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FORLMEEIZ o T B, fTEVIBREEID At
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L h LFICEES R ORTAEOM EICHRT 5 2
EAHE XN TS (Aries, 1999), RSVPIZ X 555
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72,2984 ~ b (35mm.0.65°).458 4 > b (60mm.
115°), 7284 ~ b (100mm, 191°) D4 HKITH-
7o XTOBEEDORSL 7 ML iPad ~ND AL TH
D, () NoE R TH] 2ERERLAEBHTH
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FBRBIMNE16% D logMAR BLAHIE M N T2 L]
Tl BK02, & -01. F3-0031. K#H THb )
TiE, K], W502, 0538 TH -7

LA DAL FEF A X LRl TwaA Z RS
HNEEOR R L VRSN,

PRRT A MRS, ML 723ER T R FOTEY
f#i1220.4003E 4 549,900 Tdr » 720

4 M3 OEET— 5 O L 2 —EREBRENT S
Br L7858 88 L (R3, 42) = 9292, p = 000, 7°
= .134), KR NH Y (F3,42) = 828, p = 484, o =
004) &%, HPERIIIDPSTRETH -7,

2. ERHEL

Table 1% U Fig. W& D T4 L] oitb#zHa
ERL7:.

YIialb—var (L] O2EROEEIERILE
BETHor (F9 135 = 12932, p < 001, #° = 068),
HAHIEDHRE Fig. Uk L, RAEMANEET
Ho e FHEARECBIT 2 ERORMER R Z R L
Too BXFH A XIBIT D RATEROHAMERRII,
18ptiZ BT ERERXOWH EER (RS, 45 =
19029, p < 001, #° = 0.054) A TH o720 29pt I
B LEREADBMENL (A3, 45) = 21496, p <
001, n¥ = 0065) AT TH o7, 45pt 2B HHEFR
EROBFMER (A3, 45) = 14905, p < .00L #° =
0055) bHEETH oo T2ICHBITRERBROK
AL (F3, 45) = 30.838, p < 001, #* = 0.103) b &
BTHoTo RO PREULTH 57 (Table 2),
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TR L7z (5%7Ki#E) (Table 3).

TBERE —TERILTHOXFET A LIIBVTH
FEEAON LD o7, BERA<ITBEARY—IT
T (45pt & 72pt) AEHA <Y ER (72pt) THo
7o WHERA<STBERARUC—TERE LoDk
TOXFFAXIZBVTTH Y, PHER<HEERLR
L o7:DX18pt £29pt TH oo ZHFRERILE
FBLFYA XOHMEHRIE, BEHBITHX
T4 4 XOBREHE (A3, 45) = 17911, p = 000, ¥
= 0064) XEEThHo7:. TBERICBIZLFY
A XDYEMELDA (AG. 45) = 1672, p = 0187, ¥ =
0004) LABT TNl —fTRAICBIIXFE
H 4 XOBMEDE (F3, 45 = 1406, p = 0252, n =
0004) bEB T hr ol WHERICBIAXE
H4 XOBFERRE (A3, 45) = 1134, p = 0347, f° =
0007) bARETIE RN o7 BEERIIBVTOA
HHEHRESEETH o7 Holm DERIBOEE,
18pt > 45pt * 72pt. 25pt - 45pt >72pt TH o 72,

Table 1 [E®RAH%L L] ORAEEOEHETR (N=16)
By XF/ P
18pt 25pt 45pt 72pt
[pid 4421 4395 4136 369.7
419 450 63.7 533
8 4487 460.0 4515 466.0
514 415 52.1 386
—17 4612 471.1 462.8 4497
46.6 455 382 34.3
Wi 3910 3945 3972 4155
710 497 624 499

LB P, TR R

3. EfNHY

BRI » Yo% Table 4i2/R L7z, [
HhdH ] OFFREREXFH A APREEEICRIT
TREEBEEZETH 7= (RO, 135) = 9927, p <
001, ¥ = 037), #6F% Fig 212K Lo HXEHA
ZIZBFHRREAOBMEZR (Table 5) &, 18
R4 MBI RRERAOBMEHR (A3, 45) =
88927, p < 00L, % = 0015) IXHFETH o7z, 2984
Y MIBIZFREROHBMEHRE (A3 45) = 5981,
p =002 77 =010) IHEFETHo72, 4584 ¥ Mic
FARREXOBHERR (A3 45) = 13576, p <
001, 7 = 017) EHEFTH o7 7284 ¥ MBI
IR OWHMEHE (A3, 45) = 22519, p < 001,
¥ =036) AETHole EBTOHEATHENERT
S, DECHRETH o720

TR G A/NHE% Holm 0 £ Tz v
THEI LA (5%KHE), YN <ITBRONFRIEIZTOX
FH AL LBV TH bR, BE<ITROMHRIZ18
USNTAHA SR, T8> —1TORMKIZ4Spt LSO S
oAb, FRERICBITELES 4 XOMBT
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Fig. 1 MERHLEL] ORHERDOER
FX:[@E%. RF: {8, LN:—f. SP: N ERT,

72 (pt)

Table 2 HEAXHROBR (ERHEL)

BB HBIE 2 F P w
184 ¥ MIBT 2 ZRBAOMMEL R 3 45 19.03 0.000 0.054
20K 4 ¥ MIZB B FOREADO MM ERR 3 45 2150 0.000 0.065
4584 ¥ MBI B FRHAO MM EHR 3 45 1490 0.000 0.055
7284 ¥ MBI B RREADORMELGR 3 45 30.84 0.000 0.103
BBERICBT 5XFH A XOHMERR 3 45 17.90 0.000 0.064
TIBERICBIT 2 XFT A XOBMERHR 3 45 167 0.187 0.004
—fTRRICBT B XFF A XORMERHR 3 45 141 0.252 0.004
BRBRIBIT 2 LFF A AOWMELR 3 45 113 0.347 0.007
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Table 3 ZELAROFER
< > 3% AKEDOHETEERY. HAII0cm OHBEENBELTFT,

B#HA%EL E#RIHH
XA X 18pt (0.7°)
RF LN SP RF LN SP
FX ns. ns. > FX ns. > >
RF n.s. > RF > >
LN > LN ns.
XA X 29t (1.1°)
RF LN SP RF LN SP
FX ns. < > FX < ns. ns.
RF ns. > RF > >
LN > LN ns.
XA X 45pe (1.7°)
RF LN SP RF LN SP
FX < < ns FX < < ns.
RF ns. > RF ns. >
LN > LN ns.
XA X 72pt (26°)
RF LN SP RF LN SP
FX < < < FX < < <
RF n.s. > RF > >
LN > LN ns.
FX:[#%. RF:{1#. LN: —17, SP: 4K
WAL B#RHIdHH
FRER, €
29pt 45pt 72pt 29pt 45pt 72pt
18pt ns. > > 18pt ns. < <
29pt ns. > 29pt ns. >
45pt > 45pt >
FRER 178
290t | 45pt | 72pt 29pt 45pt 72pt
18pt 5% KETORMER R L 18pt ns. < <
29pt 29pt n.s. ns.
45pt 45pt n.s.
FRIER © —1F
29pt | 4spt [ 72pt 29pt 45pt 72pt
18pt 5% KHECTOHOHMIAERN R L 18pt ns. <
29pt 29pt < ns.
45pt 45pt ns.
FORER U
29t | 4spt | 72pt 29pt 45pt 72pt
18pt 5%KHCORMELREL L 18pt ns. < <
29pt 29pt < <
45pt 45pt ns.
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P (Table 5) 3. BERRBIZXFHS XD
Wi ERR (R3.45) = 115, p = 339, #° = 006) 3%
FETholo ABERICBITAXTES M XOMMER
B (3, 45) = 4959, p = 005, n° = .026) IIHETH-
oo —fTERICBT 2 LTS A XOBFEERE (A3
45) = 11961, p < 001, ° = 0012) ZHEETH -7
YHFERICBTALFEY A XOBMEZE (A3, 45)
= 13596, p < 001, n° = 037) 3HETH o720 FEF
REHGUNOEGTHEETH o7z 18pt=29pt BT
18pt<45pt - 72pt 1x. FTBEX. —1THX, UK
ROETTHLNTZ, 29pt<45pt IT—FTHR - YK
KA TAHR SN, 29pt<72pt ZMEHATH LN,

4. BEELH

T OEREV LT H DI, SAIEOKEE
[$eszdy b gt U] ORICH TS, THEAER] %
HH L7 167 DOSHEEN, % FHE £ 1SD B0 [F
LR L. FEHM—I1SD L oS [ERI% LEM
Bl P+ 1SD L D K& [EHH H B ©
3T AN—FIHTTHM L 2o &9 % Fig. 3SR L7,

Table 4 [ERAHY] ORLEFEHR (N=16)

By XF /7
13pt 29pt 45pt 72pt
B 5E 3456 346.2 3564 3231
1305 68.8 65.7 713
B 3452 383.3 4230 424.6
1258 694 76.0 8l.1
—17 3069 3472 404.1 3874
1208 88.1 729 825
Yk 2984 3292 3783 3881
1206 815 915 94.5

LEAEH, TERARERE

H#ERERX (444 RUXFEHRM X (458 @
165614 T1 X 3D REETo 10

MERR L. 25pt TARRBIAA LGN (X4
= 11375, p < Ol)o T4 7 ¥ DAFKEEAV-EI
REo#HR, BRHL UENKESERDS VBEMUEE
ot (a=.05)

TBIEATIE. BYofiEEERohed o7,
—fFTid, 18pt (x42) = 14.000, p < .01), 25pt
(x%2) = 21125, p < 01) CTHEREBYIALRI,
FALT v OAFKEXRCT-EERROER, X7V
4 X18pt Tid. PeAeh UEAMBE >R S DEAH L
% (a=.05). 25pt Ti&. Al LEVE>TREE.
RUBEL LBUBRSKES VBN TH 7 (0 =
05),
YHRIEXTIE 1I8pt TRV ICHATENALRL
t(x%2) = 16625, p < 0)o T4 7 v DHRFEARER]
W B EHEOSE, 5 LELE>RER, LU
Pl LEMR>EED VBIURTH > (a = 05),

(XF/5)
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18 29 45 72
REHAX

Fig. 2 [ERNHY] OFEEDER
FX : FE RF: {78, LN: —{7, SP: YV &F¥,

Table 5 HHIFBROFR (BEHRNHHY)

HBEL BHE2 F P 7
1884 > M) B EREAOHMEIR 3 45 8891 0.000 0.015
20K 4 ¥ MBI 2 RFRBADBMERR 3 45 5981 0.002 0.010
4584 ¥ MBI 5 FREAD KRR 3 45 13576 0.000 0017
284 ¥ MBI B FRERAD LM IR R 3 45 22519 0.000 0.036
BEHERI BT 5 XFY A X0 HAERR 3 45 1.150 0.339 0.006
TBERIZBI AT XORMELR 3 45 4959 0.005 0.026
—THERICBT 5 XFF A AORREHR 3 45 11.961 0.000 0.036
YRBRIC BT 5XFF A A0 BBEHR 3 45 13596 0.000 0.037
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*p<.05 *p<.0l
HADDOBAAD Y/ 5713 FH£1SD, HOY 5 73T -1SD ki (MEHH<i L), B0V I 71 3FH+1SD
LFOKRENE FEEHYS>HL) ERLTWVS,
N. 28 Y I%L) e THY] L THRIL
HAFERATA T 2FH 6 4 HiBIFFFELA
1. BMEORIE NeEshTBY (NTT2I2=24—a yREERE

FIIN - V=T A B BIOREREXFY  BFRR, 1999). SEIFIA L 230800 R0 #8
A ANWHRYHECGL2FELERAN Y IaL—va  HFLHALTwE7-0, PEREBTERT L EFY
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ORI AR L ABEICENT 2 ERBMEDE
RAELTRBYULEERTH -7,

2. ERHOBEROEE
fE#HALZL] 2 VEFRORE - TERIB D L.
2F WERHOFHRE L H1218pt TIXEEEN L
ZFOHOBRE Y SREIZTRULOBHIETH Y,
BEHEAPELL ORI FIIN- THHWHEDHTT
FHTHD, 18pt COEERRITHERERDLTIT
BEANEHMLTHY, BEORAIZTU—LRYy TEE
STICHNTER-DLELEZ OGNS YHIERXIZE
ERRCITBIER L ) FEEIED o 720 PRAERIL
SXFHRUTEL Y v 7L TCEREERTHLEN
HoltlEMRALEZ SN, Aries (1999) I3,
BB EOHBEFILRSVP L 9 b ESP OFH,
TAIEA A 7oA, BESFUFEOFHUAILE ) TR
okl LEZMELTEY., TORNE LTHEAE
LHHIZESP OO Y v THEVFRFAEEZELTS
FHTHLI EZHEHLTVD, SN ER L
DOFRE X HE L TI8pt 2BV TN ER D FHE,
FUMEAE N LA S, MR RO
DB ol TORBELTIRY vy TRELAES
ENEZOND, T RICENE LRI TR
MBI Ero L L LHRTE LV,
PDF 2 OB TAShAEERXICHA T L.
18pt Tld 4 D DFIRBR O TH A IE AT F 2
BRTdh - 7-5 29pt. 45pt. 72pt & LFH 4 XHK
EL{ BT, O3 DDFFHAL Y b FHHAE
DR e BRERE T 072, SRIELFEOIRIZIE LT,
EEBA0—~1TA s, SHhd 2o, Hrrzo—n
DIRIFO R & 178 2 DIRIRMBY O F A DGR AER
LTwa, $IR 70— VoRE Y 4 XPKEL
NI 2B EOHBENREL LB, XR—=TD
EEBMICHEMEES XI5, £ T2 S
TFHEANRA 70— LTWBEE, T2RTRAKITITY
BOERDITHPEANENH LI EHTE L, 2FD
THALOBORBEIATE RV, TR HITH
~ADEMANKEL BB ET, FTERTIRAKTSLS
EDAMODMULTLAIENEZOLNE 2D LI,
AIFEOFHRETIL. PDF X OHEEIEA HTML
ROFMHE L 0 DEFISE R HHE (KM, 2000)
PHLHEFENEHRTH S,

ePub Z EOHEHEROTEATH HEMME T D ET
TBENA L. Walker (2013) PHRELTVWEHR Y
U=V OAO—FTIERIE [EHR DS ) TEHD 2L

ORI, [ERIL L] CRITBER
E—fRRIL. 2TOXEF A A THAEIZENRS
hiadoied [EBEHHY] Tk, 320XFHA
ZIZBTITBERAYF—TERL D BREEIFFRIC
Hh o7z Walker (2013) —fTREERICTHI LT
REEMAIEE A LE LR, BEORRER
THONBY v 7 —F (saccade) #{TH A (return
sweep) ) ATLHAT, —FFBRIRTFRET
IEF LA ICREMICERT 2 2 L2 HHL T 5,
SHNZRITICE A ERDIKETH 5700, HEPRE
LIZERR D, BEHTIIERRIHL B L
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Effects of Presentation Style of Digital Reading on Reading Speed
in Simulation of Low Vision

Kazuhito UJIMA
Graduate School of Humanities and Social Sciences, Hiroshima University
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In this paper, digital reading is defined as reading a document on a computer monitor. The methods of
digital reading comprise fixed form, reflow form, line form, and sectional form. A current paper considered
effects of presentation style of digital reading on reading rate in simulation of low vision This experiment was
conducted by changing the factors of the display form and character size and the factorial design of the two
factors for 16 healthy university students. It was conducted using an indication form and the factor plan
method of two factors of the size. Reading rate was the dependent variable. Regarding the interaction
effects, there were significant differences between simulation and non-simulation conditions. In both
conditions, reflow and line reading rates were faster than for sectional. In non-simulation condition, there is
significant simple main effect of character size in fixed form level. In simulation condition, there is significant
simple main effect of character size in reflow, line and sectional form level.

Key words: reading rate, digital reading. low vision, simulation





