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Abstract
Objective: Given characteristics of Chinese vertical text, this study examines whether Chinese cha-
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racter order information is processed in the foveal vision and how it is processed for two-character
words that are read vertically. Whether transposed-character effects exist for Chinese two-character
words displayed vertically has been tested. Research method: We used a masked priming paradigm,
and the task’s response time indicator reflects how activation of the stimulus in the foveal vision ac-
tivates the target stimulus. Simple words and compound words were chosen as two types of targets.
Three types of stimuli used as priming conditions: identity, transposition and replacement conditions.
The prime was identical to the target word (identity condition), a transposition of the two characters
of the target word (transposed-character condition, TC condition) or two characters that were dif-
ferent from the characters in the target word (substituted-character condition, SC condition). Re-
sults: The results showed that response latencies in the lexical decision task on the target word re-
gion were longer in the SC condition than the TC condition, which were respectively longer than in
the identity condition. The interaction between word type and priming condition is not significant.
Therefore, transposed-character effects occurred in Chinese reading vertically. In addition, there
was no interaction between the word type and the activation condition at the reaction time. The
pattern of character order encoding for two types of two-character words is similar. Conclusions: It
was obvious that the transposed-character effect was found letter position encoding when charac-
ters were displayed vertically. When the text is vertically displayed, transposed-character effects
occurred in Chinese reading, and the Chinese character position encoding is very flexible. The study
shows that although the vertical presentation of the Chinese vocabulary does not meet our reading
habits, the human brain can translate the convert words into abstract sequential codes, independent
of orientation.
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1. 5|15

PAZHLLISK, EHFE T H, FE2HERI T AT w7 B BAE B . RIS 2RI
WEAES T, WFE =PRI, B TAHE KR 3 58T AEIE), B F 8PP R AR 2, — Pl
TR E A, R sIR A R AL E, TERCE s R R R A, B —
WAL B P TR A AN TR, AR . S5 RERIE,  AH R R Bl B 10 S R B A R
HUGE TR B 4 F, T B PR S SR B K (Perea et al., 2016). X HiE—2BIEBH, HHF &R 2
Gy i FEHE AR, T A AR b B AR BE AR G R AR, B B AR e B AR R AR A, X RO R
B %M (Bruner & O’Dowd, 1958; Forster et al., 1987; Johnson & Dunne, 2012). % — L8} 55 % F) IR 3hiE B
HARRIL, TESCAR 13z A7 TE 7 B 5 B 208 (Blythe et al., 2014; Winskel & Perea, 2014).

IR T, B R IR OE R S B Y 8. B4, W R R A R TR E R
(I, 4R EREE? Witzel £ Qiao i PN R 2 SR DT 1 505 2 R XE 7 75 2 L 52 AL 2 SR
H S il ) = BE B AN, S — g2 6 N H - EXGES . MRS H ORI im] . 78
HE KM, MRBIRAFE R, 682w ARG R B &4, MRS
AR R B AR, 3 S R B IS TR AN A R A BB A e AR . 45 SRR,
H AR 7R KR B H SO R U —FEER . BB Sa U3 o A7 E R 6 2 52 )i 2h RIS = )
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BN ABARATIAE PRl S ST PR N, TR B B B R SRR /N o IX 3 W BSOS [R5 AR ) B T
PR FRFRAL. fE =, WOl B BE# . J3 S AR AR ARG B S AN E I 3. A0
RPN BEE E AR, 300 32 4 B A T B AN AN R - BEE AR ) AR . 5256
GEIRFRE,  SEAE REE A G T B I P 0 1 B SR I B B R R BN . B, A
RENE Kt B ] R I 7 B A R R IIRT St 55 0%, TR i Ak 5 i 18 55 A T SCAR I
PRFLE (Witzel et al., 2011).

124 Nk, KT AE BN T Fe ks > o S2ME S8 N DLHR SCRT % B (0, S0 M1,
18V SUB BRI POEAT %, 5 T A A SOA FIIXUF iR I IE BN « 455K, 24 SOA Ny 157 ms B,
RN ST R A R R, E YRR T R I (] SRR, ZE RIS
Wi, st 2 SOA 43724 57 ms #1314 ms I, 37 1) 3h B35 95 T IR W G RS, W i) 2 R
BE. PR NUH: 18R B ICIEE EIR RRRR —E E R, AR B L R B, I
FALEF B MIN TRAERICI THMI, %5 TS 0E BRm T2, TEE, F&% %
1999). 5>k, T [ %R 52 Bt 4k 22 5% 00 T 10 3] (10 R 3 A T 9, T80 FH AR [R) 19 SOA (57 ms, 157ms, 314
ms), 25 SRR B, 1005 1) 2 A (R 1] SR R (1] SRR SRR AR D) of -3 P 1R Sl A Y2 35 100 B 8w (T 1
EHHEY, 2006).

Ak A AR [ A8 AR B SRR AT T DA BN T . SEEe - N ERGA RN B IEE, W
ENBAX A BT EIEEFMA T, $OlBEIEE Wa) 1, EinmA eI 4T, fTa)FriEr 34
Bl i A B R AR e . A5 RERE,  DOE B AR AR R R AL E RN, R AT
Pl sk, MR 7m0 BAS S EM . S2I8 A TR — R . SRR, 1 F A7 B 3 r X
] R B TR N 2 KT IR A, ot i R AR ) v A ] AR 0 R T ] 2 AT B AR (A AT A
TINS5 2 TR ) 1) 2R A B ] XA R R o AN SEEEG 0 2 BRI S T A R o B BN LA
(I, 4, EEA, 2010).

Taft, Zhu A1 Peng K FH 1A T HLiE A5 1 n % B XA (an,  4r) 5 o] BT (i, SR
DA it #E o Ol 2 AW RO B2 — AN, R dcse S8, PRAR R A n] i B X
FAR(G, A H)SA R E AR (G, B8 AR, v B AN AT B ) e SN TR, R
B A HOAS P H E AR] S ) S B K o 3K 3 B R A B ) A AR RO AN R B R b, el B R
18] 9, 7] DA H L 17 (Taft, Zhu, & Peng, 1999).

Gu 5 N3 RS B0 TRV JOE AT A58 T SORU3rl iR Hhp A B B R 15 29w . 481N
ANFREE AT RIAIE =R Bk AR FEE R Bk IRRY, BRI
LR T B A, B AR R N B T A A 2, B AR IR e B K T B A
BB A I IER R BT R E . 2R FEIAESE T A1 IR 20N T, e s 777
W F5 B MM (Gu, Li, & Liversedge, 2015).

DUBR—FRE . DUEF IR HM AR, HEMNER— NS WFNESEHEs, —
MU FH-AEEZNHE S BN EH ek Em AR, mH, GRS AR HENE. HE
B, fEN—MRESCT, KREHOFHAE BARS X NETHE 07, EDGER BRI S A,
B 7 DARR 5 55 R s S AL, i TR 2 S W S IR A, B B A 2 R 2 2R (4
eI, R, A, 2011). AAEH SRR ER, BAOEILEEME(L, Gu, Liuetal., 2013).

A, SO 2R . i HEORA e n] )] 3 (1] 322 18 B R S NS TR B L) 2 /0, 4]
A LAy B aliin] 5 i) o BRI B — AR A R, PN B B R B Al O £ Y Bl

TR F ARG S WA S BRI . A B B AN BN LB R Z R
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B, XA, BT R ANER TR R4, NTERE R NAR, AR
(frse, BEUPAS, 2007). FE3C 7 L, R EEA, AT T ERESCRN S S B5 . 800, £
A NATTEE 2 BOAE R KT (K A S A BRI SR B AT B e 5 15 o £E A W 70 x5 5 2 B DU A B
SN AT 0 1 0 e A /b, PRt e A FH (K0 5 A AR R AR, A R B R B AR
ASHIT U I R B ¥ ORI T 3 B S IR IR ] B8 R AR DU R BN, DL Bl 5 ] 1
DU AL E b AL 5
2. 5k
2.1 S EHY

ABEFCRTT T AEF S RNC I T R rh, 8 B2 B /BT 15 2 g S B .
2.2,

BHENDUERIR 224 24 4, PRFERE 20.25 % . FrA SO D800 IERL 03 1E %, HARANRITE 256
Ho S8 fa 3R — e .

2.3. LR
KH 2 (W2RAL. sadliin], & Ain) x 3 (B ARG, BEXM. BHRFM AT,
2.4. SERRFIHL

SRR 120 XU, HA Al 60 4, A RiA 60 AN. N T R RIA U, AEANE TR
AT E A T4, Bk r s aiin i K2 Mg, ANEREE RN $E 718 KR AE > 0.12
#]5.88 (M = 1.58) (Hhi: /1, FF). 74k, SEFREAMERE 7z, GRELE. S, BRI,
B (M = 1.59, SD = 1.28) 14 B iA(M = 1.57, SD = 1.26) i 2 B AN E. 3%, 1(118) =0.08, p=0.94.
4fiia(M = 10.32, SD = 1.77) M4 ial(M = 11.07, SD = 1.98) £ Hi % 2 e A 3%, 1(118) = 2.32, p=0.13.

MHEEANMEFRERYL, A =MESIRM: a) MEXM, BnaSEFEmE, i, R - R, b)
B, RBA N TR A A B S AR, o, BN - R o) BgkiE, JRshiEh
LR S A FE RS AR, B - R, Horh, B EKM(M = 44.99, SD = 92.26) 5 &
Z4(M = 44.95, SD = 92.65) [ B FARER 2 R AR, 1(119) =0.21, p=0.84; #E %M = 10.88, SD = 3.09)
&M = 10.83, SD = 31N EH FREEEZE R AR E, t(119) =093, p=0.36. 74, HEFKMFM=
56.45, SD = 105.03) 5 & #e451F(M = 56.42, SD = 104.74) I FHIR Z R AT, 1(119)=0.23,p=0.82; #H
ZA(M = 10.51, SD = 2.79) 5 & #2444 (M = 10.48, SD = 2.70) IR FAEE I ZEFA L ¥, 1(119) = 0.60, p =
0.55. ItAh, iZSERHAAEE 120 MSRUFARA/E L iAo XFERFEF AR IR 1 — 5.

2.5. SCIG{N S8

ARLIH— & 6 B 2P, FdR N . R EIILE—E 21 %~/ CRT Ends L,
SHEZ R 1024 x 768 142, Rl Z R 150 Hz. #it5 Bongs 2 (A [ FE A 58 JE K.
2.6. SLIGFEFF

FFAN AR I . B S R (AT RE BSR4 B8 K. B4, —ANBAMEMA ‘7 ROy
SRR 2P 500 =P, BORBGAAT A ZEM S . FAHE ARG, BHAA LT “xx” fEsRHE
ZH R IR B A g 2 B0 500 =0, 1R SIS SR 60 =P, ZJEREFIA BT X RO HEA R
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JEHEHC I 40 =8P, &S5, T RIMEBERR L. BT, 25 SARE R, B AN
RAE TR XT3, IS PR AR B TR R Fe B O o el )s, 3BTk, — b2 3L 1000
2. FARZEZEIT DR DS, H5h, KRB 2B . #E SRR 23 20
MRIEAE NGRS, DHERRAB A LI P M EOR . BN S0 KA 2 25 734

2.7. BIEALTE

i F SPSS 20.0 for windows ST T4 iH A, AR BN VIR 5 IEE, s ZFHifTEENE
HIT 245347

3. &R
3.1. IEf@=E

BT B P38 IE R %N 87.3%, RUIMHRIAEHSERR T1E55 . Wk 1 fion. S0 1 2820 ) 32 2000
%, A RGAIER R T 8aliiE, F = 38.56, p < 0.001, #° = 0.658. IEffi% 32 3 B S 4 HE 0, F = 12.88,
p<0.001, #°=0.392. BHrHsM M IEHRILTHE%ME, F=1954, p<0.001, n°=0.400. H[F20 R
B EREER DGR, F=4.22, p=0.053, 4°=0.174, XUELEREH, J3 ISR AN
TR E R ANE D T B R B, M TRV PRE A S5 R R TR O R . . B R AR S
MEMFMLEAERAEE, F=476, p=0.014, 4°=0.192. JE—GEABBHTRIL, *T i, HE
AR E AT MIEMEALEE, F=1.079, p=0.31, %BEXM TFTHIEMELES T BREAMTT,
F=17.01, p=0.001; XT&mid, HEAXGE FTHERHFEES THRESMHET, F=871, p=0.008, ¥
BEMTHRIERREZES TEHHREMAT, F=1069, p=0.004. Xat&W, EMMEET, B8N
AN, fERAE s, BN EA R, BN,

Table 1. Average response time and accuracy across different word types and priming conditions (M £ SD)

* 1 FRIAHEESBRFMH THFH R M5 EHZEM £ SD)

SRR IE#fE
AT B A FALAL ] & A
AHIF A 683+ 95 706 + 126 0.87 £ 0.08 0.89 +0.05
e E AT 718 £ 120 704 + 112 0.90 £ 0.09 0.94 +0.06
B okt 794 + 116 790 + 105 0.77 £0.09 0.87 £ 0.07

3.2. REIRY

THIBAR Js S At i A 0l A K. /N 100 Z=Z AP Bk T 1500 R0 O SdE, 3t 16.3% 5 E 45 . i 2
R EMNAEE, F<l. RNIZEEHZEREN, F=4350, p<0.001, 5 =0.654. B#esMiix
M KT E 4, F=5046, p<0.001, #°=0.687. ¥ & &MH R TAHF %M, F =258,
p=0.122, #*=0.101. JCRHF RN 2 ERG R AP AL, 4k, BB 2R 3 4 1 28 HAE
ARE¥, F=151, p=0.233, *=0.061.

4. g
AT 52 R P S BRI e e AT 25 K0 B 7 3 B P SO0 371 R 3 R S I 45 R T A2 B . IR
KA IRIRNTR I, B R NI BB K T B A, B 4 RS B2 K T A R 4%
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o BRI R R B Z M TR ERM HEFMFNIERREEC T MRS . thl2d, XT3
Wpn], e BARR LB AR R A B OE A . 28R S P S B B A AR A L, AR
S R R AR SR DU BN . XS SRR, T SO R D A B SR S ML
TR RIS . (A, DAL BRIk, MREAER RGN RN, X el & i,
=R BT Z R 2 SRR AT . RS B3, R BRI sh 2R A A AR

Witzel 25 A\ (2010)BF SR IL, H AR AE /KPR 2 B H SCOC7 R AR AR 30, 26 B AR
HOPSCA LT —FER . HIE IR IR A E R A s A R 3. BARMAT TN XA SCAR R AT 25,
B0 TR EIEE, R TRAMER RS, Gu 45 A (2015)0F Fu K K 23T IR A7 £ 5 B R (7 %
BN, R SERTSRI T LU ARSI 3 B R I T R BN A R RE, BAATE H 2B T A B ]
TR T BN, AR EIUT BT HIAN R Y BLRAN R R B 264 T B IR A A v T A B
MUy, S B AR T B2 BN 7. XERW], TR AT DR B BN MR E AT R, (i
TMNIFACT e, $hZ 3 BB ER AL, B DA BB 52 L KT B 52 0] 1 2 et 28 PR

S AT Z B BT OO e, (R 2N DU BN AR IR AE . Lee I Taft KB4 5%
LR DL S 4 A AR K EURS SR DU, AR IBAF /8 5 BER B UM (Lee & Taft, 2009). {HAEAY fHRIE T 3CH
RIV TR E N DU 5 ENRRTE R R R SCP A AT B AN RN TRr XN 2RI B
N RRENSRY, CRUT R TFRA S SN —MIESER. NTRETERNRESRA 2K
RN, R B MR WL AR, AT DU S M HF It He . MRy —RhR B0y, A
AAFRTHELTFHR R DTE By LZMEE MR, XAFEMRIALYE . JhAh, EIRIE &
AR Z 1A Z AR R K, ANREMSLAGR, TPGE TP I TR M BT, A RITHE DN REA
MRFE SR BEFURBURAE DOE S 96 . RESFERE 5 AR 2 R AL, HETRAAMEI
FEE N, R T DU RO B G R B RIS, I ELIK AL G i P R 1 A AR AR R I 53

BT FE5 A SRR FU 8 BLIE 8 B SR R IT (4, R AC B D 7 BN o An R A R IE W 17
BF(AAZRA, A FmE)BHT, REEAENFHRERN? XHEE—LHT.

5. &g

fETE BRI PUA AL BN T AA e BB S BN . AESCARTE B2 BN, sh SO PO IS B AE
SR ALY A B AS, DU BT GRS 1> R . N NBE RS 2B AL A I S Iy S, X
5I5TER

E&UH
SB T TR AR B ML 5 (4 5+ X2022123).
S5 3wk
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THE S, BHHE(2006). POEITF IR RG] P EIT SRR, 251705 F 7 8(1), 36-45.
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