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Abstract

The present study aimed to examine the effects of nature exposure and restoration outcome expec-
tancy (ROE) on positive affect, and to further investigate the role of ROE in affective responses following
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exposure to nature images. A 2 (image type: natural vs. urban) x 2 (restoration outcome expectancy:
high vs. low) mixed design was employed. Image type was treated as a within-subject factor, restora-
tion outcome expectancy as a between-subject factor, and positive affect as the dependent variable.
The results showed that participants reported significantly higher positive affect after viewing urban
images than after viewing natural images. This finding contrasts with the commonly reported pat-
tern in previous studies that nature images elicit greater positive affect, suggesting that natural im-
ages may not necessarily be more effective than urban images in promoting positive affect. In addi-
tion, restoration outcome expectancy did not moderate the relationship between image type and
positive affect. However, participants with higher restoration outcome expectancy reported higher
levels of positive affect following both natural and urban image exposure than those with lower res-
toration outcome expectancy. Further analyses indicated that this difference was primarily attribut-
able to baseline differences in positive affect prior to image viewing. These findings suggest that the
effects of nature exposure on positive affect may be influenced by stimulus characteristics and indi-
viduals’ subjective preferences, whereas the association between restoration outcome expectancy
and positive affect is primarily reflected in baseline affective differences prior to environmental ex-
posure. The results did not support a direct moderating effect of restoration outcome expectancy on
positive affect elicited by environmental stimuli and further suggest that the current measure of res-
toration outcome expectancy may capture not only expectations regarding future restorative out-
comes but also broader positive psychological dispositions. The present study provides new evidence
for understanding both the role of restoration outcome expectancy in nature exposure and the con-
struct validity of its measurement.
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1. 53|

E SR Al I8 B A SR T2 AR O B AR, AR MR ) PRAREEE. fRm B B (RN hRe
M INARAR S 28 S (5845, 2016; FKFIHESE, 2021; Coventry etal., 2021; Yao et al., 2021; Gaekwad et al.,
2023; Wicks et al., 2022). W& v FLATURT kSO0 92 45 () T X 1 AR 4 i, R SR I Ee R 11 00 B 2L
% (Li et al., 2023; Berto, 2014; Pasca et al., 2022), TE&HR4E WA R, B IRBAXT RS 28 12 2/ A
TR, BTG HT SRR T MR8 &, SMD 43712y 0.98 1 1.37 (Brandtetal., 2026; [%:%:%%, 2016),
FEORARR G 25 PT e A2 B SRS A AR o BSOS R O BBUR P O B S S R bR o DRI, AR B ROV
H AR B R T AR 46 ) 2

FE 4 T in T34 % (Predictive Processing Theory), /M (170 35 A1 A2 BHUIR 25 7] 68 2 52 31 U 16 52 1
(Clark, 2013; Friston, 2005, 2010). % & 4% % il (restoration outcome expectancy) & & MALE ik 5 SR 2 /i
BRI R, X AR SR AT MR R O B A5 IR B AU RS PR AT 515 &, 24 R AUNER el s R
&R (Egner et al., 2020; Menzel et al., 2024; Staats et al., 2003). ‘& &5t KK AT LU 25 I TS RAE, HAZ O
WA IR O, ERA SFRARES, DARE ™ U ERI 25 (Maddux et al., 1986; Menzel etal., 2024),
Menzel %5 A (2024) B FE R B, KB 25 ROON S5 WE B IR E A 5 S brik 2 45 R 3% IR AH G, $eRik
32485 SR AT e 520 [ SR ks >R 1) 3 AL & K/ o
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SR, 6 TR 45 ST L o] s e B SR A J5 ORI 26 i ik = B0 BRI SEIERS 38 . — 5T, AR
ETI N T, WS R AU REME ARG B Bl F B IE 2 Tk fEd, 78 B Rl RN
SRR ARG 5 BT . D5, SR TR FE 18 (Response Expectancy Theory)#i HiAMAXT A B 3= 5N (non-
volitional responses) < & A= i T i A B BV o] A sl B 2 AR SS, BT BE R AR BG T BGOSR 1 (R SR sy 2
—(Kirsch, 1985, 1999, 2018). M2 itk & 45 K HUH AT A B B AT MAS 58 45 1 15 28 55 ARG, 1
AN JR R T 18 49 Bl 3 S B SR B S I L 2 AR

BTk, ARFFROCEIE BRE T WK 25 R TR AR 25 (4 5 DL R W B 45 ST AR
JE IR AR 2 Ve 7 20, Reid s Tl R A e S T, DA R SEEG wE R AR I IS R B R
WA, BB 5 R IR X — 1 R A 75 DA R i) R AR

2. F&
2.1. #ik

8 G*power 3.1 BAFHIJ6 58 Ge it Do W vk SRR AR & (Faul et al., 2007, 2009), LA #EPE/KF 0 =0.05
AVE ST 72 o M v A AR B (F = 0.25) (i AR, S5 SR EIREREA R /INLE] 34 ATk F] 0.8 9Tt
Ko 77

i P 52 445 SR 7301 B % (Roestoration Ootcome Expentancy Sacle, ROES; Menzel et al., 2024) 1 SC 1R il
BRI E 45 BN . ROES 787K & 45 B8 % (Restoration Outcome Scale, ROS; Korpela et al., 2008)f) 3
fifi LAEITIR, 3 6 NTH, HABH IR T AREA, b “ PR EB AR E ", A
1~7 R EERFE R = EEARE, 7= ER/AE), SolmRIIKES RIUHRS, EXRMHE
SERIAPOAT IR S B CHUHNE BRI WK SRS . AT 7L 1% 8 R K15 B R 4 (Cronbach’s o =
0.891).

AL T 186 M, ARME WK E 45 U R A5 70 S 27% HbR R 18 23y e Pk 52 45 R U
AR 25 4, f341 50 Ao PidLsfs 36 Rt N 7 IE S, DR 4 Bl A7 18 B 40 1 S B
e, WA R, B A S RO A, MIRR T 5 SRk, 193 67 LA R
Hlm, RSB ER. o, EIRE SR 32 A, RIKE SR 35 N, =i(6.52 £ 0.48).
fH(4.05 + 0.63) 75 419Kk & &5 F 11 () 401 1) 22 S ¥ % (1(65) = 17.786, p < .001,Cohen’s d = 4.305). 5 51 9
%, Mt 58 4, PR 22.67 (br#EZE N 2.57), FrABCAINARIT, MJEERIEM I IER, K
RS R R AF, BRASGEE. LRI, rAiRB%E 7T alRES, SiRgE, ik
SRAT T AH LM -

2.2. MR+

ARWFFCRA 2 (R AR : ARS8 UM, =2 45 ) < 2 (B 2888 FAR. 35in) i [
FRAWI, WEERTH RS E, B REOIERN TR, FARR RS WiFR
H1~7 i8R0 = EEAER, 7= EEER), B8R m RS BRI % & {8 H T SCRUE f
THEERR NS, 2003), KM 1~5 mi1¥sr, AW HARE 4, $L 10 BiH, HEraHHE
A Pl G B A 5 ARG 45 - T 45 H I Cronbach’s o R%CH 0.82, 1E. U4 M E NG
N 047,

2.3. #H

B MBS 7ok B Meidenbauer %5 A (2020) Hf & UL BC &1 A P o FLBE T, HR4E 401 44 SR KT
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375 KB i 2R TidE 7 VP A SRIEAT UL, R TARR & s RREE R AR R PR . AR A
LT H s R M E AR, B ARSI A& 45 K. WRE A BT LE > a8 4.592 i
4575, FOSTREAR t K50 s ARSI 1 e S e i Y2 22 R (1(88) = 0.351, p = .727). AR R
S ¥1°4 1000 x 750 14 % .

24, SLHIREE

KH Matlab 2021b (The MathWorks, Inc., Natick, MA)[#] T. 2 Psych Toolbox 3.0.19 4% 5 sL 502 /7 IF
WS H A, P FH ) e 5 e 7 3 Oy 1920 x 1080 Fill 7% 60 Hz.

SRR E 1 PR, AR AR FEE, TR 2 AT PANAS IR 4
KM E SR ZE, 2 Koivisto 55 A (2025) 17778, FERLZ M BT Z20IRAS M & (1) R A 1~9 VP4,
BRI IS 26 (1) IH LMl ENUBARE RS, BARI R R,  “161% 1~9 SRR IR AT & I ILAE (L) 15 25
I (L = BN, 9= FEHBR)” « “iEik 1~9 RN AT GBI (L)) B e BEfE (L = JE%
PR, 9= ARW BN iR 19 RN ERT S B Z) MBS TEE (L = FEEETK, 9= dEFWIK
)7 o BEEWGA L) HE R TTZEX) 45 SREENUT 2RI HARE R AT 1~7 S E W EF 53, 8 a8
H PANAS &L H SRR 25(12), JRAT ISR A 1R 2 0 A ] B e #5858, AR 1)
Bt “HERBT FAIM—352 1= 2 2= K3 3= TH” . /KE 10 285, CAFEFRIFEFWE 45 5K
BE UG 52 B0 RT3 T P o 3l T T 1 SR 19 288 Iy ) 54 I IR 48k ) 3 P 4

i
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Figure 1. Experimental procedure
B 1. LR

2.5. BIESHT

el 2> Mg FH JASP (Version 0.96.0; JASP Team, 2026)i3E47 .

S SR AT G S FE AR R LF RGBS AR S G AT 2 (BB AR, ) x 2 (IR 45 R
T m R A U AR E 45 ) PR R BRI 200, iea, WA B RIS AR S %
KPR A8 (Linear Mixed Model) A 4% [ & % 8L, AN NRTMIIEZE 4R bR, LAE— B ARG 5077 22 50 #r BT 6
N PR S 2 N ) A 8 VR AT E IR SRR . BEZY rh (I 2R B 8 I BB R O AR AR B, %A e D [T 5 RO
K F 5% PR #% K ALl 4R 725 (Restricted Maximum Likelihood)#3E 47 £ 11, 4% 8 bk 4% % FH ¢ K B4R 72 (Maximum
Likelihood) #4711 o FTA BRI, ik fE ARENLERE, BR800 E SR A ke, WA 45 SR 700 DA
Vi 2 45 BT A A

3. R
3.1. #RM4GE

s KR E S R IUHPEHYRTE A B AR T R AT AR AR S 4 (1)« 15 e B P R SORA 52 . X6
KB R I w b AU 2R R JE AR AR 46 (t2) in e 1 Ffrw .
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Table 1. Descriptive statistics for variables

F 1 BRLERER MR

- [ R ST EN fRARZ 4 R FHIA
. [ 1 2 1
TR 5 (t1) 7.410 + 1.266 7.560 + 1.268 6.260 + 1.482 6.060 = 1.349
e 4310 +1.942 5.190 +2.132 4.460 + 1.804 4.940 + 1.454
JBURA 7.840 +1.194 7.660 + 1.450 6.600 + 1.612 6.770 £ 1.734
FMRAwLF 4,005 +0.817 4,748 +0.850 3.718 £0.548 4.248 +0.656
AR 1% %5 (12) 31.310 £ 7.009 32.970 £ 6.921 28.600 + 5.353 29.910 + 5.685

3.2. HIAIHLE

T 260 PR AR R A B 2 A GRS HEAT B A& 7 250 X T ARRIG 265 (1), W52 45 SR &=
N, F(1, 65)=21.719, p <.001, n?=0.250, XJ TR, PRE SR ERN 23, F(1,65) =
11.235, p<.01, n?=0.147, WS 45 ST BARE S B R mT AR AR I 26 (t1) FoRs FE 35 528 = TR
PR RPUAAL ;B AR 32 R0 LS I A8 EAE AN 3 o 0 TG Gh e B i, 1Ry R AR ) 32 R
% F(1,65)=5.878, p<.05, 12=0.083, HIXEWE Ik 1T & B e it 2 3 a0 HARE T I

LA RTINS P TR 3R TR (38 AR AN 2%

3.3. IREF

X S 36 AT B S B T 22 A M B, Pk 2 BRI ) 32 20 2 2 F(1,65)=7.070, p<0.05, n?=0.098,
e VRO 45 R TIOR3 v T R 4 SR PO ks IR R E A 2% (L, 65) =
43.153, p<0.001, n?=0.399, HEur T B F i i 2 v T B AR s PRE S5 RN 5 B SRR 5
HAEHARE.
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Figure 2. Positive affect (t2) following viewing of nature and urban images among
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XA B Ja PR AR 1 28 (t2) 3047 B B 5 7 22 0 A R B, Pk A2 465 SR A 11 3= 24 I 3 (F(1, 65) =
4.077,p<.05,12=0.059), =Pk 45 KA HE B 5 RIS 26 B3 & TACTU G ks B el
(1) 3= 5087 . 3 (F(L, 65) = 7.382, p < .01, m? = 0.102), WMEIRTE R FEHIBRESE EE S THEBRE G
s KE S RIS B BB BAERA B .

35. NEE R RRRBENEICRSER S

T m R R RTINS 2 e bs L ORFAEREER, N TRBEHATNES G, SRRES
RPUA 2 BRI E B 5 ARG 4, 3 — DT MR AR S

oG, FERBAEAY 1 NIRRT B R R RS HAR SRR g5 R T S
KA e N 2, REAERARE, S5HEMNER .

BEAL 2 YN TR 26 (1), SRS, PR RN [ s RN W 2, IR AR SR S 19 [0 e 2k 9 AN
F, KA SR RS A R RS AR IR ARE B AT (W 2). BB Ll B oR, ARG %
(t1)J5 AIC 1 825.3 4% 824.3, {H BIC Hi 842.7 - F+ % 844.6, FMHMAIA KN EH IR, HANFLE
Ft)JE, WELSSREBN R B RA T8N, X ATREE B TR 28 (L) MRE 135 J5 ol e Tk 2 45 SR il
WM 7 2, IF B LR St L N IR WA IE B, B AAAEA R 2 R B iR i

Table 2. Linear mixed-effects model of positive affect (t2)

2. ARIBEQ)RIL MR SR8

B SE t p

il (#hA) 0.069 0.714 0.096 923
PRI 25 BT -1.442 0.714 -2.019 .048

B ey -0.743 0.273 -2.717 .008

VREE ST - e st 0.085 0.273 0.313 755

B 2 (#iHE) -3.928 2.428 -1.618 108
VR ST -1.053 0.734 -1.435 156

&l 2Ry -0.749 0.276 -2.718 .008

VP STL RGeSt 0.033 0.277 0.120 .905

BRI 45 (t1) 0.586 0.341 1.719 .088

4. 71ig
4.1. MEBARE R FARIEERR

AL R TR, B RAIE B 5 BRI E 26 A 35 0 RN, (R [ R I T s
THRY R, X—8RE5AIH “ BRI T IR 7 i WA R . 456 R RHRFAE AT 320 4
WA Z e R, X—IR RS RE R K8 S ikir ZHMZEREG K. BAKRTHFCRANE N
FE JEHIT 72 A 0T 58 N B AR5 3T B A R /K TR 24 (Meidenbauer et al., 2020), {HAE4RTREA G, i B A
iy & m T AR, HEMG SRS 20807 M. Hik, A7 RS % 2 7]
R 4352 BIROM L o 56 8 4 B 32 0 e 1 52 00 o

X—gE AR, WA B AR R B A AR 4 N R SE AR E,  RTRE 52 BRI BHRFAE DL R
W B ZE RIS BT RS A TR ARTE SO SRR IR A58 FAAEZE R, RPN 25 [
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R A A RHE M RTREA R AT BE A RA AR RS 7. AR iR, BRI SR RE
TGS, EEDHT TR R 2 FARRI B E 2R, BRI SR I H 3w AR g 46K
*F(Korbmacher & Weifht, 2023; Frangk & Pertruzalek, 2021; Scott et al., 2023; Trammell & Aguilar, 2021).

RIE, B AR Ao BB A 28 (2 i T e LA — 58 MR B, FLAE 52 RIS R AN A 1A 3 W
P2 R R R 2

4.2. BE SR AR ELEAIR N

AHIF FE AR R I ST 25 RO 1 R SRR B @ Ok R TR E L, w45 R WU o i ok e
MK 45 T MNMA M B AR A PR 1S o 2 AR 45 IR 2 . X — 45 JE R B 5 45 SR U o K e R Ep
58 ) R O 1) B AR IS 2 S g, LA P R S IR AT BE R AR RE R AR T A9 M I o T B A% R
S 6 9 (Barrett & Simmons, 2015; Lange et al., 2018), Ffk 58 4 Sl in T B8 i85 T FA RE A 4F A
36 45 K BB YR I JE BRI R W R

B —J5TH, A0 B s W 45 R ZHAE AR R TT 264 T 3 IR R B s R R 6 /K F,
— A BT BN IR PR AR AR 28 T Re Sk T i Wk 4 R T A B it B AR ) S R 4 . X — 4551
B A SN TIUA RS N AR T Aok JE B 32 RON 1) U A B BV AT Az pRAH B FR 32 004436 (19 91 5 (Kiirsch
1985). IX B Pk B 25 R FUH AR F AT B AR ILZE 1Y 5 B SRR M S R0, T AR AR EIAE /MR N1
Rz Ao AERRMEERS. 52, “MEARRBMAACKE” MES, mTRELRBCY—
ol SRR (1O BEHEAIRAS, XS S5 21 E AR E0n Tk R i BB 1Y

B0k E, XFh R R 0] Re 51K S 245 R TE BOR 5% o AR 2% 2014 ik & 312 (Conditioned Restoration
Theory; Egner et al., 2020) W i, P TIUHA P RESRIE T A4S A AR flud FR LR IR E 425, A
RINEEZ IR G TR« P IESERR S AL B, MR B E A B AR E NG S Bk, &
WG RPN BRE B IE G S, Wl REEWE MALRTEFE . BRI AREME . 1
REE R FC R I, SR E AR50 3 VA 22 1) E AR Bk 4% (Nature Connectedness)if i 5 s A8 8 AF iy i SR
TN 1% 5 S5 4 hs 2R0E IEMI (R, 7, 20165 252245, 2018; Jum %, 2025). ik, AL
RPN GG 2 MR, AT BEFEATE A NORIE T X RS AR TN, i3 it 7 A K
HIARR B AR 1 SRR 560 S LT 6 I A AR A o0 B AT 1)

X85 R — D 5] TR 45 SR TR & LI R R . IR EIR E S, KA RN Y
SEAN A A SR B SR B R TT RE 7= A AT P S R B TS B o BRI, AT 90 Hh DK 52 45 SR TR BT R I )
RN B8 22 AR BIR —Fh 5 FE LR AR 1% G A DG AR E MR 22 5o I BR7R 2 i IR O &5 SR UMY 3K T e ) o) A
PSR — IR A R AT ARk B AR AR M T A s 53— R RS . IR
MAE BRI B ARE B ARG SRR O IR, TGS 1 X B SR B Al = BV 155 25 A8 A0 R R 7

b, ARBPARAERER T IRE 25 LT B SRl 5 MARE @ e 7 30, o R 25 S T )
B DRETRAL T HIEYE . RSk A DB X S AR 1 B ARMK S S 5 H AR S R RS TN
AR A bk e BE BE SRR ME IR TR, DLRE AR I s Wk 45 RT3 SR O BRSO H 1)
YE R o

43. MREMRESRE

H5E, AL R A5 R AU RIS 1R R 4 H ] B R S R U B R S
AN AR B R T R R MR AR B PN , (BASHIE SR ILAS 70 S5 S IR AT AR I 28 R BEAR G . IR &
PTI98 T R RIS AL T AMA A AR O BRI TSR BT X R R R A R T . Aok
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WHFE At — S BRI R A AU 5 IR0 BN ZE S T SEARIE UL S B SR IR 45 55 A0 | 2 A] A X 70 UL
IR e e s SE AR I EORAS VE M R 25 RTUAM TR . B0, 75 RAARSEIAESS AR R, B H & a0 Y]
R Al A P E RCR U, T AEXT B ARVR A IR — M5 2, AT B I 4t DX 7 A e £ 2 5 IV U

R, AHIEFUAE A 1B R DU AR T4 1 AR Al sCRR 1) 1 W FE AR B AR S 0% . BUAR O T ST R T
Fi v AU READ I S 48 18] 1% SRR RE REAS 5 R B o B AN, (EUAR LU SCSIA s, IR B = 2 JK
HER. S 5URMAEIHRE, HOBER A sess T H S8 B AR, 1 H., AB R aRsg & g are
FE A FT A T OR BEGE R JEUT 7T b i i S S (R 1%, FTREEE— 20 BT T BRI ARG 25 5 H DA
KA, ETOAUIIE, it AR NS 45 25 E SRR RGN ) 2L 0[5 3% (Meidenbauer et al,
2020; Ahmed et al., 2025). Ji& S 7T it £EX &R fi i 7K T 3EAT A AL VRl A Al B 3k — 2D 5 200 B AR 1A
JR ARG ZE M, A S RS AR B0 A 5% 1]

)5, AWHTURA BBRERMEBRNES, W RS2 )/ RAFIEA RN 2 (5200 . JCHZAE T
Sel K R AR BUIME AL T, Blin, Menzel 55 A (2024) % B R 25 3 TN S AL TR R P _E3F
Ak 1R, 5 RAE SERRE Y AT W R A5 R U (AR AEALAR LE 0 2 sk Bt RN KT B g
I ELACAE J00E8 2 P JRR RN R 5 P B2 8 SRR IR A 2 R 35 A OGS il ) 75 SRR AIE W] RE VR AR /E R AR B
FEbRr o ARRWT U] 45 5 P B 26 T R BEAE AR, X AR A Jo (KORG24 AT 0 4t AN 2 L N £

5. &

SRS, AR, WA BRI R IR AR R I AR T3 s A g MBI IG g %y, Hsgman]
AE 32 2R B EHRAE S AR E X S M . BE B B2, KR A5 RIS ARG 2 2 1R (50 3 24k
BUNASARE N SCIG I (S 25 S 2022 57, T AR A BERI B A 15 28 O (K B TR i85 R, 2
HI P A2 25 SR T B P 8 ) PN A T AN 0 AR R S 8 SR T, SRR A T AR o BB
6o AT FUEE RAOY B R 25 R TIUYIE B SRR b (P P 7 Q3R 1t 1B e, oAt — DA 6 A
R VAR e AR IR VE T B TR 7 2%

SE 3k
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