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Abstract

Crowding constitutes a long-standing issue in the field of outdoor recreation,
which often be used as an important indicator of recreational environment quality.
While most of the studies in recreation/landscape field considered crowding mainly
from social/human perspective, researchers in the field of psychology and retail had
divided crowding into social/human and space dimensions. Social/human crowding are
elicited from the density of people and social conditions; and spatial crowding is mainly
affected by the physical and spatial conditions of a space. It is important to understand
the differences of crowding that elicited by human and other objects.

Among various spatial perceptions, spaciousness and enclosure are the most
frequently discussed concepts. Although studies had indicated that spaciousness and
enclosure were affected by different factors, many scholars believed those two concepts
relate to each other, and even use them interchangeably. Thus, this study attempts to
understand how crowding influenced by different types of obstacle (human
avatar/column) and the perception of enclosure and spaciousness.

In addition, with the advancement of science and technology, people's lifestyles
have changed, the time spended on nocturnal activities has increased, and the use of
lighting facilities has been improved. Lighting can not only enhance environmental
atmosphere but also enable people to experience the space. There are many studies on
the impact of lighting on indoor and outdoor spaces and its applications, of which the
influence of luminance and light distribution on spatial perception is most often
discussed. It is known that lighting can affect the perception of space such as enclosure
and spaciousness, and some studies have pointed out that lighting can also affect

personal space. Adams & Zuckerman (1991) found that the reduction of luminance will
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lead to an increase in the individual's demand for personal space; and some scholars
believe that lighting can also affect personal space. Lower luminance causes individuals
to minimize social interactions (Adams & Zuckerman, 1991; Winstrom Lindh et al.,
2020). Therefore, it is inferred that lighting may also affect the perciption of crowding.
For the reasons aforementioned, the relationships between lighting, spatial perception
and crowding and the influencing mechanism still need to be further explored.

Three studies that applied IVR (immersive virtual reality) technique was
conducted for the purposes of this thesis. Computer generated IVEs (immersive virtual
environemt) was used to simulate different crowding conditions. The stimuli scenes
were a cylinder room with different areas, and respondents were set at the center of the
room, surrounded by different numbers of obstacles (avatars/columns). Respondents
were asked to evaluate their perception of crowding, enclosure, and spaciousness
toward the simulated scenes with randomized order.

Study 1 used the avatars and columns as different types of spatial components to
form spatial boundaries to induce different spatial perception and crowdedness. It is
found that different types of spatial components will significantlyinfluence individuals’
spatial perceptions and perceived crowding. Moreover, enclosure would positively
affect perceived crowding, and spaciousness negatively affects perceived crowding.

Study 2 used the avatars and columns as different types of obstacles in space, and
the outermost of the obstacles was the boundary of three different distance levels. It
was found that different types of obstacles also had significant effects on spatial
perception and perceived crowding, which was consistent with previous studies. The
results are similar to Study 1: enclosure positively affects crowding, and spaciousness
negatively affects crowding. In addition, it is also found that simply walled empty

spaces of different areas would have significant effects on perceived crowding, even

VI
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without any obstacle inside.

In Study 3, the physical boundary was defineed by a high-contrast light
distribution, and independent variables such as luminance and light distribution were
included, and the same number of obstacles(human avatar/column) were placed, and
the influence of the actual boundary was confirmed. In addition to spatial perception
and perceived crowding, the dependent variables also adds the concept of accessibility
to measure. The results of the study show that lighting does affect accessibility, spatial
perception and perceived crowding. When the luminance is higher and the light
distribution is larger, the visual and mobile accessibility will increase, spaciousness will
increase, but enclosure and perceived crowding will decrease. When In the presence of
obstacles, the aforementioned effects of lighting are counteracted, and even the opposite
trend occurs: as the light distribution increases, mobile accessibility, spaciousness, and
crowding all decrease.The results would contribute to the design of outdoor recreational

spaces, as well as the understanding of user behavior.

KEYWORDS : Enclosure, Spaciousness, Spatial perceptions, Crowding
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1972b) FIp 2 P P BARA DR RS R AR D - TE AT BHE SR D

7 if & (Mehta, 2013) -
CBEHRR A 2 B

B d Akt d 2R B LER O 2RI BALRE

(Baum,1987) » % % £ % ¥ F WA - B 26 PFHRA kG T i AR F S

IR FEBEE oA FBREAFST AL = B S IEG o A B
TIRAZ T IL ~ AL ¢ F 3L 2 B0 ¢

(= )1 Az 72 % (Stimulus overload theory)

PlpcAe § 9056 2 3 § “TRIRAL T 8 5 hTIRcRR B AR Z KR & f TP b
§AZHARE  BHCRP RI > B L AN S R 2 el M
PSP BB RARAT Mg A RAM ] LT PR 6 2
40 5 A PR B At R R eht AR R 0 R B F R R A
#8 if % 4% & (Baum, Paulus, Stokols, & Altman, 1987) - % 2 E BB 7 & 2 # 1L 2
gAML DAL BRE FITE R DT 0 A B A AT kE
K = PF(Manning, 1999; Schmidt & Keating, 1979) > @ g F|3#%# 1 ik § 384 >
Schmidt and Keating (1979) 3% Altman «HH 3] » 3P 3 4 %A B 7] chficE A2
WOTF R R R 0 3 2 A BRI B 7 % L ik ¢ 35 (Andereck & Becker,
1993; Baumetal., 1987) » 3k @& #df s A 2 5 B3 - AR A IRE P b LK i 5

teik € B & c0BE F 1 pF(Desor, 1972; Schmidt & Keating, 1979) » » ¢ R4 >
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RAFFRIRR A - LR ERLENE B A A BHE FHE B
L b g PR AOnl o iR AR Y AR SR P RZEERMG 5
RO D AR ik 0 R85 T R € 4 % (Andereck & Becker, 1993) o

(= )it € + 4 1= % (Social interference theory)

e TR SRR AR RS 2T 3 B A B e B AR
B3 e 5 Fedi(Andereck & Becker, 1993) - B4 € FlE 2 7 d A fp R
fAPHPR T R ARSI RN M R R hr B R R
¥ * s i (Andereck & Becker, 1993; Schmidt & Keating, 1979) » » ¥ & £ _H ¢
CEHERFFEOE S A K AR S T 5 E 3 U4 (Schmidt & Keating,
1979; Stokols, 1972b) ¥ *h 7 FARE g N AZRF P > ¢ 7 4 ~ S H ih
B PV ERLGI A FEBR A FE oD FaiE & (Elbachir & Chenini, 2017,

Machleit et al., 2000; Machleit et al., 1994; Mehta, 2013)
(= )# #1323 (Control theory)

FARBHMAFLEF T RETEFTALAZHI A 4TS ﬁag A=

-

Gldc BREH 2w A 3R R PlE 4 & &2 d](Loo, 1975) - @ B A Frdlak & 5

BB FEORRRRG R L RE I HEMN BT R LREE AP
BARL 7 R R DAL ok ¢ F D & o7 I R R 4 o £ L5
% (Baum et al., 1987; Schmidt & Keating, 1979) -

S A EERE T RS

AT AR 2 TR AT TR A2 AR ]

=z

HEEDRBEEFAER G Y > 2300 LM 4 Ty B n$ & (Baum &
Davis, 1976; Loo, 1975; Maxwell, 2003; Mcgrew, 1970):£ I| ##df i > @ 3 4o o7
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FZ BB RFHAAFRE ROV NTAEAF 2 R AR ]
B EAGAERRE ZEFBRE MM A A B 2 AR A BR R A A
ERAIFROCTFHFAZHFERMHBPRALIMZIETR Ao AN TR
B RBARSFEREITH G RESL D F LI IR E i
FoHPEIEROAERIERALE AL IFRARIILT L0 LA
Frig S B R R R N E 1A e niRE 0 R FI AT e O e 4
B FREBATE ZFORS 0 GRS T B F R X
R7 ks B AE T IE D € (Baum & Davis, 1976; Loo, 1975; Maxwell, 2003;
Mcgrew, 1970) 5 @ & 3f4vend g2 3| D0 | FAFA A i § 2 en
{ # (Loo, 1975; Proshansky, Ittelson, & Rivlin, 1972) - & p ¥t » Al fhen X $ico
MR E BR OO BRARAPREERFBAT Y 2B S 7 RA AR
FH A RaRA €5 R oz &K | (Baum & Davis, 1976; Stokols, 1972b;
Sundstrom, 1975) - 57 & F A 7 B % A P o d A Hoitid S gudRFE Vot R
B o B @ AR R R FIE A SR E M o € NI Bl
@ Stokols (1972b) 3% 1 EH A PF > RE DA AL Z L Z B anh AL |
SInip Aot g FE 0 @ 7 BT B R o & S A i o i 7
B orsg = cndledio B F 3 F R A LR g RS G AT EFF R
Sl B RER DTS ¢ R B R (Baum & Davis, 1976; Desor, 1972) ;
Hammitt (1983)~ & 4} fefegt ~F a3 ehd B4 TR 25 A v ¢ T
A EZ2 F4474 > Harrelletal (1980)F £ #-ddfgt & W 5 T 445 (closed)
k "U(confined)irg 4 | 2 T A2 Lhg A RS o H 4 IHCA Y R i
Fr(perceived crowding) & 7 % pr(spaciousness) ~ & *(confined) ~ 3 B it X
(closed feeling) & 7 B g 4> #-% BF R 504l & #3ch— %4 ; Machleit et al. (1994)
HBAREBEFE L Tz e d (238 EF) R3E{PROE &
BRELP FHFpPad Bl 2 LR 6 TR BT 4, A fEME - Machleit
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et al. (2000)F" 7z E_& A+ § / 4 ¥ 4(Social/Human Crowding) & 4 & R ]

¥

(REE)E 2 A &1 4 2 B3 $enfe & B0 55 @ 3 [ Fedf(spatial crowding) ]2 45
BEP P S A AFZ T Z BT 2B O G B E R OR &
BB &2 =% kT * ng BF(Mehta, 2013) o 2R @ 30 2 B Fedfendi (2 R
fF Harrelletal. (1980) » #- " 3B & T e | F 2 F L i 2 A 5 FHm o (%
B2 2-1)

d PV A AAARBE TN TS R R R EHTR RARRE  —
PIR A E BRS  ERBEY Y TR RS A B - AR R
(FPR >~ RFeR)m A i g Pl kK f e 2 BB R E 3% e b
Aol o A EE TR EY i A AR R R e o RA 0 PR
BAAB MM o i B3 TR iR ot S8 T4, Ak
Fiih Rl FN AP BT REFRE TR SRR L B enl o 2 A e

F oM TR A B A F TR R iR R

11

doi:10.6342/NTU202203844



# 2-1 Harrell et al.(1980)4 #f * ¥z 7 B I8 74
AR
1. This store seemed very crowded to me.
Sl - EA O VL o -
2. This store was a little too busy.
TR B (ERD
3. There wasn’t much traffic in this store during my shopping trip.
FRAAESRE S RS ERERE
4. There were a lot of shoppers in this store.
BAZF {5 A K
5. Tcould move at my own pace in this store.
AT BN A D
el =
1. The store seemed very spacious.
R E T RO
2. I would feel cramped shopping in this store.
EARER N N L iy
3. The store had an open feeling to it.
TR EEARRER
4. This store would feel confining to shoppers.

TR R TR

N R X IR

KIS kg PIRE € FIBME T ok i~ 3Bl BEX 9

FEHRARAERDF NIRRT L XD ARBREL ¢ T RE B )
ST Pl A i F R BB R 2 F]F LBV A LB AR RS A K

Pl e BATFF R BASETAR dofhul s Bl BRI REE
BEFIRe FHRADIEHEE AR ZFFEIF TR DTE L]

FRAHZTEE S AR ppd $i- Ak AL B L F kR Y # L

BARNRORE S TR Al PR TR R E T
TR AFIE R RB AL ot SRR R L 0 IR (75
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SRR F IR BEF HE R R DR Fe § AR5 RS FE(Manning,
1999); @ R~ E AL T 3 Rl E T A 2B 075 Fedhendp e § B A
SRl IR S el = ' F ¢ B | ¥ (Evans & Wener, 2007) ; f B > T il g5 |
2 Tipx g Fong XTIB A B2 R FlF R o A7 SUER IR
FlF+ 4o T (T R L4 2-2) ¢
(=) 4 51k
. A v

CRFFIFATRN BN B2 3 o R AR R § 7 £ R
(Bandini, Crociani, Gorrini, Nishinari, & Vizzari, 2020; Elbachir & Chenini, 2017;
Leichtmann & Nitsch, 2020; Manning, 1999; Mehta, 2013; Schmidt & Keating, 1979)-
Bldotfhit § e A2 FiRFFHZ R PRSI B 2t T
{7 % g BaLis | pFig 0 (Bailenson et al., 2001) o

2. B A TR

B A IR Fhodo il s 4~ TR A R B ARG § BIERRRE o
- Lr -t SEEICE ST A TE ST I ¥ FEEY
Rlgvisns s @4s 0 Bl A4ff -~ B 5 B2 - &3 ) a2 L adedh
& & & B (Dittonetal, 1983) ; & S 4 f RSP TR L > 245 Papydl > 2
F#FiR » € #.% (Eroglu, Machleit, & Barr, 2005) -

R BRI F Ay BHEN RGO EAZER ¢ AL IR
223 ,Tf ¢ & Il#%F(Dittonetal., 1983) ; & H % M7 & > *3F I & 4+ (Andereck &

Becker, 1993) -

-

WEHRERERINE L G FIRRG LSO ER A g RATR
R o % 3| $#F%(Ditton et al., 1983; Manning, 1999) ; (Dion, 1999):%= 3
R4 2 $5 B F B O AR P T B TR S SRR AR R
34 A 204 > Manning (1999)e87 5 ¢ 4 5] T 0 83 £ | s 3 50
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T R By P (FIE ) ATERD ERAP P A IR AR LT
T Fp b B R ISR - BEH L A /B E T ek u] T o 1A
TR ARAR DB s AR ERE B BE LR o

R A/ R MG T B SRRE  F 5T AR
g o R hik R F 0 2 R foendediaz & { § (Manning, 1999) -

(= )RB 74

PSR E E LY RN FLERE S FERE AT T R
FRAPTEE R EGFORES R AR AE B AL B RRY # 4 h
BEEFROPE P AR A hik® LA s IR PRBEEIFE o

l. 2 &
(DZE =]~ ;R

FLAEL AR A BRSO Rtk RIRIRR 4 mF B
€FIRARB @ AR ¥ F (Andereck & Becker, 1993; Baum & Davis, 1976; Blut
& lyer, 2019; Desor, 1972; Ditton et al., 1983; Elbachir & Chenini, 2017; Hammitt,
1983; Harrell et al., 1980; Loo, 1975; Machleit et al., 2000; Machleit et al., 1994;
Manning et al., 1999; Maxwell, 2003; Mehta, 2013; Proshansky et al., 1972; Rompay,
Galetzka, Pruyn, & Garcia, 2008; Schmidt & Keating, 1979; Stokols, 1972b; Vaske &
Shelby, 2008) - iz 4= Stokols (1972b)*74p i 4+ 7 B " A & 3 RAR & "3 lA=ddk
BRA e B AAGEE S 22 F s EET > BT F IR A A Bt (KRR )
HmT o 2 B2 1 ¢ FE LSRR (Baum & Davis, 1976; Baum et al., 1987;
Loo, 1975) -

Q)T 3 i ¥ 2 57

-

TR € F3 BER @ p AT

Flet g A o R A k0 B

3| iR ~ g F I Bl TR FHAER P RAR 0 AR Y
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AR ROERE o PR BT B Y B SR G R T iR
0 ehv% £ F (Manning, 1999) ; * &t RETRIEE T 4 Al - 5P 2 e R R
b b BLo e 04 feitiedig SRR R L £+ ¢ 7 “77 F(Dittonetal., 1983) -
(3L 4F Fet
BREFANEFLI@ESLLA) FIL R BMSE T 2 e 73 #L

AFEEOTRE R R o A R HAL g Pl (A )R A L B A e AR

F_*

AFFRMT LG o PrdlAL TR Y B R A 3 adedi R (Desor, 1972) o

¥ ~ BT
H-BHPOZF(EP)EFAREEMZLIRY AP R & 3
MR T (F > AR5 R g A&BedE 0 F15 € 5 P L % 04 (Desor, 1972) -
OERE 3
- ZEP PR Azl ¢ BRI bir B EAR T L H
WEFRBFOLREFEY TGN R BRSO § BT R -
(Dion, 1999; Elbachir & Chenini, 2017; Eroglu et al., 2005; Harrell et al., 1980;
Machleit et al., 2000; Machleit et al., 1994)
(6) % H5¢
BRERDA LGN R EF 3 Py t§ B HipR OB
BRYPEUTORELBHY APFRFE L - HR Y S AEE I ik
B 2 og BAZREPN LA BRE ¢ ST 00 B BRI R o ST
R A B Se 7id = iR » 7 e e ? AT R (Wang, Wu, Shen, & Cheng, 2021; %
30 2019 5 £ g3~ #RE 5 0 2018) ©
7z F R+
FRERE TS AHZFE M BE X o Stokols (1972a)dp 1 4 $2 B ei® i
LA HFREOFF2- > AP 2 FRA A SFRERIRE LR
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(Stokols, Rall, Pinner, & Schopler, 1973) » &7 7 B8 F € B384 e rdedfh o 3

BRI eng B0 B R A BohiR T ¢ v iR (Baum & Davis, 1976;

Desor, 1972) - Stamps (2007)#% 41 2 ® B2 B E pof k3 BB e B F
EFE5 QOO S5 mRRHFRETIR EZ TR oyl ¥

ik B PR SRS R L APM o R SE L APM o ERP T TR
THERE R R BHE R ZIFTIRFA T Y B FE L
BeEEAE ~ F R < B A 7 REA EAE IR a4 4 T ' (Leichtmann &
Nitsch, 2020) -

2. Ak i

(1):8 8 3| B 48 A Bt R0
W3 LG RIFT AP G AR A BRI S P e g
(Blut & Iyer, 2019; Bultena et al., 1981a; Bultena et al., 1981b; Ditton et al., 1983;
Manning, 1999; Manning et al., 1999; Mcgrew, 1970; Rompay et al., 2008; Vaske &
Shelby, 2008; 78 % @ ~ X ?\Tﬁ »2018) > &4 Manning (1999)s%#= 7 B & B I~ §
A BSTRGEEIT BB 52 - B B
(2)i8 18 B RE P |2
B4R A PR BRAERE 4§ B R AR
FE dn VB LB A 2 F ¢ #1912 (Bailenson et al., 2001; Iachini et al.,
2014; Iachini etal., 2016) ; i 4 =48 3] B S AR 1T B 40 2 A_7F ja 2 B ARARAp i >
FRE>E B A A € 4% ) (Hou et al.,, 2021; Novelli et al., 2010; Serino, 2019;
Serino, Noel, Mange, Canzoneri, Pellencin, Ruiz, Bernasconi, Blanke, & Herbelin,
2018; Teneggi et al., 2013; Van Oosterhout & Visser, 2008)° & 4r 7 Iachini et al. (2014)
SRR Y R BT R T m R T e B 5 LR (64.55ecm) >18

® A (46.09 cm)> ¥ 4 (45.15 cm)>* 4(35.80 cm) °

16

doi:10.6342/NTU202203844



()G him
AL S ENEBROB A T TR S F RS LG E BTG
Lao BAZE G F 2 FAEIFAA  BAZREH S FIHS R
o~ PR AR B I -4 2 ' 4 (Hall, 1966; Loo, 1975; Maxwell,
2003; Mcgrew, 1970; Novelli et al., 2010) °
DEFH g 75
By A (bH4einI iin) s @ B 4 3 AR A i 23T o
TARAAEH R BE Rk AT FLEIEM BPHE R R EFEBL S
R e 4e @ "% 143 % B (Bailenson etal., 2001) 5 % Sundstrom (1975)5%= 3 # 71
ARG S - A~ RT 5 0 ¢ H A PRIRE o f]*uf'f M e R A RS g5
A AT E e A R A 4 F2 8 (Leichtmann & Nitsch, 2020) -

(5)& 84 ch3 ¥

=g

BA L B TS R T IR (P A AR B R B o Ak i

N~

A —fg W E 2T RGBS e d ke ¥ i@ (Tachini et al., 2014; Tachini
et al, 2016) o § A 3 #efe B HAF AT BT T & OIER PF o ff)& FEc=7
(Dion, 1999; Elbachir & Chenini, 2017; Harrell et al., 1980; Machleit et al., 2000;
Machleit et al., 1994; Schmidt & Keating, 1979) -
(6)1F 5

b7 e et fo® ¢ FBRR 477 (Kim, Lee, & Sirgy, 2016) « 48 F 1
SRR ARE B FINR T P BRTR S feg § B o bldet B
RFY 0 R AFFREAGFEEE IR g TR G T gL B
oA Aok e Fr g AR ERF o TR A - RS BN, T
o R 2R % 1F i (Hammitt, 1983) - Hammitt (1983)2 4 & = ;2 2 8 3 5%
Bt FXRBEEE SRR A S TR 7§

(Z ) Fedhend) 7 808
17
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L EiE A TR A R FIR 2 o b S RATE R 1 TR
PR R R § B URBE S HE T B AR

ﬁ
Fef(Manning, 1999) ; & HB B ELE R R L ¢ 0 TR A TR (75 38

C

iRl § BB A ZE LI REE ¥ ¢ & 3| #(Evans & Wener, 2007) ;
pr THdif 2 TBAZRE | FRELTBAFRERRFAZ AL -
1. Fedhi d

Manning et al. (1999)# 41 e £~ B RpofLenpr g » Bt LR § &
FHEE@Y LA HAED PR B g AR - s bR
R TR TE S BA B k=R (75 02 AL € ol B 1F 2 ik 2 (Bultena
et al., 1981a; Vaske & Shelby, 2008) » & #ifip MR E T 7 » A KRG ¢ 4B A
frik ¢ 24+ (Manningetal., 1999) e d > 2R 27 L F 7 A HRE > K ET T
RME BOIR . PG RAREF O G EHOALE S TR RAKE
4P i (Schmidt & Keating, 1979) o

2. BAZRE

EERRA G B2 BT OREREE . § B AR T SO A
R - T e R I TB JT‘*U ¢ A 2 #fpreng i (Desor, 1972; Stokols, 1972b) > @ i&
2 A 7 B (personal space)F %7 b k> BAZRFE Y LA PERFIFp L&
s A 2_ R enpEdE & P) £ (Bailenson et al., 2001; Bandini et al., 2020; Evans & Wener,
2007; Hall, 1966; Novelli et al., 2010; Serino, 2019; Serino et al., 2018; Sundstrom,
1975; Teneggi et al., 2013; Van Oosterhout & Visser, 2008) - Evans and Wener (2007)
pdiy BHEXIB A ZEARE A N EpF o £ A2 PR il & R T o

BAZREFHAZEEMEAn 2R 2 Fay- BER L RFELHDR
EPRE R §EBWAH 0 2T AREE EE PR TR o -
2 45| (Novelli et al., 2010; Teneggi et al., 2013) - Hall (1966) i & * 7 B 4|57 &1 2

& % *% jE 3 (Interpersonal space) > 4 %] i A % JEAE(Intimate Distance) : 0-46cm ~
18
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A gE#E(Personal Distance) : 46 - 120 cm ~ 4+ % §E&2(Social Distance) : 120 -370 cm ~
2 B pEHL(Public Distance) : 370 cm w4 b > ¥ 4 2 (S F AP AT » g iR E
B4 R H7 PR H (e B TR Henliu 4 s BE A el
%), AR, 7 “77 F (Bailenson etal., 2001; Iachini et al., 2014; Tachini et al.,
2016; Teneggi etal.,2013) ; £ 2 & BRRT > B PR AE §H S P lfoit 2
BAR R BN K L hfed PRI e i pe g F e AT S

foo B Bodotid € 5 % e d § (Evans & Wener, 2007) -

B4 F4 5 Fl & His-
At g FFIE ER L ed P | iR %
AvEdodu s |1 383 L |l TFA) 2R #’%ﬁ?%%
Eidy 20 Fe 2 HoHC £ % 2. BAFZRE
B RE RS |2 RO |2, 2 R REBR
L& -BEIR 3. $@FHhi A SRl ]
BBty 4 B F hAE T |3 e
% B (i 4. A AE e
LB A/ iR 5 2§@fnid |5 R BT
6. T 6. rHEKEL TR
pe
i
T R v
# 2-3 Hall (1966) 4 #f 2 4 % §Ea 7] 4
A EEEHE # [ e %
L FEHE 0- 45 cm ¥ -"{%?E#? SJREC S ME R AFERRR
Intimate distance A(E A~ ZTR)EN o
B A FE3 né EX LAY 7. T =, g %A
Pirso&r:a?ﬁciistance 45-120 cm ‘I; S gﬁ m?«ﬁ' &P:; PR
%i*{_&&%ﬁ 12-36m LR RER £ Vs Rk S e I T S
Social distance g~ 2 B EEAE o
o W»\_&E%ﬁ ~36m HF ML AT e s R
Public distance AN DR 0 AR AL FIESR -
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Fo8 zRR-HPREE R R

HPR AAp 0 Fa e B (R4S - Flad 2 B Rsd ) a ik pd 8l =
(£ 2®3F7L ) (Stamps,2005b); ¢ 2 ZFER N2 e Fh- s FE AN DR
% H 2 # (Winstrom Lindh, 2012) ; & 8 7 P22 H 3 R RIRdpenfe B 2 A P3R5 P
e ¥ 07 A%E R nEp b 42 & (Stamps, 2005b, 2010; Stamps & Krishnan, 2004) o 7 B §_
d i B 7k & ea(Stamps, 2010) > @ Thiel et al. (1986)# A 3+ B g Sz B ehp
LFF Ty RFESS - 2 ‘i‘iﬁﬂii‘iﬁiﬁ“%’ﬁﬁ’@gf‘?‘f P FE
‘v b F (canopy) v RI#THE S chy BERE BN FE G M N2 B(R %
% ,2001) - - A 5 B Arie 2 TR 3w I B AR 38 (Epstein & Kanwisher, 1998; Gérling,
1969; Stamps, 2003, 2005a, 2005b, 2006; Thiel et al., 1986) %= 7 ‘FTS WA R A
BEDEL BN A HEFHFTHREFEPPAE SRR 8 RF)RRRIHPE -
¥oob— ¥ AAP 3R T P A AR R (spaciousness) o B TR AR T&K 5 R AT
7 B eh~ ] (Girling, 1969) » 2 & & & p ¥ roK F 8 6 e F(Stamps, 2010a)
£ %‘?'*Ff:f& DE R AP A B R Y AR XTSRS P d (Asgarzadeh,
Koga, Hirate, Farvid, & Lusk, 2014) - % % & ﬁ P8 % 3B R & R ok (spaciousness)
1p B (Girling, 1969; Palmer & Roos-Klein Lankhorst, 1998; Stamps, 2010) » ~ ¢
P FS e RRE PR 2 TR 0f F(Stamps, 2010,2013) 0 & H T AR F
VoS FEPEA R o AP P € AR & R e enF & 3 (Stamps, 2009; Stamps &
Krishnan, 2006) > i€ £ 35 % B3 2 B E o] S Bl o e s By 2

- c§_F 2z er(Wianstrom Lindh et al., 2020) ©

fHEHPREE RFR T3 G F I AT RN A PEN IR ]
R T 7 R R IR ] TG % H B % (Coules, 1955; Dosen & Ostwald,

2017; Girling, 1969; Hayward & Franklin, 1974; Matusiak, 2006; Thiel et al., 1986;

Vartanian, Navarrete, Chatterjee, Fich, Gonzalez-Mora, Leder, Modrono, Nadal,
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Rostrup, & Skov, 2015; Winstrom Lindh & Billger, 2021; Wanstréom Lindh et al.,
2020) >R REFRLZE DAL JGEL AL HRABLFE oY § LIk
¥ 3 5 F# (Stamps, 2003, 20052, 2009)~ 7} % (Stamps, 20052, 2009)~:# % % & (Stamps,
2003, 2005a, 2011, 2013; % & % » 2000) - 7 i% 14 (Herzog & Kutzli, 2002; Stamps,
2003, 2005b; Stamps Tii, 2005, 2008a, 2008b) % 7 I+ F]+ #T R L w L A~ 3 2 I
TG p L TS PHEABEEHPRE 2 FlF ¢ 7 B R ied(The
distance from boundary) - B 5 —“F]’ 22 # B ah4p ¥ = % (Location with respect to
observer) ; @ AR TR B EFF 26 o WL A THEFI SR FE R REREA
(Boundary roughness) ~ FE#(Occlusion) o &% 3 B3 I B BHP R ~ TheR 48

B F]F 4o o
- N HPRZBEFS

Poid AR REHPR 2 FF ¢ 7 & R et (The distance
from boundary) % ﬁ'ﬁ ﬁ 228 B endp 4 = % (Location with respect to observer) » &
BTG P e

(- )¥ :# B ehiE#(The distance from boundary)

HPREEEEEDER SEEY S f4p M (Stamps, 2005a, 2005b; Stamps &
Krishnan, 2004) - + ye it 4 BR 4 IEMg R - HP RS -2 45 5
BRI R BB E R WP R R B { + (Stamps, 2013) o

FEFRNETHPOLEALFAFLERF R (H) &2 hipd (D) 7
AR B RS AL e (Hayward & Franklin, 1974) - {8~ 3 # 7 €% HD
B~ 120 138 1 RSP R R 8 F A H/D v bk B R
TR PER AR KA S H/D=1: 1 pF> R0 2B 5 - B3P s @ H/D=1: 4
PE 3 B e B ) 4 (Motloch, 2000) © g5 5~ 3 £ 55 (2001)eh grw e o

TREAEAF] SEFRE S TIES S R (DH)E A 1 2 2 LA
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LR 13 2z B R EE  HERE (2000)5087 § Pl R G F R/E R RIK
Z_BEH e GI(H/D)H P R 2 B SRR SR - 8% 253 RHFR
SRR R AL AEE e ME A CHD ¢ FR 2B R A
G ]| H R % I|#GE S B g o Stamps and Krishnan (2004)~ 45 1 & & £
FEHZ B A (it 3 (F* o P H/D Gl PR B AL HPER
SRBY G ARSWEAER A -

(= )ﬁ"ﬁ i};’f g2 8 B enjp ¥ = % (Location with respect to observer)

FRER g F TS g2 #PR LR S Thiel et al. (1986)<h

FLEREER TR P S HP R ARG B K2 R Sz AR
G B33 3 @ Stamps (2006)50% § % P Ldn N ipl G i R P
BB G e
EERE ¥ £9°F2 -4

APTEAFTI S P HEARET R LTI P DB I AN RS
HER 2 FF ¢ 7 28 Mtk (Boundary roughness) % F2#£(Occlusion)’ & 82 58

e
(- )i R de kR (Boundary roughness)
WhARRERARG # AR AT oo fedd WA T gl ot kit g §
AR 7 & % #e(Stamps & Krishnan, 2006) < % Stamps & Krishnan (2006)
HFT T < [ﬁ’%‘?ﬁiﬁ" FRIPBER L RS oREA A Y TR
BRI A w AR R BE 2 RFT o Stamps & Krishnan (2006) 12
LR R R R 0 # % 4 A Sic(fractal dimension)fe A AL iR A

(fractal recursion depth) s/ 14 -
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(= )re##(Occlusion)
Stamps (2007)# 12 4 5 1= (Occlusion) § *% i % #x g > Bokharaei and Nasar

(2016)+ P 59§ hiEpE o B TR R -
EHPRARFRLEFA

FREESHPR 2 TR F1F ¢ §kT %26 4 (Horizontal Area)~:§ % & A
(Boundary Height) ~ 2/, (Shape) ~ 7 & P a5 & ~ 7 i} (permeability) & 7 F F]3 >
L BERE I b T
(- )’k % ¥ & f (Horizontal Area)

H@W4PFR - F - 2 B9 KT 6 ff A%~ 3 F R A% (Stamps, 2003, 2005b) >
% f 4P B 5 & Hayward and Franklin (1974)p| & m§ - 2 ° > E R 3 R &l
FRAPER U EEFLE S A ks B R EHHPRESHFLE o f
REAEER B RENERE TS H o

0 5 e 0 Stamps (2009)3 11 B B AR ek £ & B ﬁ'ﬁll\l EEoEE
TR ARG { E’#r » & 1 1p B (Bokharaei & Nasar, 2016; Herzog & Kutzli,
2002; Palmer & Roos-Klein Lankhorst, 1998; Stamps, 2007, 2009, 2011; Stamps &
Krishnan, 2006) ; % &7 2 FA 50k T RE B2 M - H 7 RBHE L DD
Bk v kg B R R X (Stamps, 2013) o @ ¥ - B EF PR L B AL
TEARE > F T LI g A% PR T A% T r(Asgarzadeh et al., 2014; Zarghami,
Karimimoshaver, Ghanbaran, & Saadativaghar, 2019) -

d T A AR R ARG R PR PR R o i
ERETEER G RE 2R i 2 ahs P
(= )# % B & (Boundary Height)

$rHPR o B3 RARF 5 R £ AN H P (Stamps, 2003, 2005b; T F X -
2000) > & AR BE 5 ARG G AR PR B A & 9 F]F (Stamps, 2013) o $3 Fhw

23
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s B R AR PR K T B4R /| (Stamps, 2011) > & f ApRBE o
(2 )7 # (Shape)
BRI FT ORI RY ERBHPR F RpR c HNHFRE
4 E AR T G dEs e B E X F h B AT { # 2(Stamps, 2005a) ©
3 E PR 0 & Stamps (2009)5#7 ¢ 0 F G Y 2 AR B A & D
B AR 5 v 3R ROR R Bt { T TR B e R AR L
ST E R g Ak KA A TR -
(2)ZBM %R
W3 3 F AL A 2 FARR AP R A% 14 (Stamps i, 2005) z B P a5 & 4
WP RE A AR oA R s BRI R T Fr(Manav & Yener, 1999; Matusiak,
2006; Nasar & Bokharaei, 2017) > @ & 5 fF & & ek 55 ~ B fodk L 5 FF 2

i~ e F(Matusiak, 2006) » # PR P W E » € B 5§ (Manav & Yener,

~=h

B A- Bz RPY ERIFES EHTLE S > B2 A A Anderson
(1933); Baum and Davis (1976) 7 #& 3| g ¢ € ;xR oz B ent | > @ %33k
frE B84 B2 %G R A > Oberfeldetal. (2010)+ 45 M1 # B4 2 £4 A4 a 45
Fp24e RE  Stamps Q01D A P F A5 B P X5 LI emks o Bld 87
SLES 2 ST SO

RS KPR B AELE R NRE AT RRP P T - ERP

R e B G RRE Ar2 HeReR DA b Rk e

(7 )7 & M (permeability)
BrFRTP CTEBIHPREE TR - ERPEFF T LALARELT S
RS R S PP MARER R A B EER gL R R T

F B g R P B M (gap) e~ o] 0 BLE &4y L3F §A%4R & (Stamps, 2005b) 5 @

FHTEHIF LR S ARE FERES - 22 GRBE b 4
24
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MBRALTEPAF A B EEBE Y 0 7 2 (accessibility)s A L ARA %
BEafl iREFYEOIFREREEBM I LB DE S 2R (Herzog &
Kutzli,2002) » F1H #1352 ens Rl = ¢t s @ 22 o s B2 g s i

R PR ] T g R B

KEHEBEPTE? PR IEME S FELR v 7% § i 4 (Stamps,
2013); @ 7 2 MR E T AR T B OUARE & ¥ % (access)eNE  ATR 0 BEE

FARG - ZERE > FREEGRSEFRELSHE 0 R T 2 12 (Stamps i,
2008a, 2008b) ; & ¥ AT A Merim E g Bl S L o
PR RI 0 7 PAR R R A%< (Stamps, 2005b, 2010) © FE L E
PEHPFR A PARTTEEE . 78 7 E R E L+ Stamps(2005); fFph 3o~
HhE A 014 7P C BEEZPRAFE TR EHTIAHAFREZ
ML E AN TARE AR BRIRTE U TR FAHBR LA
FERZELS AR R ¢ FARE T F 2 PIARSF  TARRT B R
HPRZPFREETHEEG - JW IR R T2 s e B r L2 R
SO s BRSNS G P AR L B HPR L] (R
7.,2006) -
R 0 7 B S Tcg & AP M (Stamps, 2010) 5 5 ¥ 1 1L {7 4 vk
TRBGOAM B FHRBHRLINOT PR DL BRER R R DR
(Stamps, 2013) o @ 35+ HF 2 BB AX F AT AR T B pF > B A A% T (Nasar &

Bokharaei, 2017; Stamps, 2010) °

it WL F PIHPRE TR PR EFF LG e kT RS

B R CERARTERE A FIRRALH RS R

-

R g - B3 RREEEHHPE 2 TR OR Y A A A R RHEI 43
RRwehg® 5 4pF 2% o GldcF BEF > HPRE T~ g 2 - Vbl

25
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pARAEEFF? T UGIHPRE B ER AN G L

AR o T

23
CEF R AL R b R AT LA HPR - B R Hig

VL F S AR R %Y £ RS HPR 2 TR TS R

26
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FI¥ RPHIFRTIHBRE LY

BIRBE Y P AP A R IR F ST P EAL Ak 0 { T A T ARk

@ 2Lk A A B chipe T 4 io(Wanstrom Lindh, 2012) - BRP 5 35 5 55 > ¢ 2 R A ~
FE M EECHN A R RS RN ERERN A kAT o BP A N Y

BAFY R RAWMKBIZIFT 2 FHFIFA] AHEFIBPENZINZ 2 F
BEY > RARP DR e H AR/ MR ORE P A HHmERR
2k Y R Ao B8(Bokharaei & Nasar, 2016; Coules, 1955; Manav &
Yener, 1999; Matusiak, 2006; Nasar & Bokharaei, 2017; Oberfeld et al., 2010; Stamps,
2010; Stamps & Krishnan, 2006; Stamps lii, 2005; Wanstrom Lindh & Billger, 2021;
Winstrom Lindh etal., 2020) 5 &5 77 3 3g NP » ¢ B FB AT F > 2 RP e
AR I #2FF i s M %2 (Adams & Zuckerman, 1991; Wianstrom Lindh et al.,

2020) c AP RFERBPEFFY HERRARE R KL F > REPRP FZFR 0E

FphR R -

- CRP IR R

U Il

énh)

Bog BRI RRRF § R A M E ey
AR AR & 2 BEHLT o By e dliAp o AP AR (T WA
REARF > B¢ R L8 EE 5T (Ashley, 1898; Coules, 1955; Oberfeld et
al., 2010) -

Ph- 2R AR EBFRHBL TR RER S §RELER T 0

F_

Flh A Gad SR B [ foHPRE I ER N ST BpL g R

<r

(Winstrom Lindh etal., 2020) ; 23 p 7 B > 2% Bl 2 B4%F - H g X 7

>

17 B A% § v (Nasar & Bokharaei, 2017) » # % h X fofr » € H 4c X 4703 B
(Oberfeld et al., 2010; Winstrom Lindh et al., 2020) 5 &4 ~ § #F § %45 1 % & #&

B € H 4 i”,%r}g‘ (Coules, 1955; Flynn, 1988; Manav & Yener, 1999; Matusiak, 2006;
27
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Nasar & Bokharaei, 2017; Stamps, 2010; Stamps Iii, 2005) - # @ > = 3 #7 %% Ip
IR s EEF R E R D A ERE g B0 (Winstrom Lindh et al., 2020) > 8
kT AP RR S EF AR AL A 7 i £2 B $ (Oberfeld
etal,2010); 7 » FE WA G 2 W f B A DR R BBF LA
IR 3G 3 B e % < ] (Matusiak, 2006; Wanstrom Lindh et al., 2020) - @ % &
it BT - Ao F Rtk s RENGE oA AT - B R
o BREE FIR XTI E B a- 2 a3 PR (Winstrdm Lindh etal., 2020) ;
Mg R AARKRK  REFRERAFE o B3 F 7 §HERT ¢
(Wénstrom Lindh, 2012; Wénstrom Lindh et al., 2020) » & 2 % B & 7liE - 42 R P&
HER T €4 > &7 a2 X w7 oRp ik # A § M (Winstrom Lindh & Billger,
2021) o A 7 & I E P mﬁ’#r},@; g“iéf:fﬂq REBY s ESRP A A4 (Nasar &
Bokharaei, 2017) = Manav and Yener (1999)45 1 % {45 % 4§ k=i f PR P (75
PP )€ H e TR > % Fé‘*'ﬁ Ao K+ ¥ X 4B 5 Winstrom Lindh et al.
(2020)325 F L $BEERAZFER > plo BERE % RFFLAREL W
¥c o Oberfeld etal. 2010)in % &2 @ BT » A b G Ak L35 > & &
ROF R T oORFOFH AT Bo@ER BT R EF LF A R
P REF A KRR L ]

BT RPRER VU HPRE AR F 2R E oo A kR RN

ey R E AR VEESE EE S T EREEE L B P I

BN LR T

W30 YRR B R - AR m BIRBLCILE AR gt 3 Pldp )
R € BB A 3 F > Adams and Zuckerman (1991)3%5 B g > fo s &F < 0]

SR HBAZEEREF AR T N R BHH B TR
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FRFETIB A R4 T %
E2a? T ORE RS TR

BFEERARPIARIIF AT RGN G RPAER KT R R AL D
R ARBE > FREFFEEHF AT B (Adams & Zuckerman, 1991;
Wiinstrom Lindh et al., 2020) o @ 3 4c B 4 2 B eng £ 2 BT 84 5 BHE
ﬂﬁﬁw?w%&mﬁﬁuﬁﬁ@’?]%ﬁﬂ W AR VG § B SRR

AEd ZFR A 4 AR R LFE R B

Sr a8

j&;ﬁﬁijé}g%‘}”}éﬁ? LAaddpg g P o 3 SRR RS AT A
3 T2@ | & f& % % (Bailenson et al., 2001; Hall, 1966; Iachini et al., 2014; Iachini et
al., 2016; Maxwell, 2003; Mcgrew, 1970; Teneggi et al., 2013; Van Oosterhout & Visser,
2008) 0 * AT A HEE 2 T2 B A 0 & RS R
F 34T R RS TR Y A S ARG TS R A FS 0
TR B 2 ARBEY PAHETILLIEERE A N I E

R
RIS = SN S Y IR SR PR R R

Az BFE S B A ARG AR RA DS ILIEE g # R PFH(Baum
& Davis, 1976; Desor, 1972; Ditton et al., 1983) - 28 @ £ A EO s o = e
T EEPFTAGR - AP L ez B S ERBHT * 3 B
Cod sz o - AFZFRAEFR ~ BprR ) ) iR Il k<
5 A HEB R AABT AR B A ) om B ALY i g2l g AR

R 2 el o LAY hERARS AP Y o it BT T B HY
Feds 5 AT A LA BRI TN AT B0 R R R
R2Banb o3 2 b S (TR e d 124 A 4t 1 PR or 2 B
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ARG R AT g Y o AR S AP R 2 BFeR B T Fpt 12
FRIHEEFEURPFREEHFRL TR NFF L2 B B L - £ &2 PET
FoeeRP TV UR T - BRAOT RER S EBTFR T R0 R R
ERFAFLIAA e P FRBP MG ERBHEM B ZRF DT R
3 A2 3 #5(Adams & Zuckerman, 1991; Winstrom Lindh et al., 2020)> @ P& 2
TR R PR = F 2 Bl G2 IR0 FERGF - FL T A S
B-H T ERFNSRIRAFERTO S RAFE IR RS f 2 LR T
FHZERw? HP R ~ R 2 FfFpg 2 M % 12 BP 2 F R & g

s2x

7
“~
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2% ARIFESASRIER X HHE LB

Fe e Y T ORI LA T T 2 B R hR R R g AR
- BT b ey R R BT Y L auR S (Loo, 1975; Maxwell,
2003; Mcgrew, 1970; Schmidt & Keating, 1979; Stokols, 1972b) 12 % o $= 12 3k 5 e
ME(ZE# % %+ ) (Baum & Davis, 1976; Brengman, Willems, & Joye, 2012;
Desor, 1972)@ slAxfedip © = £ F 7 B R (3P R ~ B )m ) = i
(Harrell et al., 1980; Machleit et al., 2000; Machleit et al., 1994) ; F|i¢ k+ % ¢ 2 H

i rthg Bt b A Ae § AURE B Y b S A

ét

F chik
fe ¥ (Blut & Iyer, 2019; Elbachir & Chenini, 2017; Kottasz, 2006; Mehta, 2013) - %

l“‘\ﬂ

WmATBNTEEF T ZERFEIDINZELFT 2 B8z R o7 5
ZREa? A THPR | 2 Tieg | 5 ¥ 4% a4 - Thieletal. (1986) %
PR R Ay By & F5 5 2 FAd § R 7= (Stamps, 2011) > § 7 &
Bl - v s Z G oG S o W}gfﬁf@ﬁ(@ B 5 2000) o it
FRRE PR EFRF P & 7 kT %% 5 # (Horizontal Area) ~ :# & % & (Boundary
Height) ~ A/} (Shape) ~ % % {*(permeability) ¥ {2 F R &8 % § B » 7 F 5w fr £
- RBER T EFI TP AFETHHED A RSB e G S - T RER
B BATE R P RAFE RS f L AR X IEH R

SRR 2 M T -
S FIREEREE

RN REOS TREE Y RS B L R Tl R

AR ZREeIAZE LDz FRET2 L2 £ 819 73t 7 B R o ik
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B2B e Aty B oAk TR R AL
1.7 penZ Fled 287 3373 b hy FFR vk Ffip ?

27 B B 2 B bl (25 #°

TR A AE z R
A p| HFER

T R

\4

ALY FRZCFANIDHEMEFE > LEY IVRAZSERET B
PR R Rl BLA 360 RMBRHR o Db Rl £ L BERS R A
e R S PR TR 2 HAFE AP RA LA Rz F RS G
- CFIE
(- )l e

1§l gt 38 2

ALY AR B A g A - ZTER AR HZTR R
RV RAHE IR XL LR DY RR R E 2 M e A
LERET?  FEPRIHPREE L - £RREFF 0 KART L 1P
RESELSY (¢ FBRAER) P L pd &P HR » @ Stamps (2005b)
P ap N BE RS BB RR LT G E RSP LI T B RRE L i
Vo hFiRR E Y A }]%JJ ¥ L REHR T A 2 $7T4E & (Hall, 1966; Novelli et al.,

2010; Serino, 2019; Serino et al., 2018; Sundstrom, 1975; Teneggi et al., 2013; Van
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’ﬂ
ul
-

Oosterhout & Visser, 2008) » & ¥ 45 1§ @M < T B L 2 FALE 4 » &
4 FdRR hi & R F)(Evans & Wener, 2007) » < RAFT  FRA P B A 3 EEE A
£ 1m e (Bailenson et al., 2001; Evans & Wener, 2007; Hall, 1966; Novelli et al.,
2010; Serino, 2019; Serino et al., 2018; Teneggi et al., 2013; Van Oosterhout & Visser,
2008) °

FC AT R REBRR S s AR v M R A B R B2 BEEEE A Lt B
2B S ML B ET T o RS S 2 Bl [N B A R R
B EE40cm >~ B 4 F B EE 100cm % < »Y B A 7 B 200em( 4 2 B 3-2); @ 3
% 5 gy Stamp(2005)# MARE 7 A4 7 HA AT E A0 2 0 A B 0%
40%% 80% > H® FHF FEMLE 0%FF > & EFEEA NI TR S g B
FhE o FHEXAE A RA T TH 60cm 5 AN ATARBLE Y E T
60cm ] i % A ehde > Fet 551 0% 0 L R £ 75 40cm ~ 100cm % 200cm
PF L7 E B S T 60cm O] 0 R E Y EFAME ML R PR
ERL PO E LIRS Y ER LAY Y E S AN RIS
FPF 500 FFEEL 0 gk R T AR RS 2 B(5LF33)-

Flp AAT§ 2R3 IVR BFE 7 £ 35 18 BHRSS 25 B s 143

BT B2 BEHX3 AN Gl TS (R0 4 31)

(B ~ 7 ¥ §EdE % P Hall,1966; Iachini et al.,2016)
B32 BAZRFFLET G H
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(=B 5 F35140% +B 5 754 80% - % Stamp,2005b)
Bl 3-3 5 &% 47 & Bl

% 3-1 552 FEHRSR 74

CRETE:

80% 40% 0%
FEHE
40cm ‘@'

g,

100cm P Q)

= Q
200cm | 0

¢ 0
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2. tEHR L e
stpARZREES A E S L R 3D R 2 AR 20
LTS KR s B R oML B AT A 2R 5 R
EWFF e A% & 5 60cm( % 482 T35 §7)(Wang et al., 2021) ~ % % 30cm( * 48
2T MER) B 5 170cm( 4 M2 THL F) (4L W 3-4) 7 Lwa 2
Boe 2 R FMER A W BN BAR R 0 G & RAESE S 0 0 L e

B EARYRIAR (224 32)

60cm 60cm 30cm 60cm

170cm
170cm

B34 » 3o <iT i E

%232 2Rz Fes 2337 R

# 1 80% 7 4 40% 7 0%
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NG R4 AR BT B H(Immersive Virtual Reality, IVR) <
NI TG ok U R D ERIEAI TR T RE F B A LT o (Kisker,
Gruber, & Schone, 2019)(Kisker, Gruber, & Schone, 2019) o i ¥ # £ fed 5 G5 #
Bk P o fgae 2 RS S 6 2 B L B (Cha, Koo, Kim, & Hong,
2019)(Cha, Koo, Kim, & Hong, 2019) » %} & &t -7 eni3, 48 7 ¥ B { 47 (Paes, Arantes,
& Irizarry, 2017)(Paes, Arantes, & Irizarry, 2017) o d *t 3 -k # 2 d o3 &2
AENmRMERT BARRGEY AR a0 A PP R AR ZITNE
A g (Iachini et al., 2014; Iachini et al., 2016)(Iachini et al., 2014; Iachini et al., 2016) °
T 3(2019) 2 [VR 57 1 &> T E R P el v imdedihg o # I IVR &2 R

e ARMERE LG o EERP VR Pt RS L A e F BEREOR
o @ IR PR R OF A MR R iR e o

IVR #7i¢ * chpl §83k % 5 HTCVIVE > & - 3t & 7 Cosmos Elite £ £ ;% &g 71
B @M B  HMD ~ B S B o ¥ F L EE 34 BELCD o B
(%2 B 3-5)> ° @347 A & & 2880%1700 e » o % % BK 1
FOL R R R MR EEE (TR R AL T A2 D R L DB LD BgaE R
'j{j Fo 0 R4 R * Virtual Desktop o ¢ #8827 R B T pk 5% P

FRFIALEVREIBEGFEFENF > BT IR RE & VR A0rg 3ah

8 3-5 HTC VIVE K # B

36

doi:10.6342/NTU202203844



)y %rap i

I #HPE
HPER PR E 2 %Y E2 AT 4P R £ B (Stamps, 2003, 2005,
2005b; Stamps & Krishnan,2004) » ¢ 7z "44B 4R | 2 T B3 PR 0 FP
v R R AT B RHP?, 2 TR R A R
2? BB F s EaLikert £ 27 A 0 FTEKENICEF A FR)I T ACEF
FE)eo (32 % 3-3)
2. TR
WipB2 Ay Teapl B ¢ 27 5 pr42 R (Stamps, 2007,2009, 2011;
Stamps & Krishnan, 2006)% " = ] 42 & &/ ~ {%] ~ F 2] WA Aol
< ~ 289 % | (Nasar & Bokharaei, 2017) » gt 12 T in S @R oy B4 ) 4
PP EIA RO R AT R T A e 2 TEEE R ARG RN B R
Fe? ) KRR > 2= Es Likert £ A8 73E4 > 3FEANCEF 2 BRI T A(E
TRL) (%24 3-3)
3. FEFHFR
Pedpde R BB Ui B 7 IR Ay B (% 4245? | (Andereck & Becker,
1993; Baum & Davis, 1976; Bultena et al., 1981; Desor, 1972; Manning et al., 1999) %
IR 3 0 = % Likert £ 4 2 (7384 @A ICF 2 B R)I TACF F )

(%24 33)
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%33 zRR2 R FIE g &

o L] T
R R EE IR AT R B R kY 1% 7 3k 7 a k)
TH K . y R ESra— ¥
A E R ER AT R DT B3R 12 7 20k TR % k)
A E IR AT AT B A P2 B4R
‘ - 1R 7 2 )T % 2k )
LR JELA T AT
i E R A B R e? 1% 7 32k )72 % k)
TR AR R ER AT ey B 3R 2EF 3k )~T(EEE k)
- N RERIAR
LRFGRFCEREFI IVRA% T - F Lo s CXRFRPF L L
’j—,—,

éF = iE'J—‘ﬁ AFEFEY £ IVR RBU L2 FF (rB 3-6) - = BH-F 43

48(Wang et al., 2021; £ 435 2 2019) | L Rl F T2 L T o X RIE T

FRIPE 360 RBRARHF e ¥ o LA E BHEEROSRFE L PR 2 BHRE

10 ABFLH 60T TR R R Ty $RE 0 2GR T

- BRI £ IS BHE PR RASC AR F - R g

[ ffﬂi}%*ﬁﬂ% e o

& 3-6 %7?]—‘5 EF & E T IVR =2 PR Y
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TR M 2

MR Ly el is 0 % SPSS MR FF AR AT o R ¥ h A E e 3
Fo R 8R3 ~ T Jf 2 47 - Pearson AR B R4 1T~ iR T 1T R S EEA TR o A 4T
BRSNS o F - A AR AR R w PR TR A
BRI FR 2 TP BT R 5 % 2 202 p b A 4T i AT L R

F'&mﬁﬁﬁ:@]i,ﬁn.guﬂwﬁg,?%&% BEEF 2T e

& -FIRE

3

- RREERRRAH

AMELET 60 LRI A R AF RS FTEL AT E A R
FEBA 18 B FIFEL LR 1080 LA A BuAF LT
15 % (259%)~ * 445 & (75% ) &4 E 19 135 2 /-

AL HREZRR T D NPREHPRFAEE - N GRS ITREY
7 4 7 g (Cronbach ‘s @ =0.911) ~ % g (Cronbach’ s @=0.943)ef & 1+ &

FOAH AR ERE L TIE s WG F BER AR 2 HPE 2 ik
I PRI RESRATFR w2 M %

Ed tRETHRPIAFDEZFES TG I PTRR LT LB BEAET A
eSS 7 3 s 2P R (t=4.804) ~ TheR (t=-3.805)% 7 &
A3 iR X PR (M=4.11) % > % #8(M=3.54) ~ T (4.11)R] 14t

A RR(4.42) o (B0 % 3-4)
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%34 2R E s TR vz Bk

Tz B R A M SD t Sig(2-tailed)
‘ Al 4.11 2.02
ESNC N 4.804 <.001
A 3.54 1.85
‘ Ay 4.00 1.82
29 -3.805 <.000
A 4.42 1.77

I AREFESZ IR R RBE B

Sl FATRRE LB ES 5 AN TR R L B 2 P
£~ e

R F Ao a 2 R P > PR IR & AP M (B=0.495) 7

SRR 2B T mEET S AR BT 4 (B=0.939)

PR SRR B f A M (B=-0.346) 5 d p 7 o o ST £ Pl PR ARG 0 ek
B gAF AR R I NE PR AT o PR BRI o (£ 24 3-5)

435 AR Z RS s R A B 2 BB

B Std. Error ~ Beta t Sig
¥ B 2.381 312 7.635 <.001
At - - - - ;
R
A 939 077 237 12.144 <.001
HEPR 495 .035 488 14.061 <.001
BpR -.346 .038 -316 -9.149 <.001

R Squared=0.600

BT LM L AR
&% 8 PR

40

doi:10.6342/NTU202203844



S AR FEARTER R R L B

WA RS L T A B T2 A file B4R - BERB/F
B M2 A R A FAE P of AT A B ipke £l 3 e an]en
THEFER A F S ER - BRE FPEELFT R E
AETE AR AR LIRS AF BT B TIR A G
FHEHFE 2 ZFRE T LR 7 e A B ML B g0 4
BXIFEH g 2 2R o ad L orjp S chy B2 4rfgdp - 2 gk

BRE ~HPRRE PR RE 5V - s v U lr- 2P e
AEFEAEFVMY LML RS @ TR SR LR R
R DR E A HPREE LA LSRR S HPEH P - B e
f—%4%ﬁiiﬂ’%ﬁé&%ﬁ$ﬁi@’ﬁﬁ%@@$\ﬁW@wm@’

SREARAET S S T 8 TR A e 5
S EFRAHRHE L PP

KA BEv @ HPREHEFL » P BRBL o+ fjﬁ{%ifﬁ“’&iﬂ%’
AR - €L e A TR AF L ov BN 0 TR e HRE
THIPAFTREETAHPRZIBER AR O BV BIRR

SR HRR 2 BB AR
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frd #PR - TR 27 b kg 2 B

PR % L Pl phd o 7 a2 9rrl g 3 B 0 A& A5G
RIEB G B S T ERBHAEZ KL ) oAy BAE AF RS T L
ShE 11 EeE SLER SRR R X XRANEERIEIn AR EX = i
@ﬁ’*%gﬁﬁﬁ@%%&&ﬁTﬁﬁ%%ﬁ’%&ﬁﬁﬁgéi%ﬁ%@ﬁ
fom A4 { F et § % (Andereck & Becker, 1993; Manning et al., 1999; Schmidt
& Keating, 1979); ¥ *t B R R 4es € RFTEFNET T A E RKRFAQET * o
B RGBT B % (Andereck & Becker, 1993; Schmidt & Keating,
1979) > ew ¥ i £H 5 A A ERF 4 % (Schmidt & Keating, 1979; Stokols,

1972) FRBAE FIEZ T EH N RP D F 2 P o FPL ¥ oo i

4:):,:_'.‘3?‘_1552‘—\:‘:3_,_/(1—/%;]@}\_:, %ﬁm*q%ﬁl,{]k&ﬁj] g‘é—zt}_ rﬁﬁ-"%
éq;%\,é% IR - B R %ﬁ s | AT E R 0 Rk
Fheshs 2 48 0 02 3 5 R St S 2 M %5 o 0 JGB 4 $PT RS o

e o PR T AR 2 T B kT AL SRR R

P A gt R B g & 2L A F andic € 2 e B (Blut & lyer, 2019;

Machleit et al., 2000; Mehta, 2013) o F]} A7 7 #-4 B ip e £ R e f 8 7 e
FAFERL I DERERE O ER R BRI, (4 F )

PR AR R A FE IR RS F 2 430 T Y AP R fr iR i

FrR: 2 #

mh}sf

PR+ &2 B 4 3 ¥ (personal space)F ®*7 b i o B A 2 I K A PE
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#HiFFp e B A2 Fenpedp kp| £ (Bailenson et al., 2001; Iachini et al., 2014;
lachini et al., 2016; Teneggi et al., 2013) - Evans and Wener (2007)4p 1 % B8 <
IR A REAE A~ B 4 4 FRR A & R ¥ Hall (1966) i B 4 % B 41
74w 48 A %% pEd (Interpersonal space) > 4 %] 5 L% fE & (Intimate Distance) : 0-
46cm ~ 1B A fE4E(Personal Distance) : 46 - 120 cm ~ 4+ % §E#E(Social Distance) : 120
-370cm ~ = #gEHE(Public Distance) : 370 cm 12 F S i< {RA R T L fRA P B
AR HE A Im £+ enpEdE(Bailenson et al., 2001; Novelli et al., 2010; Serino,
2019; Serino et al., 2018; Teneggi et al., 2013; Van Oosterhout & Visser, 2008) o F]}*
AT HET R ERR T R OFRT O ZFEREEE N T BAZR B
BRIAZTF AR ?22FREIBE b 2x fdem 2 &% 2 FF77 - ¢ > &AL

MEHHAL IR Z R ed2Z2 3 5FER 7 AR 3 Fend o B4 0
BRI ZE? PEES S ERF R FOEZ B RERENDE R o F
PR RO R g R et (A HAL) 2 FE R SR A

BoBE R Ry DFRT > 2 B R LR o
= \F;: FFH{z

AL AV R RSB E RO RE T gL LB 2§ 2 7
Pl ER IR AR G RS B RG] R RS
B2 AR v fEd 2 REASEGES AR PRG 2T RARRDRR
FELZFRATE R 0 X P ER s iR 2 B (o 2N T B ik
AIEPRL = U+ g

1.7 R dlenfeagiy 23 €323 by B R w2 B ?

2. ¥EFP Ry ERERP O AP RBU S0z FER 0 E A i

Xl AR EE 3R iR ?

3ERE G PR « KPR )EFRE 2 M dein?
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LI R b

AETHEYFRE FANIDHEMEFF L EY VRARNAHET B
FATR X RIF B 360 R ORISR 0 XX Rl S E BT R B
B BRI AP AR 2 SRBE 0 0 p R L7 PR s
aREGE S
(=) flgs

IR UP <22 8- R iR =F0

ARG PR RTL R > P 3D IR A 2 Tl
LRI ARG B @S 0 P R LENR G e L B TR

BV BIERE 0 T G kBRI S (Ao 4-1 97 ) 0 A Rl B 2 & B B

3t A 2 o

B 4-1 B3 A HPBY 2 G %7 3 B

Em -y R ES A G2 A R T Y I 4 D
FEIR~w RHIRIR T A P AAR R B A ARG RF o B ARA T e
F2Z2H ERFE A FFE R R A FREDTEE T ERET
FRR TR R o FINM AL AT 25~ B2 6 o5 ff 5 A% BHFR

HAEC S 5 A AR RIRIT Y B  42 40 ) o
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35cm 60cm

N
a
(@]
3

S\

3 \S

N

170cm| 170cm|

MW

|

7
Z
>
)

Bl 4-2 18T L B
2. gy R K
G SHEW BT s (X HALA) S R R R A
T3 AR %“ﬁ“r} B LTREY A RE O A (e.g,Blut & Iyer, 2019;
Machleit et al., 2000; Mehta, 2013)i% 5 A& § ik (7 o ¥ #h i e PF4F 24 Aid
FREpPOFRTIFERFEECBAZF B RHER LT AR
A A A TN B A TR 9L A Im =+ pEgE(Bailenson et al,
2001; Novelli et al., 2010; Serino, 2019; Serino et al., 2018; Teneggi et al., 2013;
Van Oosterhout & Visser, 2008) > F]}* 275 M 3 B AR R 2 [Eg@d B R 2 3
Ao ket 2 P BT 5 B PR R £ R AR R

R TP Ry

-

F I R e (A /4R ¢
B -

RS F Y o SR AR MR R B R A(Stamps, 20054,
2007, 2009, 2011; Stamps & Krishnan, 2006) » &5 #8 & #41 5 Ao # 5
Rl B - RpRlsF o B R FULEELZZBaw Z2FER
BRLRE R AL RS T VLSRR 3% 0 AR 2GR
A0 D 100%0f B 5 AR > A 55 30% ~ 50% ~ 100% >+ 4R B
oy oH 41 &P en 0% 3§ (Manning et al., 1999; Maxwell, 2003;
Mcgrew, 1970; Vaske & Shelby, 2008; £ F 4§ -2002; £ % &~ % & 5~ >2009) >
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AR RREINLS T EAMLARAE BB 60cm > Ft ATEARR L @ * B

i=60cm Pl & A chge o 0 E SV Ukl koS fimb R

100%(4- @ 4-3 #7177 ) > £ ZRIERFFEEVGFE N T FRE o
=1 ﬁ;(__l_ 4;_) r=1m r=1.5m r=3m
60cm
—
100% AN AN
AT R, < ) N ) (\\ )
B (B) 6 18 60

B 4-3 et 100% 84T R B

KA IVR 34 7

SERRFHAFRREORE > RAEE: 2488 LR 0%FREL

Y3
—=

ERGN LR E R R Tl i

‘ﬁ\

(%0 % 4-1) >

H¥ 381 2358 4-4~B 4-6 -
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£ 4-1 2 RBUSBEZE G FEFR L

mAf (L)

0% 30% 50% 100%

r=Im

r=1.5m

r=3m

r=1m-15m-3m

L D=0% ~ 30% ~ 50% - 100%

Bl 4-4 357 2B
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Bl 4-5 £/53m~ %R 50%%FF 7+ & B 4-6 L& Im~ % A& 100%3FF 7+ &

AT RS BT B #aT(Immersive Virtual Reality, IVR)4 9 2 -

s

BAMEARPZ AP T ARSZZ 5 - & o

lH

W

(Z)F g #ALRE

BEMHFPR AR 2 SRR 2 BAEG RIE 0§ 005 0 Likert RFEC A

BEFFELS CFERICEF AR AT TACEETFRFR) E2RE2RRE VT ARY =
TH-H o

() %7 % &3+ Orthogonal design
i AR EHRE D &K (full design)#-¢ § 24 fe & > 57 WL P
SR IETEE A BELRF T L A RREPEN 6 BHE
HYHF 5678 131415 16 S £4HFF > £HFF S 1P %RE
e B (F L & 4-3)° & 2 F %% 3+ Orthogonal design of experiments( ODOE )
H_% ¥+ § %% 3 factorial design of experiments (FDOE) eh— B 4 & » p a8
VO~ IR e B¢ 18 1R Bk % % (Yang, Zhou, Wang, & Li, 2020) ; £ % F]
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Fehle ¢ AREF RS B EE R A FH T AREFEFIN 53 4§ (Deng, Feng,

& Zhang, 2018) » £ 7 ¥ 1135 it 1 KA (7 e fE 0 0 6
r4iE {7 4e fE(Yang et al., 2020) © Fl 5 & P HE IV UM

FIE 5 l4ecn@ B (& 23 18% )» B4 Bk enipiham

¢ Bz i¢ * (Deng et al., 2018; Yang et al., 2020) °

1042 24

33 WA P o ff & (%)
1 = r=1.5m 30
2 . =3m 100
3 1 r=1.5m 100
4 1 r=3m 30
5 o r=1m
6 = r=1m
7 i r=Im 50
8 i r=Im 50
9 A r=1.5m 0
10 A r=1.5m 50
11 A r=3m 50
12 A r=3m 0
13 A r=lm 30
14 A r=1m 30
15 A r=lm 100
16 A r=lm 100

=~ R AR

iiﬁ‘l‘ﬁﬁiﬁg?ég?ﬁ% TIIVRF &% -7 i@41“4/?lﬂgbﬂgﬁﬂi;,ﬁi 7

F% iE'I"ﬁ B EP R IVR REUFTFGHEEZFR - = BFF4H7% 10 #4

(Wangetal.,2021; £ &3> 2019)12 4% JL/?J PR 2 T e ?3(?.]3—1%«;/?.]&;

360 RTRAE SR ow B 0 T EHE BEIROSF TR E
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\-n J‘

THEMUTHANPENAGIRACFr FFE 2B L 7HIT-FREAN

l

o)

l’t‘f/u A7 = - 16 fﬁ*%%( ° Pﬁfﬁé\i@rﬁ:’(ﬁ-ii@’i— l“':‘/? jﬁp—"«@ﬁ%%mﬂ

B R -

Tl RIR g 47 R

g yerifs > @ SPSS B F AR 4T o B ¥ AL 2 e TR

Hedh s T RS 4T~ Pearson ApM AT~ B EFSTE RRBAATE o S TN R

\n

328

-ﬂ\1.

&3 o F - FOA 0 LR RS RS T R T TR R AT
wHRIHPR 2 KPR M A DGR 5 2 300 AP 247 s fF 4 41 3ET 2

Refp Bdt S S8 e R RIFURE LT 23 fv% -
FIE -FTES

- RAKERGRAH

AFERG S0 ERBIE AN ARRUSFFEL ATHE 0 A F 2R
A 16 BHF TN FFEL L EI 800 LF AP ALEUAF LT 12
7 (249% )~ %138 ¢ (76% ) #8% 7 520 1 30 g2 @ o

AR 2 HPR Y A E-FH S FEHBRBENBEFLRSY &
A # B g (Cronbach ‘s @=0.931) ~ %z (Cronbach’ s a=0.905)hf & 8-+

SR A AT AR R TI0E s A B AR 2 HPR 2 ke
S RFUERFHIPE LR

VL3 FE A TR R DI A SR HOY S PR 2 BFR 2B RPREEY G g
BA 2k o SR AT RS § B S PR A 03 Az et B (B=0.298)
BMEACAH VRIS o RRETHFRE UL LI T . (%

24 4-3)
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A S BT A € EF R R TR o At e F e g (B=-
0.581, p<0.001)% 3 |- ¥t A #8 o ¥ b 2474 3 RPLggd 47 3 fro f 9 A L
RIEH (RH A BA R ARAE PR R G B F hip 3 (8 * (B=0.212,

p=0.015) » £ F4p¥>* A ~ 13 ERBRAH TR N w B E(2 L% 44) -

%43 2 PIERFHIFR2Z BT

B Std. Error t Sig
¥ B 4.708 101 46.464 <.001
iR 298 .094 3.155 .002
R
Ak - - - -
o -.819 .057 -14.405 <.001
TR 437 .042 10.363 <.001

R Squared=0.287

%7 HPR

44 7 R E@mb R eR 2 B

B Std. Error t Sig
¥ B 3.710 127 29.218 <.001
ER - -.581 158 -3.670 <.001
R
A * } } } i}
o R 780 .059 13.258 <.001
TR -.603 .059 -10.202 <.001
FEggd (JLtg)* % R 212 .087 2.426 015

R Squared=0.338

R R

2~ 3 RRAERS HEBE L BE

Borrie fF a6 8 % R 2ok k R e IR ade ST A SRR 2
P BR T A e sad 57 ¢ B R 0 A 473 1 A ehd iR (B=0.895,
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p<0.001)g F + ** A §8 ; ¥ ¢ 7 BRI 4 Ao B A {7 3 F oy
3 F % (B=-0.645, p<0.001) » £ 77 4 450 4 48 ~ J R § 535 % R HIERE L
WR(FRLE 45 sz Aoc%k S e &3 T A E F I FRElg 2
PR A R R RN e LT TR A AR M M R

PR Tk 0 P EREF R AR A A TS o Pt T IFH 2ok A A sk

Flot FEA A T Rl e X g0t AL o A 2 IRy R R H e B
2 & RAE o

F 4-5 7 e ILEE b T IRIRR 2 B

B Std. Error t Sig
LR S 2.257 135 16.780 <.001
FER 1| .895 .168 5.335 <.001
RS
A * _ _ _ _
& .060 062 963 <.001
R 1.467 063 23.427 <.001
FE s (FLtl)* % A -.645 .060 062 <.001

R Squared=0.495

B%I R
TG RSP R ] G i S iR 2 B

M H TS %R Ees 1rHkip T8 * Student-Newman-Keuls ¥ {2 & T & & #f
SOl E PR IR BRI SR B RSP DERT > 2 kA
Rt € SRR i 2 B F L B (F=26.559 > p<001, %0 % 4-6) - i&- HifF
Student-Newman-Keuls ¥ & & T_Fx 33 %8 %] 2. 23 Z B ARG H
r=Im(M=3.27) ~ r=1.5m(M=2.26) ~ r=3m(M=1.5) f #* FF et 5% B ¥ £ 8 (%
L& 47 278RAF AN EMEERF O ALY 2R DA FA) 7 ¢

3 A EE TRER o
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46 5T A A 4] SRS 2 B

o f# F p
r=1m r=1.5m
#Eﬁ‘)fé 3.27 2.26 26.559 <.001

:One-way ANOVA ; 38 5 - B2 B > 2P ar H Ti5E

24T Red ff 4L BRSBTS AR R

B % 1 3
=3m 1.5000

r=1.5m 2.2600

r=Im 3.2700
O e 1.000 1.000 1.000

3L post hoc = Student-Newman-Keuls

I ~HPE - AR A HEHE MGk

g ApM A TR 2

B RpTR LI LA AR

R TR EFRR 2 M R B

HEEE TRk

SR HPRERFRE I

FARBE o d g e

=k

1t

PRARE PF o i+ ARF 0 f TeR AR § TR AR R PF 0 SRR AR (40

204-8)c 2 (5 E G R FA S RRIHP R 2 TR

PR SR R T HFRP(RLA 49) -

% 4-8 HPR - RHOR 2R M %

Aii'#?ﬁ‘-ﬁ'f‘}i 7 fgfi s %‘% %Erﬁ_ i‘]’

e H#P R TR
‘ Pearson Correlation - A483** -.533**
PR
Sig. (2-tailed) - .000 .000
Pearson Correlation A83** - -.812**
HE R
Sig. (2-tailed) .000 - .000
‘ Pearson Correlation -.533** -.812** -
TR
Sig. (2-tailed) .000 .000 -
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% 4-9 7 B R iR 2 B8

2]

B Std. Error t Sig
W e 5.241 479 10.937 <.001
PR 176 061 2.890 .004
R -.502 062 -8.108 <.001

R Squared=0.290

&R ¥ R

LAY RS ST A B TR A Al BT S - BERB/F
e s B-A /\m—%A,\-(;:%«tlé omﬂ\p # A phi#gﬂ_;grgﬁm—fq—@ﬁljj e 2 B
BERELY F RS R P FERG = B FeEgan g o s u 4
TR, S G DIERE PR 2 SRR LR
Bars @Al e R LT TR R > 2 BE G AEHTIR 2 R
- TR ;T-*‘u{éﬁ;’#w@?&%i‘ BIEwRY L M R ROEIRE TR 2
PR PR ¥ TR 2 HPRE P REFVSRERL > s HPRAEZF
P

&,
>

AXZ PR R I OT PR ARG PF o SRIRE AT R o

3
F_*
Y
—=\

P de PR T 0 R e ow s o) g MERERERE F 0 B A% )
A 7 BB A AR P 0 B AR U2 A A LR [ e o SRR 7§ M E

by

FAEEAMN IRy > A R AR R H N T B - Feh B (T
o AR R A TV AR RY A R (CF A )R T RGEE
mAFPL SR L NEN FER R M ST RA S T A
HU2m afifhe > VEHA BT TR TEHPRE - TR )RR 2 1P

e
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FIR ERFFUIERP D IHHAPRE ~ TR 2 R
s 4

.

EFET-(RZ2F)7 R AHEAR EWOEE YT BB T SR R
ERFEAEERTEEN - B R %ﬁﬁ“é FHZ AR R R 0 XA
HWE MWy ¢ HIPTR v 2B G HFRL -BF AT (3 F)° > Al
ARAMEPMTLZFY i@y R R w2 dhp v S F AR
Bl R OERT 0 A RIEROT T E AR S FLR o
B PR P AR M éli?%“ CF N ETRE I EFRE T ks T g
i 7 B 2 P & (Wianstrom Lindh, 2012; Wénstrom Lindh & Billger, 2021;
Wiinstrom Lindh et al., 2020) » 3 7] $tit chk & % ¢ RE N E R iz o0 3 F 2
- BERF > BWEFIR I Fla- 27 a5 P g (Wanstrom Lindh et al.,
2020) o Flpt kA AR g Mz FEE ERE TR G LB HhAaER o

@ % Nasar and Bokharaei (2017)s#7 3 ¥ > % % #F R A= LR > P

o

T FIRRP - 2§ M4 BeR 0 2 Flynn (1988) 6782 % ¢ @ &0 % e
PR € B 4 e % % 7 I Nasar and Bokharaei (2017)4&ip] 2 £ & % p &2 2%

B2 BniB (232 LB 2R K BT T

N
—mlH
=
%
=
W

FRORP AT TR EFFAERD G A RORFR T G RERGENE S BR
F)RA AP RER (S E AL E NP - Ftp 0 RE A F 0 R
BFHEERPHIIT I A F Ty §RFIRE T P ERFL TR E-
#H engE st e

FrsdphiRp s ¢ BB A TE > bl4e Adams and Zuckerman (1991)# 3
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SETFREBP DR EERBUI & BAZEDET R RFFL FREP S
Mg FRE Y & AL T 0 (Adams & Zuckerman, 1991; Wanstrom Lindh et
al., 2020) - d 2 Ty C Aoy B AT AR A~ BpFEA 4 R i Fl(Evans
& Wener, 2007) » F]pt B A 7 B P~ PFARE 5 B D|¥dr o T 3 B SR A LR
EARRRROF MRS F T HTER SRR RS R - h
By e

Vo BR A  TEBLIHPREE TR - ERPEFF O HKIART Y
T HPRELEER S (¢ PAERSER) T A d D OB FAER A Stamps

(2005b)je§ 4p 13538 % B B AL R ALY B0 P ERT LML T HP

E L KPR T HEPT A IARETENE FRTEERETEML
AR E R @RI R AT SR E R Y T (gap)

4

o] BB RH o 3F § AR A (Stamps, 2005b) o @ $E3 T S 2 TR S

PARB FLRHES - ZRLERPE R0 A FBER Y 07 2 (accessibility)
SHEAE B FEBAF N L AL EBEAE S hEF Y ENTRRRRE
485 3|2 # B % 5 42 & (Herzog & Kutzli, 2002) FIH #r5 3f ey B g p] € = ¢h >

IR el RS L A= FEBR G Vi g rEewehy B R o

FHEMOTEY PR ODEME S FLRE e 7 AT S o0 4 (Stamps, 2013) 5 @

FEMRILET AFMTF OGRS B E T L (access)F A ARR C FREE Y BT
- ZFREF UEEG R RS B3 ¥ % 4 (Stamps lii, 2008a, 2008b) ;

RS SRR P PN PR RS S S E SR

énhn

BEEAER G A T EHHEHD kAT R T R R B R e
E AN e NP o I

Frorik s AR gﬁggﬁdzk&wjm%—%)ﬁ\z;’a#@ ek S A e

PRl 2 BR G A B E S F R SRR R R 0 B AT R R
B F PR e i 2 Mk e
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= ‘pi FFH’EE

AT VR PRP S CEERP I TR S B R A iRE 2 A
FooJEd AR aBGERE ~F R PRSPk sF 3 FRR PEas 2
B b2 T FFHZRE w2 Bedhp 0 X 2 B R iR L M Tk
IR P hi TR YRR

. AR RP LA, G- RRIATER I A RNIRFTEIP ZRRE I

R ?

2. AR RMEALS T~ RREDFIRT > ERPFIELT 1327 v 2

tho 3 B AR e ?

3. fAp kA E AT o f @R R R TR v g L35

AFETEY Q%2 FAMNIDEMEZ A RDERRRE AT LR
A2 G EFRER L RS R 0 FET VR AR RET BREITER AL R
| 360 & RS F 0 XX R ".J L BERTF R ZLARETE L BT 2
B HPR - TR 2 SRR TR
(= )P ged 37 K3

B F Y A RNk AR E IR kT2 RP b PK
MR EINRLSF P LT TR e (A E/ ) ¢ Rl R ¢ R p
- B F AL G 108001Im ~ 102 W en® k%% > 7 ¥ 2RiEL Ay 23D AL
PR R R % b (Adams & Zuckerman, 1991; Ashley, 1898; Coules, 1955;

Matusiak, 2006; Oberfeld et al., 2010; Wanstrom Lindh & Billger, 2021; Wanstrom
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Lindhetal.,2020) > #-k 2B A 5 22 8 ~» = B&y o

teka A I A 3D HEY P AR AP F A SR AL LS Im 2 Sme
M 4p B #= 3 ¢ > (Fujiyama, Childs, Boampomg, & Tyler, 2005)*+ = )]% wRET 7 &
FIEMR R Sux)efiin™ » 7 g V@ WFERY 5 4m =+ PEEH ¥ b &
PR 87 7 7 > Evansand Wener (2007)4p 41§ B AR < DI B 4 2 BALE 4~ %
oA A2 RFREDLERE] ALY AP BAZE 9L L Im
= + thiE#E(Bailenson et al., 2001; Novelli et al., 2010; Serino, 2019; Serino et al.,
2018; Teneggi et al., 2013; Van Oosterhout & Visser, 2008) °

Bt e 2N 4 3D BRI B A AR LA M7 R Al 1F 5 Rl

SRR Py R KPR SR S GEER p4d) R RREP L

BFS T AP L R R 2 R AR R I T G kA F

L5 Smoenge RN o FletE B Ead s e et el 2 B R R R
e o

BT L SM gkt A R o F1S AL S Im ek A TR R F
FPER R G A Sm ks F LR RBIER o F AP EAKAS T Sm
et P HHER G R P HETHFRRFFRT LA S5

Frorit s AT EF e B RIE I RRRE KA TF S EEp A 5 £ F
BenG e s g FFBu it EH FIMAFE T2 HF B L AHEY AT - 2
T REF oM E8-a & T3 = 2K (Full Design) @ 2 Baaw i BR(R/9) x2
B =] ek s # (Im/5m) x3 fAre @t 57 A (& /4 41) x2 BB R e (5 /£)-6 B
KAF L ImE 3 EROFRI B22FR 2 19BFF - HP KRAR G2
BRRTHE FF 22 ERE 0 FE A LE- B LA & lm kAT aRkRT
KR 2 ERIESmenf R Fpr N ASmEsF s TR SR

s o M FREZPAET SLEL 520
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4 05-1 HEEBRIT R

P PR,

R

AR

5m Im

R

170cm 170cm

7
/
>
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252 FREEINE

BF 5B LR E k- kAR kA =
1 4 % 5m 7
2 - & Sm L
3 2 ® 5m ]
4 2 o5 5m ]
6 e % Im #
7 £ > 2 X X
8 =8 R 5m 7
9 =8 % 5m ¥
10 = =3 5m ]
11 o % S5m &

12 H 3 Im -4
13 i o Im 4
14 X -3 Sm 7
15 A % 5m ¥
16 A =3 Sm -
17 A 2 Sm E
18 A 3 Im F-]
19 & % Im Fd

EIXE22AHET 2 EF AT AT G ER P

(= )7 %K A

AR TR m T B (Immersive Virtual Reality, IVR)3#% 159 2% >

BAMEARD 2 AT VAR ZZF - & o
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()L ®IEERE

LARET 2 |2
RpEAHT LT 2 by > HRERE S TACBERET 5522,

E T A AN RIS S Rt A RAET J‘léf'ltbiﬁifﬁﬁ“’f*’ﬁ 3R

TR R R AT BRR?, 2 r—i“ﬁ%#&ﬁ%ﬁl‘i%ﬁi@%ﬁﬁ“\ IR TR
FIE?,) KRBIE > T 1= % Likert £ £ 18 734 > FEA_ICEET

7
2R B/EF VD TACEE R L/AF 5) o (2L 4 5-3)

RABE A HHT 2 par g LRBRAL T 55k hihRY
B 2 W iE B IR ? | (Chiangetal., 2014; Herzog & Kutzli, 2002) » @ 7 3 34 &
P TREFRER A NZREY > FRITURFESBE?, KRR XU
% Likert £ #1734 » L ICH 2 5 5)L TACEF F3) (224 5-
3)
ESN
$4 4 E AP ap| £ B 38 (Stamps, 2003, 2005a, 2005b; Stamps &
Krishnan,2004) > ¢ 3 T4tF &R 2 TE %I HFEE » A TE L 28 @
Tt TR BB ? ) 2 TR 8 F R M iy i3t £l £ 12
= % Likert $JE % R 7324 o FREA_1(ZEY 7 B /3 P)D 7 AL B/
#HP) o (%24 53)
4. FpR

R/ SRR sal S rh 4 ¢ 7" %Az (Stamps,2007,2009,2011;

I

N

Stamps & Krishnan, 2006) % "+ -] 42 &  4&-] ~ %] ~ F &) ~ 3872 &~

+ 254 + | (Nasar & Bokharaei, 2017) » F]gt 2 T in £ @ A fring F % 0] &
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P24 L F A s ORI AT T A 3 TR EER AR BT
Fe? AR Rl o 2= % Likert $FEC R {TEEA BN S ESE RN N
FOL T AR <) o (324 593)
5. Fednp
AR R Ui B I AT R 3 3%R? ) (Andereck & Becker,
1993; Baum & Davis, 1976; Bultena et al., 1981; Desor, 1972; Manning et al., 1999) %
BIE > 0= Eos Likert £ BB FFEA > FEA_NCEET 2 BH)I T A CEF

) o (%8 % 5-3)

353 Z AR 2 fpg PR E A

1o 9 78 sTig

FEERETE RS I RRS 1G5F 3 7 21 3 2)
ZR"??; ']V—}— ix/ﬁ:t%ﬁ*%ﬂ?}trgi%]i @Q"%m (A ], ’ﬁtl” = ’B
I%\‘fﬁﬁ:ﬂb’iﬁfqﬁ L9

1CF 5 )~T(2% %)

PR ATy SETEy  RIES S

BT E M (p B 122 F52)TCEEF £ 4)
oy BAT R BT R 2F 3 BRI B )
ST LR R T P /—#71§ﬂ¥%70—#§%ﬁ)
e EEER A TR B 52 1(22% ] )~T7(2% %)

N A E R E R iy B e 1GEF 7 BFo~TCEEF T
TR [ M A WS DV s R R 12 3 Fdf)~T(24F Ff)

S SRR

ERE G TR REIHZ - F A5 5 mXplFRp & e 4

FEREETHREY P IVR REUFRHHRZER - 5 B 10 f/4
(Wangetal.,2021; & %235 > 2019) 432 %R #4223 o Rl ¥ 30 X RIpe
360 BRI AEH B e ¥ > YA HEBHEIF I ITEREFTEL BB T E M H
PR ~ o 2 g 0 10 R R ¢ p @S RIERTOE 6 252 RF

PR EIEE 0 L SR U HIT - SR LR AR £ 19 BHE o AZF]
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SUEVRNRARZ XA T HLE > FL KA LREL 52 SR LR

PR AR LR RERRAFERGS 151304487 %

FRAIE LA 45

Hephw fert 150 @ % SPSS M 7 FALA AT o R W s R e G

St~ R 41T~ Pearson ARM LA 4T ~ i fFA T2 R R FAITE o TN F O

w 4

BENA - A R I T B A RO E R R A R

T\4

l\‘

¢
BRALET 2P R Z TR R OGRS A AR M A 1T~ fFA T
ARSI WML LI F* RS S R EAFHE N LBP 2L 2 B

B % o
FIE -FTES

- SRR KRG RAH
AL RG 60 EXRlH I N AFRUFRIFEL A HTH M R R
FERF 19 BHR - FP TR LED 1140 L@ TR o A2 BusF 3
FH 19 & (3296)~ ~ 441 % (689%); Edrd 419 3 30 2 FF -
AP RE R R AT AR TR 2 HP R AR - R
BAFrE% BT T % 4 (Cronbach ‘s «=0.889) ~ 3t ¥ R (Cronbach ‘s «
=0.862) ~ E’Flr};é\_ (Cronbach’ s =0.854)113 )iﬂfgm—'- A W R SR

BT T i E BHR R 2 HPR L
SOARRP G RET IR SRR BRI

PAFELE B amE s Bl AR s el e TR R R A kA F
EE L T FAKAE EIEL Im o R AR R R A

LR G RORE T AR A F LT L Sm Y § R AR R
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(-)A R ERRET 2 TR 2 g 2 B

Ed 2 RAtRTAITRE D BEHT AR DRRT 2 Rk R
B ¢ i * AR (t5-3.869, p<.001)£2 4 #+(t=-2.706, p=0.007) & fa¥ % 2% B¥ £ B >
FRERARRFE AREEHETZBARG T AR RRS gL
B Aed it B (t23.189, p=0.002) 8 F e (t=-2.923,p=0.004) § R F £ & - % %
RARPRAM S HPR R BHrRRF T8 il EREESF DFRT > kR
B 7€ ¥R (51.672,p=0.096)i¢ * & ¥ £ £ o pF2 Cohen’sd 8 2% £ 4
TFARST F L EGRET 2 1 d=-0.50; & F 2 44 d=0.35; 3B & d=041;

FkeR d=0.38 5 FeRE d=0.22) - (%2 % 5-4)

254 2R XRARET 2P 7 B TR PR 2 MG

i< xR M SD t Sig(2-tailed) Cohen’s d
A g 2.57 1.65
_ -3.869 <.001 0.50
PR 3 3.38 1.56
# 2 3.56 2.04
i w -2.706 0.007 0.35
BRI 3 422 1.76
‘ % 471 1.61
PR 3.189 0.002 0.41
3 4.07 1.53
% 3.32 1.75
B R -2.923 0.004 0.38
3 3.94 1.53
o T 3.00 1.75
PR — 1.672 0.096 0.22
3 2.64 1.57

(Z) A krFvz s s FR 2 B 2 258
Ed At TR BFET ARIERS GRIRT > 3 ok s
g i N AL (t=-3.322, p<.001) 2 #5 4 (t=-7.946,p<.001) & &7 2 {25 BF L B >
FEAT L ImPE o AR EBET EEIGRN T 2 Rk At gy
R 4re it B R (t57.069, p<.001)2 5 (t=-8.407,p<.001) 7 BgF L & » § %
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AL ImPE > PR ERE T BPR R A il RIS DFRT > 7
o & o] ek o F i S iR (157.853,p<.001)+ F B2 F £ £ o fr pF0u Cohen’sd

LE Ak B _E_%F,':r _ﬂ-{'—jﬁ'ﬁj_}'—m ( 'ﬁ'ﬂ}» M d=-0.43; # & 244 d=1.03;

-l

HF R d=091 5 T e d=1.09 ; Fhp d=1.01)« (£ 2 % 5-5)

255 AR kAFAETEN N ZFR IR IR 2 M 4

J& % T8 SN M SD t Sig(2-tailed) Cohen’s d
AL Im 2.63 1.68
_ -3.322 0.001 0.43
I = 5m 3.32 1.56
% Im 3.01 1.65
_ -7.946 <.001 1.03
I A 5m 478 1.79
\ Im 5.05 1.44
ESRN 7.069 <.001 0.91
5m 3.73 1.46
‘ Im 2.83 1.48
29 -8.407 <.001 1.09
5m 4.43 1.46
\ Im 3.58 1.75
PR 7.853 <.001 1.01
5m 2.07 1.17

EORPCAAERFFIART 2 ZRR 2 R L B F
FOREFF RSP B S A2 ERPFAFETT IS ZFRE 2 B
B R AT o LR T HFR ORIRT o L RAE kAT s R he
gEAYT s Flaksd Lzl Im P g2 LFHER OB 2 AR
FHER G RADPF Flts ARpLLF 2L 5 Sm 2§ FHER PHA -
(=) FREEFF > ZARELRRFT 2 2 B R 2 B 2P
BB EARILSATRR BERET A ERE SRITT 0 3 Rk R
B € i 2 AR (52,657, p=0.008) 22 #% $- (t=-4.284, p<.001) & f&+ % 115 BEF L & »
FPERARRAP OMLLBET EPORE R A FDRRART EHZITRE

67

doi:10.6342/NTU202203844



BAEFLR A LG @b nFRT o kR R ¢ $HERER (:3.093, p=0.002):%
FEFLR o PP Cohen’sd 3+ ¥ »a% B87 £ 8403 F 7t hd AGRLET 2

M d=-024; #H 7 2 {4+ d=0.39 ; FHR d=0.28) ° (£ 2 % 5-6)

2562 FkRBEETE P 7 R AT IR 2 B %

& %8 xR R M SD t Sig(2-tailed) Cohen’s d
W G 2.65 1.23
i -2.657 0.008 0.24
K A 3 2.95 1.26
W o5 2.44 1.29
e w -4.284 <.001 0.39
PR 3 2.98 1.45
‘ 0 4.80 1.43
HPER 1.736 0.83 0.15
3 4.58 1.33
‘ 0 3.19 1.26
TR -1.786 0.75 0.16
3 3.39 1.20
\ 0 5.12 1.41
Fedh R — 3.093 0.002 0.28
3 473 1.34

(Z) FHREFF > 2L FTHTEM Y FHR 2 R 2 B F
Ed BRIt ISR SEET AT R GRRT > 2 ks

T EFAMET 2 P (t=-6.800,p<00)F EF LR FKAF L ImPF o ARET 2
Mgl a WA BT 2 G @ S F LR (t=0.098, p=0.922) ; ¥ ¢t > A ek
AE e R E FR oY i P R (54.038,p<.001)2 e ((5-5.103, p<.001) F

BHELR B AAT S ImP o HPR §RB I PR RN A ARG B

—=

L~
PR 0 R e A ] kA A A R (57.853,p<.001)s F BEF LB o
e pFrt Cohen’sd 3+ 5 »x% E8 - L 8353 F it L ZMEF % 2 d=0.62; 3

FR d=0.37 5 B el d=1.09 ; g d=1.01) (£ 2 % 5-7)
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25Tkt B A 7 BR 0k Fdhg 2 M

J& % T8 SN M SD t Sig(2-tailed) Cohen’s d
AL Im 2.43 1.35
_ -6.800 <.001 0.62
I = 5m 3.18 1.02
e Im 2.71 1.49
_ 0.098 0.922 <0.01
G s 5m 2.70 1.30
‘ Im 4.94 1.40
HER 4.038 <.001 0.37
5m 4.44 1.32
‘ Im 3.01 1.30
AR -5.103 <.001 0.46
5m 3.57 1.09
\ Im 4.69 1.49
PR 7.853 <.001 0.33
5m 5.15 1.23

(Z) Ry HEAHT Z B~ 2R % g 2 §1 8
S EA tRIARE D BRET ORS¢ 3 SR (=
2.027, p=0.043)£1 # # (t=2.062, p=0.040) @ 87 2 124 BE L B > ¥ re g 577
SR R EBHT LIRS AIFR T PHHPREIHEFLE
HHOHFRMT 5 7 R fad . HaR (5-4.261, p<001)if = & F
AR MR R A R o IR F R S R Al

BHET 2 ERIRIRE R AR S R o @ PR 5 2 Cohen’sd

-

FEE R A LR FMAT Z BGRET 2 1 d=0.18; #H T 2 & d=0.18)2% A

RPBFIFRFTLE AN LR 8 Hme R a AP R 2 FRE R 7
bR B (F PR d=0.26 5 #FHR d=0.39) Flpt haE FHER kR T o kR
B~ AT RSP A DR LEFTAY 0 A RAERFFI N S HPR S

PR AR o (54 5-8)
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58 BP S Ao ARt T 2 YR EALR FHE

%8 [ER=$ g M SD t Sig(2-tailed) Cohen’s d
WA ki 2.92 1.28
i 2.027 0.043 0.18
G e ' 2.69 1.22
# ki 2.84 1.43
e m 2.062 0.040 0.18
G e LR 2.58 1.35
‘ R ) 4.87 1.35
HER 2.808 0.005 0.26
LR 4.52 1.39
\ 1 48 3.31 1.19
TR 0.223 0.824 0.02
ARy 3.28 1.27
o 1 48 4.66 1.41
Fedp 4261 <.001 0.39
ARy 5.19 1.30

). \%%E-ﬁlﬁ’fﬁ?liﬂ_\ ?—Fgéiriﬁﬁﬂii’,%S

BEFDRFUER AL THENT 2B 2 B R 2 R DR 7
FERDERTNRARSF L SmASF o FERAFLILL ImPF o B2
FRER PR A RIBER T EPEE AR R AR LR T
GO E G Sm AR R R o S TR R A T L Im R 2 v
ek & A AR E B ARL AR A ORGP Dl
() P FXABRHT I FFR 2 IR 2 B

Fd IRt A RE SR ET ARERE D kAT IRE Sm ok
MT o Rk R BT £ AARET & H(t=-3.345,p=0.001)F EEF LR - % k3R
B AR AL T 2 BF > Pl Cohen’sd 3B >c% B85 £ 83 97 chi,
£(d=-0.43); Km 2 ek R B AHH T 2 14(t=-1.359,p=0.175) ~ 3 F i (t=0.220,
p=0.826) ~ T (t=0.140, p=0.889) % FeHiR (t=-0.989, p=0.324) + 4 A F L B -

(2% 59)
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%259 2 RERRREFTEN T R ATE PR 2 M %

J& 38 S M SD t Sig(2-tailed) Cohen’s d
- T 3.49 1.65
s -3.345 0.001 0.43
G e 3 4.18 1.54
# - 4.80 1.79
B -1.359 0.175 0.18
R E 2 5.08 1.41
‘ 5 3.93 1.47
R 0.220 0.826 0.03
3 3.89 1.47
‘ o2 433 1.47
eI 0.140 0.889 0.02
3 4.30 1.29
o o 2.14 1.24
PR — -0.989 0.324 0.13
3 2.30 1.24

() P EFHERFT 2L 2 PR w2 g 2 B 5
Fd RSt ISR BRET AR RS D ks F IRE Sm ok
T FMER G ST ATV 2 R €@ SARE T 2 P (t=-5.207, p<.001)F
BELR 57 7HERP AL 2URF a2 PR > X EHHPE
(t=-1.992,p=0.048):¢ = Bg F L £ : 7 FHERPF > PR KF - P12 Cohen’sd
PEREERTALARET AR OLAGERET 2 1 d=-0.67; HF R d=0.26) - X
AR ME R s A2 E B BT 2 (=--1.602, p=0.111) T (t=1.267, p=0.206)

Z PR (1=-1.938,p=0.054) ¢ it X BEF LB o (£ % 5-10) o
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2510 2R ERARET 2 M 2R ATE FdhR 2 B

B%E  FHER M SD t Sig(2-tailed) Cohen’s d
WA F 3.32 1.56
i -5.207 <.001 0.67
== 4 435 1.52
% # Es 4.78 1.79
i n -1.602 0.111 0.21
N E % 5.11 1.41
‘ EA 3.73 1.47
HPFR -1.992 0.048 0.26
% 4.10 1.45
\ F 4.43 1.46
R 1.267 0.206 0.16
4 4.20 1.29
o F 2.07 1.17
Ped -1.938 0.054 0.25
4 2.38 1.29

I RRR - EREF CEFETILE IR R R R LY

LREFEF R KA AR G AN T2 ERFFIRTT 2
Mo Z R AR FdRE B 4T o ks F 2T S SmoaykRT o XA R

H

FAFTHER ERFrFIASELEFA Ak FLEL Im B g2

)

FRARWER OB 2 RAWER F RDPF Flr g F LD
Im 3-8 o
(—) FRERPF > ZRERARET 2L 3 B w2 e 2 B

Ed Wz HEARIAFKRE D BEET AT E@EP RT3 Rk R
B € i AR (t=-7.256, p<.001) £ 45 § (t=-4.056,p<.001) & &+ 2 25 BF L B >
FERBRRAP  RLEHET EBIAF A LTFRE L PHHPR (=
2.320,p=0.021)i3 A F L & > @ L F PR (=-1.535,p=0.125)+ Rl & T A ¥ £ B ;
4 F & HIEHR (50987, p=0.324)i ¥ B F L B o kb pFL Cohen’sd 3-8 »c% £ 8
TAREF B PLEGERET 22 d=-0.60; H &7 £ £ d=033:41F g d=0.20)°
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(%82 % 511)

Z 5-11 P2 A E e A HAREY 2 LR BT b T

& % 78 xR R M SD t Sig(2-tailed) Cohen’s d
s % 2.97 1.20
R -7.256 <.001 0.60
G = 2 3.82 1.62
# B % 2.65 1.32
B -4.056 <.001 0.33
R 2 3.11 1.46
‘ % 4.69 1.36
3R -2.320 0.021 0.20
2 4.94 1.35
‘ % 3.38 1.16
AR -1.535 0.125 0.13
2 3.23 1.17
‘ 7 5.09 1.32
FEF R — 0.987 0.324 0.08
2 4.98 1.26

(Z) 4 g pr o FMER 5 AL IHT AP 2R R SRR 2 B
Sd Pz A tREA IR B RN ARIEES T X0 F 3L Sm i
TR R A8 E € i AR (5-10.367, p<.001) £ #5 4 (t=-4.224, p<.001)
ARETERIHFLE A FINERAPE  REEBET I EIRF A LR
Bt o B G HHPR(=4.109,p<00)E S HF LB § FHERF  HPER
% 5k Pz Cohen’sd 3+ 5ok £AA £ 8157 4t L Z(GRE T 2 {4 d=0.84;

it
2 d=035; HF R d=034) Aa FHER D3 AL THBE TR

X

(t=1.276, p=0.197) % ¥4 (t=-0.487, p=0.625)% Z A F £ B - (42 % 5-12)
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2512 2 FHER G ALY I VAN S 2R v BiRp 2 M %

R®E FHER M SD t Sig(2-tailed) Cohen’s d
AT £ 2.91 1.18
B, -10.367 <.001 0.84
== % 4.10 1.60
# # £ 2.68 1.39
i -4.224 <.001 0.35
== + 3.18 1.38
‘ £ 4.63 1.34
ESNEN -4.109 <.001 0.34
7 5.09 1.34
‘ -l 3.35 1.20
B R 1.276 0.197 0.11
7 3.23 1.12
‘ -l 5.06 1.30
e -0.487 0.625 0.04
7 5.00 1.28

(Z) Ry HEAHT 2 B 2R T2 Bip 2 348
G Bz RA R A ITRRD R AT 7 I 47 ) B AL (5-0.567,
p=0.571)2 75 $(t=1.199,p=0231) & 67 2 5 R F LB | AZ MGl 74
3R (t22.062, p=0.040)i * g ¥ £ & > LM OHFRLRAHEE > 2 JFEjR
(t=2.873,p=0.004) & B ¥ £ B ; 7 I 513 I gt & $HEIRR (54431, p<.001)id
FEFLR R ERR A B o 12 Cohen’sd 3 E 2%k BT £ R 7k

F R H(FF R d=0.24 ; FFHR d=036) 0 ($ L % 5-13)
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#5-13 B N E RS EUHRATT 2 LR E RS TR THE

%8 [ER=$ g M SD t Sig(2-tailed) Cohen’s d
WA ek i 3.36 1.42
e -0.567 0.571 0.05
2 ] 2.43 1.54
# A 2.95 1.40
SR 1.199 0.231 0.10
G == ] 2.81 1.41
‘ A 4.97 1.27
3R 2.873 0.004 0.24
o i 4.65 1.43
\ LAY 3.32 1.13
NI 0.264 0.792 0.02
A R 3.29 1.20
S A 4.80 1.31
b -4.431 <.001 0.36
A R 5.27 1.23

- S RPN AERFFIUAHRT I IR T2 BHE LBP

SEFHMERSRRT > RRAR XA TF RSP iR S > FlAk
AHEEL ImPFEZEg LFWER SR 2 R ME R 2R 7
&ﬁ%%&#iﬁjSmfﬁﬁﬁﬁﬁ%%§°
(—) BF 287 2 2 FR 2 g 2 F2 58

EERBRARNAS LG IERPFE KRR EREVEPEZTRL > 22 ¥

PBHHFRE AR LRAFREPEV I L IH TR AT

PEF A RRE BT LSRG 1%t B AR Y D
#Fu%fléi’%%ﬁv?i'b‘.’?EE%T’F%%&%%?”?}%’E\%*{Ei”g“’éﬁg%,ﬂm*ﬁ

FEagdr 5o g 3SR R RSN Z R e 3R RV A ALy LG IR X
PIFHPTFRIE G (D28 LR A5z FEmt chL & o g mad o
KRR §BPRE  LIERP NG R Rk AR HARR S LB
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VA AR A TR By R R AR FIR R Y FITRE DR e F R
FE o RBAZERFS o FIF GRS R B AT A AR -
kA F RS AHAEATF RS P ERERET I ERE R

BRI HBET 2 PREARERERFPE P LT ORE RS DR T
5

ko gEF S P EHBETEERR LR VAT RSP PR IERE
BARGDERT o AR T RS L AEERRIE Im RPN P aRd B Y AP
ooodm BEARA AT G LY 0 kA H <] Y g BRI 0 Rk A F <] iR
B R A A R AR F AR D ARG IR DR 0 kA F R P E R
P AR A B IR DR 0 B T e IR PR R R A R
L g FAR S D B g Pl ANIERRp s AR S S T T A f iR %iﬁlj*‘ﬁ%ﬁ%ﬂ?ﬁfii@gf%c
HERYP s BRI LI AL =
(Z) PRy fAHT 2 4 T FR T g 2 258

B IR DERT 2 R NERP TR R T LR
BRI A PR PR A T AR i A RRR AT T AR o d P B R de%
Py g3l Y > v Ac i R P A ARG L FRARI B aAAIDE LR
€ & B 45 - * # ¢ (Loo, 1975; Proshansky et al., 1972) » i& & & i 48 7

& PR o
I RRR ERFCFEFETIL NIRRT BRI EE

Prke L L SmapkiRnT o kAR 3 EF AR - b g ehiE

& e

w

P Fl Ak E LT L Im B mE o LR M bl 0 2 a0t R g
B menB _'?],}L;}ikﬁﬁct%/,}#ijié Im 3-8 o
(-) RRARFT 2P 7 FR T2 B 2 P 5

Ko H Ly L SmeakRT R RSP RRRT BT 2
RS RRR NIRRT EBE T I LN HPFR CFRRARE
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AFTEHET 2 PR PRFRE Y B L LT R 2 R EaEFLE
BB RHEG R IR KRR TR AT g E G R Fk
AE LR L Smo ¢ BT UHEB SR 2 A - B A2 F Im iR
(Bailenson et al., 2001; Novelli et al., 2010; Serino, 2019; Serino et al., 2018; Teneggi
et al., 2013; Van Oosterhout & Visser, 2008) » = = ¥ §E3E(Hall, 1966) > F]t 7 f& e
ERARHEBBHVTEPIHNPRRAPLE A FIERFF > XRRARF IR ATT
MR L FEERF R AR { F AR R S R E@mP T R
TR EHET 2 R o b g kR RARG ARy o B Bl md o 5
XORIE R PRI ¢ FlA PR #R
(=) #AET 2 ZFRE T2 g L B

Bk A L gs g L SmoakiRT > G Emp R 3 AR WMER € R EARE
FEPEZHPR A FERERFF G ATHEL R ERTES T 2 B2 4
FR G FHERE > 7245 R 0G5 e o

dOEREG F T R X RF T AR AT HER R P R
e P R F] 0 FIRRAARET 2 BRF o L ABEBT 2L R b
ol kA ek R FE R MER ek A - R kAT P RIN
B FIMHBET AR ESEFALR PR L AER P T R T e
Fl(Stamps, 2010) » 32> H R+ RE SR FL R A HPRE- ZFP e
Bl d Bl - Flés 8 e Bk pod el g 2 (Stamps, 2005b) > F]t F @
WER s g RIgFR A o

PR 2 SR R AT HER ¢ R TR BT
T A A L FHB R a0 g R RIFILG 0k

sk
R R B RS A MR L SRS 3 g

Er

FRAELSF AR P F TS FHER R AL BT A LR

() ey 3y 2 2 2R R v e 2 B 5
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fdk e # LT Y L SmoaykiRT o b fE ) ¢ WP R S e 0§ e
WP AR ERHAPR A g T od P RERG AR E A o
G- BARRT > TARZ FERARERPHPE LR TR LR AHES
T L T AR > T PR S A R B FIARR FF IS B A A
R ¥ § 5% ) T £ 4 (Loo, 1975; Proshansky et al., 1972) » 444 5 & § A% 7§
B 73t ¢ ¥4 (Baum & Davis, 1976; Loo, 1975; Maxwell, 2003; Mcgrew, 1970) » i
o 3>~ & & 2537 3 9iE 42(Bailenson et al., 2001; Evans & Wener, 2007;
Teneggi et al., 2013) % € B BHdfR > FI AP FROTHLH > FIRad 5 A WMPF g i

SR R R o
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¥R BHAER

PR LR S BB ERMARF LY R R - gV FLBR S
Femmi il 62 2 5 R T A ) L d R R R R 5 KA B s
FREDERIAFRATL S T4 2 T2 AL 0 5 0 LR ]
A=k S T - F I S S L R I =
IS o L AP HFEH AR SRR 2 AL P2z d T4 2 T
SR RR A L L AR O ARG BEZ B RERA
AT AR, 2 T3 AR BT - k9% Stamps (2003,2005b, 2010) 6% §
LA O BERAMEI AWML ARSI RESAZ LT BFERIFH S
R v £ 8tk A R EEAE TR A A (Hall, 1966) 3 1% % & 5 i b hpEd &
FERBE R FRAME M S LR ¢ BHME ST PR
BRAE g > 2 2 HPR D » B PRHE > TR f v B TR -

BAESCAREE A2 2R ER R AL TR 2 L LB Y
SRR H AR AR ITL TR R T A b - IR AR Ben
o 2 2 WE R o3F 5 FARR AP MAT T BB T B R R B
Hiv(e.g.,.Blut & Iyer, 2019; Machleit et al., 2000; Mehta, 2013) » #4237 = % #%
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