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Abstract

With the aging of the elderly, cognitive functions in the elderly experience certain declines, among
which the deterioration of situational memory is most pronounced. According to previous research,
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the use of virtual reality technology to enable elderly individuals to physically possess virtual young
avatars may induce the Proteus effect, potentially enhancing their performance in situational memory
tasks. This study conducted two experiments. The first experiment manipulated possession and emo-
tional valence to explore the impact of different levels of embodied sense on episodic memory with
varying emotional valence in the elderly. The results showed that the main effect of ownership and
emotional valence were significant, and the interaction effect was significant when the project memory
indexes were used as dependent variables, while the main effect of ownership was significant when
the source memory accuracy was used as dependent variables. The second experiment added inter-
ference to episodic memory tasks during the encoding or retrieval phases of the task to explore the
effects of encoding and retrieval interference on the performance of the elderly. The results showed
that interference during retrieval had a significantly greater detrimental effect on the performance
of the elderly on episodic memory tasks than interference during encoding. This study showed that
possession and emotional valence could improve the performance of the elderly in the situation
memory test, and the influence of the situation memory performance was more significant under
the interference of retrieval.
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1. 5|15

BEE R, B NMIARIThREH I 17— MR CE 1 1, %, R, 2023), b, {5
184232 1B 5 NI I2(Cansino, 2009; Vestergren & Nilsson, 2011).

TERICIZRMESE S L, R ALE— € BB ) A2 (8] () FH44 12 12(Tulving, 1973). & 5I21250 A
it H 124Z.(Item Memory) F1K Y5 1242, (Source Memory), It H i fZ 2 X2 M B & i1z, Wk 2 X%
PENAREZ, ToRIECIZ 2 fex T H 50T H sl H 51 2 B iz, AT IHAZ, RIFECIZE
I 150 H BB 2545 B (Jurica & Shimamura, 1999). T H iCAZ A1 RIFICAZ AT LA $2HL, 1 a] LAoy ik
1T, PI#E HATH(Daniel, Joanne, & Donald, 1984).

135 Fe 2 i & 5 XA HEFR VS X (Exclusion Task)~ 2l K550 3 (Pure Source Task)+ /74175 2{(Squential
Task) 12 85 7 (Multiple-Button Task). HEFRE 2 AEZw il BEEOSR XIS IZ U H LI H 515 SREE, . 18
WERKFTBOE . BT &HOREE BIRE 20, WA EEz “IHIHE + EfRIE” , XF “BoiHE + 1
WU ” B “IHTE + H5RRIE” (SRR 4 . Atk 5 U7 g g B B R 75 24 id 0 H DA 30 H Al
B R ANERSS, (HAENNARY B, ol A 75 2 I H i iz 0 5 ks, Sl iy &R JECAZ .
IXFE AT DLk G I 5 1220 RIFEAZ T 3. AT AE gD B 5 Bk ANTE R AE R, EAE AR B,
PR T EHR A S IR AT A B Je i 2, Rl “IRIE 7, R4 W7 20 T
ZIH W S EAT AW, RGNy ORE 7, MRS R I AN HE o R ATE U IR R
2 B e — . 28N FFE A FR RERT), EHTHZMRENEL. W5
B B IR ] b o e AR B, B IA I B VR S 00, At 75 2 (5] ek 300 H R FR st o 1 b gl 1”7
BAAE “IAIH + SRIE 17, “27 SRR “IHTHE + R 27, “47 #AEHIH . 28000
ST H AR RO, FRAC T 8l S AEE ,  AHIF 58 A A %00 2O seid Az ATl & .
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CA R TS RSO R, AR T dr e, AT T B4 ORI R RS 12 2%
R H I (Burke, Heuer, & Reisberg, 1992). S5 AL, ZFENFEFERFBE AT, O AmMELRRZ,
T R AR S 2 ARG, AR AE B 2 1 502 AR RN (Positivity Effect), I AZEH A
[F4) - SRR AR 48 T P [ T A I 28 B, 2 A AR 4 00 H G I BB B (GRS &, £ ORAE, 2012,
Agostino & Sheldon, 2023; Carstensen & DeLiema, 2018),

A RRRFENMT B S ARNF, RN “RESiEE THREACT” (Gallagher, 2000). Botvinick %5 A
£ 1998 £E4 H IHR K T4 5 (Rubber Hand Hlusion) AAREER K — R FIHEER T, FATx B S RAER
AP (Botvinick & Cohen, 1998). FERISTH o 93EAE B, AW E S H 7 IRKH 3 (Tsakiris, 2008) 1
4= B (Lenggenhager et al., 2007). J AR T H B B B0 78 32 2245 B B BTN En . & ERIT A
HISZm 5T - B 70 LB AN R A Ffi(Peck et al., 2013; Banakou, Hanumanthu, & Slater, 2016)~ A~ [F 4
M (Freedman etal., 2021) AFFE#2(La Rocca et al., 2020)FI ML & 7248 B B)E, #0R% T AR Fhog it
W LRSI B Wb 1o BB BN T8 g o AR, Al T e & A B 5
G, FEREAUAL S TR I AT RGNS, Bl e 3 5 DR R ARI(Ma etal., 2016). F 20K ML
Bk A NEE L 5N, BEAE A B S AT 55 R I 2o A b T2 1 4H B 47 (Osimo et al., 2015; Banakou,
Kishore, & Slater, 2018),

HERE, BEAXNEMERU S ERSKG, ZHENBATIECIZAES RGBT B8535 N,
2024), % ERIEFICIZEAE TR 5 AW B #1812 (Dodson, 2017; Cansino, 2009), AHFFTHE AR K :
YRR R B R A B R AR B BRI, 2 NS SOC AR S5 I S RE 0 19 21 2

ZEEPTR, AP T, HI AR EIERSE, T A S S8 mE e 5o
TCRRGTHIARA: FFAESRIS — b, Sl N30, RICRIEHE R, B R AR G B BOd A2 SR U B

2. SEE—

SRR 2 (RS RN: [F, 5JoP) < 3 (&R B, ik, ORI BIRBat it
F 6 A7) B B SRR EE RS RS 28 U IR SR B RE S, ol I SIS 2 57, JFERT T IR AN AR
Z I IAE AR -

W HACAZAE P AR AREAT IR . TTHASIZ pr EHIUH iCAZ 8 S5 00 H S IZE R E), TUH D
12 dMECHITH DAZ R 5 ER RS POZ ¥Rt AT e dad Ja M AUE AR . SRIFICIZ A RIESIZ
IR (RRIFCAZ o o AR BLI S rh AN B0 g b .

2.1. #i

TIPS 5L 35 440k F T RIRE A AR, 1 Je i 1 5 8 PR R B B R T iR e, IF
LS B R AR S A 55 (R s DA R B e, AR 32 AR e B e, A 25 A Atk
7 4B, FHIER N 65.63 %, FRUEZE(STD) 4.346, FEWTEHI(56~72 %), HINAFT: Fid sl
HESFIEMIHIER, BEHNEER, GEMESkEIET S5 BN SSL, Frg pl w5 7 B
DSESRIGEA i AR TSR S B, ESLRE NG, B—MgnalaiRe 7 —e &8mm
Bl 9% .

2.2. SEIGHAR

M1 45 17] £ 4t (Chinese Affective Words System) (F 1557, £/, 2004)i%&H T 552 MXUFEE,
HA R P REARTE S 184 4. Hop 12 MARREEA . R IRE S 4 A TSI B, R
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4 540 ANAE AT 1B s
2.3. ATIERF

ASLIGAE L F I SEIR = AT, T HTC w4, Hoads VR k&, @hids PLAESIZ (LA 1),
FMEAILSE I R824 Vizard6.0. FaceGen. {#F FaceGen Bl {/E MR FI I AT, 5B
B AT S, A Vizard6.0 $5# — MBI, LIRS i) IERT7A — B+, fESLiod i2
H A T AR D A i it 99 D7 TRLEAT B . Horr, AR IS D0 SO USE — AR A I e f A &, IF H
Al L EF B HiZ E M S EshE, #kA] LLE 3% 1L B S R RS s R 2 1086 3h, UnlE
B R NER R RERME S, A B S S Rt 22 iRz B X m ity RPN, RS =
NPRRLA U AL, FEA BRI AL S B, 3 sz BIRLSE — At (R 28 i (O ] 2). AR
PE T AW FT(Lenggenhager et al., 2007; Banakou et al., 2016; Ma et al., 2016)¥8H, LR D2 A il % B 2%
i, R AR, B s A& o R AL B I B B K

Figure 1. Experimental images of participants experiencing VR

B 1. #ikiF5E VR I E A

Figure 2. The images viewed by the subjects in the helmet under synchro-
nous (left) and asynchronous (right) conditions

2. AEESREE)BATHRAELEZPBINEEE
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A5 7 N = BL (LA 3):

(1) =P BE: #olar 2 B RO M BU R R (At 5 1), % 24 DRSO 192 4

IERRR, P Ry BL5E 4= LR X2 B
(2) AR BE: ol SR S L = AL 3, AR T 2 70

(3) MR BL: Bl B b0 M BLR B AT, 257 B BoR 2 S X ANRNE, DL
FE52 2 Be BN B . A SR 27 ST B B i IXAMATE, JF HAE S ST BOX AR LB, 4
BURR B “17 8, ARAESA I BUAd X ANRENE, JF BAES: IB BOX AN AC R I G, BOk 2% “2”
B, SRR 2 ST B A IR AMATE, B R “47 B

2.4. LR

Figure 3. Experiment 1 procedure
& 3. LI —SeiiRiE

1% M200TT UG IZE L%
SR

2min

AN R AL AEAN [F) B S SR T HIITH 1212 pr 8 dASRIECIZIEM R A Set (L& 1).

Table 1. The pr values, d' values, and source memory accuracy of words with different emotional valence under various
conditions of embodied sense, M (SE)

# 1. FEBENNIDCERRESREFHTHMBIRRIZ pr &, dFIRIRICIZERE, M (SE)

[F]25 7

TR Ealis bER 4 AR Ealis bED 4

BT SRREVA 0.54 0.55 0.57 0.43 0.37 0.28
pr & (0.15) (0.19) 0.61) (0.15) 0.12) 0.13)
Wiz 1.64 1.80 1.72 1.21 1.05 0.76
A8 (0.56) (0.67) (0.63) (0.51) (0.36) (0.39)
KIFLZ 0.60 0.61 0.60 0.54 0.60 0.53
R (0.11) 0.11) 0.12) 0.13) 0.11) 0.11)

(1) DIHEZ pr o FAE &, % 2 HEEEBEIREE . 7o) x 3G MM ER. . W)k T
EREWETZ0NT. dRER: RSP ERNEE, F(1,30)=104.976, p<0.001,n’p=0.772, [F1E
BURI pr 22 KT, HEXM I ERNEE, F(1,30)=6.472, p=0.003, n2p=0.173, FAHIAILC
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pr {2 E K TFHEMAIL, p=0.01; BAGENCAFRMERICERAREE, p=0414; PrERERNCAENIELCZE
RARE, p=0.101. BHEABEENNMZEEREE, F(1,30)=11.605, p<0.001, n’p=0272. %I
H B BANE 252 (28 ELHEAT (a1 BN oA, S5 SR o [FIBRY, ARSI ALK pr RS2, p=
0.425, S, ANFEME BN RN prH 83, F(1,30)=12.22, p<0.001, n’p=0.449, FHEHECH pr
R ERTHEIENL, p=0.022; FRPEENCH pr (B2 KT EMIEIL, p<0.001; FURIERTC T pr {8235
KT, p < 0.001. FBAAICAERE RS540 F 2783, F(1,30) = 11.859, p =0.002, n’p =
0277, FHEFRNCAERS RS S 44 F 2R 83, F(1,30)=35.490, p<0.001, n2p=0.534, R LENRH
HRRA A FESREE, F(1,30)=136.543, p<0.001, n’p=0.815.

(2) PIIIHACHZ a A RAR &, 5 2 BB RERM(FD . 7o) < 3 TGN (BRI, e JER)#EAT
SMESZ5. SRER: BBRANERNEE, F(1,30)=107.789, p<0.001, n’p=0.782, [N
T dMEEERTRD, HESNMMERNEE, F(1,30)=5.134, p=0.009, n2p=0.146, FIHEIC d'1H
WERTHMET, p=0.029; FECHFR R ZRAEE, p=1; SRR ZE 2 A
F, p=0.051. BBEAEL M2 TR, F(1,30)=5.203, p=0.008, n’p=0.148. X B AN
15 4 A A8 AT T BN A0 AT, S5 REoR: [FBHE, AR dMEAREE, p=0432. 5
I, AFEEE AR AR, F(1,30)=12.472, p<0.001, n’p=0.462, FHIFICH d1E 53 K
TR, p<0.001; FRPERNCA d'E 2 KT, p<0.001: AR R AN P e 0 22 e A
#, p=0.067. BRI TERD R4 T 2R R, F(1,30)=11.883, p=0.002, n’p=0284, ik
WCAE R A AE 24 R 2R 8%, F(1,30)=44.626, p<0.001, n2p=0.598, JEMZIAVCLERG R4 %
PR EREZE, F(1,30)=70.744, p<0.001, n?p=0.702.

(3) PRIz IEE AR, X 2 RGBEENEL. 7P) < 3 IHEBMENR. k. HR)EE
ITEEMNET Z 0. SRER: BHRMENNEE, F(1,30)=11.623, p=0.002, n’p=0.273, [[D
B RERIEIZ B R R E KT 72 BEIM P ERNAEE, F(1,30) = 2.757, p=0.071, n’p =
0.082. HEIRAMEL SN AL HAEHA RS, F(1,30)=1.149, p=0.324, n’p=0.036.

3. LI —

S8 R 3 (TR B BT, WS-8, SRICTH0) < 3 TG (BIk, Ak, T HR) M DR &
AT, BIRAFETFP BAE &AM T, Bl el e S MmsiE 5 .

3.1. #ik

TIPS B 35 440k H HRIEHE AR, 1 e 58 IRk & B R T iRE, A
I A R AR SIC B0 A 25 TR B s DA RS 8 5, A 33 AN s B, 0 8E 26 44 AN 7 £
T, PR 68.21 &, hrifEZE(STD) 4.86, FIEHE(56~76 %), ¥INAFITF: A #l M /1 8 1IE
MA RS, TEHNEEER, MBSk E R S5 RIS Bra skt i s Jo Rl seseie 4
Pis A #ARIIA TIESEIG IS B, SRR G, B lilsig 7 — e &8 pils.

3.2. IBRMBNEERF

PRt AT 55 4h, HARAORE SE5 1o 1M B R A LI Se g i) [E 0 26, RIVE SR R I S 5e 4
WM. TR T ISR S FISER .

Mg TR SRS, AW B PR Lo R SIS — AN, sk A B A b
e EJ7, XWAESR S BENLR A B Ry 2 ARUANTTIE, B A W Ak 8 77 1R T A
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F# TR B 7 EREA D), WL BB ARG BT B R 7 PR Sk A
N, FERFEVCEEAT A 2] s fi k7 A FIN R €07 B, JiSk T AN RN AN TR ks . A 24 AN IROR
192 MEFRR, Fra kS L EAUE 2. O AT B S5 B [F e P44
T IIE FOLZAESS, =AW B S o OAE S B R T SRR B B b2 [F i 230
PR R A —ANENE, Sk BAER R B, XWANEER S o RIENLAE R B Ry 2L AT, B
3 T WX P N B 2k 1 7 R AR E (R AR 170 BT N7 AT ), VAL B AR R . B0
ST B U7 B PR B S SRS, AR B O MR SR AR, M2 5 S B B A ) i X
AN o WTRAARTE 22 ST B 2B X AN, FF AR S BoxX ANl R 4o ), Bl B “17 4,
WIERAE2E W B2 iX AL, BRI B AR R i ), il ik “27 8, WiRpnlfes:
AW BE A I XA, AT R 4”7 B
33. 4R
ARV 25 AR AEAS R T4 4 R (05 FEAZ pr (8. U RSRIECIZ ERIS AR PGS (L 2).

Table 2. The pr value, d' values, and source memory accuracy of words with different emotional valence under various inter-
ference conditions, M (SE)

2. FRIBENNMBNADLAEREFHREFHTHHEIRIZ pr . dEFKRIFICIZEHRE, M(SE)

T YT PO
boal g TR AR Rk % TR Rk H K
EERTLVA 0.53 0.60 0.59 0.26 0.18 0.41 ~0.05 0.34 0.35
pr fl (0.16) (0.15) (0.15) (0.14) (0.08) (0.21) (0.13) (0.14) (0.19)
I RTLVA 1.65 1.83 1.68 0.75 0.95 0.99 0.45 0.89 1.05
a1 (0.48) (0.47) (0.64) (0.50) (0.62) (0.74) (0.29) (0.42) (0.63)
KA 0.60 0.59 0.62 0.54 0.56 0.51 0.56 0.51 0.53

FHi% (0.11) (0.85) (0.81) (0.15) (0.17) (0.12) (0.19) (0.22) (0.13)

(1) DATHZ prE A, X 3 TR BCET. WIS, FRITFIR) x 3 T4 (B,
otk AR BEAT BB W E DT Z . SR EOR: T B RN R, F(1,31)=131.170, p<0.001,
n’p =0.804, TLTHAENL T prH2E KT HwIGTH, p<0.001; JLTHAEH NI pr (A &3F K THRT
P, p<0.001; S THRIEOL T pr B 5 E K TR, p=0.039. fHEBM A ELNLE, F(1,31)
=67.314, p<0.001, n’p=0.678, HPEIAICHY pr A RE N THMIAIL, p<0.001; JHHIFIH pr{H 2%
KT, p <0.001; JEHIFICH prE 22 KT HHEIEE, p < 0.001. THERBAME 2 0 (1078 H
YEFIE2, F(1,31)=33.500, p<0.001, pn?>=0.511. X-T-HHBAME % 3040 58 BT a7 BN 204
SRR TR, ARSI RN T pr 2 R 53, F(1,31) =4.268, p=0.023, n’p=0216. fi
BN BT R B, MR pr (B R E KT RGETC, p = 0.008; EMRIANCH pr B85 KT, p =
0.025; FHEFHEMIAIC Z R AEE, p=0.893. DM BTN, REIELZAN ALK pr iR 2%,
F(1,31) =36.835, p<0.001, n’p=0.704, SN H K, FNGRTCR prE S KT T, P=
0.001; VHHRIYCAY pr (il 52 K TAMGRIC, p<0.001; YEAIENCH pr 22 KT HEiEE, p<0.001.
PEBUN BT, ANER AN RN pr {822, F(1,31)=64.549, p<0.001, n2p=0.806, f&FZN %
FroR B, FPERNC R pr(E 5825 K FRARL, p<0.001; HAZRTVCH pr {8835 K TG, p<0.001;
R STERRC ZE R AR, p=0.809. FARIAVCAEARF T BN prEZE 3, F(1,31) = 124.059,
p<0.001, n?p=0.889, FWJHEN ML, ToTHRETH pr HEE K THRGTIE, p<0.001; JTETHHH
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pr B8 K FHRECTHE, p<0.001; FIGT-HEF pr EEE K TR, p<0.001. FHERCEARR
T B ZR 53, F(1,31)=230.300, p<0.001, n*p=0.9378, BN 4T &I, T pr i
BERTFwIEBTI, p<0.001; LT pr {5 E K TRICFIE, p<0.001; FEECFE pr {H 23 KT
ST, p<0.001. JERARVCAEAFTHM B ZESR 2%, F(1,31)=21.048, p<0.001, n*p=0.576,
AT RN AT R, TP pr (R E R TS T4, p < 0.001; TP pr 68 E K TR
1, p<0.001; b FHAFEH TR prHZERAEZE, p=0.306.

(2) DT HAZ dERNRAE, X3 TR BCE T, Wi, BT x 3 48 (k. +
PE. WHARHATERNE Z0i, dRER: THRHBMERNEE, F(1,31)=60.234, p<0.001, n’%p
=0.668, LTI dEEEKTFHILGTI, p<0.001; LTIEE dEEE K TRICTI, p<0.001;
GRS T AR T 1) dMEE R AR, p=0.752. [5G 3UN H F8N5.3, F(1,31)=15.309, P<0.001,
n?p = 0.338, HPEIENE dE R E K TFRMIENL, p<0.001; JEHIENE dE 82 K TFRMIENC, p<0.001;
R AER R ZE R AR E, p=1.

TR BRI 25 %0 (0232 EAR F R 25, F(1,31)=3.009, p=0.021, n*p=0.091. TP BAE %L
W28 BEAT T ARBTG5 R RR: BT, ANFEEERZUN RN dEARE, F(1,31)=2.918,
p=0.070, n’p=0.168. i BT, ARG IRNCR dEAEZE, F(1,31)=2.051, p=0.147,
n’p=0.124. TR BT, AFEEERN AR AR, F(1,31)=19.565, p<0.001, n’p=0.574,
fET AR AT R I, PRI dVE B KRR, p<0.001; S FRIAVC A d' {8 53 Kk TR,
p<0.001; FHESHFALCERAEE, p=0241. BWIECARNE TN BN dMEZREE, F1,31)=
78.980, p <0.001, n’p=0.845, faj R34 KL, JToTHURT B a8 232 K TS+, p<0.001; &
F-Pert i) dE 22 K TARECTHE, p<0.001; ZRESFHRRT I dE 2 E K TR, p=0.003. F ¥
EARF T B 2R 83, F(1,31)=52.910, p<0.001, n¥p=0.785, fEIHZNH KM, TN K
d'HEERXTFRGTIE, p<0.001; TP O 8 E K FHRICTE, p<0.001; s PRk
B dEZE R AR, p=0.565. HIGETCAEARTIH BN ZS 23, F(1,31)=9.360, p=0.001, n’p
=0.392, fRIHABAHTIRIL, TR0 dMERE R T RGBT, p=0.001; TR O'F 525 K T4
B, p=0.001; i FHASRICTIREN I dEZFAREE, p=0.763.

(3) PURIEICAZIERZF AN R, X 3 FHRMBCE T, Wi, FRECTHR) < 3 15280 (K
Rtk VR TEENNE T 2. SR EOR: THIBRMERNEE, F(1,31)=6.417, p=0.009, n’p
=0.167, LTI PRIFEICIZIEF R ZE R TR T, p=0.001; TTFHERRECIZ ERZREEX
THREFH, p=0.003; i THRARDF PN FRIEICIZIERMZEZ R AR, p=1. HEINHER
MNAEZE, F(1,31) =0.196, p =0.823, n’p = 0.006. THHMBAMEL SN A EAERAAESE, FQ1,31) =
1.658, p=0.164, 1n?p=0.049.

4. WHig

AW TR AN S, BRI ER, M N A S HIHA BRI &, X—HERTE K
()3 % 17 B 38 (Yee & Bailenson, 20073 Z AT H G “Id12 12, RNIBG” FIENA, #REEZFEN
FA I IR AR A2 R AL &, AR B TFHEAZ D IIRBER, X —45 R S a1 AT R4 FAR R, RI7E,
RN M B B S N E G, A B AR R AT i G2 IR (Dupraz et al., 2024). SEIRHE S [ 1
PUFEIR AT ZFNA RS 8 ARME SO AZ R E T, R SO 3R R AR TEIC A2 B — B B

S — 45 ORBLTE TS 8 LA H iCIZ e & R IEIC Iz N R AR &, B BRI R R, R
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