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BN, X E L A R T RO B SRR A, %
4; FikwWity, ¥ 6. WikHARLUE, TERR A L Ok
M- any M, RUT 58T
GBI AR R DU, i Q TR, 4

F2 T2 MRl

Hikcs I 18] )7 37 177
1 R, BR. LF. P THF. BB KK
2 ME. WK, B BW. AW, L2, KB Ll AR X4 KT £E, PE, KHE
3 JEH. Y. TEW. HA . WA Sk, sy, LT . PR . BUWE . BRY . BT
4 AT BAS . BRA, KT, XY, BB, ZiEh
5 ShJLE . #RTBE. /b2F. wb, mh . K%L I
6 B, &R, B, o, A, ckE ., R B
7 BL. JLE, D4 HE PE BE BE
8 By, F8. RE. 29, W, =E. mALE. . R, RE., JoHl. WE. BE. RE
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% 45 &

2 58 Ja i A IE R SE5G o B i SR BE 25 57 4 60 em,
FERUGRE T, HERIEM A 500 ms, B[] iE1E
I TR ERE S SRR, TR R I 250
ms. BIEE TR AN[27%, 50% (x, y)]sfiil
[73%, 50% (x, y)]#E B EALE 7.75 em b 2 I — 1K
13 mm. %& 12 mm BHET (LA R 7.39°), Hiki
P50 ms, S AL I 2300 ms, #Ei i LU I
Jo Znp 1000 ms ZJ5, AT —WikE, &—f
[ 255 4 ik 2 AR B 4 R MHART Bt
BT 16 WM 192 WIERIRE . 2>+ R
2RI . THRHL A Bic S 0 44 R N
FZ Rt BB S ms, 22+ 1 ms. HARRY
S AR UL S,
32 HREHH

S - P AR R T 20%09 2 MR A B
BRI AT A B 534, 25 SR M+ 2.5 SD
DIAMREARE, AR iy 1.80%, 45 LR 3.

S5 7 B ) A Ty 25 A T AR, Al RN
M=HNENZEAEHAREE, p>0.05, Ba]E Y
JP A BN S BRI E A BEAEF B3, Fu(l, 47)
=31.28, p<0.01; F, (1, 46) = 45.72, p<0.01, fAiEA%%
A v e TR i) K VA R T N 1 S
PRAE BB 2210 B SR EF (M = 471 ms) i 08 T57 &
EIAEFE#FA LM = 501 ms), p<0.01; 4[] ] (Y
P 3 B S s, Sk SR B R A i ) s g st
(M = 479 ms) i F 5 THi Lk BIIERFELAM =
500 ms), p<0.01 (I&l 6); B fa)ia) A4 5E 30 057 B FI Sk
A A BEAE 3, Fu(1, 47) = 79.12, p<0.01;
Fa(1, 46) = 80.19, p<0.01. & BARLRN 4 AT B, 4t
() 1) 114 ) 80 o7 B RE WG IS, Sk A 22 B R B (M =
477 ms) i F R T Hi kWA (M = 496 ms), p<0.05;
4 B[] 1) 9 7 A0 A6 A S I, Sk w3 A B R
(M = 467 ms)iEH TH LW AERM = 512 ms),
p<0.01 (&l 7). i3k 52 BUA B AT Sk 5 ) 19 28 AR
B3, Fi(1, 47) = 131.89, p<0.01; Fy(1, 46) =
112.28, p<0.01, T HLE N /AT R W, 457k 2 HA7

B ATk W 1) — B OB (M = 456 ms) i E T
W A —FH(M = 519 ms), p<0.01,

T P05 L BES00 ms

], R STHNE R
PR B #5250 ms
Wik A S0 ms

F 107 PR TE AL 2300 ms,
g1 ERIEPN

1000 ms,
AT A1t

Bl5 Segm 2 e ie A

M TR P A R R AR, BURMELIAT & RS
g, B LAY TP 2 8 R . g5 R R,
ANTVE B[] 36 () 2 5 o R FE RIS IS, ik 2B
67 B R Sk T 1) — SO P R (M = 2.0%) 3 1 2
ETA—FL (M = 4.4%), p<0.05,

3.3 it

SEH 2 R, B[] A1 A B S Y A ] ) St 3R
Jei, DUV X 2 A A2 i B 7 Sk SO 25 T
SEIAEAT T s X w1 22 00 1R 7 Sk BN B R
T A ST Sk o P AN S A R ]3] R
A AHFE A B 28 — SRR . XU, TEDUEVRE A
3k ki, A AE 3 — SRk T B B ) 42 )00 B R
TE, 5 A7 B T 174 A () 3] 7 st 1) £k ) 22 3, P 571
AN A S A HSF () 1) 7 B[] 288 0 A iy o 5F () P 31) 3 7
KT ) A ZE A MR AR Y . SE0 2 i3RI, #E
O6T B 8] 5 510 3] 9 0 T 23 s AR KP4 B 2
(B 457 A B, DT 52 1) i i P A0 3 3 1) R4
BN . XYL, DOE PSR 8 E s
Sl E TP AR S BT 1 M S 1) — 20
CHE IR TSR, A /B ) S JS > (e e ) By o

HZ, 5250 2 MRS BRR T R I T ik 23
A7 R Sk 3 1) 3 2 A (R B A B TR, O R

3 IR T BT KA ) F BT B9 T2 B R A AN SRR

B[] 5 371 ) %) s ] Jeg A2k < i

IRF 1] 51 ) g i) g < S

i S5 0] S E
SV (ms) R (%) SN (ms) IR (%)
7 430 (86) 1.95 (5.97) 490 (93) 2.08 (4.16)
% P&l 523 (105) 4.17 (4.75) 533 (106) 4.56 (3.30)
e 512 (106) 4.94 (2.60) 509 (107) 4.04 (2.18)
H r&l 479 (104) 2.29 (3.81) 425 (91) 1.63 (5.16)
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—— Uil A L S

520 —— AR R 4
2 %
—
5 480 f
1
?3:_.;‘
2 460
440
A A Bl
iy ket AT
Bl 6 XA R B A Sk T ST Y5 B2 s (ms)
—O—[HuliE A I . SRR
520 - —W— ] I SR
w500
—
E—“ 480
1
?:_I-?
= 460
440
Wik kA
i)
Bl 7 KA [ 5 ) 17 2k 157 2 SO s (ms)

S BT (B R) e B B B R0 o 3T RE R TSR 2
P18 i S D 2 B ) 2 i) 0] ) 7, 5 I i) R A e
Z AN ORI, I H] AR X 25 (1] 4] W7 1) 52 0 A8 45 B
TN o DRI 25 755 ke 590 ) R0 1) ) 550075 11402 TR £
*E{tllﬂeﬁj‘ SURIE R T RS, JF AR ISR )

4 SEKG 3 PUBRPHEE EW G EE
Fliz sl 38 18 A% B8 B [n) A A [a]
IS

SRS 2 KB, DU RS R (] SRAE A RS
T LB 3 R A2 Sl E P KOF R A3 RS
B, BGE B 17K J5 1) B s [) BEvg AN A7 7 38
122 5 o DUB PG 0 % B 7 1] 14 B 1] By 2 75 47
TEA I IE
41 FHik
411 #Hik

48 AR, B2k, MR E SRR IE
H, BRAHT KSR 1 ML 2,
412 &t

2(HsF ) 3] ) PP 2 A /A ) <2 (i Sk S I A
b y<e@ikim: B = REREE M =T

Iﬁl”’r e O B Sk W ] B SO Y B R R A

413 MRSE
[F] S5 1o
414 R

Gy R 2 B BE AT B B o 2% 2 B B[R] S 56 2
SEa—3, DB Bk i Sk 22 304 AT 1) ik b
MF. B 13 mm. 5% 12 mm A5k R IAE R
WAL AR B A 7.75 em B0 B (WA 2R
7.39°) Wi T B2 Sk 1 S B, R Sk Y
WA . Biskwd b, #% 8; #iskwi R, % 2. H
by 7 1T R S 2 HAR S AR LA 8.

TP A 500 ms
SR, Pl SR O

PEC AL B 3 25 250 ms

ik L S0 ms

Fz o PR 2300 ms,
SRR EES

ZE 1000 ms,
HEANTF —A~1al s

K8 S 3 MsLs iR IR

42 HER5HH

BRI ANTE A BG40, 25 S i M+
2.5 SD LMy, (ST EBUER 1.40%, 450
4,

S5 o7 e ) A A T 25 A T R W, 45 D RN
=R ZHEEMNEAREE, p>0.05. BFEIAL
7 EAN B A Sk S B A A BAE R, Fau(l, 47)
=25.99, p<0.01; F5(1, 46) = 10.52, p<0.01, fajEA%%
N HT 2B, SR ]3] () 7 8 A SRR, I
Bt L Sk R B H(M = 558 ms) B %6 T 2
PRAE B % R 7B Hi Sk (M = 594 ms), p<0.01; 4]
A BB B SR I, SR PR B N O AT Sk B
NEEF(M = 568 ms) ik 350 T2 BU7E b A b7 Tk
(M = 584 ms), BEZRMEFDGERE, p =
0.06([&1 9). B a3 (1) )3 31 457 5 A7 Sk 5 1) 19 28 AR
2, Fay(1, 47) = 10.79, p<0.01; Fy(1, 46) = 7.51,
p<0.05. T&FARN oA 2R B, 2SRk (] 3a] (1) 73 910 7
SRR, 7Sk L R V(M = 567 ms) i@
T8 R (M = 585 ms), p<0.01; 4AF a3 i )5
G B ARSI, Skl A SRR (M = 578 ms)



1208 TN il = b 45 3%
T4 X ETSLEA [ F B AY T4 R A B AL TR IR X
A Jo— st 6] 38 A9 P B0 A At (8] 18] B9 2 B A6 0

J R i (ms) IR (%) S i (ms) FERR (%)

n E 510 (123) 1.43 (4.77) 546 (114) 2.02 (4.61)

T 623 (98) 4.69 (3.59) 609 (99) 4.82 (3.01)

¥ T 606 (112) 4.49 (2.11) 622 (101) 4.75 (3.29)

T 564 (109) 2.15 (3.70) 527 (95) 1.89 (3.92)

TSk w1 R IR BT (M = 575 ms)2% 5 i 3%,
p>0.05 (Il 10). i 3k 22 B B I Sk 5 ) 19 28 AR
M, Fiu(1, 47) = 250.92, p<0.01; F, (1, 46) =
134.44, p<0.01, fi] SRR BB, Sk 234
BT Sk 5 [a] — B RN (M = 537 ms) i T
W& A —ZHF(M = 615 ms), p<0.01.

— IRl EIILE SRR
600 —B— AR S
590 F
580 F

570

-2 R I I (ms)

560

550
LAl By ST 5
sk
B9 XA [R] £ BUAL 5 Sk )~ 24 B I (ms)
—— I [ A A B ST

580

-2 1 (ms)

560

550 , |
i ki i ki F

3k
B 10 XA [ 5 ) 1575 3k A9 S35 B R B (ms)

ORI R, sk R B
T SR H ] — ST A R (M = 1.9%)) W I8 T57
Sk S PR B ANET Sk 5 18 A —EHM = 4.7%), p<0.05,
43 itig

SEHY 3 R, DU VRGO A R
Ti) 3] B4y o A H e S B by R Sk S TR, I
XFRA ] b5 B Sk BB REAR AR, I TR A4

S P IR ) ) 7R O 0 S R 3 B R Y
b2 — SRS, RIS BUAE T 5 AT Sk RO B R
eI Sl iE o, I T 54 B 58 i 4 B ) i
SR 5 Sk w1 ) RIS R o X URRH, AR DU PRI
(43 i v, A7 IS [] 80 1) 18 ) [l (R 3R AE . (H
S, R I A4 ) A A AL 3 S R RZ Bl TE
HIEEE 2R M EE D, B s s —
RN, RIASTE B 0] 3] B4 3 0 07 8 AN e], X 5
PN S A7 B AR e shiliE R E T
[ (R s 28 — BOMERON AN S8 3, eI TP 904 &
S AR R ) ) 2 5 RS B TS — SRRk N;, i AE
I T eF0 B 5 G B R 2 5, IFAR S i) 23
— FPERO .

S 2 FISLS 3 43 I T DR A K
5 16 RIS B i) B 25— e sk 7 403 3 22 . 4
SR 5 AMERE, 38 0 Sk 2 3007 R Sk 6 )
MECE , A5 KSF I ) 42 Tl 45 8RN SE B 1] i 23
) {5 BAFAE B T2 4, S0 AN 1) Al s 28 — B0rE Rk
N B3 22 S B RE RS RE R 7 R T ] A X — )
W, Bt TS 4,

5 SEEG 4 DUEYREE KFJ7 18 A
M 7 ) PR ] iy 14 5% 2%

SEH 2 ASEE 3 MW, KT ) RS ET )
(28 AR 5573 B I, DR PG 7EKFJ7 ) i
[F1) SRAE B T IS A o 188 1 v Y s TR R, AT LA
T 2 B S E R, A7 AR DG Y =S
— BN TESEEIE R, fEEE SR HT
[ Y I 28— BOPERRONE ;A a2 Bl il X AR 25—
BERON HVBEAFAGE R o S 4 KB 4 D7 6]
072 )45 AR ELSE 4 I, 7K 1) 6 9 1 36 3 )
2% — SOV RGN AN RS BT 1] A4 A0 6E T G A I S — 2R
PEROV S UK PR SE R

51 A%
51.1 #ik

64 HABHE, B, WITIER SRR IE
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w, WRART, BRSNS 1 508 2 FISLR 3,
5.1.2 i&it

2 (B3R 9 ) B B Hi/ IS ) <4 (i Sk B B
B SR NN SR 14 1N ) P AN SN/ <)
S REE W, AR R O A Sk A 1 4
IR ) B2 B RS R R
5.1.3 #MREEE

A 5255 2.
514 1R

53 R 2 2 B BE AT B B o 2 2T B B R ) ()
SEH 2 PSR 3 FRY —2 . FEMNRY B, TR (A]
WERERLG, FEEEENS 775 eom FEH L. T
e AU B2 — I Ak, B S A
N AL A AMTRE. #isk B R/NEIRT = A5
B AT Sk — 8 T B 2Nk B BB E
X Sk R I R AT ROV . Skl b, He 8 Wik
T, % 2; #ikwlAe, % 4; #ikiifa, 1% 6. BN
)] 2 3 4 Uk MK Betd & 16 N2k~ i il 192
A ERIRLS o I ] 3R] RN ET Sk B 45 G 5 2TE AR R
B HEAT THLT 7 VA, A5 A a] 3] 2 ] LA
Mk 16 Pl =Nl & 2. HAth 7y e 52
52, EARRYSCEG AR S ULSEEG 2 MISCES 3 Y SEEe
AR,
52 #H#REHH

S5 R R T 20%A9 2 B EdE .
BRSO AT AR 34, 25 SO if M+ 2.5 SD
IAMREAE, & BdEmg 2.0%, 451K 5.

SN IS P i A e 22 e i R W, Sk R
B ROV B, F (3, 183) = 45.72, p< 0.01; Fx(3,
138) = 11.31, p<0.01. P 2 & b R, i
5 IUAE 5 A0 10 RAT 300 W Sk 7 B 3 PR T X
SEITERE R LR T Sk RN, p<0.01; Xt
SEIUAE R 4 A2 T 7 S B SOV B (M = 549 ms) Fll
PRAE R 4540 10 B 77 Sk 9 S BF (M = 539 ms) 25 AN
W3, p>0.05, Xf 5 IAESEFE b3 By i Sk 09 52 it
(M =596 ms)Fl2 ILTEFE 75 T 321 B i Sk 19 S s (M
= 608 ms)2E RINA R, p>0.05, XULH, XK
7 i) SR ) i 5% PR X 8 T I A A
i Sk W 1) B SRR B, Fu(3, 183) = 28.64, p<0.01;
Fa(3, 138) = 21.33, p<0.01 ., -5 £ & A WoR,
Ti1) 25 R i) A e VB8 S PR ) R [ T 4
IR, p<0.01; [n] ZEFEEEE(M = 562 ms)Fl
[ A7 PR A EE (M = 563 ms)ZE R A B, p>0.05,
] | PR B T EE (M = 579 ms)Fil[a] R #2258 4 5 BE (M

= 589 ms)2ZERINA R, p>0.05, XULH, PRy
TR s S RIFE A G s M 22 5, JKFisgh
T E DT R EE Bl S [R) TR 5 P B A A Sk S B
PEE S HAE B2, Fu3, 183) = 42.18, p<0.01;
Fa(3, 138) = 18.72, p<0.01. fAj BRI 4347220, A
() 1) f14) P 270 57 5 5 ) 4 e 52 B AN TR 57 1 4
LR N o JFEI B SE AT A 2B, X2
PAEFR A2 (M = 537 ms)F1 E3(M = 583 ms)H
i Sk B SR A3 1) 4 3 TR T A A S Y (] 1)
BEEXT EIER A = 562 ms)F (M =

x5 B H B ET K EA 5 89 T 1A KR AT (ms) 0 T $EHR
(%)

WAl
BEXRBIED g

ik
B

TR PR
Af (ms) (%)

523 (123)  2.19(5.71)
625 (95)  6.18 (4.25)
574 (122)  4.84 (4.00)
579 (120)  5.11 (5.36)
550 (115)  1.89 (6.37)
619 (97)  6.45(3.71)
601 (130)  4.57 (4.19)
562 (130)  4.80 (4.61)

610 (110)  6.10 (5.42)
568 (100)  1.34(2.35)
580 (109)  3.49 (3.01)
607 (128)  4.30 (4.79)
634 (113)  6.72 (3.90)
540 (93)  2.69 (5.27)
599 (121)  3.76 (4.94)
577 (130)  4.92 (5.83)

Al

599 (113)  4.57 (4.03)
633(93)  4.30 (6.41)
455(94)  1.78 (5.12)
526 (109)  6.72 (6.02)
639 (135)  4.00 (5.10)
623 (98)  5.38(5.42)
502(96)  1.61(3.95)
524 (111)  7.00 (5.49)

602 (120)  4.38 (4.50)
650 (106)  4.94 (4.65)
538 (104)  6.45(5.22)
490 (106)  1.34 (4.64)
613 (111)  3.76 (5.06)
613 (108)  3.23 (2.37)
548 (105)  5.91(2.59)
450 (111)  2.14 (4.90)

Al

o R A B2 R A (D B AR DR A RSB AR DR A DR AR DR AR
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45 &

EE ¢

609 ms)IFT kBN, p<0.01, [FFE, FFoI0; B4
Ja Wkl iE 2 LS, X RIAERER A (M = 528
ms)F FiI(M = 598 ms) ik i S 4351 ik 35 45
PR B A7 B A T A B () 1) 222 300 S5 X6 22 3R A o
oAM= 551 ms)FI F (M = 619 ms)#ik 1Y
JRE, p<0.01o X PaA, BOE PS5 78 1 Bk B A7
TEAG 7K 777 [ F9 B (1] B niy 7801 15 7 [ 14 B 1) vy
(B 11 B[] 3 4 B0 A7 47 Sk i 1 1) 228 AR
;a%%,Fla 183) = 11.67, p<0.01; F5(3, 138) = 4.18,
p<0.01. fAJERALNY 4B F W, [ 2 o o) 2 15 Sk 1Y
ﬁﬁ,ﬁ?ﬁ@ﬂ%ﬁﬂﬂﬁﬁﬁﬁﬁﬂTﬁHm
iR P A E AT RR R B, X A
LAY NE(M = 553 ms) i T IFF007 B 5 5 AT
] 1] 52 B 5 X ) A2 i Sk MRV (M = 573 ms),
P<0.01. XA & 3k 9 s g D) 3 30 H A sz i 285 28
FESFHN 7 B4 Je B )] SR LA, X w4 Sk 1)
(M = 555 ms) fb 30T 15 40 7 B 5 Hif A s (1] 1)
SEIUE XA F LB R Y(M = 570 ms), {HJE, #
T8 RN AT Sk 0 S s A 32 B I [E] 3R]
PP HI B R . X ULR, DO & 7E3I1EK
- AT A K7 1] 4 B T gy o 22 i1 AR R B[]
JF 8 i ST, A AR R R B Y R (B
12)o i Sk 52 A AT Sk 8 ) B9 A2 BAE ]
F1(9, 549) = 109.39, p<0.01; Fy(9, 414) = 54.45,
p<0.01, fR]EARLN Zr BT R W, ik 2 BT & A Sk
][] — B SV (M = 510 ms) i 240 Tk S
A7 B AN ET S 5 [ A — (M = 595 ms), p<0.01, iX
LA, BT 52 BUAEAS R4 B A AS [R) 5 ) 7 755 3k 1)

52 2R PR 4 %5 6] Stroop RV .

—— A P R

640 - —m— R I ST
620
Z 600
= 580 f
= 560
‘5, 540
5520
500

480 : . :
k T ’ i
i Sk 1 B

BT AN [ S B B 7 K AP 24 B2 0L I (ms)

T3 N, TR Sk BT B A Sk 8 ) A — 2,
7 Sk 1] S KI5 T I, Ok 5 AR KO 1 i Sk
RS RE(M = 534 ms) fit 35 PR XF 2 BLFE 6 17 [ Y

#isk(M = 622 ms), p<0.01; X 5 BAE B & J7 6] (1) i
Sk B R ANFETE 1 2 25 5, p>0.05. 47 k5 [m]
MU E T, BT B TR B s 4
X 5 BUAE R EH T ) B Sk I OV.(M = 622 ms)fEER
5 T % 2 B AE K 7 0 (M= 585 ms),
p<0.01; X £ BLAE K F-J5 [ 1 77 Sk B9 52 A A7 7
WE 2S5, p>0.05, HA M TR0 FI5E HAE A
23, p>0.05,

—— Il R e
600 r —— A F R . S
590
580
570
560 L
550 +
540 +
530 L L . I

= F x H
S|

B 12 XEASTR] B 1) i Sk 04 45 s g

P-4 B 11t (ms)

i/ 5} (ms)

TEAT 55 BOMERESE AN LUG, B A A5 1R R 0 il b
Wy o 5225 R, AURHT Sk 2 AL E RN ET Sk
WA A BEAEFH B%, Fu9, 549) = 14.70, p 0.01;
Fa(9, 414) = 9.62, p<0.01 . & BARL N AT 2B, 247
S 2 AT BRI Sk W 1) T A 1) ZS TR A — B,
15 35 5 T T Sk 2 AL R Sk w1 — R,
P<0.05. 1Tk 52 BB A0 Sk 5 m) BT A A8 2 1) Al
— B, 7k 2 A RN Sk R R — B A R R
EE T E B0, p<0.01, 0, 457k S HAE
Bt b7k, X b B Sk B R N A IR R (M =
2.0%) W E M T X H AWM = 4.3%) 45 A H kM
= 4.1%), p<0.05, Jf H W (R T80T &k i AR
ﬁw—swwpwoutﬁ%,%%%ﬂﬁﬁﬂ%
S5 ) B A Y 23 ) 45 7R 25 [l 9 77 7E 8 & I
o — 5%%&f%ﬁm$o
5.3 itig

SIEe 3 R, DUBYHEEE s E N
ANGEHE ) B E T[] 1 S — BOPE RN S5 4 B,
eI B IE h, DUE PR & (A K7 1) i 23
— RN, ANFEAE S LT ] B 2 — SO R
UL, KOF- T 1) (473 (0] 45 5 RN B 7 1) i 25 Tl
BAFTEE w5, ﬁﬁf@ﬁﬁﬁiﬁﬁTx%mm
YEIKT B B 28 — SO 58 2 TH R 15 i AEAL S
ﬁ$,&mﬁﬁ%%%ﬂﬁ%%%ﬁ¥ﬁﬁ%ﬂﬁ
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L7 1) RIS 25— SO, 7 s T 22 ) 4 45 6

ﬂ%ﬁigmwﬁﬁﬁmﬁmm¥mﬁ\gﬁf

RNE . P, S28 4 RN, 7 ) B )
gy 7 A0 i 18 18 P NE Bl R AR W 2 S
[FIBT AL EE R, KSF- 7 1l (4 B 25— SSCPE 2500 4 5 B R
TR EL T 1] B I S — BN

6 Zimifie

6.1 XiEIEE EKTF mFAE E 7[5 BT E)

PR BIEE R

SCEY 1 KRB, AERRAL S RN E R ST, KOF
ﬁﬁﬂﬁﬁﬁﬁ%ﬁ@m&akm < ] — MR
N AEAL DL T Rz s E AR E RS H
JE, GEASEYR 2. SEEG 3 FISEES 4 AOSS AT LUK B,
DULE DS 2 ) B (B AE 8 9 hn T A sh s 1 /K SF 7
] F 2 () 8 4 PR S 8 T ) s () e R =X (H
&, P I 3 ) 8 4 PR SO0 L o 1 T ) i
Bl RN (SRR AR 2 R, N 2 R,
A RORT B (] ] (49 A0 T 5 e % 22 A i Sk B U R
BE, IREEMR T 48 M) 22 /A5 R S 0 B 7R A
VeI E T RS B E T, BT E K T ] Y B S
— BB . F2Ee 3 I, DUR YRS I )3 Y
Jn TSz T R Sk AR L SR, TR Bh
WA, HA 0T S0 B SRR )R A Sk
XY T Sk R R B RN 5 N T A A S B [
ﬂ%%QWWﬁm#%&ﬁmﬁfﬁ#mi X
B, feisghiiE v, DO PG 19 7 0] 1 B [E]
B AN SR, S [ A AR % A () A =2 ) A B R
LRSS o S0 4 MEE R — DR T — i, 45
KRB E A RS g mE L R AL 4
AT AT, ek A T3] A i AR SR 5w X6 7K S J ) 52
B A0 T Sk 103 00 B X K ST ) i Sk ) He e, HE,
FERE I b, B A — SO RO AN AEAE T 3
o, WiAEIZ SEE T, JEASN T8 ) B 7S — B
MTEATHR T o L, 4 AR ZE UL, K
[ia] 11 R8T 7 ) 14 25 R 3l BOASAE ma T DUE HE
T BB B R 1, R T AT TR B4R
W g, HAE, DO R A S i n TR
T 14 25 ) 3 42 1 X EL A B I 190 3 T AN 6 R A R o
FEALDE T E By ) A9 A (B O R S5 IR R 1
2R 50 B K T 7 42 20 38 18 Hh A0 25 0] 26 R 5 I TR) 3¢
FIWER AR 0 T ] A 2 (SO DU YRG5 1 158
L7 1) ARG B 1) 77 A T S, AR e T
T 6 8 L ) ) TR He s B

RGP TREEIEFITKER (2007) K B, 'R A5 1)
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Modality Effect of Orientation Derived from Mandarin Speakers Processing Time
Series: Visual Attention versus Motor Response
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Abstract

It has been demonstrated that the spatial representation of time is psychologically real, and the experience
responsible for the formation of the "Time is Space" conceptual metaphor is associated with reading/writing
directionality. Perceptual symbol theory assures that the spatial mapping of time derived from reading/writing is
perceptual. That is to say, the temporal-spatial metaphor is grounded on modality- specific systems. Previous
studies have shown that facilitation for the association of past with left and future with right was found only in
the visual and motor modality, while none in the auditory modality. The difference of time metaphor between the
visual and motor modality remains largely unexplored. In this study, three experiments were conducted to
compare the spatial mapping of time between the visual and motor modality. In each experiment, a spatial Stroop
task was carried out. Time series, which were displayed on the middle of the screen, were used as clues. Arrows,
as targets, were displayed on the left, right, top or bottom of the screen, pointing to four directions. Arrow
location and pointing direction were completely orthogonal to temporal reference. The participants were asked
to indicate the direction to which the arrow pointed.

Experiment 1 used a square as clues to explore whether the horizontal and vertical facilitation effects were
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modality-specific. The results proved that the horizontal and vertical facilitation effects existed in the visual and
motor modality.

Experiment 2 explored the difference of horizontal time metaphor between the visual and motor modality
by Mandarin Speakers. A 2x2x2 repeated measure design was adopted with independent variables of temporal
reference (before/after), target location (left /right) and response side (left / right).The results showed horizontal
metaphoric representation of time was observed both at the visual and motor level of Mandarin Speakers.
Processing time series affected the orienting of visual attention and the activation of motor responses.
Participants were faster both to identify targets and to respond to the left when the cue was a word in a forward
position of time series, and the opposite was true when the cue was a word in a afterward position of time series.
Experiment 3 adopted the same task as Experiment 2, except changing target location and response side into top/
bottom. Experiment 3 observed the same facilitation effect in the visual modality as Experiment 2. But
facilitation effect in the motor modality was not complete. Participants were faster to respond to the top only
when the cue was a word in a forward position of time series. Processing words in a forward position of time
series could not accelerate the response to the bottom.

Experiment 4 increased the number of target location and response side. A 2x4x4 repeated measure design
was adopted with independent variables of temporal reference (before/after), target location (left
/right/top/bottom) and response side (left /right/top/bottom). Results showed facilitation effect of vertical
direction in the motor modality which was not complete in Experiment 3 totally disappeared. It indicated that
vertical metaphoric representation of time in the visual modality was stronger than the one in the motor modality.
The explanation could be that Mandarin speakers' former top-down reading/writing directionality has been
changed into "from left to right". The vertical sensori-motor experience from the visual and motor modality were
unequal, which led to the incomplete time metaphor in the motor modality.

In a word, Spatial information activated when processing time series was perceptual, which was different
from the one activated by the spatial clue. In different modalities, time metaphor was different.

Key words time metaphor; perceptual symbol systems; propositional symbol system; temporal-spatial
congruency effects



