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Abstract

Spatial memory is closely related to life, and this study explores the effects on spatial knowledge
acquisition in different types of scene in the outing cruise. The study allowed participants to com-
plete unfamiliar routes and environments under different conditions with the help of virtual
scenes, and then measured their spatial knowledge through spatial tasks. The results confirmed
that participants in the rich scene outperformed those in the simple condition in terms of correct
re-cruising, correct map-drawing, and correct scene recognition. It shows that rich scenes have a
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significant contribution to landmark knowledge and global knowledge acquisition, and that fe-
males gaze more at roads in simple scenes compared to males.
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1. 5|8

B0 K T B AR AT 8 SO I O AR BAE AR RN PR BT T4 H R A — NS R 1] — ORI,
NZEH B MR S (A AR MHUAR BB 2 2 R [2].  AATDE RSB & i S 5 2, A
BERAL BRI [3], ATAMELLSEEILS A oK, BInE R B Lk, Sepidt K2z m[4]; 8% e H s
REALE, 2@ bR TR R I ER 2R [ 5155 . TR A HTACTE 1 IRATTAE L 1R B8 R 22 8] S TR P A
FESE, AW AT b 5 A AR R AR S &, AR — L[R5 B REE B A S AR 2, X FRATR A1t A
WK AR H AT FII[6] -

2 UME DA B DG SERGATRFRORITFE 0T 5238 AL 6 s B S 2R M g, A b B e LR I 4R
(7] [8] AT T P w2 [0 25 1] (R WA R R AE 8 55 32 B R G VEAH M OS2 8], AL AE LS B Bl
H REMPA BT BT T8 5 B A X S [ANCAZ HIRE AR AT A B SR DXAR L, 1] T DX B2 2 3 5K (9],
I T PR B A V55 AL, AP R B A TR P O CE R AT R B LSRR, mt e BaA oy AL Tid
LXK AR 7 AR, R MR R B2 BRI R RS A TTE
FLSRIAEE & RS R w AL SE AR BE 5 S N BR R CAZ o AT 1 IR — b X R 2% B 2 70 i1
CABREE | MIBREL 2 (R & BRER), S5 MRS A& 1 4l 23 18] AR SR AR A 2N JT T o SO0 28 SRR
28 2 AT NIRRT TE R B AR, MR DR B S TR 1 AN, AR RN AR
ARIEOL S, B%2E 2 POk i) FARBU LT . IEW] 7 B & AR BE st e A B mT A2 PE[10]. £E 2L
(IR e E 7RO IVE SR i v < gl Ui R SN R E g S N T W L e o ~ Qe B g w e o o 3 W
W BT RE G F 48 FAESS R I, RIS AR 25V AR B i 1 PSRRI R B 1]

gi b, DU AESS K2 A N — TR U 23 TR AR Y R 25 S e il L B AR 27 30 B R AU A B 22 5] o
MIEIRZRAS; BeAh, AT ARBIRAUES I EIFA G —, oA LB R MR PRI S R . BRI H S
BT AR AN E PE A BRI SR I R 2%, AT TS 25 DR U R R A R PR 58, 1l BT 25 5
WEEAN R GRS AR RS R R B AFAEZE o SE T DUERTFUIR LU RBE: 1) A EEBTfaf o
Wyt AEBVEISARM R I 5 2 R AR AU 2 AR S R, TS B S i st S 42
SRR 2) BT AR K B R BUR RIIRSRDG, P LA 5 2 D S 23 B BUAK) A3 18]
IR AERAE ], ER R AR B BOE 7 EE PR iRilE -

2. SEI§
2.1. #ik

¥ F G-power it ¥eAR, SMEFERTHATE f=04, a=0.05, power=0.8 [12]F], SLIFTFEZE/D
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52 No FEEEHIBCAR M RE KT RIBISE T, oeilid 2k 1A SBSOD 4, Wtk 66 43A X, X
R AT 52 (] BE IR 48 M S INIENSES, BIONERCR AR BT FUE (Mge = 21.59, SDyge = 1.88;
Msop = 4.40, SDsop = 0.81), F5 375 M 5375 T % 24 A0, MERIE D75 5640 TP . BEalroel
NEIFIEM NI, TASOE, YNART. SRITHEEZMEFRES, LSRRG ik
T o

2.2. MRIFNLER

S8 R Tobii TX300 LR 2040 Sl ik 2% 2] i (U ER By WA . LR 55K /Ny 23", SRR
300 HZ, BE%or #1209 1920 x 1080 52, BEFhl#i = 75 Hz. FH1 A LENOVO i A Hfix, 17 A .
FPRUERFE T &, BRI RN R RFEA D). ik SR AIMEEN 64 cm Aifi. LK
50K sketchup 2018 4 A FLAT 4 il (OS2 B3R T8 2 o il 7R 2227 ) T B S K BE 2 5.8 km, B
N 3.5 m, AT 7 AN FLEE OIAT RO AR b TR E O Yo I 1, AN D AR, DO D A ),
12 MBS DR MRS e s 1), BREMLBE AR R, B LR EYE. &
WAL H KA VizardS PAFAFESCI,  H e i 2 ) 5 1 sOBCL S BRI S8 i, SR Bl s i ek T
WAPERER LA m), i SR A — M 23, RBIEE 1.

R ALY 255 10 TS OB B TR, LD T T AL AR BT BlA) e [ A R S )
ik, B SHUER RAMGSN RO a7 CHrTE AT CRIJ O AT iR T kT,
SR LA O STIRR I . B S IR AT R 7 B DT A . R R E R [ R
i1 % (SBSOD) (Hegarty et al., 2002)4 Ml & P #AA K 2= (A RE 77, B3R pE) 72 F R 245 A0 B 301
R JTHOVEAY, 36 15 ML RAIZETORE 7 AR ER . HAPEE 1/3/4/5/7/9/14 A, &It 3E &
IERR &Sy, 1950 8m, RN E SR 26 T BkE .

Figure 1. Virtual scene on the screen
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B RIS 525 ) B ER — 8, RPEESRGRTE PRl 50288 v (GF & 4 50 R ] 537 5% BR b
SRR L S MAME SRS VR R AT et 5 ST R R g AT IR, A E AL
AMES M EADNTHCILFRRE . 22 —IR, I Tobii TX300 HR AT bl ik 1% 2% 2 > i fr) BRI v
PN, FEAEFFOR 2 BTHEAT TR

TREY B BN AR % B S T ML) 37 SRR B FBUP AR dk 47, 4k
G5 2 RN 5E RS S BG TRIRS 1] 35 min A2 A5 o
3. &R
3.1. ITA¥E

1T RiEVR. FEYSTAMNG L ENEIEEL, FILSEPNSITIAT HEIRIL 46 (FEE -
Male = 10, Female = 12; fij¥ii%35t: Male =12, Female = 12). 15X &AL G FREHAT IEASTER L,
ROV OIERE, HELHIERR, 5N ERR/A S IES0A0, BT O E 62 A0 A
BT A LR A0, BORH UL 528808 B AR B I R R 5 2 0 i MAESHOR 56 25 -6 1) J7 2O0 B8
HHATACFE . SRR R RBI TN R, F(1,45)=2.736, p=0.032<0.05, *=0.255, HEE{ENHEE
fabr B I B L 1

Table 1. Behavioral data statistics

= 1. {TREES

FEIHRN=22) A B 1755 (N = 24) » ,
M SD M SD
TR AL R D IERG R 75.12% 11.96% 64.47% 15.46% 0.009 0.133
O IEWR 59.09% 14.82% 44.05% 22.65% 0.012 0.137
Hi B 2] TR 65.91% 17.33% 51.04% 29.24% 0.044 0.089
Wt PN IR 79.38% 9.54% 71.73% 10.99% 0.012 0.125
G PN IEHf 2 58.44% 8.92% 59.38% 9.98% 0.768 0.003

3.2. REI¥E

IRBNFEIR . A = LB IR B AT & KA R ER, LI N &0 B IR sh A i 4t 43 4. 7EXT
ARG AT L, ERERE T IESHRERAIPE, REHT T IR AR S, @B 5
Eo. @S0EAUNTR] . TEEMEAR B B, EESEMLIRE G BN R AR B B KO =T, dE e
2 iR

Table 2. Eye-movements data statistics of scenes

2. IRABNRIENIEME

EEYHENO=21) fAj FL 3735t (n = 22) »
M SD M SD
T BEE L] 5 L 64.26% 26.39% 61.08% 24.14% 0.689
SRR & B 35.74% 26.39% 38.92% 24.14% 0.689
TE PRI IEL & B 58.76% 23.02% 55.71% 18.04% 0.653
ST IREL & B 41.24% 23.02% 44.29% 18.04% 0.653
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TS FE A KIS R B N DL T H A o P )2 5 2 [ SR A I R 3R, 08
BV 5 AT 8 22 18 5 52 A B R IK I AZ SR AT AR AN AR ) R AR X S 22 57, SGEAT T AN AR
BB X R AR b 2 R AR B R AR R 7 22 b, 4 SRR I TR AN MR X HE bR e B s, (H
JEAE LA SRR AR RN AR &, 35 A 4R DX R B W0 bl 2R A DRI AR 8 14 19 TR 277 28 e AT R R B T k31
BB AIAZ BN, P=0.019<0.05, #°=0.188. FEIEBITEMXE LI B, FEGHT LMERENR
(M = 53.32, SD = 6.43)IK T B = 63.71, SD = 6.13); MERFEIG R T, LMEXHE B KEMIXE(M =
61.59, SD = 6.13) T F PN 8 B TE AR (M = 49.83, SD = 6.13), SIEALIREL A EL BRI E B T 5
SRR
4. g

GBI B E AR S H A, ARWEI0 FEEIRDT T AAEALSE =F 5 R AN [F] (1437 55 A 1 2 1) R R R A5 A
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FAPR LIRS T S TSR I FIRE AT & DL SERR S SR 1) O 45 R [10]. ASHIFFL R IR
T ARSI [BAZAT 55 A B MME S AR AR 55 o 7 AE 5% 32 BB T 8 KT R N e sh it dh 47 i 2k 2
SIRE R AR 7], T E S AZ S S AZANE SCEAZ P RHCIZ R G KRR B LR [ 13]. 5 DA A
ST A R BT S PR R AR I ZE R RAR, ARG MMES R R T )
SRR RN, AR A EIFE S SAENT F AR R AR .

RZEALTT I, EARAE B DR 307 22 43 M v IR AR I3 5 S R A A0 DX gl ) 1 FR) S0, (L2 24
FRPER R RN, A8 BRI 2 s R AE 2RI 5 S AR RO — N EE R R . TR
RIS AR AR B 502 O BRID o R e ) 1k R S, AR R AIAT MR 45 2R, £ & st ] A EHbAR
SR EM Z TR 5, SaliRat 7 2 T IR IR &2 S Ry, BRI FE 4 T ik
1% 5 22 M DGR SR AR X A, E AT TTE 23 A 2% LR I AR T i sss . SR 45 SRR anstt. AH
P T 5, AW DGEB X FE MR E R A LR, BRI Lotk 5 50 B bR 1 #RIX
B, MERRGRH, BT SRS, AT A 2R A S, DRI
HAHFZR[14], (HIAZHEREW . [EERENE, EERMPIFRRIERNET IRIPIES. W
MR, BB LIEWMG R NEMIEE AR, (ERZE R 2 mhcizr=Awm. THEEEY
e, YRR ZEXT HbR B D LRI O Tt Re B A A M AT 5538, MiE R B b, BMETE
FE PN I A RESR AL 206 2 (bR B2, 53 PR AR ) Ty MR B AR 2 X33, X W] RN 53 1t AR B
T 23 (AR 2R v BB AU ) 156 FH 4 )= SR A %

5. &g

F & S P AR AR 2 R AR R I T R g 5 MR TRy R, FESHRTHLE
B VRIS M. R EAE A ST R AT AT LUR W B R SEHWAR I, DAFS B A8 B AR 385 b 1) 25 A0 A2 5
JEF RN T EE S LR
ELWAB

AT A5 2R T 7 A B ET I H (2021 YISS196) I S HF
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