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1 5]

WELBE e N5 PR BT A 7Y 38 () R R 2 —
FENA G rh i A G, m%bA%“W\
BT, MR AR B A S S
ZE  (Kutlu et al., 2008; Touhara & Vosshall, 2009 ) .
CAMFIERER T2 (Herz, 2009) | 212
( Larsson & Willander, 2009 ) K% #% ( Baron, 1983 )

FRIREIE , AE AT IR e O v o JE Ak VR
Bl AP S — RV AN AN T R ) = 2%
INFNTE B (Guilford, 1967 ) o MR G4 lL—F RAH A
( geneplore model ) , QN FIE B ] 43 A 26 BN
RPN BBt (Finke & Slayton, 1988 ) &l Bt
FEAETE Z2 TR WS AR, R B BT i S p
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PEATPRMY, # HAE, FEM RS — A A
7% (Patterson, 2004 )

R 2 5 M A 1 MR UL A 4 . Gongalves 28 A
(2017) WIS &I, ML 90% B ik = W 7E A
SRS E, HAESKS #Fﬁnmﬁﬁ
B A O RS EE B E, X — R
TE@ﬁ#TWﬁQMﬁEH@E@%%W(*¢
Bk 50%, A EREEN 54.8%, S + ARG
H63.6%) o Ti—IFIE R, ERAARE H R
HE LB R A AR R I, B I AR 6 B
fif 8 UK BE AR BB 1AL 19 72 4 (Busca et al.,
2021) o SR, HAETA TR %4 TSR
VS IEM RS2, Ritter 5N (2012) T4
D3N ) B AR P I Bt o A PPN 55 1 2R
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RIABET IOARIEIR, A TRFM T & —%
HEAR S, B D i B A A3 A X et %) L A57)
Wi ZFEPIER TSR S DA Y
YERT, EIFRZZOF IR T WA SR i
PSPPI S, A, 2SR AT A e AR AR X
F— B ROV T R OB AL AR AR R .
TH MRS AR E ) SR 7RO UL P
FEHE R RS AT 5 M B P AN 73X
SRl UG il — RS

—TICA AT R, SRR AZEHTELE AR
TRV AESNESIAA T Z 520 (Herz, 2009) o Mo
PRAFEARTR, AU AT B o 1855 175 45 52 ) s P L
ROV, BUE HIE T 500 S PP A G
INHIGSRE . B4, WELOE RN 46N T #h 2 SEh e
HiE (JH%E, R, 2012) o A, S HERL
JE IR 5 AN A B R 5 A7 2 A DGR X (Neville
& Haberly, 2004 ) , 2 E 450 T IHEZL XI5 ( Dolan,
2002) o REHFRESCHE T ARTEI G 25 FIE IR
I B9/ JH ( Ballanger et al., 2019; Burnett et al., 2004;
Campenni et al., 2004; Vernet-Maury et al., 1999 ), []H],
TR 44T B % 50 (Tveevie & Hoffmann,
2019) o flan, FEIE kRS 2 L ke A 25 T R
PR E WS A B T i PE AL B ( De Dreu et
al., 2008 ) . H&Pat UK (GiE 4 )
IASARAR L, 2D 2R (M 45 ) Ak
Xof B 3t A WL A BB P K P32 BEAIR (Lee et al,
2017) o PEUtL, TEEEA AT REAE SRS i A1) 0L
SOPEM &R . X — B E AXT — AR T
5 RN FEM T A2 178853 32+, i, Baron
—FRIMIFRRI], EHERFHAD BRI T B
TE&E R (4 sz ALY ) YIREBGE N AT 55 3R
B ( Baron & Bronfen, 1994; Baron & Kalsher, 1998;
Baron & Thomley, 1994 ) . MK IIRE M JERFE, R
W, FIIE 4 S ik DX [R)RE B2 A I D BB Cahill 55
A (1995) i, WAEAL H 2 S5 45 AeIZn T
RGO HARIR R fln, AR TR
RS2, HA P floks 5 v il 22 4
SikZ 5 TARICICE B e L, HA =%
folof H S5 MR Z8 53 b ( Eichenbaum, 2001) . B4 HF
GER VAR LA AR TIAENE 3, 0 i <

R 2 B i AR T8 B AT 45 B9 R P ( Warm et al.,
1991 ) , FAMARLE R MERE AR 55 iR BB ingEh (Ho
& Spence, 2005 ) ., Bl 4E 57 ( Razumnikova,
2009; Wang et al., 2021 ) | 212 (Orwig et al., 2024;
Rominger et al., 2022 ) AR FRBVIAASC, HOm<
WRAEVEH TS 45 612 2 b, Wnl Be ELEEH TG
PSP A DCIARIG B

PR = R, AORA T R AR
TEAEEAER BT, HARS s PT DL B R T
Wphzs . A BN FRSE (Herz, 2009) o
HLAE AT R I, 2SR ARZSFE IR 3 A I Rk 7%
SFAFIYIEE ( Sowndhararajan et al., 2015 ) o f#ill1,
R ASRUR BEAR TR s K7, ABRA RIS
WRZHAMAY) K Alpha I S0 7 7 ik 3 2% 5 ( Lorig
etal, 1991) o ULAh, WASIRZBUBAA Y A 21
¥8 #5 ( Angelucci et al., 2014 ) , U1.0> % ( Campenni
etal, 2004 ) . 3% TP AW br & & & (Moss
& Oliver, 2012 ) JJi I i 222 %5 57 [N 1~ 4 7K - 45

( Achour et al., 2022 ). i PB4k 5 Xt 2 R 5
H EE RGN IR G2 A EE R A=A
YER, Horp b2t R G AEH b BA 2.0 #0037 ( Dietrich,
2004; Dietrich & Kanso, 2010 ) . Hiitnl#fEl], <k
XTI WA AN 52, AT REER 35 TRk
HX P28 2GR ELHEARN

Zr b, ST Ml SIEE ) BRI R UG 4 b
Tz IR B PRI EE 2 2 — ( Ashby
et al., 1999; George & Brief, 1996; Mumford, 2003 ) ,
AHIFEE T SR 5 E SRS e ) 3 PSP
HIVER . A, IHLE SR SR E M2
N B P (Diego et al., 1998; Tijima et al., 2007;
Lorig et al., 1988 ) , J& & PAX fil1 22 R ¢ S i 1A
#4545 ( Sowndhararajan & Kim, 2016 ) . A58
SR FH e B 8] 43 B 28 (0 FE A G HL AL (event-related
potentials, ERPs ) FATE < M Q& UL S
HIFHZ5CEK (neural correlates )

TERZ RIRTZHY I, AR R 8 3% 7 A
HAK A B DT SR 48 A2 3 (Valnet, 1990) o K
SRR IR R T A R BT AE AL FEAK
FOROS R, 2R 545 W Sk
A9 #LAY ( Atsumi & Tonosaki, 2007; Diego et al., 1998;
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Filiptsova et al., 2018; Moss et al., 2003 ) , EFEX M
FRABRAVE R ARSA, TS T A BT
NATE 0 & A UL ) B ff e . BRI
T EAREL (Vernet-Maury et al., 1999 ) , F&{E.0%R
FRz R AL RE, X7 25 A AR T E R ( Campenni et
al, 2004 ) . EIEFREBCGEHE RS WREIIF
WAERIANFNINEE (Araki et al., 2020) . BARXBFFS
ARG 252 L BEIEYER, (HAEMe R B T A7 7F
WS REFEA IR RCR (Dalton
etal, 2008) . WFFERI], MR AR LT 5 E
B i R T A E AR R sl 25 A (Moss et al.,
2003) o A, —I EEG WF5E kB, MACHIE T
$ETt Beta P U)K 5| & REHE, 1M 2K 12 75 D) 38 1 B
i %) Alpha Il Beta U U] % 34 58 2 5 ( Diego et
al., 1998 ) . [H4E 2O W AP P52 N 2,
b T REUR 155 28 RS A A A B 1 A B 7 2
T HEAE R s M 25 T PESr (Mastria et al.,
2019) o AAREMEEEFRTE KT 5 2 2 kR ) 2
Bl U BIOCER, R S g 7K 7 5 A A T2 A1 i
PR, GG T P SRS ] A R Bk R B
PN S BB S ( Carnevale & Probst, 1998 ) . 2% I,
JUETEAFE IR I% AR VT e 18 o O3 BRI 4 R 52
Ml B AP, (H R TRAEEEE K 22 57, —
A L P A B AN B LR T e s A T
AN,
FEMZe A FRIZ T, ERPs A9 N400 IR 1 A% 43
(late positive complex, LPC ) A] g4 Bl T 7~ A [F]
RS M A3 UL AR PR, Rutter 45
A (2012) HAHXEHEE B AP = — M sl
MRS Y JETE 3, M2 B[ ERP A7 -N400 5 1
YRR, N400 S — > - TiX 434 Y 1
), W H R R IS 300~600ms HIBE, 7ERKZ
400ms FFRBINEE(E . —BIAR, N400 & MicteHde
HORESPE N UME 2 FEFE 94548 ( Kutas & Federmeier,
2000) , HARIESZ B Z RPN R AT, A0iE XA —
P (Kutas & Hillyard, 1980 ) . X 56 By iy 5% 5 H
R [ #EFE (Hagoort et al., 2004 ) | 15 LA HE
J# (Kutas & van Petten, 1994 ) %, 5 B 4fi 7 1] &
ST AR L, ToRs ST R A7 B 23175 & R
S N400 %1% ( Rutter et al., 2012) . X 1] fEFE W]

N400 4 18 [7] B J52 e 1 A AR A AN AH SCARE A 18] 4 57 i
BT O NSS 1o BEAR, AN A BT 0 g e
) N400 15 I i 25 5 TAC PR i A5 E (5 R=
(] HAE AR L A SBER ) sl ARG B i i) N400
PElE ( Arzouan et al., 2007 ) . — 51, XA HEZA
SHAMATE I T A& P B, TS H s 3 A
VEAE TR A B B ME SR ) 2 ST B AR ( Abraham et al.,
2021) o H—J7Ti, N400 FRIE A Al fEF A
TR RS R B Z A AEAE 1 L ZE (Jia et al,
2023) o FET FIRGER, N400 Al fEXE#HE R BA
ron AR, A S S PR S AR A
PR IRZ —o BRIIIER T (late positive complex,
LPC) 2B A sh i) — M ahr, HAEf
LIRS ARG ) 7 P R B, R B R A A0
DX 3 A IF 1) 3R 6 28 4k (Rataj et al., 2018 ) o LPC
JLWe T AL G TE SRR L SCHE B R BN T AE N
1 — 2R m P& T 2 ( Pijnacker et al., 2011;
Rataj et al., 2018 ) . 7ERI&E W5 H, LPC 484k
FRURR b S e T AN AR DR R LA B TR R IR L
Y A 1 %% 71 (Hagoort, 2003; Osterhout & Holcomb,
1993 ) VIS E g Atk A 1o SO G I i
T ( Tang et al., 2022 ) . f5i]21, Bauer £l Jackson ( 2015 )
WA 2R SER, BRI E R S0E
M BRI, MRS R UE R
5 1 & B LPC FR 53/ N T3 A8 = S0 i |
KWy LPC YR0E . AN, 1A E S AL i,
LPC #R I b 25 5 T PPN 338 H % DLW 5 i) LPC
PR 0& ( Tang et al., 2022 ) , Abraham % A (2021)
N F %8 T N400 (350~500ms - 44 4§ i ) i LPC
(500~900ms ~F- YR IE ) FETE SO TAT 55 H i 4a i
Z250, Al 138 H N400 Xt T AT A s U,
11l LPC 565 MiE B R %)

ATIFFT B FEE R IR M T B 5 1R
FBGONE e B ML o 3 e R e e (K
A ) AR, (MR (AR ) k. BRRER
REPTHIAL, R BIRIEA R R 72K
BITEPEWL S P AT 55, 15 B ERPs FiAR AN A
RAAE T ARTE R ML PR A R 2y shasiaX
AW (1) BEACRRIR LAY nLE S 2T
B HE MV T RIREM ST (2) kR
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A m R, TR ECMA R AL R
(3) TRH BT B W o B2 e il B 38 3511 N400 A1
LPC UV 5 (4) FERRIER S TIPSR a2
5] % H Y N400 F1 LPC HE 1
2 Aik
21wk

4 G*Power 3.1 FEAS IR AL E5 L (& e
WV f= 25, KB RLAE Power (1-8) =.95) ,
ST B/ NEEAS RN 54 N, AR 18 A
ARAFFTAARSE 91 2 K2EA: (54 B 4tk) |, Al
21.33£226 %, A A HTF, I IER 805
JEIEHR , B RERT E M B AT (5 R sl E
SERZ I I H LS D RE A ) o Bk a2
AR Z— 24 (30 ) L RIEFLL (31 A)
FFEARTA (30 N) o SAHEMEN M ., K7
B s, AR e B 25 ( x = 144, df
=2,p>.05) . SCHHFEEL 35 434, BT ESEREL
55 J5 3845 30 ST AR MAE IR, ABFSERTS AR
IER A NIAZ IR E R i 2 it (HR2-0173-
2023)
2.2 BT

AWFTERA 3 (A 2R, Rk, AKE)
x3 CWLBUBARE: K. o &) MIRA ST,
MR AR G, WS S i N AR
7 i A LA AR SR U3 F N400 . LPC P39
i o
2.3 LA

A S 06 SR A O A 1 PR SR AT R A
I 5 T 51 3k B ) s e 1) R HE 2 REAL 2 %8 (R
) o MWBIFERFSE (Gao et al., 2022; Lu et al., 2019;
Lu & Hao, 2019 ) JIT 2% FH ) B 52175 5% 1) 51 ( realistic
presented problems, RPP ) [, $EH 10 E B H .
BEXTAEANIRDE, AR UL A0 B A0 R e e 9 A
AR, ARG, H mEaE (RAKF
B 3T ) o XA B AR A TS B0 AG 56,
A 38 Ak (KRS HIEXLE ) X HE1 715
(1 — B AARHE ~5 JEH ) o 45RE, Xt
WS TR TP AR R & 225, F(2,36)=7145,p
<.001, n,/=66. XA TR, B (M

=3.85,8D=.52) W& THRBEMA (M =293,
SD = .62, p<.001) , FHTE LS I 2 S T
FEWLE (M =233,8D =92, p<.001) , fEIERE
gorh, BUHEIOGFEREHL, FXR A SRR
I, WO ERZ A TR . A T RS 4
PR A S P 25 5, IESCSC R 1
F 9 PFAHER (1 — s AH ~9 JEHHf ) .
2.4 FEAE IR

Runco 147847 h &4 (Runco Ideational Behavior
Scale, RIBS ) (Runco et al.,, 2001 ) . %M T
MAR BB K, A 19 EBH, SRS
BP0 MRS ~4 BUEnt ) o ALiizmER A
HRIEE ( Cronbach's @ =.85)

T UIE 45 B vF i % (Self-Assessment Manikin,
SAM ) (Bradley & Lang, 1994) . % /1] SAM /i
PR R B 53R, Wi 9 SO  IEAL
ZRIRAS, MEEAN T (IRXMES ) 2] 9 (ARFFLy ) , M
FEEEM 1 (AR ) 209 (IR ) .

W RESUNEN SRR T W E i /=
XPICHRE | TN | AR R AR S A DU A A T
WA, PPAREEN 1 (B ARGREN /ANt / A2
/A B9 CAEFREL /Wbl / B /00

( Pellegrino et al., 2017 ) .

AR5 SR 0 A PRI, R TE S8 B e
FE55J5, XHESS BIMERE | A7 B R AN 58 BT 55 B Y
PSRRI TP, WS 1 (S8R / AR
TolR / — A ST ) B9 (AEHME/ AEH A8/ JE
WIS ) o
2.5 SRFIREALAS

TEFH K 15 7 I A B A, AR S T ]
Oshadhi 23 7 A= 7= B9 574 . R FH KA CyNexo
stl v F) AR 7 B W6 A #% (Sniff-0 Portable Scent
Controller Olfactometer ) 4 il < B 1 B ik, WL &l
1B, SRR R - 4 Sml BRI R BT
M, AR s G AL, @S
FERCH AR . 28 AR BE L Sml 1
gk, FHIAER 2bar (2 f5RFRERSE )
TEA P AR . IR R o (A 1 5
W, FEHOMTET 5~10ecm W0 E, LI
SIRIARUE I
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I 3 RE

X 2 a0

1 LA R RARFELER Sniff-0 TREE

2.6 SLEGTFE

8 A 3 PR S A i T S R H I R A S
¥, SZEOTRAEH E-Prime 3.0 PG, @k adeR
1920 x 1080 /i) 27 ¥~f LCD B nes 2, K 1A K
SR Yrson B

B SE e RIBS o H245 i3 BUs A e B
B HEA 2 B p BRSBTS 58 CETII SAM
AR AL A PFRE, IECSEERERTT, ZOR W
X 10 38 RPP 1 H B0 T8 A T A .
H FIXTE R A 85 A BE AT 3 52 30 3 8 H 230 10
B, S A Shkdt 28R 50, R B 5 AP,
Z I Bk VR B o WO A X R A
T, REASIERET — 0. RHEBE
19 MU e U, HhBkE 2 R, 5
HIEA 18R g, WS TS5 45 s
B BUE M SAM RN 55 Ja 1 00 [ P In) &, 5K
B AR RN PR T 55 AR DL 2.

#E("ilﬁﬁllﬂk
SAM SAM
W5 B Vi) E5ATEE

REHBE e FN

~15min 2min  2min ~15min 2min

SR SIS B

o 2 e — s 2 1 > it
RIS R %xooms
RIBS 200ms
“ 10000ms
1000ms
5 5000ms
.
= 1000ms
E 5000ms
1000ms
1-9

2 IERBEMEEENRTNES REE

H:: QM RPPAH ; Al i RPP I H WS —AMEZE, A2 4 RPPHIH
B AESR, LI,

2.7 ERPs Hdli R4 K ot

K H Compumedics /4 ] 4 77 ) Neuroscan 3 4t
MBS . B 64 SrRUMRIE, AR EPR
1020 RGEhRfEHES, [RIRHC SRR EHR I (7E47HR
TR ATCE R ) FIACEIR . (7R ARG 1) Sk
IR AR A ) o Bl sknsd, Hhdeditl FCz /E N
LS, i EAHPTR R 10kQ IR, (5%
TR RARE R B A 1000Hz, 1 Ho B v [R] A1
e b, (S0

fii H MATLAB "' /) EEGLAB T ELAf %f igi 1 %%
PEPEAT AL B, B JEiEAT 0.01~40Hz A5 B UE DY,
B K5 R FE R M 1000HZ [% 2 S00Hz, T8 2 1)
SRR AR LS. MifE, DAl ()
TR A ) SIS 2 2 U ERPs 43 A1 s [ 10
(-400ms, 2000ms ) , FH-#EFTEELIFIE (-400ms, 0) o
I R AT R BRIR S . WL SO R4
BEEBIE N [ -70nV, 70uV | HIEREL, &n, WRIE
S SRSy B AR A5 BEEOE 15 51 ERPs I TE
T HdE BT AR, LEREACHA 1 A uHEdE,
LAR YA SH (n1=30) . KEFH (n=
31) AL (n=29 ), FHBH AR AR 241,
IR R ZE P A e E i 22 5 ( =122,
df=2, p>.05) o RNRBHRA S KT AR
Bl 254 (K. M=2430, SD=4.10; . M=
2460, SD=431; f&: M=2463, SD=393 ) ; ki
T (lk: M=2484, SD=379; . M=2542, SD
=445; T M=2455, SD=455) ; FAKH (fK.
M=2476,SD =375 . M=2545,SD=323; %
M =2493, SD=3.72) . EEIE T 2ZHIrEsRE
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B, &SN (F2, 87) =18, p>.05) MWL H
AR T ARG BRI TR E 25 (FQ2, 87)
=178, p>.05) , HWAEERIAEE R E L HAE
H (F@4,174)= 44, p>.05) .

N400 1 LPC Ji 53 9 i) 8] 7 43 531) kg SO o5 52 B0 )5
350~500ms #1 500~900ms ( #X PKAASE, 2017; Abraham
et al., 2021; Rutter et al., 2012 ) . R EHLPRMEZ, XF
it (F:F3, FZ. F4) | &bk (FC: FC3, FCZ.
FC4) . Hiye (C:C3, CZ, C4) , e - T (CP:
CP3. CPZ. CP4) FiTintf (P:P3, PZ. P4) Tk
X HATER RN T, SR SPSS 27.0 #HAT48 10T,
X N400 F1 LPC V-3 IR ATk (K%, &
AKHE 23T x WA (K, . &) x KX (F
FC. C. CP. P) x PBR (Z22PBR. hdk. fPk)
IS 25508, S ohaa A G, Hih
PImwa AR B I DXRT 2R 6 28 B T X 1 [X 38
A S PP T X7 225003 20 p
AT FDR #21E, DL p < .05 WbrifE, %t FDR K
IEJG, YR 3 R EE PR U T SR R e, X
J5 K56 Y 25 SR L Bonferroni 7 AT IE . X T
R ERIE BRSS9, R Greenhouse-Geisser /51
WATACIE . TRl XF 35 e R 454 H Bonferroni
T AT ROE AR PR GET 45 R HERRTE

3 HR

3.1 frh4h

K SPSS 27.0 XM T AR TS b, LIS
R PR AR e, A PO SR B AR TR R R
5255041 =R SRTESIRIREE (F(2, 88) = 1833,
p<.001, n,2=.29) 1S & Hl #% B (FQ,89) =
10.86, p<.001, n,'=.20) FfFfEREXR, FH5
K22, TEARRE -, (M =2.77,SD=1.65)
BENTHER ( M=5.10, SD=1.58, p<.001)
AR (M =483, SD=1.68, p<.001) ; < BkHI
BRE |, 2R (M=173, SD=198) BE/NT %k
Y (M=3.84, SD=186, p<.001) FIFEARKE (M
=3.83, SD=221, p<.001) ., ISR RPHA A 5,
XHAFRE . RIBS B3, Al SAM., 5l SAM A4
H VTR Uo7 B K 207 25 08T, SN AR ()

o ZERINER 1 PR,

DLV (B AE s ) FILE i (il Az
) M A2, LLRIBS, SAM 5L K AT %5 A
PR AR Ve A i, DAL B v PPN A5 53
SRR, TR IR 2550, AR R
ANEF, F2,80)=.45p> .05, W5 H#E R 0%
B3, F2,79)=19.21,p < .001, ,>= .19, SKHRAN

F1 FAESEEHFTERRESERNESR

255 PRIET B AR RO
M SD M SD M SD F P 0y
AR 20.90 2.17 21.42 2.67 21.67 1.86 90 411 02
RIBS 62.70 10.57 60.42 8.25 61.10 9.75 1.16 320 03
it K 5.97 1.33 5.90 1.56 5.50 1.33 97 384 02
PG KT 437 1.79 5.06 1.46 4.07 1.60 3.06 052 .07
S g 5.63 1.30 5.90 1.40 5.33 1.35 1.36 262 .03
J D 4.80 1.96 5.42 1.26 4.77 1.55 1.60 208 .04
1T55 X 2.93 1.82 3.74 1.91 3.90 2.07 2.15 122 05
PSR 4.93 2.03 4.84 1.70 4.80 2.14 04 964 001
A AR 6.37 1.73 5.77 2.08 597 1.65 83 441 02
AR 4.87 1.59 4.55 2.14 4.00 1.95 1.58 212 04
U 2.77 1.65 5.10 1.58 4.83 1.68 18.33 <.001 29
SRR 4.50 2.16 5.48 1.82 457 2.30 2.10 129 05
AR 1.73 1.98 3.84 1.86 3.83 221 10.86 <.001 20

e " p< 057, p< 017, p< 001,
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SUBAEAS AR B3, F2, 79) = 4.38, p=.010,
n, =10, FEESM, HATH RN, 258D
IR, TEASEMET, B sE LS PR (M
=257, SD = .18) WK T g B s P43 (M
=443, SD = .16, p <.001) , X8 5 W 5 )
Vo3 AT s i B LS 4 (M = 7.09, SD
=.18, p<.001) . fEREFRMT, B H
FEMS RS (M =321, SD=.18) WFHEEKTH
AL IRy (M =4.70, SD =16, p<.001 ),
X H IR0 R O A5 ) 15 B 25U T 1R AT 00 O a5 )T
I3 (M=6.60, SD=18, p<.001 ), TEREARE LT,
SIS R (M =2.68, SD=.18) , i
FALT RS PEsr (M =422, SD = .16,

p <001 ) , X B A A1 50 MIK T ot
JEME T (M =682, SD=.18, p<.001) .
FENLEHRIRE, TR BRSO b, SRR, X

[\ 9_-v%

fic W fic & W fic B w
B3 P AR

TR, PR EA RN AR A 1T o

(M =321, SD=.18) BFm T TS (M
=257, SD=.18, p<.05 ) , X, FHHEN
R TRVRR A T IR B R AR
Kl 3 R,

¥ J] SPSS 27.0 T PROCESS ##i {4 (Hayes,
2018 ) $ATH AT, DA AR, I ZE i
SRR E R A AR, B A PR A
At ZE R BRSO A, R = .02, F(2,
88)=.83,p> .05,

3.2 ERPs %5 %
3.2.1 N400 F1 LPC i 1K K I [#

PLFZ. CZ. PZ ML £ R 51125 il N40O Fil LPC
FIIERE, L 350~500ms FifalE , 2:6lEIkg 75ms
P, = AR TG sh LR 4. &S5, K
6 iR

- s
RIEE
L

&
3 4 R B

3 ARSHEH TUSFALTNER
Vs () BLESURI, AT (B) BTN, AT AT R <05, b < 001 IREERRIHRIER,

ZRAE A

3FZ

1000 °

B

|
2 QQ.
1
Bl

fICHTHUE AL A, 350ms 425ms 500ms

3PZ

HOHEL L AT, 350ms

AT BUE I AT

HHBUEL LA

FHHT B LA, 350ms

& 4 =S4 N400 #1 LPC g E K 350~500ms i &

e (A)N40O Fll LPC 1E FZ. CZ. PZ HMRS FIIER; B) IFME. o Eid W i 350ms~500ms i) B,
EHIEE RS X N40O IR %, W (T 35 X B LPC i [R] # ,

PL 75ms MR HITE R, 8



MREE : RHFAE? SR SIS IR HI 2200 287

WikEAH A

. | O®

1 AT BUE UL AT, 350ms 425ms 500ms

@9

cz

OB L, 350ms
AT BB

FETBE A 51

BB M 24, 350ms

3
2.3
15
" 0.8
e
-400 200 ?-g 200 400 600 800 1000 FEEUE L, 350ms 425ms
AHTUIE AL
Pz 7
3 BT
3
1.5 i
08 e, BT

1000 TR BUE AL L, 350ms 425ms 500ms

6 ZEREZH N400 #n LPC i B & 350~500ms i &l

3.2.2 N400 /Hr4s 4

SR ERON A, F2, 87) = .66, p > .05,
XL 0 B8 1) B RN (2, F(2, 86) = 4.83,p < .01,
n,= .05, ZE WK TR, RHR W5
N400 F-HJRIE (M =-41,SD = 03) BE/NTEH
FUEMAS (M =-48,SD =03, p<.01) , MM
FEWLS (M =-46,SD=.03) FIA PSS o B &2
5

SRS TR s EAEH B3, F4,174) =
3.93,p < 01, n,'= .08, BN IIHTRI], TEAIF]
SIRAVERITT, S[R30 B2 2 ] i 1Y N400 22
SRR E S, BRI FESREANT,
B R A 5 | 2 1 N400 “F- IR IR (M = -.48, SD
=.06) BERK TS (M =-38,SD = .06,
p<.05) ; HEFFMAT, THHEWAIRE (M
=-50, 8D = .06) WERTAICHAEM A (M =-38,

SD = .06, p<.01) FIFEHAEMA (M =-39,SD =
06,p<.05) ; AT, SUHAEMLSIRIE (M
=-57,8D = .06) WERTACHA ML (M =-47,
SD = .06, p<.05) FIHEE L (M=-46,SD =
06,p<.05) o [EM BB, STV T
ZEMRNIR, TEVPOASRRR R WLS, AR FARR %
RS K11 N40O P-4 IR e i 25 25 5. LR 7 B .
3.2.3 LPC /s

SRE RN EZE, F2, 87) = 44, p > 05; W
JSUBTHUE ) SR B E, F2, 87) =19, p > .05; <,
WRFUHIAI B (2 BAE AN, F(4, 174)=1.17,p >
05,

M X )22 BAE B3, F(8, 170) = 2.85,
p <.05 n,=.06, BN R, EHITIX,
2Rk LPC F R G (M = .05, SD = .05 ) Flgk
R (M =-.09,SD =.04) (257 h% 0%,



288 N
A 0.8 o 252, B 08 om a5eq
wisE . i
A FEACH = A
0.6

N400°F- £ i i
i 5 :
i

& &

L 1
B3 P AR L

N400 T-H iR

&

t ]
G Y T AT

7 N400 SRt x MAFHHEHZEIER

T (A) Bl SRR,

p =.067; FETIIX, 55540 (M =-.09, SD=.04)
FIEER M (M=.04,SD=04) FREER, p<
.05,
3.3 1T H45FRF1 N400, LPC ZIAJfAHE

XFAT A 36 H5 AN 45 i XY N400 ., LPC -3 4% i
HEAT— RGN B IR IS o B A 17 43
N400 PR IE7E CPZ | i & MAHE, r=-21,p <
05, 7EPZ FREMAME, r=-31,p<.01;7E P4 [
FAAR, r=-26,p<.05,

4 i

AHIFGEAH FH ERPs £, 4557 3 A BRI oA 36 A5
SR EZ A AN PSP RO, B e ek, TR
GERRW, HasSME, RIS ER S T AR
RB RIS AT B A, AR S e - SE 1
WiEAR 7. ERPs G5 R, AT X 5 B A
FE WL AT PR BT 5 | A 1) N40O R ny B 5, e
N400 ] BE A S OSSOl 248 b . EAE
MR B P, AR 5 & 1) LPC HiRiR
KFIH B EER AREE AR METET,
NA400 P32 LSBT L IR 7 A PN [ 1A,
RS SN UL P VR A 22 S i AR B
TEMIY LPC HRIE I,

W N 32 395 SR 1 A3 0T AE BT 801 8 SO a1 1 B
FETE T, X R REVR T k0% i B e MR RRAE

( Diego et al., 1998 ) . Herz (2009 ) #&i, HKiEH
H A3k T R P CIZ R B . YA
IS ATV R, 2R T REIE 1C 12 I 1G5
AN YRR B S A R R B A, DA
RGBSR B R B ) A, o — ]

ISP AT R s (B) BESEWLAURTRIEE , RISABUN M HTAE R "p <05, 7. p < 0L IRZELRANFARAUELR

RERR R, RSB I ICAT 44 v XU A5 1 3T
B, TR T MR PEHIbR I o B AR I
S FECR AN BT FE (Scheydt et al,
2017) o HAMRR I AGERGGT B FEE, AlfTe
PP PRIfE ] RSB AIE 4™ 4% (Krédmer, 2014)

PRIEFAE R — Sk, AT Refe iR
GERABIPERIBRAE, DT ke X IR S 45 T 5
Vo3, 34k, WSIRMLZ50E, 18- 1=
SRR TR IS PR T % R 2F L ML R

IR 2 i (U L BEALAR ) Rk 42
MZICHINEah7KF (Kennedy et al., 2011; Moss et al.,
2003) o CLBEARGHE —FTEN D Re i s
Mt i, AR THREE T, k2= fnd
12, (Hasselmo & Sarter, 2011 ) . K, #iEFX)
PR PPN B IR, T R TR TR R e AR A
KIGVERRIIVER . WFoR 2 Rt s, FEARF AR
FEAFZMA A W ESBAE TN o 3K AT BB R R
HEACHE B O PR R RCR ( Setzer, 2009) o AR
AT B T8 7 FnAAiR TS 25 ( Diego et al., 1998 )

BENHTFEE (Chioca et al., 2013 ) , {HH AR XA
TP 5 . SEPR b, B R AR
A REMOIARIS R, AMARR TARICIZRIT
K%, BOIMAMATE 5 G C T Z AN AT 55 1 1 s o st

( Moss etal., 2003 ) .

ARG IR B AT 26 [ A28 A T o 22 B RO XN A
P PE I RARAE ], (B S8R 2s FIF AR SRz
Wo Hi—, SWRAY R R Mo 388 5 AROR T ety ik
Tk, &5, MRS SERRERN2ZES, F—
KRG K WA 25 RV T REAE AR A7 7 2 25 =

(Herz, 2009 ) . .=, BEHE T M 01H 45 AR 50 1Y



MREE : RHFAE? SR SIS IR HI 2200 289

B A 5 AP AR T RN (EIRAE,
2011) o ABFFEEE AR IMVE I MR IR, BRARX
fE—E PR ke T I B TP, (R ] BE
SR K SRR AR IR B A, ST L
IR, AT A RETELL B 1SR 3 FE A RO
RIEFE XL W E T ER, RIS AR e A
WFIEhARAT BN R, THEAR R, H8 b A JfaE
T bt A SRAE T T it R v o BBl
Spangenberg 5 A (1996 ) fiff5¢ T ¥ 5% S Mk ] 5%
M) o R i A, 45 R /s SRS 4 0 Wl 3
SO, JRUHE, FEDFIT MO S PSRRI 5
MRS, BRI Mt A R I8 5 VA1 4 k) 155 8 R e
7K3F ( Morrin & Ratneshwar, 2000 ) . 55 IA N,
SRATIA NP A5 00 T AR B 1 26 A8 AL R 1 O
T R # % (Chebat & Michon, 2003; Ellen & Bone,
1998 ) o ARWFRESRALRHH R, X—
FIMEA Ja S, B BEsm s IR 5E R X 251
S, N RES PRGN IR R R EA R A
TESIRARSE . BN, AR ER, R met
N A AL R 35 HOE AR5, ik
L A= AR ( Chebat et al., 2001 ) . Bk
VE M WELSE BRI, T RE S 2 Us E il — A
PG 2, SRR A B, A
FITFIRASE 7~ SRTE B 1 PR LA DA 1 R o )
YEHS

AR Z A B R, R ATTURER B A [) R X s
PENLS I A 2 TG Sh B A 35 22 5% . 16 N400
Ik B 78 PN, XU A 800 X ot 080 A = 45 A
Wi T AFE. BARMF, XFasAdl, kb
WL 5] A 1) N40O R0 A ABFGE—2k, Bk UL
JUBTUE O HR E, N400 SF R PR IE AR A, v 455
FEUL A5 51 & 1) N40O Ab T Hr a5 7K1, e B 20 B R A5
5| & 1 N40O 500 i 2 R FAH i s, % & L
T N40O 1 A J52 A i A B £ S 1) A 2 2 B
Fro Luo 5 A (2006 ) #i5 Hi N400 R0 78 A ki X 8
FEE A T ER, A N400 B £
b S T AR BT R B S o S I A B2
FEAR LB 2 BH A (O] 38 B SO IE B B . N400
PRI /IS A AT i T #5058 sz 3] )i
SCRZE AR LA A AT PR SO st e AT Hh A 5%

JIFERE (Kutas & Federmeier, 2000; Kutas & Hillyard,
1980) o TEAHFEHT, Bl B0 K T e i A
ARG, SR ECERE L hsE, R ARTE
TN Z AN ES T3 B I A I RE & M 2% . X —
AP RS B AN T B S e N400 P-4 ik i 1
Al b THERERE, 1T I8P Es R s AT
AN TR UL A 1 AN P48 SR A Z ) DR —
o JAE RN P UL A5 P B4 53 M A T S e
AN AT A, ARSI SR (R N400 R
225 ) ATREAE—E R LR 1T ARX LS TN
PRI TERE

TEMEARFEZATT, BB WL 5 | & 1 N400
P8 S 2 RIS U A, AT
PR, HEARHLEAATIOMRCR, SEg b Il H r sE A
TR Y o R D B A S R 5 RE e, FLREfS
b A TR 2 R G T Bl (Diego et al., 1998;
Sayorwan et al., 2012) . #fgi, HEAKFHA] AE K HH
BRSO, FBCMAR RS S R, (AN
TARIEMS R R, NIifiif5 A A
B AE A B =B B S B A5 | & TSR Z Y N400
RN g, ASSEEARA B S IR,
XA — AR

TERIET SR, AR B W5 & T L
AR50 58 1 g 50 J3E WL i B K N400 500, 3k 3%
WX OISR SPE A T S AR, X
ANFE BRI . — 7T, YRR AL Y AR e
o At 3 1Y) N400 B4, 33X T BRI T A 2% A X A
N HE 2 THE H ( Hussain et al., 2022; Moss &
Oliver, 2012; Moss et al., 2018; Riby et al., 2023 ) , £
R AR AR A RO S 5 S, A
R, DT TR T 200 3 O P e B R A
/N NA0O B0 53— T3 T, X6 Hh st B WL s i i
LT B KA N40O R0, X Al BB M PP i 752
S A1 35 P A5 S PR 4 BE B T4, Rietzschel 55 A

(2010) F8H, PR B AR MERE B 3 P s 55 = 4 1)

TR S MR SE s Pk, BAR A P E &
AR . FEAMFEH, IR A T T
WHL, TERIEFH T RAET ] AR ELM N40O B8 .
SR, H SR P O S HEEL i P s B i
PRIEF IR R B S T, ATRES MR 25 5 9t



290 B OR #

WA RSB T . AEXFPG T, AMATE 24k
G2 A5 BRI THIWT, B T AT
2, IXFNEAN TN S TS AAAE A R 7 451
P R RE L AR Y N400 AL

A FEARNEE S B0 B2 X LPC i i i) b %
W, WIS, NA00 2 J5 7748 — > JE S5 1 i
Wit , B SRR AR NI B LPC A
e, MITFECLPC X B s r m ks, 5
{8 LPC IR 7 (Rosler & Heil, 1991) . Ak,
LPC 38 H# R S T MATE B UOK BB IUCCAF
B EUa, @b PR A L) e
( Osterhout & Nicol, 1999 ) . JEBEARFI45 (2006 )
$eit, LPC PRIR A A SR S SO TARSE,
MR Z W AR AR R 55 T . TR R
H i) It I A SRR A TR TE A Y PR
BAER AR EAAAE2E 5, T a7 o e
i) F I LB T UE B XFMER R,
KA AT BEATT ZE ST MR CEHN T a3 A,
PR AT 53 A W8 SIS TR0 B LPC PR A7 i 25
FEM, SR, BRSO T & B LPC PRIEAEREE G
XEME SRR EFHZ M ES ., BARmS,
B XA ZFE T LPC PR 0, Eas 35k
ORI IE 5 T X AR A4 LPC HiRiF N
1E, MAEZSEM N, Db LPC 22 AR
FERA LA FN28 A5, AT g S B AZ 21 N40O 5t
BRSO O SEIE . 4545 N400 F1 LPC &3, X Alfig
M R B HIN T A i AR
AT R, AN BRI ) SR e o B

MR RAEAE — L R B, B0, ABFRAUR
T T AR 1 A AR X B 1 UL A PN A5
RFZLLHA AT BEAOPRHLE] . 5 R RrE R 51
B OO RS DIOCHR, AR i
PRE I R A M TP A ] BEVE R ok,
R T G ARAE DA P R X S 2 A 4
AT RA THMEHEL S (UL, ) i &P
R, ARAFE AT DL R MR B TR AT
b NSRRI, B2, AR e
SRAIA IR, Had ot s (AR, LS S
H SRR B L2 H 2 AR B T RAETE . RS
FE 0] % A AR LS A S P TS, BN e

B P AR S S SERREE N SRR B WA
MZE5e. LAk, ANIRILSEHUREE A a] BEX AR ]
SRR B, AT AT LAE 1 PR [
IR 2 5 A LR U, A A PR A Y
PR AT, DT SRS T Al R ) i
PP IS . o5 — s Bt — PR N R
JE BT P A R R BB (Anis Y el 15198
B, Bpep RIS ) XS IE SUAT RE 2 F
FEAR AR, fn, BIRAPITERM T
HAT IR 3 BER ) ERPs 5K, ARG T 58
AL P AR ARG 2l , {5 EEG 7EZS [0 HER
EAFAERIR . ARSI AT % iz RGP (MEG )
SIIREREIER R (IMRT) FHR, FRE5 G AR
FORFE Sz IR . TH R AL 7~ S5 0T
FEITEFEALE I HAR,, ITRA T i R0 15
PP B0 i 176 S o

5 #ig

SBRFZI AT B S PR . AR

A FH AT BEAE TR TR T, 374 A A P

FUE BN AITG S, DTS A e 5 AU b B

S AR

S0k

EIR TR SRERG . 2011). A R 3 26 ——BE T SRR
FIVHIBEATBME ORI L OFE#4R . 43(10), 1124-1137.

RPN, BTl , B, SRR 4, AR e L (2017). WOZEHR T IR PN T 72 -
HrEi N400 5 LPC. .OFEZAR , 49(2), 143154,

JAIZE 5 | (2012). MRS ML S TE G RS H. O PEFIFIERE . 20(1),
2-9.

JEIEAR , -4 . (2006). 15 T NHIIGHERL . UL W BREE | 254 BRRE (4 ). 2A
HIFPZEFIZECFE (pp. 300-313). AL mURA = HRAL .

Abraham, A., Rutter, B., & Hermann, C. (2021). Conceptual expansion via novel
metaphor processing: An ERP replication and extension study examining
individual differences in creativity. Brain and Language, 221, Article 105007.

Achour, M., Salem, 1., B. Ferdousi, F., Nouira, M., Fredj, M., B. Mtiraoui, A., Isoda,
H., & Saguem, S. (2022). Rosemary tea consumption alters peripheral anxiety
and depression biomarkers: A pilot study in limited healthy volunteers.
Journal of the American Nutrition Association, 41(3), 240-249.

Angelucei, F. L., Silva, V. V., Dal Pizzol, C., Spir, L. G., Praes, C. E. 0., &
Maibach, H. (2014). Physiological effect of olfactory stimuli inhalation in
humans: An overview. International Journal of Cosmetic Science, 36(2), 117~
123.

Araki, R., Sasaki, K., Onda, H., Nakamura, S., & Hashimoto, K. (2020). Effects of

continuous intake of rosemary extracts on mental health in working generation



MRELE : RHFHME? SR IS ST B2 0E 291

healthy Japanese men: Post-hoc testing of a randomized controlled trial.
Nutrients, 12(11), Article 3551.

Arzouan, Y., Goldstein, A., & Faust, M. (2007). Brainwaves are stethoscopes: ERP
correlates of novel metaphor comprehension. Brain Research, 1160, 69-81.

Ashby, F. G., Isen, A. M., & Turken, A. U. (1999). A neuropsychological theory of
positive affect and its influence on cognition. Psychological Review, 106(3),
529-550.

Atsumi, T., & Tonosaki, K. (2007). Smelling lavender and rosemary increases free
radical scavenging activity and decreases cortisol level in saliva. Psychiatry
Research, 150(1), 89-96.

Ballanger, B., Bath, K. G., & Mandairon, N. (2019). Odorants: A tool to provide
nonpharmacological intervention to reduce anxiety during normal and
pathological aging. Neurobiology of Aging, 82, 18-29.

Baron, R. A. (1983). “Sweet smell of success” ? The impact of pleasant artificial
scents on evaluations of job applicants. Journal of Applied Psychology. 68(4),
709-713.

Baron, R. A., & Bronfen, M. I. (1994). A whiff of reality: Empirical evidence
concerning the effects of pleasant fragrances on work—-related hehavior.
Journal of Applied Social Psychology, 24(13), 1179-1203.

Baron, R. A., & Kalsher, M. J. (1998). Effects of a pleasant ambient fragrance on
simulated driving performance: The sweet smell of... safety? Environment and
Behavior, 30(4), 535-552.

Baron, R. A., & Thomley, J. (1994). A whiff of reality: Positive affect as a potential
mediator of the effects of pleasant fragrances on task performance and helping.
Environment and Behavior, 26(6), 766-784.

Bauer, P. J., & Jackson, F. L. (2015). Semantic elaboration: ERPs reveal rapid
transition from novel to known. Journal of Experimental Psychology: Learning,
Memory, and Cognition, 41(1), 271-282.

Bradley, M. M., & Lang, P. J. (1994). Measuring emotion: The self—assessment
manikin and the semantic differential. Journal of Behavior Therapy and
Experimental Psychiatry, 25(1), 49-59.

Burnett, K. M., Solterbeck, L. A., & Strapp, C. M. (2004). Scent and mood state
following an anxiety—provoking task. Psychological Reports, 952), 707-722.

Busca, L., Grobert, J., & Vellera, C. (2021). Effect of congruent scent diffusion on
individual creative fluidity: Mental imagery instruction and iconic stimulus as
possible moderators. Creativity and Innovation Management, 30(3), 511-522.

Cahill, L., Babinsky, R., Markowitsch, H. J., & McGaugh, J. L. (1995). The
amygdala and emotional memory. Nature, 377(6547), 295-296.

Campenni, C. E., Crawley, E. J., & Meier, M. E. (2004). Role of suggestion in odor—
induced mood change. Psychological Reports, 94(3), 1127-1136.

Carnevale, P. J., & Probst, T. M. (1998). Social values and social conflict in
creative problem solving and categorization. Journal of Personality and Social
Psychology. 74(5), 1300-1309.

Chebat, J. C., Chebat, C. G., & Vaillant, D. (2001). Environmental background
music and in—store selling. Journal of Business Research, 54(2), 115-123.
Chebat, J. C., & Michon, R. (2003). Impact of ambient odors on mall shoppers'

emotions, cognition, and spending: A test of competitive causal theories.
Journal of Business Research, 56(7), 529-539.
Chioca, L. R., Ferro, M. M., Baretta, I. P., Oliveira, S. M., Silva, C. R., Ferreira,

J., Losso, E. M., & Andreatini, R. (2013). Anxiolytic-like effect of lavender
essential oil inhalation in mice: Participation of serotonergic but not GABAA/
benzodiazepine neurotransmission. Journal of Ethnopharmacology. 147(2),
412-418.

Dalton, P., Maute, C., Oshida, A., Hikichi, S., & Tzumi, Y. (2008). The use of
semantic differential scaling to define the multidimensional representation of
odors. Journal of Sensory Studies, 23(4), 485-497.

De Dreu, C. K. W., Baas, M., & Nijstad, B. A. (2008). Hedonic tone and activation
level in the mood—creativity link: Toward a dual pathway to creativity model.
Journal of Personality and Social Psychology, 94(5), 739-756.

Diego, M. A., Jones, N. A_, Field, T., Hernandez—Reif, M., Schanberg, S., Kuhn, C.,
& Galamaga, M. (1998). Aromatherapy positively affects mood, EEG patterns
of alertness and math computations. International Journal of Neuroscience,
96(3-4), 217-224.

Dietrich, A. (2004). The cognitive neuroscience of creativity. Psychonomic Bulletin
and Review, 11(6), 1011-1026.

Dietrich, A., & Kanso, R. (2010). A review of EEG, ERP, and neuroimaging studies
of creativity and insight. Psychological Bulletin, 136(5), 822-848.

Dolan, R. J. (2002). Emotion, cognition, and hehavior. Science, 298(5596), 1191-
1194.

Eichenbaum, H. (2001). The hippocampus and declarative memory: Cognitive
mechanisms and neural codes. Behavioural Brain Research, 127(1-2), 199—
207.

Ellen, P. S., & Bone, P. F. (1998). Does it matter if it smells? Olfactory stimuli as
advertising executional cues. Journal of Advertising, 27(4), 29-39.

Filiptsova, O. V., Gazzavi-Rogozina, L. V., Timoshyna, I. A., Naboka, O. L.,
Dyomina, Y. V., & Ochkur, A. V. (2018). The effect of the essential oils of
lavender and rosemary on the human short—term memory. Alexandria Journal
of Medicine, 54(1), 41-44.

Finke, R. A., & Slayton, K. (1988). Explorations of creative visual synthesis in
mental imagery. Memory and Cognition, 16(3), 252-257.

Gao, Z. N., Cheng, L. L., Li, J. C., Chen, Q. L., & Hao, N. (2022). The dark
side of creativity: Neural correlates of malevolent creative idea generation.
Neuropsychologia, 167. Article 108164.

George, J. M., & Brief, A. P. (1996). Motivational agendas in the workplace: The
effects of feelings on focus of attention and work motivation. In B. M. Staw & L.
L. Cummings (Eds.), Research in organizational behavior: An annual series of
analytical essays and critical reviews (pp. 75-109). Elsevier Science.

Gongalves, F., Cabral, D., Campos, P., & Schéning, J. (2017). I smell creativity:
Exploring the effects of olfactory and auditory cues to support creative writing
Tasks. In Proceedings of the 16th IFIP TC 13 International Conference on
Human-Computer Interaction, Cham.

Guilford, J. P. (1967). Creativity: Yesterday, today and tomorrow. The Journal of
Creative Behavior, 1(1), 3-14.

Hagoort, P. (2003). How the brain solves the binding problem for language: A
neurocomputational model of syntactic processing. Neurolmage, 20, S18-S29.

Hagoort, P., Hald, L., Bastiaansen, M., & Petersson, K. M. (2004). Integration of
word meaning and world knowledge in language comprehension. Science,

304(5669), 438-441.



292 i I

B F

Hasselmo, M. E., & Sarter, M. (2011). Modes and models of forebrain cholinergic
neuromodulation of cognition. Neuropsychopharmacology, 36(1), 52-73.
Hayes, A. F. (2018). Introduction to mediation, moderation, and conditional process

analysis: A regression—based approach. Guilford Press.

Herz, R. S. (2009). Aromatherapy facts and fictions: A scientific analysis of
olfactory effects on mood, physiology and behavior. International Journal of
Neuroscience, 119(2), 263-290.

Ho, C., & Spence, C. (2005). Olfactory facilitation of dual-task performance.
Neuroscience Letters, 389(1), 35-40.

Hussain, S. M., Syeda, A. F., Alshammari, M., Alnasser, S., Alenzi, N. D., Alanazi,
S. T., & Nandakumar, K. (2022). Cognition enhancing effect of rosemary
(Rosmarinus officinalis L.) in lab animal studies: A systematic review and
meta—analysis. Brazilian Journal of Medical and Biological Research, 55,
Article e11593.

lijima, M., Nio, E., Nashimoto, E., & Iwata, M. (2007). Effects of aroma on
the autonomic nervous system and brain activity under stress conditions.
Autonomic Neuroscience, 135(1-2), 97-98.

Iveevic, Z., & Hoffmann, J. (2019). Emotions and creativity: From process to person and
product. In J. C. Kaufman & R. J. Sternberg (Eds.), The Cambridge handbook of
creativity (pp. 273-295). Cambridge University Press.

Jia, L. J., Tang, S., Song, Y., Ren, J. Y., Li, F. H., & Huang, F. R. (2023). Cognitive
control in creative discovery: The gap between ideal and reality. Biological
Psychology, 178, Article 108522.

Kennedy, D. O., Dodd, F. L., Robertson, B. C., Okello, E. J., Reay, J. L., Scholey,
A. B., & Haskell, C. F. (2011). Monoterpenoid extract of sage (Salvia
lavandulaefolia) with cholinesterase inhibiting properties improves cognitive
performance and mood in healthy adults. Journal of Psychopharmacology.
25(8), 1088-1100.

Kridmer, W. (2014). Thinking, fast and slow. Statistical Papers, 55(3), 915.

Kutas, M., & Federmeier, K. D. (2000). Electrophysiology reveals semantic memory
use in language comprehension. Trends in Cognitive Sciences, 4(12), 463—
470.

Kutas, M., & Hillyard, S. A. (1980). Event—related brain potentials to semantically
inappropriate and surprisingly large words. Biological Psychology, 11(2), 99—
116.

Kutas, M., & van Petten, C. K. (1994). Psycholinguistics electrified: Event—related
brain potential investigations. In M. A. Gernsbacher (Ed.), Handbook of
psycholinguistics (pp. 83—143). San Diego: Academic Press.

Kutlu, A. K., Yilmaz, E., & Cegen, D. (2008). Effects of aroma inhalation on
examination anxiety. Teaching and Learning in Nursing, 3(4), 125-130.

Larsson, M., & Willander, J. (2009). Autobiographical odor memory. Annals of the
New York Academy of Sciences, 1170(1), 318-323.

Lee, Y. S., Chang, J. Y., & Choi, J. N. (2017). Why reject creative ideas? Fear as
a driver of implicit bias against creativity. Creativity Research Journal, 29(3),
225-235.

Lorig, T. S., Huffman, E., DeMartino, A., & DeMarco, J. (1991). The effects
of low concentration odors on EEG activity and behavior. Journal of
Psychophysiology. 5(1), 69-77.

Lorig, T. S., Schwartz, G. E., Herman, K. B., & Lane, R. D. (1988). Brain and odor:

IL EEG activity during nose and mouth breathing. Psychobiology, 16(3), 285—
287.

Lu, K. L., & Hao, N. (2019). When do we fall in neural synchrony with others?
Social Cognitive and Affective Neuroscience, 14(3), 253-261.

Lu, K. L., Qiao, X. N., & Hao, N. (2019). Praising or keeping silent on partner' s
ideas: Leading brainstorming in particular ways. Neuropsychologia, 124, 19—
30.

Luo, J., Niki, K., & Knoblich, G. (2006). Perceptual contributions to problem
solving: Chunk decomposition of Chinese characters. Brain Research Bulletin,
70(4-6), 430-443.

Masiria, S., Agnoli, S., & Corazza, G. E. (2019). How does emotion influence the
creativity evaluation of exogenous alternative ideas? PLoS ONE, 14(7), Article
€0219298.

Morrin, M., & Ratneshwar, S. (2000). The impact of ambient scent on evaluation,
attention, and memory for familiar and unfamiliar brands. Journal of Business
Research, 49(2), 157-165.

Moss, M., Cook, J., Wesnes, K., & Duckett, P. (2003). Aromas of rosemary and
lavender essential oils differentially affect cognition and mood in healthy
adults. International Journal of Neuroscience, 113(1), 15-38.

Moss, M., & Oliver, L. (2012). Plasma 1, 8—cineole correlates with cognitive
performance following exposure to rosemary essential oil aroma. Therapeutic
Advances in Psychopharmacology, 2(3), 103-113.

Moss, M., Smith, E., Milner, M., & McCready, J. (2018). Acute ingestion of
rosemary water: Evidence of cognitive and cerebrovascular effects in healthy
adults. Journal of Psychopharmacology, 32(12), 1319-1329.

Mumford, M. D. (2003). Where have we been, where are we going? Taking stock in
creativity research. Creativity Research Journal, 15(2-3), 107-120.

Neville, K. R., & Haberly, L. B. (2004). Olfactory cortex. In G. M. Shepherd (Ed.),
The synaptic organization of the brain (pp. 415-454). Oxford University Press.

Orwig, W., Beaty, R. E., Benedek, M., & Schacter, D. L. (in press). Creative
evaluation: The role of memory in novelty & effectiveness judgements.
Creativity Research Journal.

Osterhout, L., & Holcomb, P. J. (1993). Event-related potentials and syntactic
anomaly: Evidence of anomaly detection during the perception of continuous
speech. Language and Cognitive Processes, 8(4), 413-437.

Osterhout, L., & Nicol, J. (1999). On the distinctiveness, independence, and time
course of the brain responses to syntactic and semantic anomalies. Language
and Cognitive Processes, 14(3), 283-317.

Patterson, F. (2004). Personal initiative and innovation. In C. D. Spielberger (Ed.),
Encyclopedia of applied psychology (pp. 843-855). Elsevier.

Pellegrino, R., Sinding, C., de Wijk, R. A., & Hummel, T. (2017). Habituation and
adaptation to odors in humans. Physiology and Behavior, 177, 13-19.

Pijnacker, J., Geurts, B., van Lambalgen, M., Buitelaar, J., & Hagoort, P. (2011).
Reasoning with exceptions: An event—related brain potentials study. Journal of
Cognitive Neuroscience, 23(2), 471-480.

Rataj, K., Przekoracka—Krawczyk, A., & van der Lubbe, R. H. J. (2018). On
understanding creative language: The late positive complex and novel
metaphor comprehension. Brain Research, 1678, 231-244.

Razumnikova, O. M. (2009). Peculiarities of information selection in the process of



MRELE : RHFHME? SR IS ST B2 0E 293

creative thinking. Psychology Journal of the Higher School of Economics, 6,
134-161.

Riby, L. M., Edwards, S., McDonald, H., & Moss, M. (2023). The impact of a
rosemary containing drink on event-related potential neural markers of
sustained attention. PLoS ONE, 18(6), Article e0286113.

Rietzschel, E. F., Nijstad, B. A., & Stroebe, W. (2010). The selection of creative
ideas after individual idea generation: Choosing between creativity and impact.
British Journal of Psychology, 101(1), 47-68.

Ritter, S. M., Strick, M., Bos, M. W., van Baaren, R. B., & Dijksterhuis, A. (2012).
Good morning creativity: Task reactivation during sleep enhances beneficial
effect of sleep on creative performance. Journal of Sleep Research, 21(6), 643—
647.

Rominger, C., Benedek, M., Lebuda, 1., Perchtold—Stefan, C. M., Schwerdtfeger,
A. R., Papousek, 1., & Fink, A. (2022). Functional brain activation patterns of
creative metacognitive monitoring. Neuropsychologia, 177, Article 108416.

Rosler, F., & Heil, M. (1991). Toward a functional categorization of slow waves:
Taking into account past and future events. Psychophysiology, 28(3), 344~
358.

Runco, M. A., Plucker, J. A., & Lim, W. (2001). Development and psychometric
integrity of a measure of ideational behavior. Creativity Research Journal,
13(3-4), 393-400.

Rutter, B., Kroger, S., Hill, H., Windmann, S., Hermann, C., & Abraham, A.
(2012). Can clouds dance? Part 2: An ERP investigation of passive conceptual
expansion. Brain and Cognition, 80(3), 301-310.

Sayorwan, W., Siripornpanich, V., Piriyapunyaporn, T., Hongratanaworakit, T.,
Kotchabhakdi, N., & Ruangrungsi, N. (2012). The effects of lavender oil
inhalation on emotional states, autonomic nervous system, and brain electrical
activity. Journal of the Medical Association of Thailand, 95(4), 598-606.

Scheydt, S., Miiller Staub, M., Frauenfelder, F., Nielsen, G. H., Behrens, J., &

Needham, 1. (2017). Sensory overload: A concept analysis. International

Journal of Mental Health Nursing. 26(2), 110-120.

Setzer, W. N. (2009). Essential oils and anxiolytic aromatherapy. Natural Product
Communications, 4(9), 1305-1316.

Sowndhararajan, K., Cho, H., Yu, B., & Kim, S. (2015). Effect of olfactory
stimulation of isomeric aroma compounds, (+)-limonene and terpinolene on
human electroencephalographic activity. European Journal of Integrative
Medicine, 7(6), 561-566.

Sowndhararajan, K., & Kim, S. (2016). Influence of fragrances on human psychophysiological

activity: With special reference to human electroencephalographic response. Scientia
Pharmaceutica, 84(4), 724-751.

Spangenberg, E. R., Crowley, A. E., & Henderson, P. W. (1996). Improving the
store environment: Do olfactory cues affect evaluations and behaviors? Journal
of Marketing, 60(2), 67-80.

Tang, S., Jia, L. J., Ren, J. Y., Li, F. H., Luo, J., & Huang, F. R. (2022). Reactive
control in evaluating appropriately or inappropriately novel ideas: Evidence
from electrophysiological measures. Psychophysiology, 59(7), Article 14010.

Touhara, K., & Vosshall, L. B. (2009). Sensing odorants and pheromones with
chemosensory receptors. Annual Review of Physiology. 71, 307-332.

Valnet, J. (1990). The practice of aromatherapy. Rochester: Healing Arts Press.

Vernet-Maury, E., Alaoui-Ismaili, O., Dittmar, A., Delhomme, G., & Chanel,
J. (1999). Basic emotions induced by odorants: A new approach based on
autonomic pattern results. Journal of the Autonomic Nervous System, 75(2-3),
176-183.

Wang, B. T., Zhou, H., Duan, H. J., Wang, X. W., Song, B. P., & Hu, W. P. (2021).
Highly creative individuals process creative pictorial information more
effectively: Evidence from an ERP Study. Creativity Research Journal, 33(2),
124-137.

Warm, J. S., Dember, W. N., & Parasuraman, R. (1991). Effects of olfactory
stimulation on performance and stress in a visual sustained attention task.

Journal of the Society of Cosmetic Chemists, 42, 199-210.



294 B OR #

Sniffing Out Originality? The Influence of Odors on the
Evaluation of Creative Ideas

Xing Liangyu ", Yu Tingting', Qiao Xinuo', Hao Ning ™
('Shanghai Key Laboratory of Mental Health and Psychological Crisis Intervention, School of Psychology and Cognitive Science, East China Normal
University, Shanghai, 200062 )( > Department of Psychology, National University of Singapore, Singapore, 117570)

(’Key Laboratory of Philosophy and Social Science of Anhui Province on Adolescent Mental Health and Crisis Intelligence Intervention, Hefei Normal

University, Hefei, 230601 )

Abstract  Olfaction serves as a critical channel through which humans interact with their environment. Extensive research has explored the effects of
odors on psychological phenomena, including emotion, memory, and decision-making. However, its impact on creative thinking, particularly during
the evaluation phase, remains underexplored. The evaluation of creative ideas is a pivotal stage in creative thinking, and understanding the role of
odors may provide insights into how environmental factors may enhance creativity. This study aims to fill this gap by using Event-Related Potentials
(ERPs) to investigate how odors influence the evaluation of creative ideas and the associated neurophysiological mechanisms.

Among natural odors, lavender and rosemary have been extensively studied for their psychological and physiological effects. Lavender is widely
recognized for its relaxing properties, while rosemary is known to enhance alertness. In this study, these two odors were selected as olfactory stimuli
to examine their different effects on creativity evaluation. A 3 (odors: air, rosemary, lavender) x 3 (novelty of ideas: low novelty, medium novelty, high
novelty) mixed design was conducted: odors served as a between-subjects variable, while novelty of ideas served as a within-subjects variable. Ninety-
one participants were randomly assigned to one of three conditions: Air (n=30), Rosemary (n=31), and Lavender (n=30). Odors, derived from pure
essential oils, were delivered via the Sniff-0 portable scent controller (CyNexo srl, Italy). Participants were asked to complete the Self-Assessment
Manikin scale to measure the valence and arousal of their emotional states before and after the creative evaluation task. During the task, they rated the
originality of ideas from three novelty levels (low, medium, and high). Brain activity was recorded using electroencephalography (EEG) during the
evaluation process, and ERP data were analyzed to explore the neurophysiological correlates of odor-induced creativity modulation.

The behavioral results revealed a significant interaction between odors and novelty of ideas. Specifically, exposure to the rosemary scent
significantly increased originality ratings for low-novelty ideas compared to the air condition. This effect is likely attributed to the alertness-inducing
properties of rosemary. Mediation analysis revealed no evidence that emotional pathways mediated the effects of odors on creativity evaluation,
suggesting that these effects are more directly related to cognitive processing rather than emotional changes.

The ERP results showed that odors significantly influenced brain activity during creative idea evaluation. In the N400 time window, novelty
modulated amplitude patterns differently across odors conditions. In the air condition, highly novel ideas elicited larger N400 amplitudes compared to
ideas with lower novelty, reinforcing the role of the N400 as a reliable neural marker for processing novel information. In the lavender condition, highly
novel ideas induced significantly greater N400 amplitudes than medium- and low-novelty ideas. This effect may be attributed to the calming properties
of lavender, which potentially “slowed” cognitive processing, leading to pronounced neural responses only for highly novel stimuli. A distinct pattern
emerged in the rosemary condition, where medium-novelty ideas elicited the largest N400 amplitudes. This suggests that rosemary uniquely influenced
the evaluation of novelty. Medium-novelty ideas, which are often perceived as both useful and original, may have prompted greater cognitive effort in
participants who experienced heightened alertness from rosemary exposure. This increased attentional engagement could explain the amplified N400
responses observed for medium-novelty stimuli. For the late positive complex (LPC), differences emerged between the rosemary and air conditions in
specific brain regions. In the frontal region, LPC amplitudes were more negative under rosemary condition and positive under air condition, whereas
in the parietal region, LPC amplitudes were positive under rosemary condition and negative under air condition. These LPC variations, observed only
between rosemary and air condition, may reflect lingering effects of N400 activity. Taken together, the N400 and LPC findings implicate that rosemary
influenced cognitive processing throughout the evaluation process, extending beyond initial conflict detection.

Opverall, odors influence how individuals evaluate creative ideas. The effects of rosemary appear to enhance arousal levels and regulate cognitive
activity related to novelty processing, facilitating a sharper perception of originality. These findings have theoretical implications for understanding the
mechanisms of creative evaluation and practical applications for using odors to enhance creative thinking. The study highlights the potential of sensory
integration in creative practices and encourages further exploration of the complex interplay between sensory input and cognitive processes.

Key words odors, evaluation of creative ideas, originality, N400, LPC



