_E

123

122

Serif Sans-serif

Figure 6. Reading speed as a function of font conditions
in the experiment 2

4. Discussion

B AP B A9 B 2xsl B 24k 9]
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Al UERsTE A, A9 ol wet 9] ad= thE
Al VFERA] okgkT
AR 1, 29 A¥, 5y A AT AAe} sLsHA U=
AR A9} vl Aol A ¢17] £E7F FE ST
AFE Aol dRE SAANA ] F3o] ] -dst
i Ueltth A3 2614 2vlRE A9 =83%
< URZE A 9 FARH Alst E Tdst
Y } FuEbd 21, o] et 2ake] &8l 4
| oket 59 B witolgh= AE AAFSITH
HEE SxAIg 2] GURE S = 24 713
of wat =212 Fert gepA7] wEel ¢7] £t Ast
= 9tk gold AFtell e A SA dEAE A E
I AFAR o]Fo]zl AvtAQl A Lyl o Exiet
T4 E3E o] AAE (el AlTeRnAtInG) oA &
2 dolof tigh §A] AlZto] TR on, WY FAeM =
OaAl 3 A 2ol gl 7HAsgItk(Juhasz
et al,, 2006). A FH A&AQ1 o7} tho] AQlS
#zte] o3 A& oJHA sb7] otk (Herdman et al,
1999). izl E3F AAlelA 22 FEje] Wol7t vl
%ol BH|EE S A E wlo] gl vb, ', I &
Y 27 A o] o= 7k, e §8 249 128

1‘ Jl-> >E glN mlm
&)

=)
st
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5. Conclusion
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