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A ok 9 e 1A R R R S [ T v e [ 4]
n SRR, A7 7E 3 A TR SR RN 5 (2)BE AR
10 011 P A LU R W € 20 N i 71 < o SO S e P L
n+1 BEERLIT AL A 7E 25 22 5%, t(49) = -2.10, p =
0.041, Cohen d = 0.30, 4+ 5 [V13d] n Ay =y A5 1] B,
) g [T ) k1A AL A (] G 3 T rp S [U1] n 2
AR RIS, A7 G 2 A TR AT E AR AR 5 (3) T AL
[i] o rr S [U13E] n FEAS [ 26 R, @il rp e U13A] nt1
(Y G R LI )AL 3 25 7, t(49) = —2.12, p =
0.050, Cohen d = 0.30, {42 [U13d] n Ay =y A5 3] B,
R v gk (U] o1 T R S T T v e [T
SEARAT RIS, A7 7E 2 A TR E IR A (4) A
UHL . h I NE] n ZEAR RIS, @ e e
n+1 B EFERE AR D 3 25 57, 1(49) = 2.01, p=

0.039, Cohen d = 0.29, 415 V13i] n Ay =5 45 3] B,
Bl g M 3R] 1A S LR 2 D T e [M19A] n
SEARATIRI Y, 7 S IR AR IR N . LA &
T, HrhgeMiE n S ARSRIEAH H, 2 rfk [M19E] n
SRy e BRI, g X6 R v S U] ne 1A R A
(B)  BEERLASR] R ) s, TR R R /D,
ot P 0 ] 352 P A 7 3 A TR A SRR

S W N N PR B ) O s W o 1 L RS
T R] TR, 5 B R v 1] 1352 v g 1] ] ) T A R0
S AR SE SR AGONE o A S5 v A PR A Y R X
BP 448 n MU 25 n+ 1o 303 X% 4498 n X — 48R X
M5BT &I, 6 B I TSP B 845 18 R
Bf () 5 AL B () 0 B 3 T 7K P 1 8 A e T L B
[B) R, AR BT AaiE] ] n B 2 A
PRAFEVER, B0 UE T 1] BN B A7 A 5 38 X B 25 98]
n+1 X — D4R IX AT R R, A SR i TR
TR I TS A8 AR L, AR A BT v A8 g 1] )
n XiA] n+1 B SRR AR VR, SR T TRDGE IR A%
MIFEAE . L2, X P 248 X 2 AT, 15 3111
SR T ARSI BT H IRk

ZE LTIR, S 1 LR AR, S D A
7535 AR, HLR BUAE RN N T A S AN
1 ) 52 P A A 8 ) TR SR AL, B v g [ ]
n WSRRE L T — 0 o+l BT, FH5g T
N T AN T 2

30 SEH 2. e B R A e U]
Xof ) ke (M FURL AN )52 i

31 #EEH

SEHY 1 A5 RFRW, AE I [ 152 A AR RSN
KRB R A0, B rp e [U19R] n f TR1 A2 6 I e g
M3 n+1 @ = A5 m . Rt, S8 2 [RIEFR4
Hh g MT9R] n (9 TRDARN I e [MTR] n+1 R PR S 2
A, SR FSEEC, 55 RE0 b Je RGN S g
[T o] X 1) ke T R A5 07 P S
32 MRFE
321 #Hik

VU K= AR A 68 4, B &Y, FiTE
19~22 % Z [a], FHJ4ERE M =20.68 (SD = 1.21)%
JIAA B BB IER IR, BRE Y s,
A BRI UG S50 T 7 2 S R
322 ELWig

KA 20 s Al . A IR < (TR IE]
A FHFE T . & R T . JERUTIR . 42 ) FRE)



55 10 1] v DS TR e R D 132 v v e (M N B I e [T SR A O ) W 1149

[SE A A S Ta a7
323 MR
(1) S 5614 R A B HC

S A AR 14 35 RO Y AR A I T R o TR S 1,

e L AR R 40 X (80 AN, 4Lk 80 ANEKTE
AR R A . S 2 TR SCEER N R B AR
25, RIS, BB E N 4 R
et BIAHIE T 3 R 000 R AT AT il (I D)
TR, IR AR 251 T R BULIR], Wil 2 i .

AR R A ey s ARty [ B
AaRqaE AR gy [y ATl ([ B
HaR R R [y AR [ B
F R e R AR AT [ H

K2 PURh AR 1R B A
I BT EEE. ~ERATRSENT

()BT R (L FE TR A FT5E)

OV (B4 1] n A9 T2 FHAE] n+1 B TERE)
18] n A F B A TR RN IR B 1T 2 o % i BT 40
X g AR 4 T A A A K R A T 24 AR G, TR
KI5 50« 1(39) =2.92, p = 0.005, 7= 45 4 i) 43l ik
FE TR, KA EE RN 1(39)=-2.69, p=
0.303, m i SR K2ZES AR E . 41
n A ) AR P 2 (AR I 22 LR 5,

*5  &iIA 0 ANAAIE K FHEMIREEM £ SD)

2H 51 TR KR/ T J7) WK (FFED)
R 244 + 493 3.88 £ 1.15
R 16 + 13 4.55+1.08

1) n+1 AT AL FE TR TR TRL A | TRl T
TEALTR PP A o KR R T . [R) 00 AL T
SANGAETS T IR B SR AR AT 25 AR g, 1]
PRI AR F2, 117)=1.91,p=0.153, £ =
AN ST TR 8 TR 25 S AN 2 TG B 4 R
e F(2,117)=2.47, p=0.089, KM =M T
PR IR K 25 S AN B 3 o = TR ] F1 D 0T ] 4
(- P FIBRIfE 22 W3R 6

&6 =MIALIAAIABIAIEHK H T HERFREZEM + SD)

TR 17) TR/ TT7) W (FAT D
A [ TR 375 + 247 2.85+0.09
i [F] 256 +297 2.55+0.12
JEAL TR 354 +323 2.72+0.88

AL, i 30 A5G K A B AL LR (1) JE
U SEATPE R, BPPT 2 T AL, T5000 1] 5 4 ) T4 4% 4
TFIEE W FICAURE R . eI R 5 St
FoRTEEAALL, 5 FRIEFAL) . PEEL RN
M = 4.01 (SD = 0.35), FUIEAL L ia] 5 A [F] 7540
A PN FIE AR R S, 755 L EsK

QEFIFE o AT I ITE G A B | i A
AT P o PARNE P2 ST 2 1Y 80 444
=B 25 IR JE 1 (40 X S5, gl 80 N 3¢ m) ¥
(40 Aa)FHEAL) /)4 il FE U] [R] S 56 1. 3 20 44
AR A X 80 ANl S0 AT BRI L XEE AN
ALPEE R RE . A FA BT E R S ST
FTRAEFAGH, 5 oAb G, WELIRN: M=
4.12 (SD = 0.31); A FHMEEITE R 5 S0
FKoRAEW B, 5 FomAewH), WELIR . M =
1.63 (SD = 0.29); 4 i A] T ok DF 2 45 R h
2.5%. VSSRGS 1AM HAEE A, 7]
TOPEAR, #5682k . 2 5N0PEE fva) 91
S B PO K2 A AN SN E S5

MRG0 25 A, AT G LI EORIY 80 /ML
A FIATRET A, 43Rl 8 1 block, ™ block
LR L R4 R T 2 R R T i — 4, R
PR ) — AN, HL 5 B AH [R) Y DU A A 2
A, RIEEAS block 152 50 4 BHaL4E 40 A4~ 1E 2052 56 4,
Hopm . ISR A 20 A, BRI RS A
10 4~ He4h, #E4FE4 block HERMIA 20 A4~ AH R 4G
KA TR, SCg ) AE A BENL R B, i DR
TAEL BT AR B, BE1> block HH A 20 /> [a) &
M, BT R ECR R I, A S
25%. AL RN 80 A, BIEH—4 block
B BEAT 55, KATTE 35 J3ah e lUEA 5L
324 ZHRERF. Hiigs

A 5256 1,

33 ZR59

T A v ] S 6y 1, MR e o B E 1Y 5%
ffiFH SPSS 20.0 X &G HEHE T4 BT AL B, XF H Aria] 1y
1RSI €1 1 i B S e A W B Vi (M Y 3| B S R |
13T (Fy), B 7E B A il 145 iR sh 38 45 19 - 2B
FbrifE 2z W3k 7.

T2 T R Bon . () B UGN a] R4 =
WA, Fo (1,67)=0.17, p= 0.676; F; (1, 39) =
0.02, p=0.899, TALIRIZEA =00 3, F (3, 201) =
19.86, p < 0.001, n; = 0.23, 95% CI = [237.31,
312.95]; F;(3,117) = 0.16, p= 0.925, LSD £ & L4
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£ 7 HREBFIALERINIERNEHEMIFES
(M £ SD)

s ﬁu@ﬂ% HEERILASE [A] E'i H E? (ﬂ‘)ﬁ
Bif 8] (ms) (ms) BFE](ms)  WREL(R)

EAEIE] 276 £76  376+162  642+311  2.2+0.8
EWEE 262+66  333+94  525+£205 2.0£0.6
EBEAL 238+62  296+102 546+306 2.1+0.8
EEEl 299+63 387+98  675+245  2.6+0.8
{GHAEIR 26175  342+133  597+285 2.1+0.9
ARl 244459 3274100 505+211  2.0+0.7
RHERL 26691  325+88  517+187 2.0+0.7
(AR 296+74  383+113 714+282 2.0+1.0

REL, MR . & R A T i
YR A BT () 347 S 3 0 T4 o B 45 4 (ps < 0.05).

S PO IR R AL BAE L, Fs (3, 201) = 4.80,
p=0.003,n; =0.07; F;(3, 117) = 0.08, p=0.969, fi]
AN S BT e B, T AR TRURR A 2 T e A8 ] 1 B Ok
P A] (2 2 TR AR (2)BERRRSa] (R4 325
REE, Fo(1,67)=022,p=0.641; F; (1,39)=0.01,
p = 0.936. FALIAIEH FHN B E, F, (3, 201) =
18.86, p < 0.001, m3 = 0.22, 95% CI = [290.91,
406.17]; Fi (3, 117) = 0.16, p = 0.924, LSD £ & [t
KB, MR . R 000 U 4 1)
PRI [R] 5 25 0 T R B 45 1 (ps < 0.05). Tal43i 5
AR SR HAE B3, F, (3, 201) = 2.88, p =
0.037, my = 0.04; F;(3, 117) = 0.08, p = 0.969, fiij ¥
BN AT AT IR, TEAL TR 25 A4 T e A0 1) F) 45 400 B )
S E AR R, (3) B LR SR 3R AN AS
#, F(1,67)=0.96, p=0.331; F;(1, 39) = 0.00, p =
1.000, TR ia] 28 =200 3%, F, (3, 201) = 28.35,
p < 0.001, n2 = 0.30, 95% CI = [472.16, 749.73]; F;
(3,117)=0.05, p= 0.991, LSD Z & & & B, AH[A]
TR . R TSR R AR TR S A 118 e L) )
FH TSR A (ps < 0.05), A FUL I 2
A BEAEFA B3, F (3, 201) = 1.30, p = 0.276;
Fi (3, 117)=0.08, p=0.969; (4)6 FEM R EC, 146
WA B E, Fo (1, 67) =0.55, p=0.459; F; (1, 39) =
0.11, p=0.745, WALIREIZEAY F2400 3, F, (3, 201) =
25.23,p<0.001, 1> =0.27, 95% CI = [1.91, 2.89]; F;
(3,117) = 0.04, p=0.975, LSD £ &l & P,
B = I B TR I A (D B R B S LR N SRS R e R @ € 53]
TR AN (ps < 0.05)o TS TN IRI AL 1Y
THAEMARE, F (3, 201) = 0.53, p= 0.660; F; (3,
117) =0.05, p=0.991, LI LZ5RFRIA, 7 miE b i

Hh, R AT LUMCE v e [ A P AR A 1 5 R T Y
R B, XAEERAG R AR B YU ] | BER
IpI), MRS R AR B AL ] BB S Fr
B2, HAER IR 1R B A TR iR) S 7 14 58
HARH, RIERLBAL AT e ] (4 15 O AL [a]
ABEAIL N [v) S 25 TR T3], U B 3l A P 3T
TSR B LA B PR U™ A 5

SeH 2 RPN R BN BT, 12 b e 115
{18 T AR g [ PR B PR S Y, 2 i e 3
Hh g [ G130 R v e [ AN, B, 3 — 20
PAHR S (M) 0 R o BT A 2K R T A B B AR BT A
TESEM, b Je R 2 e H b e SR LA B A 3R
o SEHe B ST R B 5 RE MR P e MR A
PR AR AT T 5%, AR/ ras R
S R LI T 7K B FE R B U R 8] | BEAILIS 8]
UG S0 T AP A i b S T LI ) R T,
HB A BL T B m] LA MR r ok [T A Hh R AR 3 5
TICAE BAESE, Bk 7 BSON B9 TE; K,
Tl AL TR S Y () 32 AR T 4 R R - 1E %
L S0 T oK1 B R AR T U A0S ) AR AR S ]
e, ERARIL T R A e MR N T B B R AR
BOAFAE SR A A T B UEDE o 2 — 2D U T Hp e U]
A2 R M ) rp e BRGNS, SCHF T E-Z
T AR O T ) s A P R R A 20 B )
IR LA

L5 EPTIR, SCEy 2 AUSERERW], B R A
TE 5 A R S LSO, 1 RE A% 1 i OO 2
IRENTE & I FIEAR R, Ha s R AE R T 4
XHE B WL AR L B SR O™ A e, BIETE A T 4%
R v A R] B PN ASONE BERC o

4 THE

AHIFFE LA R A A2 g, DLIRShiE 0
TR, A A S T A AR ) ke (U T R 2 7,
Xof T R [ 352 v b ok T ) 0 I ey e [ 540 R
MRCMREAT T 5% 9086 1| SRR, T B ik
HOFEAE TR IRIN, S ARI A SR 000 5 S 2 B4 2R 1
7N, T B 1 PP AR S A R R e MU RO, HL
AR BRD NN T A B0 00 T B A4 U2 A0 4 O™
AR o SEE 1 NSRS 2 RYSEIRIRIA, e R DY i
ik AR R, g (M T A e R R R s M T R,
I L3R me) SR TR S 2 UL B A B
o ARFFEGE R SCHE T B-Z B A ALC T e
O R BT IR Y J T2 81 A RO
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AR, 5 g MO RAR AR H, e B U
2/ 151 I N 1 BN = N AN R 1 I I TP S R 5 R
B/, ULBA RO B B P A AR B YR, 52
BIFFRER—(A2#EE 55, 2015; Vorstius et al.,
2014; Joseph et al., 2013; Rayner, 2009; Kliegl et al.,
2004), XFFax—g5 58, wl LU TR BN T R f#
e B, CAXTIOEMENRGE R 5 TR
R T TRASSON AFAE, 2 BRSO HA B T
B —Eoh (R, 2R, XIERSE, A%, 2017),
AW ST FIRE A T R 1] 52 rh 3R RO, Y A A, F
— AR W] R A RO, 5 TR — SO A AR A IE
Pk 5B, AR R BEE RS, RGE A
I e Z )45 22 % T 28 a8 . Lt 3% v
R T TV AR O 1 H AR 0 AR UL, R X B
255 BRAE, T LATSOIS I TR A0 5 T AT A8 5 1 i
AR H R ARSI AN  WL, ABE R, BT LA
DI N TR A, XU g R D) 135 v b R A A4 1)
JRZ — A, TS 1 R A R B, 2
VA n Sy A, 5 b e M RRHR AR L,
T ) g U1 ne+ 1A O AL T BERL I 1]
AL ) B, SRR A, R R [ 52
FHAETE 3 B IR AR R RN, 5 A B AR — 3
(Pollatsek et al., 2008; Kliegl et al., 2006; Henderson
& Ferreira, 1990), B T E-Z i F BRI M5, 1%
BRIy, T A3 0E 38 R4 1 A ) RE S PR A IR Bk
AR T R AR A, A TS TR R v e U] I
L b B v e [T 3] 7 R 4 0 58 — B B B OE SCE Gk
B B it AR 5 o ASBIFFE A 1 RUER AR R BR T iR
DA A & P, 24 b e M1 Dy i AR ), 3 R e A
FREE I BRI ST 0k 3 A s i 24 o e M
S ARARTRT o, G A e S I B RV S A R
BERC oA D8AE, I L2 A @) i e [ 1 3 B L 3R A
HIE IR AL o

SEEY 2 BRI A SRR, TEGE R,
e AT LRI v e 5O v AR A 18 3 R B4
B, ARG R R ISR s, S8
W45 R —E(Yan et al., 2009; Ashby et al., 2006;
Bai et al., 2006; Drieghe et al., 2005; White, Rayner,
& Liversedge, 2005a; Chace et al., 2005; Tsai et al.,
2004; Liu et al., 2002), {Hj2&, REERYIFEIR B A
A5 PO IR S A Y S BAE A, RV RS S5 T
i A ) P O AU B[] R A B ] dd 3 T A
i), Ud BRI AE TR T R B IS B

FHE O™ 2, X A4 55 Henderson Fll Ferreira
(1990 BFFELE R —E, WUk T E-Z BB B
Mo AR Ry, BRI v R R R Bk
At AR, I HX A RS . BT .
AN, B RLSR I E TN ER, B, B
RO Z Ll as Az, FORRTE T, Ry hm
DB BB B AE MR Y B, S AN
B inll i ik i Be o TR, MR Bkt A 5 A B B
B — B B AN R B B, B B R Bk AT LU
5B TANOr BRSO B B o L R A R R kx>
HRREARTE R, 76 R Bk A5 5 B R 52 AR
I, TR R B Be RNk ) B & 5E i, B
A F LS AE P MR b, HEFEEC SR 3
Bl g MR AT AN T, B DA AR T SRR o T
T8 ) 1 e A S R BB A R ORI 7 AR
e, R RAET, R R s — B B
B SAR P Ay o A > TR0 Ty U, 2352 B ) 4
A2 o E 2 R Bk 3 2 9 58 — B BOAS P32 1m0 R 3R
FISZIR o JIT LA, TRIASEE SR TR 5] 1352 P 40 o B o TR
RO A FER, WS SE R

25 LRTIR, WS i A L0 58 T R R
T TR A A AR TR RN K Tl ARG g X ) e ke [T
PSS 52 oSBT RS SRR, s 5 3 A7
TEIRIATASN, Ho23 SE 25 3 @) v g U198 n+1 B, FRROIE
WYY TRV ABAA N 5 1 — B AP TR (258 4%, 2017),
H RS 2 528 vb Je MU T4 gy (R 430 % @&l v e 1]
TR SN 52 i B AL T PR LAt o 5o b, SEE 2 f4h
Rk — 2P R W, S B 32 v rb g M) A LS AR
b0 ) v e MRS A S, X5 PR SR
TR - X—Z5RUW], BEOREGE S5 T0E RS
TUHIE R, TE WSS LRI 5T0GERLIE
SCARYE, EDUER RS SCT, MEE A B2 PR
¥, HAEWEE M | Aw & W DL R ARl A AR b
RN 5 IS SCFAHFIRIE (224 45, 2017),
PRI, RS e v, rb g [ T 0 g ek 1) v ke [
FIRLAONE B 5 e & B 8 SO BT B i e . 55
A, AW r 5 38 R 5] 152 Hh A AR 1 T A AE SR A
N R e e MR, SCRF T E-Z A AL
B A S [ S0 T A

5 45

(1)L 1) 1352 rh A A 35 B Bl sk vy, L B
FEVCAN TR RS R ()50 Bl 32 Hh A7 1 W35 1Y
TAASAE SR RGN, B g MR n ARSI E T >
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The word frequency effect of fovea and its effect on the preview effect
of parafovea in Tibetan reading
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(' Plateau Brain Science Research Center, Tibet University, Lhasa 850000, China)
( Faculty of Psychology, Tianjin Normal University, Tianjin 300387, China)
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Abstract

In the process of reading, readers mainly obtain information through the fovea region—in particular, the
parafovea plays an important role in information acquisition. Readers can obtain certain information from the
parafovea through previewing processing, thus promoting the improvement of reading efficiency, which is called
the “previewing effect”. The effect of the processing load of the fovea on the previewing effect of parafovea has
become a popular research focus of late. For example, studies based on alphabetic languages have found that the
previewing effect of the parafovea is greater for high-frequency and short words than for low-frequency and the
long words. While Tibetan is an analphabetic language, it also belongs to the Sino-Tibetan language family and
has many similarities with Chinese. However, it is still largely unclear how to reflect the above role in the
process of Tibetan reading. Will it only show the common characters of alphabetic languages or will it show
some Chinese characteristics? The present study aimed to provide experimental evidence to respond to these
research questions.

Two experiments were carried out on 119 Tibetan undergraduate students. More specifically, participants
were asked to read Tibetan sentences and their eye movements during reading were recorded using an SR
Research EyeLink 1000Plus eye tracker (sampling rate = 1000 Hz). Experiment 1 manipulated the fovea word
frequency (i.e., high vs. low frequency) to investigate the word frequency effect and word frequency delay effect
of fovea words in Tibetan reading. The results showed a word frequency effect and a word frequency delay
effect in Tibetan reading. Experiment 2 manipulated both fovea word frequency and parafovea previewing word
types with the aid of boundary paradigm to investigate the previewing effect of parafovea and the effect of fovea
word frequency on the previewing effect of parafovea in Tibetan reading. The results showed a previewing effect
of parafovea in Tibetan reading and that, when compared with low-frequency fovea words, high-frequency fovea
words had a greater promoting effect on the previewing effect of parafovea.

The primary findings can be summarized as follows: (1) significant word frequency effect exists in Tibetan
reading, which is reflected in the whole process of vocabulary processing; (2) there is a significant word
frequency delay effect in Tibetan reading, which runs through the whole process of vocabulary processing;
(3) there is a significant previewing effect of parafovea in Tibetan reading, through which the reader can extract
speech and font information; and (4) in Tibetan reading, fovea word frequency affects the size of the previewing
effect of parafovea—moreover, word frequency only affects the extraction of shape previewing information in
the early stage of lexical processing, that is, the previewing effect of high-frequency words is greater under the
condition of shape previewing.

In conclusion, the effect of the processing load of the fovea on the previewing effect of parafovea shows the
common characteristics of alphabetic languages in Tibetan reading. In addition, this study found that reading
Tibetan involves the word frequency delay effect and the previewing effect of parafovea; these findings support
the theory of parafovea sequence processing in the E-Z reader model.

Key words Tibetan reading; word frequency effect; word frequency delay effect; preview effect; eye movement





