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S Bt 5w L IR IR -
A E HRERES B i 9%

oA % Gy
MATHE KRR 6 BT HEBXHE R VR R S E MABCE AR
Bh 3 H 4% I

AN AR B R A Sk B/ = 22 N R i o B2 et B B A PR A R S
IR > Gl R MR B B RBAY s 2 - IFSERSIRER - iR — JCE R
IRFf (first gaze) ~ EEHTIEIHAHERER (rereading gaze) SHARERERF (total read-
ing time) » HARB)AIREARSZFASRCRAYZEE - B Chen I Ko (2011) FRifF5eiy—fig
SLEE S IIRE T AEARIL - (B2 > AR St R R B AR BN R L > AR
Feth g - BRI e B e B R T IR ORI T B NI AR 5 A A e 0 A S Wi
R o BRI S - RS R O B R S B A e 0 B
M BERERR A L — i S B RIS R - HAS R N = B DY BRI RE -
BB IS AT TR o » SRR B e s -

R« IREPRURE - TREERERE ~ SR



- 82 RRBE TR

=A
B nff

FEERE UM B R R Hh YRR
HIE A E R - KBE L B/ h—E =540
AR ERAE TE I R TA 3 7 A B RG A - fuf— i
BRI STt TR
Pk ) 6EST - DU BIRERITRG R B R ) -
E/INEVUERRBHAG - FHIA GRS PRk a AR 2
KR KBB4 B L F AT IR ] DU
1T R KA - RITBAsAEA " Bl
DIERZE 0, (Chall, 1996) ©

B2 WIEg—Ar B E ] DEF RS R
3B o HDERS I 5 B e R Ry L PRI R B
ENEE SRR B R EERR L H
SCFERRSHE STl F R — M A E A58 (Rayner,
1986 ) - HepG—JEE2 i 22 0 it - i1
— SRR ) o (R R LA TE

1B CRFERECEITE) 55 3 16556 8 FkTfl > &2
R RER R P A A SRR DR 2 T SR T
HREIERE » DIEEE 31 - 5l - 5 - BSF
B8 L ERENEEE - HERIEREE -
fE ~ SRR R RSO EREAE ~ B
EERIBRRTEERE R AR R (FRE
Bik) FTHIER (S RRE R A SR i
TEREHE) £ 13 f6 - BREEREEEE R (B
Bl 2012)

— ~ FIERSEIEEREL L -

T E IR AR EEE - e
SEANTERE G R A -

=~ PREPERE - TEERGE T - R
g~ EEH - MEERSRERS AN
HARHEE @SB RE Nt A - i
B -

g DEEREEE -HR-E -5
BRI EE FAREE - mHE

BABRIHE— /K HEBKHEDL | > FAmE A2 A
HIERRE ~ )UE#ESFEK - H—HES
TR R YGE E - R - B
RS —ERV B E MBI - Hph X EHEE
FUBIEI AR 22 e A R A N s (D B
PefgE (LR - FHEK - 2010) - SLEE AR
TR R R — i S B TRHR 1B
EEEE (R - fTHEEL > 2009) FIVTEEE
T RAVRE (YR - BE - R
JERE TS ~ EES 0 2005) 0 AT R E R TER
AR PR NS - DR KRR A B T AR A
#E FEAHONEE (Lyon, Shaywitz, &
Shaywitz, 2003, p. 2) °

fEbtE e - B RS T BRI
IR LR ATRE ST » B AR R DU R
B EAREE - e B E T AU
DUk B W ULl 1 - T a2 28 5 3l 3 R
( Vellutino, Fletcher, Snowling, & Scanlon,
2004 ) © {H;2 » Y E R LA
[ s R T B —
i >CFSFE R —EE = (morpheme ) HYE
FHHE (morpha-syllabic) 7R o thsCy
RIFERERE - iGN PR — R (BIET)
e THR BIERE - EIORTET > A
HROCGEE S B A AERERRIRE ST AT
KPR TR (B—rpaeg) BE
MREAEERN T S - 83 BLER
RN - FFAR G CE PR REANER
(Rayner, Li, Juhasz, & Yan, 2005; Rayner, Li, &
Pollatsek, 2007 ) °

BRI S B R v B B Y A SRR
(word boundary) > 75 " GHEEHA L
HMEEN > DR "ESEIEE ) MRETIER
PR A PR Py A A B S AIHE S SRR RE
FEIL » BBy R S BRI ST U AR E S B E i
M — B - FEPFE TR - IHEER
B EEEYEF =R a0 HREE
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B R BE H & T (Adams, 1990; Perfett,
2001) ; 17 HE & F s PR RE S R 24
BB RS TR D G5 Ry BN #E AR TR
FEEAEZE (Joshi & Aaron, 2000)

1980 FARENEEE DI EE IR
HOGAREERE S E T aR A A R
HEEY (GAEME 0 1989 5 HEHAAH > 1981) °
B TE L ATREE ORI R R/ NE R
fii o WF7EE e - BreaRe ) T RE e P S GE
HFEEE - 58T (1998) b DIBNHAE
95 PR R R B 4 R IR 52 BREAE 1) 1]
iH -~ B RREER ERRERISE T o BRI
ZekE 1% o REA B BOhEE T BeRE R 5L B B
W o FERBT - HA AR ) B A B
MIIEEET o R R I e ERetE BIE
FERRE AR BRI - (HEN R R
A9EETH R ARBHERRY K« PRI (2009) AIB
GEHIE— 2 258 R FE RR  2R A HE 1T /S0
(FEEER - HX 40 7r$8) B2
EINRERE R - AEA T R R A Y
RS - WHHIC (2003) 7ELL M HEEA 2
BISCHRFIETESE o o DGR BN BB
SO B 0 BGEAE Y T B S R B I
) PR R BT BB I B - BLARSSR
HE—FSEUR - EH AR AT REEER
T RSB BRIREE R REERE
FRAVEETT -

PE IR BB MR AT H i LB
CREAEA TR S B B R SR T - W
A R I A R R R AR R B A s B
JE o FasHil A B R R IR B TRy > D
PRE ST R e S RAER R A B
EE RN > RIS IR g tAE 1) 7%
B > ASIEHAEEE > TR e
BRI o PR E N —EAIE (Rayner,
1998) - A ENE T A S FA A LB Y
TERER > RN ER L AR T g

R ) (fixation duration) » T Wiz B A
TR R Bl BE BE R R 2 By T RS B A BE B
(saccade length) « ARERIIBSEN I CFH 51
Jila) - XOAT53 Rl - (forward saccade )
EfL Wi ) #2 Bl (regressive saccade ) WifE - H
o RIS BN Rl (regressions ) ©
BE DB X ATE TR S
R IREIRIS BE DA R BAL - (word-based
processing ) T aAZEANSRYREME  BI40 © FE4E
i - S B R AR RIRER (Reichle,
Pollatsek, Fisher, & Rayner, 1998) « ik 1 &4
RIZS > Fs A SR R TR S R
5B S A T R A e Y et i I ] B [ Y B R
(Morris & Williams, 2003) ° _E3itHRENFHER
WF9eRR » BB T T Em PR REJI R
SRR BRI 5 e R TEARES
HHRY AT TEIA M R R AT 5T - HIPERE T Kintsch
(1998) FrFiEdy - FEEREERIFE 2
—%& "R L (bottom-up ) Y FIH IR AE
J3,0 B TH BT (top-down ) Y SCEE R
MESR | AR EB=RE S (search for
meaning) HIBEHELE -
LSS B HRIREIIF R C %
Bl WAREEERERENESR T » Bi—
E AT TR 2L EIRE L RHK 2 200 2 250 2
¥ R - IRBREEIRE BRI LR
JUEFEE 5 BLAh o pNGE B B ) T EOGE
IR > HERAEERAHK 2 10%~15% (Rayner,
1998) - At - BEE AR - CEHE S
(Rayner, Chace, & Slattery, 2006 ) » LA iE#
REREEERZR (Ashby, 2006; Ashby,
Rayner, & Clifton, 2005) > EREH{EIZAYFRITE
e ERARE - —imE - EisEEE - 3
R A EA G AR E B
B RS o i LRI LR e s -
ERFEFRREEIIEIE - Rayner (1986) Y
WoegEs - IR B (AN N—FAR )
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HREREER 7Rl PR R 350 280 - Bt
B —EFE R R BE —F =K - Taylor
(1965) #H » PEEFEMIGE - Fl BRI
T HARGEN % - HERERIREN T e G T
b ISR RS - BEIREEREh
GIRISRE - O LR ISERD -

HER TP CE BRI AN G SR A
BRI SR AT1E Ry R A IR ERRS BRF AR
BEERE.  (H DI SCEE Ry B G AHRRNRE 5T
UL TPOCGEFAE R R RN R HREN B REAT
SCEFBLL - A5V g R 2 /it
200 £ 250 Zfb L[] - IR EIEREER ) =
S > EERAITE 30% /et (RT3 ~
BREAE ~ BEZ % > 2005 5 Tsai & McConkie,
2003 ) ° JTAR A BRI L YRR BN T R 52
Fran A HEE S R Rt E g B U S
HORRIEEAIRE - BN - GRS e B
AEEH R BN B (FTH#EEEE > 2005
Bai, Yan, Liversedge, Zang, & Rayner, 2008; Yan,
Kliegl, Richter, Nuthmann, & Shu, 2010) -

Chen F1 Ko (2011) DABI/N"FRAFAR 5
HRERAIRENF7EE T - HpCd B AR
SCE Rt BREERE 1  GRBRpR BRI
EREANE RGBT R B2 » HIREARERH
RURIRSAGEE AL » B4 - s it gy TR
SRR Z MY & o —HERER - S B Y
A B Pl e B S B R R R
AURREHAIRE - LR} - FERERATHAL | - AR
$U b, 2 B SO BI T e RS SRARAEL (Rayner,
1986; Taylor, 1965 ) » RIFEEEAEFRRAGRG N -
LR IR S A - BB R 2 s
R o #5E LA AHBAR h SHRESE AT R - K%
By GEE - A BGNEE B i
HARE - Ar HBEREE AR R T
fif °

PN —fi LB - TR S iR 18 22
TRk 5l B2 A tRE DGR SR AL R Ry A s

AU FEEAIE ? #7ERH (1998) WoesEs - 1&
) REERTEDLTS  BYIEE A RERE T B
PR A B - AR T RE R
TEEAL, HERERER BN E A EEEN
RGN - [HIGEEMNE  E5EWNITE
o A FRERFEM R SRS - B
IRBREREEEA R B ERE G > BETIAYSER
RFEEAVBIR - Ih—AAZENE R
AIRE R B CAIBRIR T (2004) BFFCRTEEERAY
CLBETEAN B B 0 JREVE SRR 1
SE P EG A ER SR AR & AR A Pl R A
wENHYER - SREEET R -
MRER (2009) AYBSERSSREEN - B REEERE
T B A AR MR R SERRR SRR BIIRE
PREEFHAMAYBERE R - fr e Lot If9ehs
AT - B A B R N 2 R
i 5o B AT — M SR BARL 5 R 2 e
BN e NEFR AT -

BERRERA (1998) FIMRERK (2009) HY
R RE R TR LEEENY | fEREREE
SEREF AR E A ERNERNEE
ko (EERENTE MR RE R E H R
AOTEEE T » G E BeRE R R A R R Bl R
FEHATNERI A o RREE T i 5
BT RS R SRR SR - f5R
FERRERE SRR A RRIIR AT
PR B R AR Bl - $RR TR A AE
IINZB TR R R e 22 R A R N 2
@ o

WE - NEmaPtE T (Reichle et al,
1998 ) EiH XK AR B W52 ( Chen & Ko,
2011) » #ERBIEARAG IR - B4« &
SRS s B e R R B REAY - 1T
bR T SRR - SRS RS R S R B R
MM EEKEZ— - Hyond ~ Lorch #I
Kaakinen (2002) #EFrHIEERER —RH
B > FS SRR PR A S 2 RS
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F (Feazhsert > TEEERYREE By topic struc-
ture processor ) » H g HIE AR & L
TE PERIASCRERERES (TERifsert > 1
FLAEEE = B slow liner readers ) RS »
Chen 1 Ko (2011) HYRFFethagsl - =F/N4E
BB A BEIRERR A SR » A eI Frl S By
& b B A R R RS R o AT A
(2005) AYRSEtHAEEL  EERIHSCRIRCRARRY
EREAARE > H iSRS E AT
SE AR WAEBRENE S T
L TABREERIASCHE o 1B A SO RERE
[~ B KB BRI Sy #E R i
B .

Chen f1 Ko (2011) FYIF9E &t =R
Tk BRSSP AR B AU R
HEITERRY » BWTFE AT R — i i B R &)
MR RER} - M BB R 2
I it e 2 P PR A PR A AR — P A L - By
RETHE A Pl —fi 57l 7 5 5 B R e g e = )
FEAI SR AR AIREY E AR E B
FEFPEEL Chen M1 Ko HERHRIFFEHER - DUF]
AWFFEE R — i St B B LU -

B 0 AWFFORERT B R bl B R A
[E] Sl AR IR B R ANE - s
FEFR TR AR R AR BT T R A1 — Mt 5o 3 2 22 B0
e - FEARBIZERHN AT L > SEDL TR Ry B
FAARBE R AT Pl B R S B —
SEREINEAIRR R B DLTE L B
BRI T AT - LUl e bl e B — A Sl B
R AR A SRR B R Sl B T DUR
AR B AR TEEAT IR
12 o B HRNmERFer S LA s R N =
AR R ATt e R R
Tk 5. 28 B — it 5L 3 2 PR G A IR U B AT T 1
W o B T AR T R S R — A G B LR
BB -

-
/2

— BHE

AWFeEt A E e R R
BESLE L 100 4/ NBEZREL  Heh > B4R
73 47 0 AR 27 i 0 RS RIER 5]
B L AR 19 A7 0 PO 34 £ 0 AAFERR 20
fir > FREEAR 27 A7 o fRERE TR L B A e A
LA B4R BN EE AT e N AR
FIETEEIERE - EERGE ~ B - AR
B BESEES > (HAMRAERE 2 HE S
AORE S E— P IS B 2 BE R
HERYREAY o KL - TR — RSB AN
24 R IR B — BB - — Mk
At » BB b B P RE A PRI P R R e B
G2 AT B TN U R R G B
18 (RS > 2005) « AMFFELL TERSCRA
BRI M B (OB - BRBHRE ~ i1
i > 2011) eI ER AR 2 BEEVRG 1 o AR
Bl Z2ERMRAEE R E (B/N=2]N
AR ) AT RS A8 (AR
WK F B & F B #E) KF ks 115
(56~144) > 117 (71~160) * 120 (63~
162) > DI 151 (90~188) F - R I BI/N=
AR A i BRFRTG E ER H BT e ] DL B
PR — i B R > B/ NYEN AR R
BERE  HERG EEIRECE A
(2011) WAy —Mt i Ene (REIrseiEstit
B/ NTUE AR A — A S B - HoAg sy
IERERG B B PUAEAR 186 T ~ FLAFAR
191 5 ~ N 232 ) ©

LR 2 BRI 2 B30 Rkt 5 B B L 1
HERRIER IR - HREEBIRENEC sk
IRENTT By T AT AR A3 R HERRAESE - [
I BEEiEh 2 iR e —E -
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— - BERE

AHFZEH Dell OptiPlex Gx260 2 AHZHH
NFEHSHCHE SR EyeLink 1000 HREREHERH
REBIEERR 1000HZ (B1EFEEE 1,000
X)) BERMEBIAE Dell 19-inch SVGA
monitor B FRFENTE By 1024x768 RFE(H - H
EstefTrh » GRAERRR th g I — SR
3o BEE ST RI RNy 24x24 1R FE
(pixel) > fTELF T2 RIRERAERIE 48 BR1E -
FEIFE Ry 8 B3R - EEMR R ERES
65 A4 TEILEEREZ T - BHETFAY A/ NEE
Hig » KK —EwA -

= BRMH

AEEEATHE A B YREE S HfEs
SEDG T E N N W NI g
Chen F1 Ko (2011) Firfl FIRYZESCAEIA] » PR
FISGERMER—) - BRSCENTFHAZE 180
T RGBT Z 88~ 99 ~ 98 K
110 flEH » SR AIE 1.68 ~ 1.53 ~ 1.51
K 1.33 flF - fRepoeafgebeny T BB R
o HVUREDGEI TR - Rt SRR
ZEREE - WARERRET FAYREE KR
t(412) = .13 SE = 2.74 > p>.05 - AWFEER
S FHR EAERR (HF words) EFEEEE
alth 2257 KA E# 5 {EAEE (LF words)
EIRFEHEAREAR 42 XE - WREZ
RSB LER 2 HIE 8% ~ 7% ~ 9% 9% °
m -~ EEEERF

B R A A - & e TR 1
B - 825 BRLGIREECSRE R - IREIE
By - BEEIVIRIGERE S W 65 ) « IEXE
BabHIaHT - S 2 BRI A T LB E
{E2£ (calibration and validation) * #IF/E2E5E
% - BRESGEEAARERET - B3R

NEEE RO EEME R - CEH
HiFT > S ETRAIE (drift correction)
RIEMEE - A g mBREE - AR
BERHREETRIRE WA R EAETE C
TR AN TRIRERSR ) AosEeR
EBERITE - FEMRTE IS B R A 2 BE
JH B H HE R SO E AR
NEERRSE -
fEEXEBREE - TR SGELRERE Py
TIAXEH - HARE R HIEpE R EAEA - fE 8
BmfE - 2EEER G NIEHREEE S
(drifting) > FHHAARWFZERISCEM R » Bifat
ST TR R ARSI TEERRGET (BIRTIRIATER K
() 48 H3(H ) » [KIL - BNEETE TR pnfm
% > IREIFECIRER S LeE R EELL closer inter-
est area (Jth}% data viewer #220r data report 1
ZNERDIRE ) EITHIE - (Rt RBIEIE
bE & BRI A T g - [RIE A
& N R B EH RIS 1E R B 3R Hh 3 Ak
RS - AIfERE RS R - FEF BT
HEITILEROESESE - DARELR N —EERXHE
HEFEEET > ARG RS SR
s EIRE AR HRE -
T~ ERLEEE S
BT 100ms BUERE 1,000ms &
AHIAEG534T (Morrison, 1984; Rayner &
Pollatsek, 1987) » BEIREVE R L AR E R}
() 7.8% o BRMTLL T3 ) RBlERE (area
of interest, Aol) HYEF! » FEHREISEIRELH -
HIPSEIPN =T v Vs gl (C AR ElENE it LR
53 2 T B 78 (characters per
minute, CPM ) » [—FE#EE Al SO Wl Y B
5 R g B S 3 BE i I RER (average
fixation duration, AFD ) BGZRAS BN HHEE
(average saccadic length, ASL) SE R FEAZHL
AR SRR B HIRTRERE ) - W BRERE AT
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RN SRR LA - PR A RS B
LA (Inhoff & Radach, 1998 ) ©

TELAGH 253 B E AR W IR B e ch - AT
AR A ERAERBICR - = (EIREEE
AT FH AR IS Wl 3 Bl e it i AR L s AR
FRERFERL (Radach & Kennedy, 2004; Rayner,
1998 ) » sr Al E EAGREE » fEakaissd
— K AEEEIIAEIRE (gaze duration, GD)
Bb— Rt AT S A e e E R A
SARERR IR 5 HoR - FRE B AR B
Bl AEEE RS (rereading gaze, RG) > H
FIt S RASE B AR IRAS N A R B S
I E R E R = SEEY
ey AR FF [ (total reading time,
TRT) -

RFgeZ i EE 2 Chen 1 Ko

(2011) ZHF5e2R4% - BRfsesrRitAaE - 16
BT > K Chen FT Ko BFFEH ATl
Bl /N =B — iR B R B R AR A 2
At > DRI L B2 B e e i, B B —f e B Bl
AL BE - 2L Chen Fl Ko WZEZ B2
AR e —E - AR ZR /N H
ZEPNEREAEABBLE 14~ 14210 K 16
A o TERET L > RIS R SRR
2 (linear mixed effects model * LMM ) 73 5lt
¥ GD ~ RG ¢ TRT =B34 74347 »

LMM #9534 5 2R Ry w] AR i B2 3
FRETHEE A OB IEIIRER SR » (R > R
AR R T T T o RS S
SEHI% (by subjects) > DU BIEH F91E

(by items ) HY 23 #7T & £t ( Baayen, 2008;
Baayen, Davidson, & Bates, 2008) ° HFATLE
SR B K 3 AR B R AR S5 -
ARWFFEATER I LMM 247 202 1E R #ia Tk
gErh > DL Imer 3535 (lmer package ) 1T

(Bates, Maechler, & Dai, 2008) ° FE#EM

et BRI R (estimated effect size,

b) ~ fE#E (standard error) ° DUz t1H (E
|t| >2 BIEREEKAEE) -
BRI R KESE - EEERE
R AL » P—Fkt n] b B B2 P i, B B — it
GABETE R R B A o R AR IRE R RR A 2 SRS
& > LA LMM SEfTERI TR - 3 Py
VS - HIEWEE R+ 5/-5 (Hae—it
BAS) » A E M - AREEE IR E
Fo+.5/-5 (BEERHEE—MEE )  FH
EHIE CL: PUEH— =%k c2: fiff
Me—V9ERR 5 C3 + NEERR— AR - HKZED
SR AT 0 L LMM SET TR AT -
SERAE NI - FLRE S B R Y P
BE Ry+.50-5 (SRS E—RR A {K4E
Fil—re e ) 0 S E LR
RIEEE B+ 5/-5 (BEERRE S —WGEE )
FEARAEERIE CL - PUSFER—=4F#f - Cc2 :
FAEAR—PUER  C3 ¢ ANFER—AFR -

TS

—  UREREMNSHER

Fe— R/ N =B — i S B A R
Tk e, 2 B T SR AR B AR BA SRy - o BT
B GE 78 (CPM ) ~ -39 5 i /Y I R
(AFD) » DA R P Eh iy BE e ( ASL)
(LMM 23472 b ~ SE ~ t {8 » FERMIR—) -

BBV BERERYF . (CPM) HUASR
R BEERUECRSEE EERCR (1= 253,
3.91) » BIl—i% 5d #1943 i m] R G - B B
WL AR E R E TR
9574 T RIREA TSR R EREASE © H—HG
REUR > BTE IR Sl H A B R — it
GAEENG o (H R bl B A — A S EARL
RESE RS - AR L =AY
7= BB A AR E B KHE (t = -1.53, 052,
1.85) -



88 - FERAE e T
— —MREMBERE EnE e ZFHREE s SEEE g R B B
*® BREMBREEREEFERANENERZFHORETE TR EFRIEF
65k %)) sk
CPM
o — i 5 B
FRHASC LAEE FRHASC (V&N
M SE M SE M SE M SE
3 252.56 15.44 262.04 19.23 216.61 16.71 237.89 20.33
4 304.85 16.33 302.58 16.73 212.30 14.58 261.58 17.74
5 253.36 16.56 325.98 21.12 204.97 16.71 243.01 20.33
6 363.55 15.31 402.74 18.51 205.66 14.25 238.90 17.33
AFD
P — g L B S
FHASC V&N FHASC V&N
M SE M SE M SE M SE
3 267.65 17.77 265.89 19.72 265.66 6.53 266.58 7.56
4 244.30 21.96 234.94 26.21 254.37 7.28 244.47 7.78
5 235.83 12.88 216.66 10.68 292.83 11.69 283.83 13.93
6 212.87 6.56 198.87 7.85 262.93 7.56 246.84 6.98
ASL
o —figt S BN S
FHASC [HE i FHASC [HE T
M SE M SE M SE M SE
3 2.46 0.51 2.52 0.49 3.12 0.18 3.12 0.21
4 2.45 0.06 2.54 0.24 3.52 0.16 3.62 0.14
5 3.19 0.19 3.46 0.16 3.17 0.22 3.55 0.23
6 4.80 0.35 4.78 0.37 3.20 0.14 3.34 0.16

Ak ASL ZEPREAL Rl A - AT RIS — o

S R (SRR e 2GR
BB AR K (all ts<2) o HASHR
fH C3 (NHFM—AFMR) MEEEINNZ R
TEFEEEE /KHE (t = 2.09) @ MHEKREEHR
FAE RIS K E A BE Re /S AR R A g o B
FIBIRER L I E IS R IR R R
BEheE - AR - BERER BN - ANE
R IREA 288 PR RO AT — M S B 2 B R A A
=RFRASERIES B2 i AR /K
# (allts<2) -

(—) TR (AFD)
xE M8 53 T2 A R B S 2R

(t =-2.53, -3.92) - —fi 5l EHY AFD HHERRIR
BEMERE  FrE24 S AFD th
WHBERRA RIS SRR | = Iy
ARG AEFEKAE (1 = 1.36, -0.23, -
1.68) °

TR ARG - R KL
BTSSR kY (all ts< 2) - {HEE
SRRSO AR A > R SRR c2 (A
FEAR—PYEERR ) ~ C3 (N —AAERR) Rl

TR R A AF R EEEKYE (t = 235, -
2.30) ° HHER—Pr 2B AR 1 & BT R 5%
Bl Bl NYENA AR R R G 2 S R B



BRI MR S B B

FI— S E R R AR - R TR A1EH
ARGy AE AR AR /K AE (allts<2) -
(Z) Fo%EnEERE (ASL)

HERANSETESR (1=-007) fﬁ?
— fife 5ol B 1B 7 R g B B A e R PR R AV 1B 5

o ZRENCPIR B A VIR - 3¢
A FENR (1 = 246)  BRATHZAERRE

TCRRER) ASL BRI » R
b AR R RS PR ASE R K HE
(t = 0.29, 1.02, 1.64) - K FRAAEFHIIES
5 MR AL HEASERE AKIE (1< 2) - H
BEMA C3 ONER—AFR) FREEEA
MR BRI /KHE (t = 2.31) mEEN
RER(FEETE ISy JE) Ao i TIVARES e 225
ASLs EHHBRMN AAFERERA: > i f ~ SR
B AR BRI A A 0
Fer AR A 738 ] B FER FEE FEIARIAE Y - IR
HNER B RE SL BE AT B/ NFL ~ PN AR S R B
FI—fis 5B 2 SRR - =RFRAEH
A9ERST » IR A ACERIE /KYE (allts<2) -

AR EMMSRER
RRRBUN = BN EAR R E SR

AR B IRERRS B FE 15 - 89 -
fi5e 5o 2 BEIREL AR [F) SCHERE - (6 B EEAE =
FEIRBIF AR < IR (LMM 23T
b~ SE -~ t{H - FERMIER=) -

DUF o BIGE SR — A st e i ~ [l
TR e L B0 B SR R S AT S s 51
(—) B REERRAERE (GD)

1 TREERR - AR - SCREEEEAE | AR
g 0 BEEEU - SCRREREARERE TR (1
= 20.62, -7.94, 12.58) (LMM 7472 b ~ SE ~ t
B FERMER ) - BE RS EAY GDs BHE
RN —#EE - P S BRERCR IS - GDs
B N T VA 0 I 1 1o 4 R )
FAHY GDs ey B2 5 I el 3 v 4 A O FRE ]
(AF=) » FHRBR L ZEERHANER
B AR KM (1=-1.96,0.96,-1.73) ¢
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tp2-1 68.92 33.03 253 -2849  10.85 -2.63 -1.72 2405  -0.07
gn 34.10 8.72 3091 -10.98 280 -3.92 15.89 6.46 2.46
age2-1 -83.36 5437 -1.583 2484 1822 1.36 1149 39.11 0.29
age3-2 39.21 4766 0.82 -3.61 1597 -0.23 35.02 34.23 1.02
age4-3 6791 3532 185 -27.72 1177 -1.68 4324  25.49 1.64
tp2-1*gn -11.83 17.46 -0.68 -3.32 5.61 -0.59 -8.26 1293 -0.64
tp2-1*age2-1 -160.52 106.95 -1.50 83.45 3558 235 -23.03 7729 -0.30
tp2-1*age3-2 153.76  96.72 159 -75.69 3290 -2.30 87.26 68.94 1.27
tp2-1*age4-3 15191 7267 2.09 -21.41 2439 -0.88 12059 52.18 2.31
gn*age2-1 37.15 29.07 128 -12.54 934 -1.34 1554  21.52 0.72
gn*age3-2 33.61 25.07 134 -0.34 8.06 -0.04 1193  18.56 0.64
gn*age4-3 -23.98 1932 -1.24 -1.33 6.21 -0.21 -25.80 1430 -1.80
tp2-1*gn*age2-1 -31.05 58.14 -0.53 -2.67 18.68 -0.14 -8.21 43.04 -0.19
tp2-1*gn*age3-2 59.10 50.08 1.18 -6.39 16.10 -0.40 0.59 37.06 0.02
tp2-1*gn*age4-3 -23.64 38.65 -0.61 13.00 1242 1.05 -7.87 2861 -0.28

ﬁ:‘;t Dtpl=— EpIE tp2=§»?ﬁﬁ§ﬁ%§ft’_§ ; agel== F i ; age2=]"F 7% ; age3=""1 F & ; aged=""1 F & ; gnﬂi“ﬁg ;

b fififl[[kL Coefficients » [i' /i KLkl Main effect (Sturt, Keller, & Dubey, 2010, p. 344 ) o 4 [T B - [H
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Fixed effects: GD SG TRT
b SE t b SE t b SE t

(Intercept) 350.65 6.00 58.47 48587 1393 3489 52712 1493 3530
tp2-1 136.19 11.33 12.02 89.37 2640 338 111.04 2829 392
gn2-1 -4280 539 -7.95 -68.08 1481 -460 -106.72 1205 -8.86
wf2-1 5580 431 1295 11352 1314 864  132.29 8.79 1504
age2-1 -29.59 1511 -1.96 -3820 3514 -1.09 -4725 3785 -1.25
age3-2 1580 16.53 0.96 -16.02 3835 -042 101 4145 0.02
aged-3 -28.33 1640 -1.73 -5880 3792 -155 -61.88 4116 -1.50
tp2-1*gn2-1 -1007 740 -1.36 -6.36 2388 -0.27 -10.76 1474 -0.73
tp2-1*wf2-1 1844 8.0 1.96 -4.48 2556 -0.18 -1.05 16.32 -0.06
gn2-1*wf2-1 -16.52 862 -1.84 -555 2627 -021 -67.99 1758 -3.87
tp2-1*age2-1 -444 3021 -0.15 -59.32 7027 -0.84 -3054 7570 -0.40
tp2-1*age3-2 4514 33.06 1.37 85.08 7670 111 91.10 8290 110
tp2-1*aged-3 -1764 3280 -054 5312 7587 0.70 7186 8231 0.87
gn2-1*age2-1 -21.47 851 -252 728 29.09 0.25 -20.02 1644 -1.22
gn2-1*age3-2 -18.12 912  -1.99 -4445 3159 -141 -60.81 1761 -3.45
gn2-1*aged-3 1116 890 1.25 60.34 3116 194 73.86 1719 4.30
wf2-1*age2-1 -3.27 849 -0.38 4822 29.04 177 1797 1640 110
wf2-1* age3-2 -409 910 -045 -39.50 3141 -126 -3419 1757 -1.95
wf2-1* aged-3 -11.75 887 -1.32 -20.37  30.90 -0.66 -21.34 1713 -1.25
tp2-1*gn2-1*wf2-1 -7.80 1619 -0.48 51.07 5108 1.00 -927 3263 -0.28
tp2-1*gn2-1* age2-1 -58.71 17.02  -3.45 -43.30 5815 -0.74 -3342 3287 -1.02
tp2-1*gn2-1*age3-2 1576 18.24 0.86 109.11 6322 1.73 89.69 3522 145
tp2-1*gn2-1* age4-3 -1267 1781 -0.71 -7349 6241 -1.18 -5497 3439 -1.60
tp2-1*wf2-1*age2-1 440 16.98 0.26 67.08 5810 1.15 -10.80 3280 -0.33
tp2-1*wf2-1*age3-2 -21.40 1819 -1.18 -56.84 6290 -0.90 -56.97 3513 -1.62
tp2-1*wf2-1*aged-3 2001 17.74 1.13 131.94 6184 213 12833 3426 375
gn2-1*wf2-1*age2-1 -17.73 1696 -1.05 -86.82 57.87 -1.50 -48.88 3276 -1.49
gn2-1*wf2-1*age3-2 -21.42 1819 -1.18 50.86 62.83 0.81 -21.21 3513 -0.60
gn2-1*wf2-1* age4-3 283 17.76 0.16 53.04 6191 0.86 69.10 3429 187
tp2-1*gn2-1*wf2-1* age2-1 -53.78 3392 -159 -4550 11579 -0.39 97.63 6551 149
tp2-1*gn2-1*wf2-1* age3-2 -23.63 36.38 -0.65 12754 12580 1.01 -26.16 70.25 -0.37
tp2-1*gn2-1*wf2-1* aged-3 13.20 35.50 037 -120.12 12389 -0.97 -575 6855 -0.08
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ABSTRACT

Purpose: Chen and Ko (2011) found that older students treat word units as the primary
reading unit, regardless of whether they read words at a high or low frequency. Younger
students, such as second grade students, do not treat words as primary processing units
when they encounter low-frequency words. Rather, they read according to characters.
These findings suggest that a word-based processes strategy is adopted by Chinese chil-
dren; however, when presented a word with low word frequency, younger Chinese chil-
dren tend to read systematically according to character. This raises the question of
whether Chinese learning disability (LD) children adopt words as reading units when
they read text. Young children with reading difficulties may exhibit weak word-level
processing skills rather than comprehension deficits alone. In this study, we investigated
and compared the eye movement patterns of LD and non-LD children while reading text.
Methods: One hundred LD students (from third to sixth grade) participated in the study.
All were native speakers of Mandarin and had either normal or corrected vision. The par-
ticipants in this research were referred from the pool of students with learning disabilities
maintained by the bureau of education of a local county government. The participants’
eye movements were recorded using an SR Eyelink 1000 eye-tracking system at the rate
of 1,000 Hz. The participants were tested individually in two sessions. In the first session,
the participants were administered tests to assess their reading fluency. In the second ses-
sion, the participants were asked to carefully read four passages and were told that they
would have to answer comprehension questions after finishing each reading. Because the
materials used in this study were identical to those used in by Chen and Ko (2011), we



were able to compare the eye movement patterns of the LD and non-LD readers. Find-
ings: We focused on the ways LD students differed from non-LD students in first pass of
processing and subsequent processing. In general, both the LD and non-LD elementary
school children exhibited the effects of word frequency. However, the LD students re-
quired a longer fixation duration than the non-LD students did, both during the first pass
and at subsequent processing stages. One phenomenon worth noting is that no difference
was found among LD students in different grades. However, the non-LD students showed
a significant difference between the fifth and sixth grades. The non-LD 6th students fix-
ated on LF words significantly shorter than did those of fifth grade students during both
the first pass and subsequent processing. Conclusion/Implications: Overall, the data in
this study showed that the word-frequency effect appeared while the LD students read
during the first pass and in subsequent processing. This suggests that LD students process
texts according to word even when they have relatively slow word-decoding skills. Based
on the pattern of data, it appears that the reading ability of the LD students in this study
did not change as they grew older. This implies that when LD students have reading dif-
ficulties, their difficulties continue as they matriculate grades. Could specially designed
readings make a difference? This will be an important topic in educational settings and
will require more study before a stronger instructional program can be designed.

Keywords: eye movements, text reading, learning disability children
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