GLEFR) B BERIRE

EAEA A B AT WA, A MBI E .

1 F LW T 58 s 2 e 2 = 20 RWT FE I BB PR DTk, B3N 200 7

COIEZEARY 1 BAR R KRR ER TS, RG22 L (be both scientifically excellent and of particularly broad interest
and significance) 9.0 B RIVR W 7 . 0 SRAK RO 50 A ME/NFMITTER, WA 225057 QUK (15 78 Ui (new arcas of inquiry) BIHE H At
) WA A1 61 74 £ (unique and innovative perspectives), 5 5l ZHHE N F 7835 AT W Af 0 B 2 10 R I VR B R 1 AR, IR SRR e Al A
Tl RIRL /A, WA,

Ee (DB Z AL RERRG N T R LR 8, Wit FEAvEE )2 2
EELEMPER; QKM T 2 EA MR ISR, BT AR &R A2 R K 5L
FERBNL GRS s (3)ABL T 370 XS BERE i 1A 22 TR 2R (SRR I, 55 = AFRAL A
HE F) 55 25 18] £ 2R B SRR AN PR R SR IR WF 7T 45 18 9 R 2% =3 18] B AR AR 55 3 55 P iy 2
S NN DN |l & SN T 8 N I R E R TR =2 WS e N S8

2. fEH CABRREURRISCE PR G R T 5RO R SR ? WSR2, HECER
EHB S @A R R 5 R R S, R R — R SRR SR M RO R )

B o

3. BB MR AR AL S S5 U B ol (R 525 B AR S 56 AF T TR /e, Zha &
He 2 A5 A7 AE L[ J7 VW 25 (common method bias). A4 il Sl E B IX Ff i 25 A8 2= 52 AT 70 45 18
MR, IRAEM 7 A A5k RECT MBS 5 ? (ot ki 2 ol ke 2 0
http:/journal.psych.ac.cn/xlkxjz/CN/abstract/abstract894.shtml) & F 18 Wr £ 4, (XA B IR, AAE T EREA PRI, X P R0 7t 5
5 BAE, (HEEHEMEA KR, BARTIEZIHS .

e AR FEAAFAE S R 53 i 22 1 Lo

4. FEBIRGE I T RO B effect sizes; 1 (Kl Cohen’sd; 5240 w2 8ind FE(LEIARR)? (W
S SR B 35 T RCR R, (A WL B A BT S0, R Rk /N A AR LRI R L2 ) (TE google Y
“effect size calculator”, T 3% B VF & i B 7 MM APP . M M R M H XM E., bW B %,
http://journal psych.ac.cn/xlkxjz/CN/abstract/abstract1 150.shtml; %3 7] 2% : http://www.uces.edw/lbecker/effect-size.html, A= 73 $i
BT AT BT 95% CL? (W, % 5% 0 95% CI A 2% /165 R 50 i 95% CI) B {5 X 18 i 45 5% i1 50 R 2 P 7] 2 %

https://thenewstatistics.com/itns/esci/ )

=: Ko

5. W EHTHRIKFEA R, SKPRiIb AR, QR TEHAZEN, WS HEH. oomssin g
317 R AR 2 5 SO RS i M powen) R, JRATVAE UL S0 B SRR 5 51 B USERE A BV o L% AT — 5 f
MR effect size). WIRLRYIAORMY S REACRR, T4 o SURBCIFSRAE RS . REACIR b0 BB A0 T 5% htps:fost io/Sawpd/

B AWFFAT LR RIRE A B I Grpower 5L, SLER 1 IFRIFEAR N 27, SEbR
FEAEN 53; SKi 2 TFRIFEASE 27, SERRFEACE DY 455 SC46 3 THRIFEAR RN 30, SEPrkEA
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XT?ﬁI%%%PﬁE%wﬁw%,ﬁ&%ﬁﬁﬁﬁi%ﬁfﬁ,ﬁwﬁ%ﬁﬁﬁﬁiﬁ
St RS B BUE N 17 B0

6. Bk, WA B BRI (NHST), HRERH p A2 p MXECNT
0.001 fifhe s X 18], ARG R p H). IREVIESORERT A IZIE R ? Qo2 IR &R, 2
TaﬁuAﬁ%%ﬁﬁ%%%@WT?

& SR
7. NPRIEE SCHH Bl i i 0 5E %1k, Geik o M h R BB 1R B, 2 SRS R
?FIEHZ?@HLﬂ%ﬁﬁM%ﬁ HRATARAL T Grit o3 M v A& i Ak BB R R

2 fi R RS S MER 7HPRA R E ? R A GUREERX M H, GitaiR

Amﬁi%?ET%NEM@EX%EE&ﬁﬁi?EIEH/?%E$Em1¢MﬁEQ

o (D)AHIE T B As (0 S A AE RN SR AR 1 “ gl B0 29 PR
QE@AEBﬁﬁ%,%ﬁ,%MQQMT:Ei%#%%%ﬁ%%%%¢,5%:%
AL HBE IR A B2, p=0.066, D BR= 17 ] 20 R — BUE 530S 122 HAK
FIAEZE, p=0.1200 HAbSE )45 R AL Lol MR Al Js A AZ
() AT TSR 1) B0 AT Rk AR AL o
(DA TCEAT M ER T I R AT H .
(S) AR FE AT D (1 0 H B AL A i o (R

8. WFFCH B R L FAT VRN & B R SRIe AR, BAR BRI AS, 2 15 ISR AR R B
HREATX

Lo ? WARBA, WS HE M. WRIZCRER, ERGEEQTFX AR5 AT 7T H 3L
=7

F: MTSERMRNE 2 RVE A AL, SMOTRITT3OK, BEAEXHNHAREIMtE & o
FTHER OISR EUMHE &, WXERR, BIEIAME.

9. AFIERMEFH LA LEHE, WEAELLT 3 Fl Lk — T V:

a) B Ja W B 2 o i A S A (V)
b) Kt wT LA G B R R AT ()
o) R 4R H s AL Iy C7E B2 2038 4R 17 (https://www.scidb.cn/surl/xIxb) b 435 ()
dWIARERRAE, T U I3 R A OGIER .

10. BRI AR R INR T EELIR L2 &(Y) & )

W, TR M B il

WA, 15 Ul B A 2&5%)Lﬁi%ﬂfﬁffﬁﬁjL€EthkLmE(tztf R MR, mH A
H?/\ﬁﬁﬁﬁ?iﬁjﬂ*u$, 1 S o o e
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K&, TEERRR BT IRAE . R, U

?:li: %7 Exjx_\%o

12, 52 75 0 5 2 10 A s R A PR <58 S 22 5 A0 T S T R 5 400~500 ™ HL38] (1 588 SR
LY S H R B T CAE SGE Tk N A SCEE ik Bk SCUSSCI it 3 g A F 2
S 1 ?

% &, S,

13. W —1EE & 224, F T BRPR 2 2 4 (xuebao@psych.ac.cn) & HB4F, 15 8H £
PR SN B R . B ORI TN G R R MR ? it itics) S0 0k A 2 st AR i 2

WiLkE)
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14, 15 B gm0l UG« R3O R EOFE SRR AR AP R UE B, I 558 HAE R
PR I =, R R 2 dw R #E (xuebao@psych.ac.cn) . WIEH RE IMA T, 1H T
WHEE AL AR, SO RIRAE?
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TEHIESXEE AR AE THZ LR
il

P S S A R R R, HELREMLE A . BHRRER, fiRER.
SRR T A RR — B NI 0 R, KA AREE . A AR E A
P AR R, T R AL S A SR AR ST IR AN SO R AE BRI AL A R 1) 2 R L
GEREBY], B AWM T, FRSRAZERLRA SRS, MR 1 et
W ERE L EREE R, KA RERESRRRABE K T RL R s R IR 11k
B AR 27 M LR — BRI R, A A B e o ilimn,  R0R & 8 ) - 7K 48 58
ZANFIAT, FRCE B PR AR S . B = NFRA A 2 M 55 72 18] 42 28 SRR 230 A 1y 225 [ AL A
e 1B AL AT, B PRI FAURS R 2 i R R I R AR AN R R 1 B Ak
AT FTRRLA T, I S I R ATIE & RIB R o B ORI R A 77 125
Kb FAESZH, TESRER, FRMAESR, N, B—/E = AFRAA
1 315

18 H ARG AR, MRS AR 7 A0 S A N IR B AR R 2 A B AE R, i N 3%
WM PR AR ARG 5 5 IR B ARALE, XA 2 B T s S . TR, GRS
8] & 1 AT 55 3 55 T 0945 JE A8 It I AR 4 Bk Oy 2% B) 4 5 22 . (spatial communication)( 4 7K i %5,
2019; 7)1, 2021; Tosi et al., 2020). S 23 A5 552 B LA FH MRCEPIEM G, “3&
R AR H AR A AL E S A 7 01 5 AR5 Bl 7 NRER R, “ il BT L
T 5 AR 35 Bkt BARGLE 7 N3O RE, —F A HE M “ e A 1E S U 7 (Clark
& Wilkes-Gibbs, 1986; Clark, 1996; Galati & Avraamides, 2013; Galati et al., 2013; F %5 ] 4%,
2021),

7% 8] 5 1545 20! (spatial verbal-pattern)Fl 4% [A] ¥ i % 4 (spacial perspective taking) & ¥ [A]15 &
A HLIPR KA FE T (1 7K T 4, 2021) . 2% 18] & 1B 040 1R & 1 A UM B A e %
AR T AE T R R IR . 15 %%, RBRESAEOSUANER (Hbs. FHa. T

AR FIFEES 20, 7€ %50 2 18 & (spatial reference frame)(Carlson, 1999). & LI

R A5 (2021) K 75 6] 15 5 AT AN 7[RI R A e 45 A 9 723 TB0AE 5 28 EL I Y ORATT S s, {HL 2 [R]85 28 i A 727 )
15 E R SCRIAE S N “spatial communication”, T DL EME S L AEAE— € VRGN 2= [01E 5 280
IR T E AP SIERA L, FA “FEFEREN B “SEIESTR.



RSB EAA 7 (F D, HE g A doe i 8 H H (Galati & Avraamides, 2012).
Hk, RABFHFREIZENS AT YA ERIOHRAE, B2EEE HASE . &5,
TR F A A SR A I RERE R, B EE— @ F. RER Ak 6, %
BB MR YA EROENAEG . Ft, —BRBEE R Tl RE LR REANRE . F/EER
FR 223 (A1 35 35 S F HEATIC AN o9 M7 S5 7 VR e R A (1 2 () 3 IR R R R IR SR, oy
M 25 18]35 10 72 A 45 3 (Taylor & Tversky, 1996; Galati & Avraamides, 2015). X745 [8]1E 5 1
PRI, DA mORTE T U AR AN R A A R 5 (B4 B B R0% 1 22 57 (Ryskin et al.,
2014; Vukovic & Williams, 2015; Ryskin et al., 2016; Burigo & Schultheis, 2018), &k f# F 504 25 [a]
EAME R, HBERIE B S BRSNS (Duran et al., 2011, Galati et al., 2018). Jt4h, 445 [E)iE
BT A 2 T ORI, AR S o AN P OB R BRI, Rk AT
RESTERS B 5 1 B UK & LGB BOIEAT 8 IR M e e, B AR N PO 2 R R 2 )

pAy
& J2.( Brennan & Hanna, 2009; Ryskin et al., 2016), ] geseff A BRF LSRR, FFEIE X

—_

iy

i

b

e P 3 75 34T 2 1A A0 A % e (Kronmiiller & Barr, 2007; Shintel & Keysar, 2009). #Z4],
Schober(2009) I\ Ay T 8 & F 3R 4% 18] A A1 6% 0 A 0 1) e R KT 3 3= 3l 2R EL A 60 7 4 1) R PR A E
SN, T AR USC F PR 2R 52 LA (AL A B S e DT ORI o JeoK, - Galati 55(2019) A BLER
7 R L 3B ) AR R 24, RERHER A B S R EH FEAFRLR, Wi
S G RAE RN NE R SRR RE N SR REE, RE—eBE Lo E]
AT AR . DR, RZNNZR R 25 (038 5 28 A RS2 4B s L OB ML ) B B8 47

x1 FTESRALXE

G FIE SIS JE R ATl #:451
EEPN Kb B A ) Rk “HERTAREIBE” CFEREBATE R 30E)
THF G Hubr RPuFgL T R R KT
SRR RikE ML 1) FERATTIL
(EYNGER Bl ML 1) FEVRATHT T
EZ/L e R Wtk SERI N LE R R LT AT N
B3 et B Ay A J5 P AE B IRl REEBA 7 B fi A U FD A, 5252 HE Sk
Wl 75 A T A £ 4 LIS ERERTH UG L

? PERH(intrinsic axis)FE F 1A IR IE A AN X FIRVE G54 40k P Adk 3 5% 1) 22 AT Jd B8 B0 A Jy 12 P ) T R T8 A 442
biflre MMARZI 2T 2B A BRI AG 5 — NBROANRIIERT T 7, 15 BLZTT [ 6 S 9 el



FHEF L EPHRARERR D AR R fREHER. HatR. MRLRUEE
(ISR B A) P bR %, e rh /N RUBE 37 55 B JER A SR o B AR R A T T2 B ) 3R 35 PR 4 %
FLRI ) 22 SR SRS 25 18] 56 2 R AL BB A 55, 2009),  KREES 5t AR A7 B T F A 50

JRUE 375 5 R T 3R A 25 6] 9% R (Meeilinger et al., 2016). Afi JA G5 M LR R o0 WA S5 2 R 5 51
MREER Jakk “MRER, WELBRYAESEHN AL, WP “AiELAh” ik
GRZE. WA MNERBERERZ I MAX Z B Rk $E, NREHEEE NS B ARIEZE G
S(H KN, 2019); J5 & SE FE VDR 41 42 S0 ot B AR 1t ZEL 20 DD TR B 1) P 5l 4 B 1) e s g
R AERIRIIE R fEm AR SRS N AR B — B0, RN R — R8T Re A2 21
PWAESH, TAMAE ARG AR S5 LSRR PRI SR AL & (2 LB S A E R EE R, &%
BUE B K (Mou & McNamara, 2002). #H228 R ) Atk &2 (B & RAFE 2 MELL R . LB
SRR GBF BT SSEER, UL EXT I mZE /N T 90° I, Fik & Wi T H
ARSI AR, e fiin T B & O3 R (Galati& Avraamides, 2012). FhaMEL R
HAERS . AL ARIEE /. S R eI SR SOOER AR FTRKIL, HRRE
NS FR R A (AR A e e e 0 LA, SEA ) T i At A\ Hho0 28 2R DA 8l 7K 4H 5 22 A 0
H147 (Schober, 2009). #ilt1, FE N5 LB BEAT 2 (0] 5 A2 TN 246 9% 5E 2 I (A B AT 15 & ik
(Newman-Norlund et al., 2009). %75 B S0 &Mk, DAL R 25 (015 5 48 51520
TEAE T P (Vukovie & Williams, 2015) .

CLAERF 78 2 45 FPAE R AR RINER DS, BNEEAETERS 2R RN L, BRHRIR T
WEZE, HX st e G B St BN, PR F &R 2 858 HAER 1
WEFCAR I, 2 AR AR e e 3 0 M 3R A% 7K il O 2R 0Bt i) T F B b0 B R &R, (H
XA ) R AFAE T BeCE f U B S L3 5 (Niselsen et al., 2015) . BRI RIAENIZR R 2
) 52 ELAE I RIREAFAE, A & 55 (2009) KA R R 5 A1 R G5 i 238 — e, Rk & e T
AW EIRFESFHSE R, A8, REEWNFEFESRADRTHAK . 25, Galati
A Avraamides(2015) A R4 1 A R4l 5 3R H LR 1] — B0y, R i T R0
MR, SEVCEIA I —3u, B AhOSRARKEIaEEIR . R0, HHER SRR
LR, PLSEAANE F L B BRIV R R R TURSE R, EAP IR A B R

A RE 2 A AR IEOR, FUIRR 2 &R AL 2 RIS & 3o



sesh, WA TR R R R e A B R D5 )I1(021) K, M T 5 — AFRME
F, BCE AR = AFRISALAL A XA A R 2 B8 R 5 B AR I 22 B/, B AN R
f RO R — 2 (A5 S B AT o P, AR TR AR S (S B A R, 25— AR
WA B S EDWL RO 5005 8, (EHAETA R, SELUEIRY SRR 55 = AR
FE T EAOR I 5, BRI S IR R, Ha R REEER, st
I ELALEAZ , B2 SRR (R B R B BELRS o ASTe, A DR 300 2 18] 5 28 LI S m AL
WA, U R IR E AN FA X 2 EIAL R 50, B TR a2 R
WUNBAR LB EW . BN, IEIXHE (cognitive style) PR A B 25 18] A 1) B BEAME R
IRAF A A T8 AN S IR AR 2 R RAE S RS, TS SL A A 5 42 i 0
WG BT, M T AR AN R R RAE T HAE B o 1M H A Sr R (A58 72 O B e
B, A MAE . M) A S A (AR % T R I R SRR, RIS A A B
AR BEAE — € FEJE b 23 (R IA K BE 717K 1) =i {iK (Davis & Cochran, 1989; Davis, 1991; Jif /i
TE, TOLE5,2000; BXBESE, WEIERE, 2007). R, AMREIZ AR RES BE AT Beild il an 2 R
(RISREO T M6 23 B0 AR I IE 9%, T R e i 2% (B A e J04E B 28 18015 5 38 H

gi b, AT AR P (B35 A2 SR s (M AR Al B AR e SR I M B SR A B,
/N ROBE I 5 N R 30037 3¢ DASE T #R A 2 FlA S 20 R IR AR B 7K SRR T g AL . il 3e,
AKX RERZME A EREN, B TRLRR RRE S RLHID . Lk
R M RK RGN ML ZIFEF WG — N E——T LR, AE5 AR
Fr G BE SR\ EN AR T RAME LR R DL A R 3 . Ak, DUEZ DI AR iR RN 3,
MDA TGS RE, RO IR R G A I R S BRI e AR, M e R I B HESE,
FATHEAT T PIIUSFREIBE T . WFFE—IRBRAEEE — AR A (520 1) RS = AFRIMREAL A (s&
5 2) FRAMEZ LRPWHIS], BT TRRAES — AP (256 3) M = AR
fi (SE¥ 4) THUCGIRRMZ R REMPE] . SRR 2015 52 B PR 2 5 H LRI
RPN, B F LI F AR OBUh N OIS AR, WSR2 RS EER
7 22 U it ) i B ELAE P B SRR A A R, R A A 2 R R B R AT A )
R s e (AR B BB 0 S B ST RSN SRR R I [ T AN 4 1) 2 )1 5 22 HLAL
ey = NIRRT 22 61 & A B T



2 BEFt—: RABIFEH R
2.1 X8 1: B— AR A TRATIZH9Z MM H]

WP SE— AR T, FIRRR B, 2 A AR ) A\ 0 XU ik & S R
RIE PRI LI o
2.1.1 #ik

% H G*Power(Version 3.1.9.7, Heinrich Heine University, Germany) %X {t}: . Exact K 3 % (1)
Liner multiple regression: Random model 77474t iH. 4 H1 p? % BN 0.35, HO p? & &N 0,
o BN 0.05, Gtk 1-pE N 0.8, HEEBEED N 27 A,

ARSEIG L SE 59 AR R F AR, | BWRE I 2 R 55 KA A b B AT 55 LU
B 2 AR FTA R B RBL “ ANt ”, RIBSFARSSER: 1 4l R A8 5 i
PIIRARZE NS ;1 A0 5 1 A e SEgad R b 22 0 1) = 3000 () S 36 H i, 2 i sk
W ERTICHEYE, mAA 53 BRRNBIEIANG T, K435 4, B 18 4,
FERRTE 17 B 25 % Z [B(M = 19.208, SD = 1.758), I N4 FIF, P8 EM I IER, HHiE
KB NINid 5 AT A (55
2.1.2 EHUF SR

SEIG AL AR IS M R I R S0 . AREIIRFTENAE A4 48 F, RAVEVEMBREAES, E
563 P b R T B T AR PR AR M BG - W R] AR SA 4 R 0 ¥ % 44 A £ W 36 (Object
Perspective Test) FH Il &37 A &0 XU 188 1k &2 0 35 (Embedded Figures Test) o ki 0037 5t S50 {4 A
T HL G B RN 27 ~F S 0 R D9 19201080, Kl 40 75Hz.

AL AR Y Hegarty A1 Waller(2004) & 1T BORRCAS (I 35 1), 90056 SR e 1R 40 AL H
®, MEAGETHE PR REYAE, e HRY, FEE SRR T B S
A7, FHE H AR 7 R0 B o i 72 [ P D7 AL R, B R R R R AR B L HA R
VPR R IISG o) % . PSS 8 ANIUH , WL M K T 805 T 90°  HLE 7 [ HE S 1 2% J7 fiL
5oy Ao SN A AR B 7 A IR T BT B AR NI RS, BUBMRRE Ty, A
WSy 7 BAEE TGk o4, REUR M43, FH 180° 25T~ 35 1R 22 M1 FEAE s 2058 53 %5
Bl 00 58 73 5 I 5 2% DR AR e e 0 v I ) — Bk

R T DN 56 3 Y A5 SL(1988) BT Y b SRR (LI 3% 2), BESRBORAE B H 45 tH I &2
Ik B R T R B AR, JERE B AR E TSR AV IR S, AR nT AE RS 1B 2



58 AL — B T S B TR AR B 1 B SR B I R e ], BT SR TR R E T i R R
MIGEHE 3 AN, BT IONEE (EARTD), B SaE 10 MNEH (12
BFAC 0.5 75, 3-4 BATE 278, 5 310 BRI 1.5 78, W52 24 70D, BEEEMEZ I TR BR I 5
GHERCEFRIR, RITIC, 1994), FBRIE B4 AT REANE F 24 R ESARE 5, AHE UL FRE AT
B3 E RN G i\ 0 A AL B o

@R (b) L7 5

(O33N ()2 — NPRHLA i i
2 BE—AMRAATHENZEESRESSR

REAN S A 375557 (8] Unity 3D BPFRE, S BRI — D RUTHIT I, %7
S HER AR 7 AN TE BB T A MR ) H Y AL A MRS AR, i 1. fEHBER



BRI AR S R E A H AT, Wi 2a R 2be S 1 AR — AFRMLA T
MG B IIRBATS, DR L R A0 RS 1) 7 B — AL, P DA 55 — AFRMLA 11
EE, W] 20 B — AFRHE A AL Y0 [ ) A U ST T Henson(1993) 4@ Hi A BR S AL BT A FR
NP R IR ST 9 2000, (HEALEF I S8AT 20 40° & T 5 MR AL EY BORI Y X 3, PRIk —
M AT XUIR P RESE FELA 124° , FEALA N 70° (Blake & Fox, 1973; DC, 1999). A T f#iE
FE 1013 5 PR B 85— AFRALA 5 A AR SE 4000, (7] B (RE 3 5% i i EL B4 & 25 % 162 9
PIFHE, B 2R B E B AN 70° , KPR 102.447° o J8E SR B 50 2
[ARFAE AR 2 (A R R — B A RSP, SRS 23R 35 55— AFRML A i T 4 92 (A Pl 1
LI RIBFALEL, Wl 2d.

ul i

| N

@)
{revki®: BteE ( [R8) / [#B8] ) ZrAa8Ls {revgeid: BiRE ( [Re9] / [RAY) ) RA5ME
BT I sit] T ®F ( T 1 TR
(a)/KF 1 (b)/KF 2

Bir (&F]

W5EE ( [809] / (6
el :

(c)KF 3 (d)/KF 4

—EhiEKE
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FihEH | Wi | HEH | i
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ReRESRASH—5; BERRSEREN—]

a. STAGTIHSUEL; b. FEATTIENE; ¢ INESTIISHN
() Bk T 5EMLRIR R

3 E— ARA FOMEEgE—H ik P RN SRR E S5



2.1.3 LRIt

SR ZHERRGE, HEE3ANELE: SEMMEGREE CEIA AN
R R g, JESR R, RIRFE IR (e A IR, R N
Wkl A, FRER SN ER N AR (FALRERG LG 4 Fhas LR —EikK
e, anE 3).

UMK 1 HUKT- 4 9 3 M EERRAT—5, Am—BUKT, Kok 1 25 EERER
HRAF R, KP4 RVRLRGERECE R KF 2 57 3 PR L R
R R S ESCREAE M, R —BOKT. BTl 7E 0T 2 5 5 38 A, AR R IKT 1
KP4 EREE, Bim—SACE SR SBAKCP I ZE R B3, WU 2 S RIL RN
SCRERNAFAE s BRI 1 5KF 20 KT 3 5KF 4 (27035, WE A RERNL
FERONAFAE, WRRIKT 1 5K 30 KF 2 5KV 4 EREE, WU AL R
BNAFLE, E 3e FivR.

3ANHERE NS AESELR (A B 1805 A st FiE AR AR T HR
FOOB R ORI VRN AR S BB R I T A OB BR) . ALK
RN 3 S5 360 T ) s e et BT AR R0 T T8 5 AU O L 1B I CRBele 17 FRik
TEA ORI, A8 2 A A S o 2 P P 2 e S R A B

ISR T 3 MEAME R HAENE AR AR AN R S B0 S
EARSC I R | 25 (015 5 S IR R LA 5 8 68 77 (2 18] 2 HE R A 0 R 5 8 e 090 I BTSN
KW M BB O VR S BB AT R D . B AR R AL i L i 1, i
AT Ak 7 ) A7 BB AR IR S TR AR B = AR S, KB T D R AT G S K DA TE R B o FR AR %o
O CERNITD SRR S it S A 8 CEEID AR, (R [ &
RN R FE ] AR
2.1.4 LWIEF

WAk e S8 A AR WSS, FHIAREM R MG R 4, S HIEFFRTE R LI T —A
PR s BRRIES, ST MATLAB 45 33817, W 4, E5 TG ERA TR E
e FIEM MR, SRR E OIS G S L Rk E, [ HEL AR
el M5 B R R, 7 B AR e R i 52 10 H AR AL EAR B B — g aid i (“H
FREERIMRIGEEA T T LA AR5 H54Y  plaER AR S B0 AR e 42T P IR S2 58, B2k



SAEDR P ) 5E OO B R BURREE 28 MVERLRL “+7, BEJE AETEVL AU R IO B 2 B H AR
R, TR 4 B — AFRALA IS E o, BRI UK 24 T 193 A0 J e B i K R A 7
X (FEEZAR), FHEHRAR sl 0N s sl CRIARR”, Wl 3a) #TSHA
frike, HIUFESF G GRS, RIERSETIER S EN T RR IR, ®&5%
e Rl AR bR . B, B R preRiE S ftilia &, WRAAEA
78 T B 3 8 I O T DA o o B ERT R, EEMIATCIR 5 7 A IS R BN T —
O E 5B 6 MRS IIRARGE SR 2 Jm 57e R 28 M IEA IR BASRIRILFR 40

A .

& 4 LI 1 RERE

2.1.5 ERE55H

H T [ AR R R A B S R N, 45 B O s AR B, HO R E R ), Bk T
FEACPE S G A . AR IE A A HdE DL B EAH DG 1) R B A 3 1 T PR A Y
(Generalized linear mixed model, GLMM)(7K AR5, 2021), o I 37 5% Tl e )97 285 S (10L&
BEAY,  DUE B 90 45 RN G5 10 7E AR SR B Dy A T84 R TR0 R HEL A N 17 o LR 5

H, WHBERFEATIACEE, ¥ 53 BRI SR A 5 BRI 55 S BHE S s N SPSS ik
FTA3HT, AT I KAT 53 (M = 166.031, SD = 7.324) AT hRUEAL AL BE, A o ffir 2 [ A0 £



PeBE FTHHE bR RTINS T 25170 (M = 17.151, SD = 4.702) LA _F 37 3 sr B (15 58.5%), AR
NIRAFTL (5 41.5%), XF P70 XS s PR B 46 70 REAT SRSZFEAS ¢ k25625 #(28.627) = 8.015,
p<0.001 CBUZ), Cohen’sd=2.478, 95% CI=[5.487,9.250], iBAEUFHuIX 73 7 FiFl 70 50
JAAE PR

HK, SRAERNERANARTOSEA L 48.8%, b ASHER G 51.2%. FH =
JG logistic [FIVAHEATIZ FIABLRIAGIG . AR 7= 28 S il R, Jeofég ] 007 v 28 Bk Ik
SN, BEINERZ M EI, 5INHR AR &I B35 AR HE R E N 0.05. BEHLALN BN
EEMES MRS R WL (PR, TSN 2 F 0 2H EARSL, HOR
H “CzIEREER" SOty 2R84 Rk 2.

®2 E-AMRATERALZENZES@FRBHE

W SRR SRR BEERL LA

A 2 THERIR AICC BIC dfl ar F p R R?
1 66.10% 6443.441 6454.033 3 1480 41.195 <0.001 0.077
— BT 3 1480 41.195 <0.001 0.077
2 66.00% 6451.314 6461.904 4 1479 32.432 <0.001 0.081
WA 4R Ee 7T 1 1479 9.020 0.003 0.006
3 66.40% 6468.415 6478.999 8 1475 17.267 <0.001 0.086
—BUEACE X S\ S0 A 4 1475 2912 0.02 0.007
4b 78.30% 9520.626 9531.177 32 1451 8.976 <0.001 0.165
—HUEACE X HAr ik 24 1451 10.355 <0.001 0.143

a. BAEISESEIED CFRED
b. ESINZ Ik X B AR AR BBk 7 — B ACT, ST B A B S L b

DR R — BRI RN R, BB F RO &, LUK 1 S H T
BT RBAGEE, KK 2 IRNH REUE 2, B =1.342, #(1480) = 8.666, p <0.001, OR = 3.828,

95% CI =[1.038, 1.646]; /K 3 KI[AIH R % EE, f=0.482, #(1480)=3.157, p=0.002, OR=

3R A E SRR E WA — 218 B AsHE(Information Criterion, IC), 36X BRFE AR IE (1 75 A5 5 o4 )
(Akaike Information Corrected Criterion, AICC)F D1 - H{5 /5.7 U] (Bayesian Information Criterion, BIC), % T
ARG B RS, EB/INEREF: R logistic AR FTRRA M FUNAERS %, AEW R e A BRI R
REROO WMt O B2, PAPT 0 BUaRuR . ARSI 71T, ) R SRR A2 FAG UG RO I R
SRR o [ SN F ARG AR s OR (ERHR % logistic FIVAREI & [ Cohen’s d Kkt ¢ #56
HUEVONATR



1.619, 95% CI1=[0.182, 0.782]; /K°F- 4 WA RE W%, B=1.475, (1480) =9.430, p <0.001,
OR=4.371, 95% CI=[1.168, 1.782]. UiEHZL R —H ML T 7K 2 i), Ok NS AR T
AR KT 1R 3.828 i, b T-7KF- 3 I 27K 1 1,619 i, AL T-7KF 4 IR 7K 1 1 /7 4.371
fifo fH Sidak EHEATHPTLLECR I, BRR—BUEALTIKT 2 5K 4 B4 A2 1R R I 20
M ERANEE, HAKPFZEEZERLEE. LTKFE 1 KF 3G R R AR
LSRR ER, 4T KT 2. KF 4 158 5 L A ik B fb A0 S B R IR, (1480)
=-9.328 (/KF 1 5/KF 2), Cohen’sd=-0.685, 95% CI=[-0.412,-0.234], #1480)=-10.308
(/KF 1 57KF 4), Cohen’s d=-0.757, 95% CI=[-0.443,-0.263], #(1480)=-5.901 (/KF 3
5K 2), Cohen’s d=-0.433, 95% CI = [-0.296, -0.125], #(1480)=-6.807 (/KF 3 L/KF 4),
Cohen’s d=-0.5, 95% CI =[-0.329,-0.153], ps<0.001; 4bF/KF 1 B ELAKF 3 5 5 ik gk =
AP A0S IE R A, 1(1480) = -3.184, Cohen'’s d = -0.234, p = 0.003, 95% CI = [-0.191,
-0.033], WK 5. VHSRAZIFHERNCFHRE, UG TEFzsRR, 250
LRINSHFRPAAE, HAT R R IR R KSR R

sgERG
1.0 Kok

*%k

0.8_ *kk ok sk dkok

H

H

#) 0.6

I

B 944
“\\ 0.4

X

0.2+

0.0 I I I I
FhESL  KF1 k2 KF3 kR4

5 E— ARMATE—HMKETHSBRERWM < SE, IREZRIFEIR, *p<0.05, *#p<0.01, **¥p<
0.001, T

IR 2 RN AL i me D E RN R, RIHREEE, f=0.217, 1(1479)=3.003,

p=0.003, OR=1242, 95% CI=1[0.075,0.359], 00240 M4 AE SR A 1 MriEZE,
AR FEAR N 0 S B R I Rt 2 3 1.242 15

AR 3 ORI (A R R — B 5 I HUARS 58 BN 35 o o — SRt KT B A

DA R 2 H AT A R B, RILR R — B T7KF 1 F, S sr A [l )9 R 4



B3%, p=-0.585, #(1475)=-2.377, p=0.018, OR=0.557, 95% CI =[-1.068, -0.102]. ¥iHI7E
KL B, SERAAERARAH L, g R Al N 2 B R e 2 3 0.557 fiF. A
Sidak VXTI Rz 0 RS SR E AN R 2R — BUKT T S IR RS0 ) 3 5 LU ORI, ik AE
TIRAE KT 1 60 R EHKSF 20 /KP4 g Tk R P OSSR, (1475) =-4.324 OK
1 57K 2), Cohen’s d=-0.241, 95% CI=[-0.388, -0.094], #(1475)=-4.324 (KF 1 H5/KF
4), Cohen’sd=-0.241, 95% CI=[-0.388,-0.094], ps<0.001; M 7RG RAEAKT 1. KT 3
ZAF R EHKE 20 KP4 B I AR OSSR, (1475 =-8.619 (KF 1 5KF2),
Cohen’s d =-0.827, 95% CI =[-0.493, -0.266], #(1475) =-10.014 (K°F- 1 57KV 4), Cohen’s d=
-0.961, 95% CI =[-0.546, -0.318], #(1475) =-5.645 (/K*F 3 57/KF 2), Cohen’s d=-0.542, 95%
CI=[-0.372,-0.151], #1475)=-6.894 (K- 3 57K} 4), Cohen’s d=-0.662, 95% CI =[-0.427,
-0.200], ps <0.001;: ML RIPARLEAKT 1 46A4F N K 3 Bl Tk a RO SR AR,
#(1475) = -2.687, Cohen’s d=-0.258, p=0.015, 95% CI=[-0.217,-0.020], WP 6. FxfHH
Sidak V2 7E PURR— B K _EXT PR A RS R 2 I8 R R T Z ke, SRR
HEKT 144 FZEREZ, (1475) = -2.361, Cohen'’s d =-0.249, p = 0.018, 95% CI = [-0.233,

-0.022]. Vi 23 (8] 28 2R — B X 37 0 S R R B S I8 RIR BRI B K

S
1.0_ T *okok — 7)(:|Z1
. = kT2
0.8 kkk KKK '*** ‘ ,i' - k3
K4
%o F =
E.':Z-
m3 -
mOA
0.2
0.0 T |
FrEPL 1534378 kR

Bl 6 SB—AFRILA TRIAATRERIKETE — Mtk FHSRARIEE
AUR 4 I B R — SR H AR AR S AR LR35, 1 W H AR P AE 0 g2 L BT e
ESICIEA RO RGeS SR 3 - 1 P e bl S B 7 Kool T VA - WA (W il o2 = SR PR )1: o 2 7
Wt o JE I e B, B 4 B B s I HER 2 78.3% Rk % 1 3R O R R I TR 2R 75.6%.,



XTI AN H0 2 HE AR (R FI0I 2  80.9% ) HLBEHL AN #4552 , Z = 26.433(E E &), p < 0.001,
95% CI =[0.772, 0.896], Z=3.093 (BEHLEIE), p=0.002, 95% CI=[0.181,0.644], i Hif5i%
BB A Lt 42 1) AT 280 7 5 M) LA g v A T 2 R R 4

R, SR S K (M = 6.444s, SD = 4.5925)HE4T K-S #6056, KIHEIE LSS IE
B R EMA, D(1484)=0.173, p<0.001 CWE). Sl AN D20 A A ) L2t
TRERERI o AT, 8 F AR SRR SR B E e e s, Al oA il v, BN
BONE B M EANE S ARy (BENLEEE, e S P R RGN, B BR, 455
nk 3.

R 3 E— AHRNA TALARKZESEAHEHE

WA R LUK BEMAEL LA

A AR AICC BIC dfl e F p R/ R?
1 = 43 A7 2790.125 2800.716 3 1480 4.443 0.004 0.009
— BT 3 1480 4.443 0.004 0.009
2 IS il 2348.985 2359.569 9 1474 28.555 <0.001 0.148
ERER LS 6 1474 33.077 <0.001 0.115
3 M= 53 A5 2372.561 2383.120 27 1456 16.360 <0.001 0.233
— B X AR 18 1456 2.008 0.007 0.019
4 A 28726.941 28737.524 9 1474 16.273 <0.001 0.090

a. MR 4 FETHERL 2 H B HHERE

AR R — BRI RN RE, BB F RO &, LUK 1 A H kT
B H R EAGLS, RBKE 2 (R R EEE, f=0.085, 1(1480)=2.417, p=0.016, Cohen’sd
=0.177, 95% CI1 =[0.016, 0.154]; /K1~ 3 B [H R E 22, f=0.110, #(1480) =3.315, p =0.001,
Cohen’s d=0.243, 95% CI=1[0.045, 0.175]. fi [ Sidak ¥EHEATFI P LLBUR I, &R — ik
RoF K 1B AR B, AT KR 3 RPALZIR AR K, & =R R, #(1480) =-3.272,
p=0.007, Cohen’sd=-0240, 95% CI=[-1208.094, -130.404], W1 7. UiBHHIRAT m—5
KBS HE AL TR — BUK B R IR R T

08T IE Qi A 2 Rk AN B o A B BN, B R AR e U S, DA YRR A A RS 7 A
R A B, X L o (K5 S bR e UL AR e ASHIE T BT AT 55 TR 5% 14 A1 A 4 #  IE
TS A, e G AR AL AN S 73 AT B 3 ) NI A R A TS 2, Rl Ja REER% 71
HXTHEE R, ANELZ MR



7.0_ * %

T

o
S

e

LHERRHLR(s)
o
T

4.5

1 1 1 1
KE1 KFE2  KE3  KFE4

7 E— AR BRE—HEKFETREALRRK
LR 2 AU IR 3 RIS R B AR A N R, AR — SR E AR ik
MAC EAE 235, U0 H AR A 7 Ak B 51 o FRRR Ao 8 DA K bR 4 e A S 48 A0 T v 1 2 ]
1 B B SRR R — AR T 8 ()15 5 AR K XA fabn R, BB EA
BT 2 R AR, ERERY 2 LR _F O TE A A BT AR 4, KRB ) ATCC
HBIC, KIAAL 2 LG B = T8 4, HEENIARI 3, Z=26.665 (EEIWE), 95%
CI=1[0.238,0.275], Z=4.570 (BEHL#EEE), 95% CI=[0.051,0.121], ps <0.001, 5 B34 F i
Ty oy AR R R S AR A 2 Rl B A ALl A H50HR
R4 B-ARMUATIESHKESEIERHE

WA RS B E RIS LA

it Y AR AICC BIC dfi s F p R R?
1 i -1121.069 -1110.482 6 1477 5313 <0.001 0.021
H ik 6 1477 5313 <0.001 0.021
2 =i -1027.770 -1017.212 27 1456 3.733 <0.001 0.065
— B X AR 21 1456 1.971 0.005 0.027
3 EA&S i 22932.396 22942.955 27 1456  3.423 <0.001 0.060

e AHERIE F I K (M = 3.654s, SD = 0.844s)3HT K-S #:56, KIHLBIER ST EIE
B ARM e EIEMAS, D(1484)=0.094, p<0.001 (XUR), WM D Am1E N X kitiR
ERR AR, BEALSON B S A I B RNE S RIARE ) (BN . 4R mE 4, [
SE RN T A AR RN I A B2, R A0 AL S 808 23, 18 H AR i it b B
F A A L B DA K H AR A4 i A 08 S 00 S v £ 22 T A B 0] 4 35 I A AE B 2 5 o BT 2



B
2.2 K 2: B ARMA T RIRIIZAVFZARALE]

RO S AFRIFIL A T 2R R — B0k WA e A8 IR DR R 2 18 % 5 18 R
pri s I Su vy EX AR
2.2.1 #HiR

I 5 9en 1 AR AT ot B E =D 27 Ao ARSEIRILAE 5 48 @R K ¥
A, b 1 AR RE TS R EUE NS 1 A B e I A7 ik B3 SO0 “ Al A He
AESFARSEOR: 1 BRI R A W Se a0 I, APAEE RN . BRI, &
KA 45 ZHERIIBIRM NG, HobdcdE 28 4, B4 17 4, FIRAE 17 31 27 & 2 (M
=19.980, SD = 2.536), FrA#IRENAEFT, MABEFFEM I IER, HETEARS I 5 A 5T
FHI A HAR SR
222 SEWERSMHE

SEIACE SR . VO IT R AREE DN 5 SEe 1 A . BT SRR 2 =N
PR A T 205 BRI RIRAESS, P DA SRR BB A T ANE . Oy A5 = AP
WAL T R IL5E 5 B35 5 8, HARIE 16 : 9 MM H B, 3G BN L 771
R, EMEBON 750, AKCFIEFRON 107.512° , SHEHLAE A 5 BT R K 15°
(R ANPIIERTJ7 R, Unity sP4RARHL S 8 BT A M S8 E N 15° , (HRPE R BRI
FRIFARTERE 15° , il 8a). SRABHIAEANR] 2 (] 2 R — BE KT T4 21 10 3R 18 3 55 = AFRAI
S T A o7 S 3 A 25 RO R, 2] 8b.

(G (b)%F = NARATFHLAL A i ]
8 HEZ AL A TR A E A = REESZ AR

2.2.3 ST
B 1K WA A AR R B = NFRITEARAL A, A2 Y 55256 1 AH TRl . 4 FhOAR[R 2 A 28R —
FEACE 3 = AP A () 22 )5 BRIRE S A an i 9.



B (2] Bir [R#E)

v e

{ragik: BARIE ( (RE9) / (4R09) ) ETHEBNLA Rt : BARE ( (8891 / (69] ) E4HEELS
T (5 1 T BT [ ] F—a

(@)K F 1 (b)/KF- 2

Bis (2] Bt (]

frevkit: BYHE ( (28] / [689] ) E4EasLs fravit: BEAE ( [389] / [fFeh] ) EmEsns

& [Sg ZiEiE] T =T [ iz 1 T

(KT 3 (d)7KF 4
9 B=ZARMAAS TEM=ELR-BIEKFNNNEEREESTIR

224 LIGRERF

55208 1 M
225 BREN

B, HRSSER 1M, X 45 a0 R AL NG 5 4G 7> Bu(M = 164.642, SD =
8.908). 4k FEI LI LG SR 4 43 $i(M = 16.378, SD = 3.897)HEAT AL » 2 i A it 58 o FE 000 565 1)
SRR A AT A (5 57.8%) FUIAIKAFE (7 42.2%) X B Rl IS JRURS 4 ik
(K JE G 7 BEAT BSTREA ¢ 4656, 1(43) = 8.986, p <0.001(XUE ), Cohen'’s d =2.712,95% CI = [4.887,
7.716], Ui BIEUFHIX 53 T PR 7 DA 0 XA (R4 1

Kk, ZRAEFENSRNERP OSSR GHN 553%, MATOLSBER LT 44.7%,
i 55258 1 AHR A 5 AT 80 R AR BG, 45 Rk 5.

5 EE AWM A T2 RAEENZ S EAEIHE

SRR SRR BEMERL RO

1B e % AICC BIC dfl ar F p R/ R?
1 66.30% 5420.647 5430.909 3 1256 15.431 <0.001 0.036
— BT 3 1256 15.431 <0.001 0.036
2 76.70% 6421.393 6431.616 27 1232 8.293 <0.001 0.154

—EMEAKCE X B AR 24 1232 8.800 <0.001 0.145




EgERG
1.0

k%%

0.8

* 3k %k *% * %k %k

15E
?
B

7
|

i

il

0.0 T T T T
FikEdd  kE1 K2 kF3  kF4

10 BE=ZAMRFRAATE—B KT THINSRBEANEE

AR R AR R — B AP R R R, W — B AP &, DK 1 AE
RNSHBATRIAREG R, RIKF 2 FIRIEREEE, f=0.682, #(1256) =4.159, p <0.001,
OR=1.977, 95% CI=[0.360, 1.003]; 7K}~ 4 FIHREEZE, f=0.993, 1(1256)=6.025, p<
0.001, OR=2.699, 95% CI=1[0.670, 1.316]. UiBHZZR —SMEab T /K 2 iF, #liE#Eh A2
B AR KT 1 1.977 £5, A TF7KF 4 BEZKSF 110 2.699 5. PIRELES R I, 1ELk
KRBT 1. KCF 3 B HKSE 24 ZKSF 4 88 Gkl = AR i 4 | 3R b0 S 1 R ),
#(1256) = -4.236 (JKF 1 57K°F 2), Cohen'’s d=-0.338, p<0.001, 95% CI =[-0.260, -0.067],
1(1256) = -6.272 (K- 1 57KF 4), Cohen’s d =-0.5, p < 0.001, 95% CI = [-0.342, -0.140], #(1256)
=-3.119 (JKF 3 5/KF 2), Cohen’sd=-0.249, p=0.006, 95% CI=[-0.216,0.029], #(1256)=
-5.122 (JK°F 3 55KF 4), Cohen’sd=-0.408, p<0.001, 95% CI=[-0.300, -0.099], #1F 10.
EHIEE = NFRITRAAR T, A0 R R R SRR IRAFTE , (IR 2R 1 SR RS N BN AR
E.

W2 RO LR — B S H YR 22 AR B35, 108 H bR 44 i A WL 2 40 B o
[ 2 () o7 B B A% 5 00 2 AR Rk % o R ) ] g 8B AR R IR R P [ R, X G AR S
RIEAL 2 HAT T @ TN 2 76.7% GRS H IR A0SR TR 82.1%, Xk
fil NHDZ B R BTN 70.0%), HEEHLSN I EE, Z=24.342 (EENE), p<0.001,
95% CI =[0.835,0.981], Z=2.891 (BENLE ), p=0.004, 95% CI=[0.171,0.663], Ui HIHiH

RERONHEBA I LI 2 0 R IL



R 6 BZARMIR A TARFKHZE S B IR B HHE

LIRS SRR RN S S E 2 cXindio) EYITATS

it AR AICC BIC dfl e F p R R?
1 IS il 2225.355 2235.612 6 1253 31.230 <0.001 0.130
H ik 6 1253 31.230 <0.001 0.130
2 I Fi 2202.673 2212.896 27 1232 43.901 <0.001 0.490
— B X AR 18 1232 3.19 <0.001 0.024
3 E& i 25074.365 25084.588 27 1232 14.118 <0.001 0.236

RJG, LK M = 7.721s, SD = 6.993s)iF47 K-S tad, KIMHEIRTLEARF & L&
it R EMmA, D(1260)=0.200, p<0.001 (XE), f#H 5925 1 k1 FE K 751785 0]
AR ARG G, 5N 6. [ i RUSE P AR R AT AT [ AR 1 SR AR, R T AN 1 AR 1 A
S35, UL E AR BT AL BB o R oA B DA K H RS A T AR A S A T e i 7 ) A7 B X 4
YU KAFE R BT . BR 2 A pisd,

®7 BT AMMBRA B TESHKHNZLEVIREHE

Wi R AR B R K BEERL LA

FA I AICC BIC dfi dar F p R/ R?
1 sy 4y A -875.678 -865.421 6 1253 4914 <0.001 0.023
H ik 6 1253 4914 <0.001 0.023
2 i -785.863 -775.640 27 1232 8.608 <0.001 0.159
—HUEACE X Hir ik 21 1232 2.407 <0.001 0.035
3 EZ A 19518.222 19528.445 27 1232 8727 <0.001 0.161

5 JE, RHEE (M = 3.689s, SD = 0.878s)i 1T K-S fu e, KINHEIRTEESEATTE LSS
it & R IEMWA, D(1260)=0.104, p<0.001 (XUZ), f#H 5525 1 41 FH K7 RGETE 4 0
ARG . AR 7, [N & A AR RN B, R AR AR RN
B2, UL B AR T A B o AR KA B DA R R s T A AR R ) 7 ) 7 B
I K A7 AR B S . AR 2 R AR
3 W BSOS AR ML
3.1 K 3: B— AU A THEBUT A9 M &)

R — AL T MR R — 8k AL A RE T, A En KU LR R 2 0 &
SIS B AR R R



3.1.1 #ik

5 s 1 ARG ST ot S R E DO 30 N ARSEIR LIRS 59 A R A
ek, Horbfr 1 AB0aUREE e B IUNES: s 1 A BaXHER 200 0.44, I8 T-385d 25 IR B i)
IEFAREDR, | AP0 E RS, KRR R, &EH 56 LA EBIRMA G 7,
HrpE 37 4, BA 19 4, FRE 17 3] 25 B 2 [0(M=19.161, SD = 1.724), #R¥ A F
T MBS IEM A IES, BERTEIR S it 5 AHE T G HoAh S5 .
3.12 SR SR

LIRS . VO T R AREE SR 5 SR 1 AHE . RIS SRR S sk
51 AR, BT SR 3 R E AR e R B — AR T RS B BRSSPI BALE 4 a2k
RHWEACET, B GHUS BAAERNCE IR A B, SR B i 5 E R 2 5R 525 1
AT, 356 B 281 1 TET 8 P Ay 026 A 55 F) R R0

S PO E N ERICE T EEBOMRE T RGBSR B E, KR FH WG @A A
SRR 2.2 FRASR BB, AR < Ch/T S I AR E, S RIE N 8, AR
WENBINAK, &GS AT S &0 0.5 B8 EI Ta), By LA P S 86 SR R 3 R 20 75
BRER. HEAFDERE., EEREM D REAOS RS, T, BEE=AJ0R, W
“HARERIIA T, 08 11 A7, E 8 08 mp3, SREEZA 16000, I Ky 2.055s.

o) iEEEAES: BRE ( (369) 7 (58] ) RASESAA ) EERAE: BiRE ( (3] / (] ) RAGESNLA

(@)/KF 1 (b)/KF- 2

i\ N

RrmEiEFEnN, WEREREhTRA

(KT 3 (d)7KF 4
11 E—ARBRAAET 4 MEEZER-BMHKFMNHESREES IR



3.1.3 SERRIt

S50 3 AR R G EIE, s 1 21 MR, BHEASHRA (BIEEH “Rik
FOPNEMIBEAZEA, AR, HHNKT: RRESRANZNE SRR, Hib 3
MNEABRL G | ME. FAARAREMIERE (a2, wlEmRRiE ) 5 g H b
FIEFZ) FMEfRRK GEZARE, WA R E IR RO . B — A
FROFREAR ST 4 7 [0 2 R — BUE /K T3 BL 1 25 18045 BRI S e an ] 11
3.1.4 LR

Bk AT AR WSS, 2 5= 40BN I (45 BT AT /04, /G FFIRTE
AT S — AR A B A 1S BT S . W 12, (L5 Jedh plok 2 IEE S5/
JRBLEER, &R R A COAE N G B b i, X R = R i R ik
FHERY, O TR R R H AR ARE S T W — ANk . B AR SRR TS 1
EEEIFIRSEE, HIRSTEMLSE DEE LA E 2 —A 25 MIEM A “+7, MG 205
R, T RR R FA TE, BAR T BRI 15 o b ) 23 ()45 B R T e HE A AR 4R
PR, FEAEH SRR S A A AT OB . R BEEE SRR HEN TN — ARSI, AN KR B
10s, IR A TE 10s WIH B, BEIEENT =K, ISP RR RIS O %
R T B 5 B 8 AN TR T AR SE B0 I R, 4R ST 45 [ IE A 36 75 15 31 60% LA E A g

ANIERSER:, ERSERAE 56 Mlik. BAKIILTH 40 oLt .

EMESE

v
TILLER
FIBRIERE

12 523§ 3 RAZE



3.1.5 BRESH

B, X 56 AR B AR A IS SR A 2> B (M = 166.002, SD = 7.308). EEitk % )5
URIr (M = 17.223, SD = 4.595)BEAT FALPE, T30S 5R50 1 AR . 2 Jim MR 4 8 i 12 T2 00 563 ) ~F
Y53 BRIER RN 53 N ASE AL (1l 58.9%) FIAIRAEARL (i 41.1%) FEAS AR A A0 XU Bk 11
JRUR I AT HSTREA ¢ K56, £(29.653) =7.947, p<0.001 (WE), Cohen'’s d=2.410, 95% CI =
[5.297,8.963], ULHARAFHLIX 23 1 P Az oA e JRUA () B 3k

HR, H— NI AR Hellos SR RV P RME Dy 84.2%, BRAZRARRFZ A, BB [EIH
RERYRT G 1) 7 QAR [F) S8 1, WAL AR 1 oy o 2 0 e R/ A 35 B R ) (BEATLAEIRED, 45
R 8.

* 8 B— AT A TRWEERIEMMANZ S EIREHE

W AR e B IE A BEERL RN

TEEAY e % AICC BIC dfl ar F p R R?
1 84.20% 15984.495 15996.588 7 3128 27.005 <0.001 0.057
— B X B SR 7 3128 27.005 <0.001 0.057
2 90.30% 19743.102 19755.190 13 3122 28219 <0.001 0.105
ERER /LS 6 3122 43.339 <0.001 0.075

A1 RIME R —EMK TP SRIBER SRR EAEH B35 . 4 Sidak X pifh 2
FRIBAEAE —BMEACE R B AR IERIE AT I ELEL, R R BRI SR KM T,
B THEIKT 1 5K 30 K7 2 57K 4 I B IERA I 35 72 5, L AKP 2 IR 1) 22 e 3
B, MBI RRE S AR, (3128) =6.402 UK F 1 5/KF 2), Cohen’s d=0.457, 95%
CI=1[0.099, 0.232], #3128) = 6.468(IK-F- 1 57K~F4), Cohen’s d = 0.462,95% CI = [0.100, 0.237],
1(3128) = -6.060 (/KT 2 5/KF 3), Cohen’s d =-0.433, 95% CI = [-0.218, -0.095], #(3128) = 6.129
(K 3 5/KF 4), Cohen’sd=0.438, 95% CI=[0.094, 0.224], ps <0.001; 4i&+)fd %
HZWE AN, 1(3128) =-6.369 (JKF- 1 5/KF 2), Cohen’s d=-0.455, 95% CI=1[-0.216, -0.094],
#(3128) = -6.282 (/K 1 5K 4), Cohen’s d =-0.449, 95% CI = [-0.211, -0.095], #(3128) = 6.805
(IKF 2 5IKF 3), Cohen’s d=0.486, 95% CI=[0.106, 0.240], #3128)=-6.725 (JK*F 3 57K
- 4), Cohen’s d=-0.480, 95% CI =[-0.236,-0.106], ps <0.001, UIF 13, #t—LLEARR—E
PEFKP R XS PR 2 B R AR A I B IE R PEREAT PRI LU, S R IAEAE — KT, il 0
P2 R REA EGERE AR EEZ R AN TREESRAR, 1(3128)=-5.651 KT



1B}, Cohen’s d=-0.404, 95% CI=[-0.185,-0.090], #3128)=7.048 (/KF 2H), Cohen’sd=
0.503,95% CI = [0.132, 0.234], #(3128) = -5.780(/KF- 3 It} ), Cohen’s d = -0.413,95% CI = [-0.196,
-0.097], #3128)=7.032 (FKF 4K}, Cohen’s d=0.502, 95% CI=1[0.133,0.235], ps<0.001.
Ut BRSO A2 AR AE S RV 2R R SCRF RN, 7228 — ANFRALA TR IRTEA) I 2 R R 52T A &R 1)
XERZ, BRICERA S B, HAEDRIAEMRE RSN b, BRI SRR RN
BUNERANEAE
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XA B o B A L A R S R . A 2 BAT e K TN HE AR R 90.3% R LEAfh 41 B F) 73
DIAER AN 97.6%, XFES R FVBT I PN AERI %08 51.5%), BENLRANIYRE, Z=39.105 (EE
MED, 95% Cl=[1.114,1.231], Z=3.796 (FNLEET), 95% CI=[0.523, 1.470], ps <0.001.

e, KPR K (M = 3.252s, SD = 1.331s) 3T K-S #54, RIMHBIBEILERFE ES D
AT I ERA 246, D(3136)=0.162, p<0.001 (XE), fFHSZL 1 50 Hr 40 KA
(e 1y 75 AT B0 [RGB, AL (4 2 5 0 A A 5 B R ) (BELAEED .
gk 9, BLEAMAT T 55, HAEAL 4 A B RLF, (ERAY 4 fEsal bl IEA S
AR B ALY 6.

DPR 1 RARREASRAWEUPRE, BHEENEEE, DERRESHAENS
AT R R B, RIBEWESRAMNEIERMEE, =-0.117, «3134)=-7.715, p<



0.001, Cohen’ sd=-0.276, 95% CI=[-0.146, -0.087], W& 14. PiBIFHLL T{E Rk H S
R, FIRIEAEAE FBICE S8 R4 50 P Mgl Bl PR
+F 9 F— AU A TIERKIZE L EIIRBHE

Wi AR B PR BEVERLE LA

it AR AICC BIC dfi s F P R R?
1 IS il 2372.994 2385.090 1 3134 59.520 <0.001 0.019
BHZHEA 1 3134 59.520 <0.001 0.019
2 M= 5345 2374.342 2386.438 2 3133 33.187 <0.001 0.021
LA e 1 3133 6.991 0.008 0.002
3 IS il 2278.082 2290.174 8 3127 22.726 <0.001 0.055
—HMAFERS R A 6 3127 15.169 <0.001 0.028
4 = Fi 1731.395 1743.483 14 3121 32.331 <0.001 0.127
ERANZLLS 6 3121 61.998 <0.001 0.104
5 = Fi 1756.055 1768.132 32 3103 27.149 <0.001 0.219
— B A< B Ard ik 18 3103 4704 <0.001 0.021
6 B 52831.081 52843.169 14 3121 24.996 <0.001 0.101
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BR 2 RIS (AL R RE DI AN B . SR R I EA REEZE, B=
-0.056, #(3133)=-2.644, p=0.008, Cohen’sd=-0.067, 95% CI=[-0.097,-0.014], i BH#} ik
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15 F— ARAATEZ LR —K KT THmMHsRARREOMIERBK

WIR 3 KN RR R — B A 5ERAS AN HAERH B3 . (A Sidak EEXTPIF 216
RIEC)IEAE —BEACE T R BN AT I EL AL, S5 R AKIE B SRR %A T, &
TR 1 H5KF 3, K2 5KV 4 ZRARE, HHAMKF P ZERSEE, SiE0HH
KREHESRAR, 1(3127)=-5.034 (KF 1 5/KF2), Cohen’sd=-0.360, 95% CI =[-525.382,
-177.443], (3127) = -4.493 UKF 1 5/K°F 4, Cohen’s d=-0.321, 95% CI = [-501.268, 153.246],
1(3127)=5.332 (KF 2 5/KF 3), Cohen’s d=0.381, 95% CI=[201.522, 594.635], #(3127)=
-5.251 (UKF 3 57K 4), Cohen’s d=-0.375, 95% CI = [-556.958, -190.888], ps <0.001; 4
WA HEZE SR AR, 1(3127)=4.605 (K1 5K 2), Cohen’s d=0.329, 95% Cl =
[145.303, 488.164], #(3127)=5.707 (JKF 1 5/KF 4), Cohen’s d=10.408, 95% CI=[217.139,
589.043], #3127) =-4.036 (JK*F 2 57KF 3), Cohen'’s d=-0.288, 95% CI = [-379.009, -97.135],
#(3127) = 5.702 (/KF 3 5/KF 4), Cohen’s d=0.407, 95% CI = [175.209, 473.650], ps <0.001,
N 15, H—BAEARR —FEACT RS IR R A B K EAT I L, 25 R R
KT 2 KT 4 0, FERNKGEREZR. X TRAEESHA, 1(3127)=-9.439 KT
2 i), Cohen’s d=-0.674, 95% CI =[-825.379, -541.456], #(3127) =-9.339 (JK°F- 4 i), Cohen’s

d=-0.667, 95% CI=[-902.168, -589.069], ps <0.001. ¥iEI{EH — AFRIA FiEG) SR R



FIRRI L, FLARE ) AT A R, H R AR AR A R 2 R SRR b, 3
BEER BRI SR RS BN BN AE

YR 4 FDPR 5 7R ] N BB 5N T 452 R H R R 1 3 RN A R 2 R — Bl
5 AR YR AZ B, U E AR A 7S R RS S He SO I B AR K. 2 R IR
LA 4 A 5 DL AR AL 6, R BB 4 () AICC A1 BIC {E /)y, HEEHLN 3523, Z = 39.160
(EEWE), 95% CI = [0.090, 0.099], Z = 4.888 (FAHLEFE ), 95% CI = [0.018, 0.040], ps < 0.001,
VAL 4 A
3.2 X 4: F= AR THEBUI AR M

RIF B = AR AT, SRR 80 S AR IRAE . XU RE ) 2
AR R BRSO B AR A R
3.2.1 ik

5 S8 1 ARREAE R N E R E DN 30 N ARSI IS 48 R KR
Bk, HPE 2 BRI REIATS: | BERAIEZ KR SRR ER S EM: 14
BRI SR NAEI 0N 037, AR T ZRABBOEMFRER, KRIABEIEG, &AA 44 249
RBARMN G0, Ho ok 26 4, B4 18 4, F#d{E 17 3 27 % 2 [(M = 20.020, SD
=2.628), WARBIALRITF, WASFIEMIIIER, RTIR SIS A TR 5 HAh 5256 .
322 LEHEM SR

SIS S RE R TR T AT R AR AR 55000 1 M. B SR S s
B 1 AHIE, HTSRES 4 7 AR S RUE B = ARR AL A T RIS B IRAE S, BTLATE 4 o
IR — BT T, BIREHUREERNCGE L@ e m g, SR B e 135 & 125
[ 5256 2 AH I, 4 80 ) T A Py S B AT 55 (R R o
3.2.3 KRNIt

B 1K AN AR N 5 = NFRARERRAR A, HAR R 23 2 5 5206 3 AHIE] . 55 = A RRIFALAR A
™ 4 P AR — B KPR R A (A5 B AR 551 S 16.



o) iEEEAES: BRE ( (369) 7 (58] ) RASESAA ) EERAE: BiRE ( (3] / (] ) RAGESNLA
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e

i, iR E R TR A

(KT 3 (d)7KF 4
16 E=ZAMRHARAT 4 M EER B EX N ZEESRRESZ AR

3.2.4 KIEFF

SEI IR R S5 3.
325 BRE5SH

e, X 44 AR R AR A IS 4R 7 UM = 164.835, SD = 8.509). Rk K I
B3 H(M = 16.352, SD = 3.899) AT FRAL#E, J7 X 55250 1 AHIR. < Jo AR 40 4 i L 00 3 1 <
53 BRI 5 RS A (1 59.1%) FIZIRAERL (i 40.9%) FFXT Al 7 A 0 XU Bk 1
JEUE I BEAT ST REA ¢ #5565 1(42) = 8.873, p < 0.001 (XUE), Cohen’s d =2.721, 95% CI = [4.891,
77711, U BBUFHBIX 53 T PR 7 DA 0 XA R4 1

Hk, B AR R Rl #LAR E B P 1 P34 82.2%, 185 [l 567 2 R] 5
%3, iRk 10.

& 10 B AR S TEMERMNZELSETRE

Wi AR e FRAE IE A BEMERL RO

1B e % AICC BIC dfl ar F p R R?
1 82.40% 12447.768 12459.375 7 2456 10.384 <0.001 0.029
—HHAKEXERS A 7 2456 10.384 <0.001 0.029
2 87.50% 14904.657 14916.260 13 2450 19.165 <0.001 0.092

ERARILN 6 2450 35.208 <0.001 0.078
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B 17 EZARMANATERZEER BT T E#MS R ARREVNIERERE
1R SR B SEAS AN EAR R R . £/ Sidak 5% PRI R IR
FRAT TANE — B AP 15 A I B LW PEBEAT P LLEL, RDUME RIS IR AR, BR
TR 15K 30 KT 2 5K 4 2 ERARE, HAUKP 20 ER YR, [iEa

T RIRE SRR, 1(2456) =3.750 OKF 1 57K 2), Cohen’s d=0.302, p=0.001, 95% CI

7
ZR
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=10.036, 0.180], #(2456) = 4.209C/KF 1 57K F 4), Cohen’s d = 0.339, p < 0.001,95% CI = [0.048,
0.208], #(2456) = -3.659(/KF-2 5K F3), Cohen’s d = -0.295, p = 0.001,95% CI =[-0.174, -0.037],
#(2456) =4.126 (KT 3 57/K°F4), Cohen’s d=0.332, p<0.001, 95% CI=[0.047,0.203]; 4
BT E SRR, 1(2456) =-3.837 (KF 1 5/KF 2), Cohen’s d=-0.309, p=0.001,
95% CI =[-0.176, -0.033], #(2456)=-3.465 (IK-F-1 57K*F-4), Cohen’s d=-0.279, p=0.002,
95% CI = [-0.161, -0.026], #2456) =3.761 (/K 2 5/KF¥ 3D, Cohensd=0.303, p=0.001,
95% CI =[0.032, 0.171], #2456)=-3.382 (JK*F 3 5IK¥ 4), Cohen’sd=-0.273, p=10.002,
95% CI = [-0.155,-0.027], W1l 17 ik —BAEAN[E — B KPR P Rl 2048 2 18 R 18 4] 1) BE i
IEW AT 2 R, RIAEAE—/KT R, Bl 0 P 2 I R 18 4 1) B2 A T A M A A 6 3
R, X TRAEESER, 1(2456)=-3.170 OKF 1 1), Cohen’s d=-0.255, p=0.002, 95%
CI = [-0.139, -0.033], #2456) = 4.345 (JK*F- 2 i} ), Cohen’s d = 0.350, p < 0.001, 95% CI = [0.070,
0.184], #(2456)=-2.980 (/KF 3 I5}), Cohen’s d=-0.240, p=0.003, 95% CI=[-0.132, -0.027],

#(2456) = 4.450 (JK°F- 4 Bf), Cohen’sd=0.359, p<0.001, 95% CI=[0.076,0.196]. K=



NIRRT, 1ER) SRR T2 R R M SRR 2 M 5 B, B BRI A R 2 &
(RISCRFRONE,  FRER 2 TR I SR RN BN AN AE

YR 2 R I AR & H AR RO R, UL H AR A B 5 T AR A RS
A 5 = NFRABARA A T Bl o B E AP o R 2 A B IOV 320 87.5% (X IEH
T FR) TRV B 2321 96.2% , o i e A T ) UM VEE s %2 47.3% ), ELBEALALN 38 B3, Z = 34.649
(EEWE), 95% CI=[1.101, 1.233], Z=3.706 (FEHLEFE ), 95% CI = [0.884, 2.545], ps < 0.001 .

B SRR (M = 3.053s, SD = 1.120s) I EE 31T K-S /36, KM HEEARATT & ES
AT R EAMAS 0 AT, D(2464) =0.155, p<0.001 (WE), &M 5525 3 MFE KT RitiriE
BEERL, RWE 1.

11 B= AL A TIEMRAHCOR 5 B HE B E

WA R K BEMAELE LA

A AR AICC BIC dfi ar F p R/ R
1 I Fi 1357.947 1369.560 1 2462 77.731 <0.001 0.031
BHZRAR 1 2462 77.731 <0.001 0.031
2 IS il 1315.502 1327.110 7 2456 15.973 <0.001 0.044
—HHAPFER SR A 6 2456 8.976 <0.001 0.021
3 I Fi 802.603 814.206 13 2450 20.427 <0.001 0.098
ERANZLLS 6 2450 35.596 <0.001 0.079
4 IS il 832.064 843.652 31 2432 21.991 <0.001 0.219
— B A< B Ari ik 18 2432 5.609 <0.001 0.032
50 E& i 40639.019 40650.622 13 2450 13.705 <0.001 0.068

a. B S SEFRIL 3 {84 e

R 1RIEAZHANEREE . FEAUSEARENTLE, DREESZHAN
ZHEWAT A RER L, KIZCEZ R RHREEE, f=-0.106, 1(2462)=-8.816, p<
0.001, Cohen’ sd=-0.355, 95% CI =[-0.130,-0.083], 4R ifA) IS 2 R/

Pl BRI T A, A0 18,
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AR 2 R RERR B SIEA SR AN EAEH B3 . A Sidak X PR 21 R 1H
FITEA R — B K R BRI AT P LA, SRR, BRT/KF 1 5KF 3. KFE2 5
KV 4 Z A ZE e AR, AR M 2R RE, LG HRRE S AR, 1(2456)
=-4.833 K 1 57KF 2), Cohen’s d=-0.389, p <0.001, 95% CI = [-381.151, -112.285], #(2456)
=-3.796 KV 1 57KF 4), Cohen’s d =-0.306, p=0.001, 95% CI = [-397.074, -76.414], #(2456)
=3.375 OKF 2 5K 3), Cohen’sd=0.272, p=0.003, 95% CI =[56.339, 374.798], #2456)
=-2.862 (JKF 3 5/KF4), Cohen’sd=-0231, p=0.013, 95% CI =[-377.256,-33.933]; 4
EAMEHEZ E SR RN, 1(2456)=4.765 UK 1 57K 2), Cohen’s d=0.384, p<0.001,
95% CI=[127.312, 441.834], #(2456)=3.847 (UK*F 1 57K 4), Cohen’s d=0.310, p=0.001,
95% CI = [84.437, 422.997], #2456)=-3.706 (/K- 2 57K~F3), Cohen’s d=-0.299, p=0.001,
95% CI =[-459.550, -99.262], #(2456) = 3.850 (7K°F- 3 57K*F 4), Cohen’s d=0.310, p=0.001,
95% CI=[82.588,414.512], 1l 19. it —BAEA R —BUHEAKSE T X P8 Fp 2 I8 2205 ) 1 B g i
KBTI ELRE, 45 RRBAEAKT 2 FIKF 4 i, BN KEEREER. HTREES
T2, 12456)=-7.635 KT 2 1), Cohen’sd=-0.615, 95% CI =[-737.203, -435.915], #2456)
=-7.588 (JKF 4 H}), Cohen’sd=-0.611, 95% CI=[-686.763, -404.695], ps <0.001. iiHIAf
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E 19 F=ZARFAMBARZBER—HMKE T RMSRBAZREARNIERIKC

SR 3R IR 4 RIUH AP 28 R (80N 3, UL F AR A BT A 2 18] 40 xR K
FAERZ M B 3 X HE (L & BEf A, BRIV R, Z=34.691 (EEMED, 95%
CI=[0.071,0.079], Z=4.374 (BEHL#EI, 95% CI=[0.014,0.035], ps<0.001.
4 g

1 ZE SR IFBL

A RKIIEIEAN SR RZ LT ML RN, REH 200 THEHZSRARETE
R HFRR Ty, HellCE AN B AR CR e, SR BoRYE, fERIR
B, SfRAR. ARERESRAESHA S0, REFEM R THEHARP OSSR A
SElE S BR800, WEGRFEAMAROSRER. WH, WRE—SEACr T
(LS HA B TAR— SR F, LT B A s i sy . Wt v, 78 “BRPuE X
HE” A EAES R T, iR E LU 2 25 M R TSR 2 R T R IR e f T 3%
ZEERIER, R EMEEEXUT 83 BT 5. AR FE7E 23 N B2 S0 7 T () i
FREERWAFSE TiX— &, X5 Galati # Avraamides(2015)IHF 58 K I —3, W45 E “IWhE
TEGURT I 70 BITLA, ACBIFFE N BA i — SO 0 28 T 2R R A R 1R 2 R R I R PRt 2 Bl
P3R5 23 (A0 5 2 ELI AR P S “ /NG 1 A SO 7 P BRI LSRG . X PO A —
KT —BUKT 4 F & B MR Z A AFEE 22, 1M b n LA s 5 £ 25 1)
fE8, AATH N T4 e AH 25 1) 2 [8)45 /S (Enticoot et al., 2006).
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Hufr, BIZRIRE SR T £ A0 R 2k R SR S I &R, Bl S0 5 FRARAH N 18 ) o J A
AWA, —J71H, BRI A2 5 R A e v . AR A o A v BEAS, SRR
SR NS f R B R G 4% R Fh AV (9 DI B (Chen, 1982, 2005; BRFE, 1984), DAtk H AR FIFE 5
I Ah A DA AR HEZ AR 1 45 7= 2R 10 2 () 4R Ak 4 B AR S5 MRS T 1 Re ik HLAS € 1
AXR, X2HBSHRARZEARGR. B, BHEANE SRR, S5
BRI R KR, WAAAE SRR IMET AR R, R SHERFAERERR.
F— Ui, RRE ML G T 20T EAE R SRR BRAE, BEF AP 48 A R T
FIRF AL B H BRI ERE S I N AE R AR T R AR bR &, FES RV ) T R AE A R B
M R =23 (B A B HEAT BE N HERf I Aid , EIREEA R A XA filtn, ZEIIT7 BRI
A REARYE R L ) 1B) R R B AL T S8 LHESS LA, (EARMEMERR Fi IR B O BAR AL T 4537 R R
MLE . AR E N SO R R BRI R 2 W, PO SRR T B R BRI AN,
BSOS B R AR R AE 5 B BT R AT BRI R AE B ILRC S A, AR 2R SR iE
F SRR 5| FHMCE EARE S Z IR S A S AR, BRAICE AR RAE B
WEISS Ty, fRm BRI .
42 ZFEMAKRENSRREASRANZEIESE XEFMN

AHIF B v 2 TRV R A e 4 B8 0 R R 3 ) T B NP IR R, wRE 3 e
SRR PR R (0] 5 o X R PR e A )RR 2 e S D 5 A AL R AR B e BRI R, S U
Hb RAE B B WA I B 5 B, A2 BRI AR ORI B far (5K 2R, 2017). 5340, “ e/
SR JEI 7 R 2 R S B S A AR R E)E B A B RS ) FRE R
S PP 5 R BH(Clark & Wikes-Gibbs, 1986; Clark, 1996). FTLL, A3 HALE, Hifig
FIR 0 2 UL BRI 77 2CH5 B8 J e ()R AR e 4 I /% KA R8s . Hk, B3
RE A HBERCE SRR, Bl ot 75 20 2 AR s s S S, TSR
AR E M. A, BRBRECE SR RARR T EME BN, SURREBBOS A 75 2
WM AL e e, PRARRCR B &, A SO BSOS R BT FE 45 SR EMIE 11X — . B WIE
Pl 20 R FRIR 2R B AR B B B N S 6747, 42 75 B AR A0 % (Galati & Avraamides,
2013; D711, 2021).
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B R Bk, BEAE T A I e fE B P RIS 2R RO RE ) 2 R IE . DL
WEICR I, S A L A7 RN SE 45 4B I 58 3 (K05 B TR A p e g ko 20, 9
53 88 25 VR AE RS 2 () 2R R AR 3, FEAH L 2 (B A KA 45 v A8 B I ) SE AL (e JEL A, 0L
£¥, 2000; Davis & Cochran, 1989; Davis, 1991). il 7% [f) 2 2 K $5 A FH (1 Al $2 2 238 2 404 $R L
FNLEMAE S, AR B RIR 3 00 5) SR 2 (R 2k R AR A 0 2 el T iRk AF 2 R
REANHGIXFRS, BOTA 52 78 A R — B . AT, AHT 08 K I i
N RIS R IR FH AL — NRALA T RIB SR ZE R, STFRRART. K2EDYER
GySr R R T DI S MR R, HBARREMAITE SR F MR RA—BOTRNTE,
EHAERR LR PP LT L 0B, FERERRERC. B, B BA RIIHINER RS
PR ML, T RER AR CE AR LA A B Ly O, BelleE R R R R E )
(5 B S R B AR, R R R R R A
44 VBENAHRENZEESXENFN

BRI, ARELSE— NFRAEA, 35 = AFROMRLRE A B 25 I 2R R SRR AN 3 R4 e ik
B R RGN LA S A o0 X 5 2 ) 2 R 2 T () 28 EL AR 35 S DR B o E 28 1) 2 R SRR AL
RiJTTH, 58— NFRWLA A 208 FE A2 A0 BB 2 RSCRR AR, I 76 58 = AFRMLA T AR
MBI AR AR R B SRR KNS i R I, LT 58— AFRALS, B ANFRMLA T
AT RN R B SRR RS Y IR 7 055« X e TS S AR REAL A T, SR SRR A B A
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The multi-cue impact mechanism of spatial communication under

different perspectives

Abstract: Spatial communication refers to the process of exchanging spatial information among collaborators in
spatial cooperation tasks. Previous research has shown that social-spatial cues, environmental cues, and layout cues
can influence spatial communication. However, the exploration of their multi-cue impact mechanisms has been
insufficient. Additionally, factors like perspective and field cognitive style are worthy of investigation as they may
affect spatial communication through their influence on spatial perspective-taking processes and spatial cue
extraction. Therefore, this study investigated the effects of consistency in multiple spatial cues, spatial
perspective-taking ability, and field cognitive style on spatial communication under different perspectives.

Building upon the classical paradigm of spatial communication, this study investigated the multi-cue impact
mechanisms by constructing more realistic small-scale indoor virtual environments. Study 1 examined the multi-cue
effects on the expression process from the first-person perspective (Experiment 1) and the third-person perspective
(Experiment 2). Study 2 explored the multi-cue effects on the reception process from the first-person perspective
(Experiment 3) and the third-person perspective (Experiment 4). Study 1 employed a three-factor mixed design, with
the core within-subject independent variable being the consistency of spatial cues, derived from social-spatial,
environmental, and layout cues. The remaining between-subject variables were spatial perspective-taking ability and
field cognitive style. Dependent variables included the ratio of choosing self or other-centric reference
frames,duration of language organization and expression. Study 2 utilized a four-factor mixed design, introducing an
additional within-subject independent variable, the reference frame of expression statement. Dependent variables
comprised accuracy and time taken for understanding expression statements.

All data were analyzed using a generalized linear mixed model. Findings revealed that, in the first-person
perspective, greater support for spatial reference frames led to a higher likelihood of expresser using them for spatial
information, shorter language organization duration, and faster comprehension and higher comprehension correctness
of corresponding spatial statements by receiver. Moreover, layout cues had a greater support effect than
environmental cues. The higher the spatial perspective-taking ability, the more inclined the expresser is to choose to
express spatial language using other-centric reference frame, and the more correct and time-consuming it is for the
receiver to understand the spatial utterance. Field-independent expresser showed a more pronounced effect of spatial
cue support in choosing reference frames compared to field-dependent expresser. In spatial communication from a
third-person perspective, layout cues continued to have a support effect, while environmental cues did not. In both
perspectives, receiver comprehended spatial language expressed using receiver-centric frame more quickly.

The results indicate that: First, in the first-person spatial communication, there is a presence of spatial cue
support effects, with the support effect of layout cues significantly outweighing that of environmental cues; regarding
reference frame selection, the consistency of spatial cues has a greater impact on field-independent expresser; the
higher the spatial perspective-tasking ability, the more the expresser tends to take on a higher cognitive load and the
higher the efficiency of the receiver’s comprehension. Second, the third-person perspective not only diminishes the
supportive effects of spatial cues and the influence of spatial perspective-taking ability on spatial communication, but
it also complicates the process of representation to varying degrees for the two types of field cognitive style
expressers. But the use of a receiver’s frame of reference for linguistic representation is the optimal method for
improving comprehension efficiency regardless of perspective.

Keywords: spatial communication, spatial frame of reference, spatial perspective taking, field cognitive style,

first/third person perspective
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