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During the COVID-19 pandemic, exploring the
psychophysiological benefits of virtual

reality agricultural tourism

The COVID-19 pandemic significantly influences on the
consumption patterns and tourist behavior all over the globe. Under the
circumstances of COVID-19 such as staying at home for lockdown, travel
restrictions, the emerging technology of virtual reality has been applied
by Destination Marketing Organizations for providing virtual reality
traveling to visit tourism destinations and preparing for relaunching
tourism after the pandemic. Scholars have applied Ulrich’s (1984) Stress
Recovery Theory to investigate the psychophysiological effects of virtual
reality experience and employed physiological measures to understand
the emotional and arousal state in predicting the individual’s attention,

emotion and stress response in the context of virtual reality.

Keywords: COVID-19 pandemic, Stress Recovery Theory,
psychophysiological effects
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2019+# 117 A= 73]% 5k J # COVID-194 i & 2 3k & 4 - 1343
WHO (World Health Organization) st3*+ » # 1 2021# 11" & ¥ af
PI220BPRFTE % > R A A BE2RT F g A= 0 @504
A= BREGRIREAZ AEEANL - 1
UNWTO(United Nation World Tourism Organization)2021# %2+
A3k m & COVID-19% 2 3k 508~ suip ~ Ak g © 1 kg =
AR mE ¥ g i £ 120208120 Ko 2R
A =T ' 81% > ilﬂi%’zéﬁ%‘j U L20 s rTRRYeA X IT
# > 120% + =x(Sigala, 2020) - Gossling, Scott & Hall(2020)4
ERB AR w2 L > By RGE T BE IR RGHT KT
o RESEE S R R A L AR BRI gk
B 538 & gLk (Over-tourism) % 5 5 & g% (non-tourism) o

Kaushal and Srivastava(2020)45 1 #7%] 5% % 4 COVID-19% i-4¢
B2 KRR EA L TG TRenT] B 0 4oSARSE - HINLE & -
PR el e iE Fq'—;sd—;]%:fl‘ﬁi (MERS) » & kR34 ¥ &4 12X

AT BHARTRF AL VA L E Sy EATRTF ¥
st 4 4 gt |k R I A U FRATA] SR k4 COVID-19

# F#74 ka4 o Neuburger and Egger (2020)45 1 2% % % 2% 3
j\"‘ dﬂg’ I‘Q’ﬁ*’“";lp,)é /ﬁJT\ﬁqui%ﬁ-pirﬁng%K;ﬁ\o %?‘;{%3‘
SAGRZE R BHENE S $REp e KRG S E A AT
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SRR S ERE N HB EYFILUIE S BRT B L %
Y5 £ OpIFTIRGE  ROESFE F AP N% BT BRI ¥
& Wit R TR 4 B F 9 5k (Zwanka & Buff,

2020) - Kwok and Koh (2020)45 1 fs & P i > 5% & 23f & W
fAgz o g HEe nRT ARSI L BENRS ORRT

BoMm > &) B2 NE REEE R 2 3 2 E 48 (hedonic

»
3
[

motivation) o

Mohanty, Hassan and EKkis(2020)3& &' & 7 % ik *c 22 ¥ & ;2 3
Rlen® it BT B p FROF RS BT P
B 3 LA RS nRT RHA S RS BB

BPPAERFER RLRRF LR 2EAFFEAHEHE K
FAFLFGHERN G 2203 F FE RREF RGE
(build awareness) 2 2= * *< 2% p e F-49 =¥ (reinforce
branding) « F1 s T 25 & ¥ enir i BT B R

B2 72 e > 4o KT W% 1TV R
FEREFTRIEE P HBRIRI - JEAR L eXFR Y 5
T B EMTR RS TR M i R R e A K
%R % BIRB o B 4 5L B (S e 5§, R (Flaherty & Nasir,
2020; Gretzel et al., 2020) -

MEEF TR E e B 0 B3 8 (Augmented Reality) ~ & F 8
(Virtual Reality)>> ik 2 25 enjig* 22 p 23 > B AL 40X %g

d AL FE A B R E 2 £ 43w i (memorable
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$- %

experiences)(Loureiro, Guerreiro and Ali, 2020) - = £ 7 & (Virtual

Reality) £_§ # f#& £|F7e0E & 3730 #4 > Sony, Samsung, HTC 14

2 Google® B4ndi » A ¥ F R BT T B PEITFH o M
A2 K 5 (user friendly) shm 5 Bk 2 I
%3D)*%EI% B RE B %’**dzé%w*%&

% B 2 F 5% (Kim, Lee and Jung, 2019) - j& ik A =254 B >
WA LS HFEHRERET RS LAR OB ARF YR E
% o 4o 7 8 (Virtual Reality) ¥ 3% £ # 1% c0f2 55(Kim & Hall,

2019) ~ %= ¥%j; B hee % (Tussyadiah, Wang, Jung & tom Dieck,

2018) ~ ¥5% 7 % e B(Wei, Qi, & Zhang, 2019) » &7 44 i =
o o 43z ¥% P e (74048 B (Huang, Backman, Backman, & Chang,
2016) ~ ¥ 1~ 423% £ 18 % (Jung, tom Dieck, Lee & Chung, 2016) ~ =
¥%p e & % (Yung, Khoo-Lattimore, Prayag & Surovaya, 2020) -

RAERGEEE T R FARRERT S AT ERAY 4ok
BEBSRA KT P (Hsu, 2012) ~ st k% ¢ B A £k

* (Gustafson, 2012) ~ j& %% *= 2548 B &2 »z 2% 12 5% (Sung, Lee, Kim,
Kwon, & Jang, 2000) - Riva et al. (2020)4p * 73] Bk 5 =
COVID-194 i 7 e % 23R SAE 5% » 7 AN AL ¢ i
B 5 0 £ Fenfg ge(isolation & quarantine) ~ 2 b ¢

(inaccessibility to physical places)% A+ % g 4 b *& % > F LA i 4
IR RS ST RN RN FREEFY K g 2 R
4 5 e B R F (immersive sensation)t8 sk 0 3 4 P H B
IR E A BB A PR o Henkel, Caié, Blaurock &
Okan (2020)45 B @ 4 P el o it B T B PR &

R R RS 0 TE A AR ¢ 1R LR (social isolation) - i
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L BANEB S ECTERS R ERFAPF KPR 2R
= i 4 hEARR © Gao, Lee, McDonough, Albers (2020)4 ! #73]
ot & COVID-194 2 4 » F A P c RS S E 5 > iR
TR S AIATE FORHRA AE D F 2 - e BB RFRT B

T Lo~ R N o R LR Y 45 (immersive experience)
FRFAGFHDRS P D RESFEFARE  F 5 ERFY

Hag -
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¥ B AHE

i3 Y %‘? % J& * Ulrich (1984) & 4 x4 (Stress Recovery
Theory) %2 Kaplan and Kaplan(1989)3 5t 1% 42 32 34 (Attention
Restoration Theory) 3 = 5 2 # 4% FERMERHA P2
72 22 2. Yin, Yuan, Arfaei, Catalano, Allen and Spengler(2020)+£ 3
BT B %2 R4 P4 (stress recovery) g 8 o gt 4
I3 ¥ 0 4o g (heart rate) ~ = & (blood pressure) 2 § = & Ji&(skin
conductance level) sz 2 w32 3o 452 TR 5 4R »% & (restorative
effect) » 3 4 R T BAKF A P Lo aE A4 1
BoACE o ¥ AP enfi i (emotion) F & o e s L A P A
2 i & - Mattila, Korhonen, Péyry, Hauru, Holopainen & Parvinen
(2020)4% 3 B 2 F B cbx 4R %% > & * Ulrich (1984) & 4 4p 1234
(Stress Recovery Theory) 2 3k £ x4k 72 34 (Attention Restoration
Theory) » ™ E 4 B HIRE S 77 LA 2% o (SR F SR
F i W mET B Mk EE g LR 4 14k (attention
restoration) ~ ¢ 3~ L 4 (clear one’ sthough) » %2 B A B4 % %

ARR

Yeo, White, Alcock, Garside, Dean, Smalley & Gatersleben (2020)
Fitm T B e [F g 8 2 UIrich (1984) & 4 k4
(Stress Recovery Theory) 2 Kaplan and Kaplan(1989)#% 3 x4 32 %
(Attention Restoration Theory) & #2 7 A # > Ji&* % {45 B9 S %
SR BRT B BN P Rk R
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ﬁﬁ@%,a’a¢ﬁAﬁﬁﬁmﬁ PAELFAE PBE 5
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-\

= ) COVID-19% 7 Wec s 23p SAGE FH5S > 7 £ S AL§ oh
R B ¥ £ 5 ankg di(isolation & quarantine)~ 22 i+ ¢k H (inaccessibility
to physical places) % A % g X b *& & > F A A B GRS 5 B
E=3 0 i1 P ’ﬁ PR AP E L - e BBERT B
CEEE PR Bz B AL % R 48 % (immersive
experience) > & Fl 5 ?‘ MY LA ERTE 2AEE 0 25

BAALR £ & AT 5 RAL -

(Z)EHARRLIELAELIIT 6 B L Fent 37 3 23
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(quasi-experiment design)e= 5 = % (Walters, Gill and Pham, 2020)» 2
4 i8] (pre and post participation)i#] £ = 3 (Kim &Lee, 2018) - i& {7 & 3%
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BRI 6-F A 50 §U7§ BIL g BN 4 5 B k2 e

Flet > AF 3 %% Lin, Huang & Ho (2020) 2 2 Vishwakarma,
Mukherjee and Datta (2020) s 2§ 3 B+ R~ H% 2.7~ 7 > 12 360 VR
BT RBET LT AR WRPIEL L B RR T
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£ > % & HTCProEye 7 B 3% % g ' ;% & 57 B(HMD) > Touch %
FIE e R S lpor B £ R R RE BB 360 & m it
FHEMHRPY > BTk BEHKFMEZEFTHTE REARET B
BH KBRS w83y o 277 %434 2 7 (Yin, Yuan, Arfaei,
Catalano, Allen & Spengler, 2020; Bogicevic, Seo, Kandampully, Liu &
Rudd, 2019) » A&7 3 chdfk T3 Bhrt g i 2 #4582 4t (4 G B A
T) 8 BT (RFLEFATR) LR ESY O B 360
EmBFBETe 752X FifoWkER 5 64 4(Laurent, LaValle,
Mimnaugh & Browning, 2019) » 5 2] ¥ 0 * £ 4] B47 4] R 5T HB
BRR R 2 TR ARRT Y AR DB
B EERAIBERIEA S BERBE R R SR B FEF

B (quasi-experiment design)X 3+ > B fE m 27 B B+ KPR % 4

1L 22 RHEF B L H AP HAHEN -0 2 B+
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2. E 2 piE T HE R KPR MEER -2 22 EH

2022/07/28 = ¥+t 2 ¥+ 1 4% VR dp ¥

F%w2 LB EM R R o h T2 ok [k

HHE R ER BT E RN AR VR B

-8 Wi

AR R PR E T R A B2 4734 (Viglia & Dolnicar, 2020; Hair,
Black, Babin & Anderson, 2010) » 2= = m 4 F B L+ kB 4% 4 <32
e E A 4720 W B X AR (between-subject) F sk A Y < E 0 A
Fodgaptd il (ZREHAR) -8 Ma ¥4AF (IVFL

AR ) o3 B LR HAT RS ET R WK L 40 B RE o Rk
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A

In

RS E SRR EEE S R S S Sl A
FHEFRTRLEHKAFHHZE 4 I F A REFREL AT
TeB R S 2022 90 2 10 " 27 F %R AFT R Y B2
TR CFRFASRBAFLY - PARFREF ~ 3 24
FOoOREBIITLFHRA S AL REIRRIETH Y &R
Bogicevic et al. (2019)47 3¢ #5257 Bt (R F RSk I E %2577 M1 %
Chang, Hammitt, Chen, Machnik & Su (2008)3#£ 3+ i X8 1k4p 2 w 1T
Mg o MR 18 R ehip A 2 iEd @ R WA (Mo OB > R
5 R) &R (B4c SR SR Epak) 0 A LG ARE S
AW LA L H R B AES 12 ) R G RY P v R e
SERETREF SFHREITDRRHE R 27T Y Yu Lee &
Luo(2018)4 2 Rockstroh, Blum & Goritz. (2019)z # 3 » & * 2£i% »
t(non-invasive) 2. # ST E > ¢ 7 . pt(Heart rate, HR) ~ Jo 55 &
(systolic blood pressure, SBP) ~ 43k /& (diastolic blood pressure, DBP) ~
2 R A A& % i(activity level of sympathetic nervous system, SNS) 12 %
Bl 2 g4 &k %u(activity level of parasympathetic nervous system,

PSNS) » %5 m 4t F 5 B+ &2 w32 F hE ip ik -

AETES 52 RRETRE A TR A SR HE L (v 84
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BERPAL RPERL I F g * b o g R 4 By
T kP ERBEFTELEH RFHEZ TR E > & Vital Scan &7
QHRV % % (Quantitative Heart Rate Variability, Medeia Ltd.

Bulgaria) » QHRV &% B X_FDA#F v end w4 R B - Fd T 4% &
Yo b 4 T2 LR B cnd 12w 4f TR > 4o Yu, Lee, Lu, Huang & Browning,
(2020) e AR B AHRRMB 2L X PR P > PR 2
% #2 (high frequency, HF) & &l 2 g A 505 1435 3% ~ 08 (low frequency,
LF) 5 2B &Rl 2 g4 et dpih 2 g # S0t F(LF/HF) & B

Sl S5 D o - el L R 3 ,\/?J Fﬁi‘ij’i’;ﬁi'“&b%ﬂ'i« Z

BHEFRRRZS S SEI L GRARE  FERNELRE S
PmBFEEH AT R BWRT S he g R SRR RHRARL L 2
HE O RBFE LoD P EREL L RERET RN AT EE%

FEKCHREF TR A BRI E o ERL p B
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QHRV (Quantitative Heart Rate Variability, Medeia Ltd. Bulgaria)

(P p VitaScan % F})

AT %Y B2 m#EF B 7 (Bogicevic, Seo, Kandampully, Liu
& Rudd, 2019;Yu, Lee, & Luo, 2018) » # * &F % 7 K- #0E R

T2 ARBERIE g ERRLT 0 XEV R e LR P
3B e B BEFKFEE>Z > N2 EBFE2 42 2

RIE IR F0 - RERIF i vs 1 R RGNS P he &

=k}

PR RIF RPN R BRI RE Rk T2 0 ) F e H
B P o 2 FREAEF B EEESE LSF Y BRALE
GiEF AR E W% bR R RX R Bt R A
T i 58P e TR B RIF IR A A BEARE ok p ¥
AR R ERRIFR TR L RET B8R RF WK OEE -
FRBEBRE TS T L NP SRR X R MR R
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B 360 B R RHALT R REEBLE 4 PR R R LT

REERYREHATRR Y > @ LART AURPEEL > @ £

BEAL AL RY  FE R RS ART R L H AT RS 2
HEEBRARR R DR LR et WRPIE {2 RRTHL

1 R 360 BB 5 Wk T kA -

TLIHARIE AT 2R 5 R4 RARIZ% (Stress Recovery
Theory) » AT B L H KPP ok MR ond WLy > 8- H
A TR E 2 BB AT E R m AT B R R % A 4

e A AR B R R RS 2 SRR TR R

)

BT R TR AR I M G AT TR Y I T RS
g > 2 40T (- )R B RAR K (perceived environmental restoration)
~F 3 %+ Korpela, Hartig, Kaiser & Fuhrer (2001) %73 & 3k 3 Px 4R
4 & % (Perceived Restorativeness Scale (PRS) ~ Laumann, Garling &
Stormark (2001)#% £t tx4p =% 2. #7 % (restorative components of
environments) 2 2 Purcell, Peron & Berto (2001) 3 35t 142 %8

(restorative experience) s = 3 0 #-m #F B B A R WS R R T
| 4 5 ik dg (being away) ~ ik 4 14 (fascination) ~ £ & 4 (extent) 2 4p

% 1 (compatibility) > FEHE B IR RIEF FERET B L H KT R
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A

1

B TR B R e o b i (being away) it L & HRE 4 H
B oo 12 ¢ (psychological)erig gt » & 5 4 BAEIE » 47 fBigiE o
EAG W EEP ¥ A EY wh o F (Spending time here gives me a break
from my day to day routing)” ~7 F A AL 0 AT UF 3 A B
# (When I am here | do not need to think of my responsibility)” - zt &
M (extent) % 1 & § kB i % (connectedness){-#= [Fl (scope) » #7
i e R A R EAesd o ¢ 7 4 BAEIE > B S AEIE Ao O IR B X
= o L3 B A4 4] end 85 (There is a place which is very large, with
no restrictions to movements; itisa world of itsown) “~7 k5 ¥
1% $ F_#53 «1(The surroundings are coherent)  “-szk 4 4 (fascination)
o B RBAG A A% B LR e P S BEAE R 2 F
1% ¥ (There is much to explore and discover here) “~ “JtzE 3 2 3
x % w5l A g3 g 4 e $ (There are many objects here that attract
my attention) “ - 4p % {2 (compatibility) s Bl £ H B & 3 7 o
PR SREA 4 AT g e F B 382 B B IR B (1 could find
ways to enjoy myself in a place like this)” ~  “2\ ¥ w fp-anig i B
. 1% (I rapidly adapt to this setting)  “ > & R4p =K 4878 1 Z 5.4 5
2L< & (5-point Likertscale):e 7| € > A W AT 2¥ F L TR & >

g, s TARR A TEFARR LAY ARR 0D R
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¥R (=) (Emotions)  ##2 3 %+ Prayag, Hosany, Muskat
& Del Chiappa (2017) 2 2 Pestana, Parreira & Moutinho(2020) s7#=
T O EEARBRARBRT AN AP MR TS B &
14 BAE > s N X324 bmiRF SR HRT R H1 g Rk
ik o E 5.5 g7 B (5-point Likertscale)® £ &= & -1 5 - 2
2 23 05 A AR Y 5 (1= very little or not at all to 5 = extremely
orall thetime)e (= )F4FmR * ## 7 # * Lyubomirsky & Lepper (1999)
1 BT AR £ % (Subjective Happiness Scale) & ip| & & 4% %< 2588 2% 2
FARR 0@ 7 4 BAEE R LKA B Fp o AFEFAET - B
-2 7 - e 47 (Compared to most of my peers, | consider myself
happy-unhappy)” - 2 % 5.4+ 5 2% & (5-point Likert scale) & {7 f§=
£ -  (2) 7% & Bl(Behavioral Intentions) # 7= 3 443t i % &, Bl &9
BIE > L &4 Kim & £ (2019)2 2 Flavian, béafiez-Sanchez, & Orus
(019) B4 BMHIT T &FBic s N4 BHEAPEFL LB ¢ 3
kgt g2 s p e (1 would visit the tourist
destination) ~ & ¥ { ¥ 2% p e % 3 (obtaining more
information) ~ 43 # € g & 2 <% P i 223 (interest in visiting) ~ B
LIE L EET B P H kP 5 (willing to recommend) > 7 % 5.4 5

2.2 B (5-point Likert scale) i& {7 7€ » K224 7 B R T25% F &
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BEHGKFRERLATE

- AR ATR - AR L

BRHAELZEE

ERLERE: S Ty N ey ot

HeartRate(+ i#1) 79.4067 43 1193  5567*

HeartRate(s i7l) 76.5488 43 1094

SDNN(+ i#1) 40.1263 43 1505  -3.274*

SDNN(# i#)) 444153 43 15.66

LF Power(% #) 463.74001 43  496.38  -2.480*

LF Power( % i#1) 576.1127 43  601.41

HE Power(s i) 230.36528 43  202.20  -2.780*

HE Power(# #]) 275.3985 43 218.40

LE/HE( 521) 35101 43 384 437

LE/HE(i3 521) 3.3642 43 4.24

Systolic Blood Pressure(i ) 109874 43 11.76 ~482

Systolic Blood Pressure(i4p]) ~ 110.1209 43 11.50

Diastolic Blood Pressure(# i)  70.874 43 5.78 - 774
43 5.86

Diastolic Blood Pressure(isip])  71.2047

*AT G e

AEERFARE D
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Gl TIREBEANEANIREL B A REHAREES 46

B w IR A AR B TR 0 PR T 1 R R

(-) MEAHLZArGEBELF PSS

AT AR ANT R TEF2EERALS AL SR FRINE R
¥ B o pe(heartrate) ~ « B B BEE 2 5 £ SDNN(Standard deviation of
all normal to normal intervals) ~ LF M #g 74 F (1 £ 2 g4 &) ~ HF 3 4f
#?E(R AR A S )2 & 2% F B or p-value -] >t 0.05 0 B o7
P - EREE S TR AT HIE AR R 2 B M
FAR > SPEMN S P RFIERERL P LR M F A

TR AT L R AR AR R R RS

- S HERA TR ENERT R R RL 2K
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HeartRate(+ i#1) 793965 46  11.09  4.095*

HeartRate(s i7) 76.4887 46 10.69

SDNN(# 3#1) 451878 46  20.62  -1.040

SDNN(7 i) 46.7730 46 19.77

LF Power(% #) 47556326 46 41457  -2.184*

LF Power(5 i) 598.2056 46  598.24

HF Power (s i#)) 289.60704 46  268.44  -.053

HF Power(i i#)) 291.1643 46  246.43

LE/HE( ) 3.0474 46  3.89 -.935

LE/HE(12 ) 34053 46 511

Systolic Blood Pressure(zi )~ 105.646 46 10.58 168

Systolic Blood Pressure(fs ) ~ 1055435 46 9.96

Diastolic Blood Pressure(i ;¢]) 70.185 46 5.53 832
69.8957 46 5.92

Diastolic Blood Pressure(& i#])
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() 2BEH2ErBERLSTES

AFETUAHBE AT RIEF 2 DGRBS FT LS PR ELEH
F gt pr(heartrate) ~ LF Mg # S (R £ B4 )2 2 e % BT
p-value -] 3+ 0.05 » &7 &4t - HXF 45 5 0 BpnRF R 2L L
EHBREZ 2 BEGETHFLR o LF Mg 2,

TR FRIVERNRBEAGE AR DR E MRS o

LR B R HRE R

(- ) WERHIERIBRER KA T

R FE G s §F A 47 (linear regression) ik Tk R E B IVE B H B R
BERBETCTEI TS - FAAE 2 T LR BETE L2
PR REFRBERRE LS e e G e 2
F 2 B 72(B=0.580 > P<0.01) » &3%7% k41 R IR B AR L & 2 AR
MG PSSR RERA RS BT akE2ZMG ¥
o BB ERPECTET ARG ARG LW

B 5 AF G EEE D2 M %(B=0.178 » B=0.282, P<0.05)
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MEEAHNEERRTEEE e T 24 2 75 LB B &

% %18 BOSEIE AIEE L Al LELEZ TE PiE F e

i
Ba z. w3+ E  Beta » fie
B3
@ A -.075 219 -.053 343 733 14.14**
B 133 169 .102 789 434
w730 179 581 4.069** <.001
t % 259 174 197 1.489 143
EX Fap -.139 165 -.182 -840 405  1.32
E 203 128 .290 1.590  .119
i+ 025 135 .037 183 .855
pE 117 131  .166 .890 378
7L A8 @3l 090 082 .100 1.104 271 19.30**
B .070 061 .092 1.152 251
k4 144 071 178 2.017* .045*
M 224 069 .282 3.241* .001*

*p <0.1, ** p <0.05

(=) 2B AHIERIERR AT
T3 rra e g 44 (linear regression) i TUm R F B 2 G A H B R

FEESRACEL LI 6 FY - FRE 2 FALMIMGELT LT £

W

PUOPE T S EFRBRAR L O BTG %G D
2B F 2 M % (B=0.580 0 P<0.01) o t2 fi £+ F BLesh i 1AL L o

FTARR MG RS RBERATEE TiER T A F 2 M

4-9



RUOET o SR RRH T BB TR E

e ¥ S R HERRIRR TR 7 AWLMo

B ML B EFR L w2 B %(B=0.517, P<0.05) -

BERBRATRE T 6 2ABE 2 T2 ARIH G

% I8 I AR Rk EELE TE P& F &
&
Ba 2z fm3+ ER%  Beta ~ fie
A
o R g 005 172 .004 031 976 19.59**
wE M 210 141 189 1.490  .144
q+ M 653 166 585 3.933* <.001
jx 143 151 125 946 350
ER =) Bl .045 147 065 .308 760  1.37
w B M .046 120  .078 383 704
4 189 142 320 1.332 .191
¥ -.070 129 -.116 -542 501
75 A B @il -.035 200 -.034 -175  .862 3.21*
w B -.098 164 -.113 -594 556
@4 063 194  .073 326 746
459 176 517 2.607* .013

*p <0.1, ** p <0.05
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