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Abstract

Existing studies have confirmed the existence of the memory superiority effect in insight, yet the
core mechanism underlying this effect—whether it stems from generative processing or the “Aha”
experience—remains controversial. Additionally, their differential impacts on the memory of dis-
tinct types of information during the insight process have not been clearly elucidated. Adopting a
learning-testing paradigm and using Chinese Remote Association Test (CRAT) items as experimental
materials, the present study manipulated processing modes and the presence or absence of the
“Aha” experience to investigate their effects on the recognition performance of target words and
cue words. Behavioral results showed that for target word recognition, spontaneous insight yielded
superior memory outcomes: compared with induced insight, spontaneous insight was associated
with a higher recognition hit rate, shorter recognition response time, and higher confidence ratings.
For cue word recognition, the presence of the “Aha” experience led to better memory performance,
as evidenced by a significantly higher recognition hit rate relative to the absence of the “Aha” expe-
rience. This study confirms that processing modes and the “Aha” experience exert differential ef-
fects on the memory of target words and cue words: processing modes play a dominant role in the
recognition of target words, while the “Aha” experience has a more prominent impact on the recog-
nition of cue words.
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1. 5l

WG 48 MARLE R R R N RS, DLRIR . ARG 7 A ikl m, R 30A R o7 Z IR
(Whifag, JRfsr, 2005; PLVEEE4E, 2013; Kounios & Beeman, 2014), I B8 FIbR EFGSAE 2 HEFEE
“UTRG 7 RIS R A (Bilalic etal., 2019,2021), BI—FpEASRF B DEAR KAE RIS 26 5 — L m BN HLA 1)
E M AZ(Danek et al., 2014; Cushen & Wiley, 2011). HR#3EH “FEE - W1E” FIG LR, G RARIL
] 5 J5 22 RN — B A OB A U AT 7 34, P i (R T A2 A B A8 BE 2 O I AR T A R R 0
R —, ZRUBAREUE R I E AE A B H BRI i R SR 2 LT RS A ok i I H
(Aubleetal., 1979; HiHEFESE, 2019) X —RUN IR T HUELFE 5100200 TR E RS, NERAAE R
Y510 RE A AR SR T EENA, HONRER SN 2] 51012 K IS B8 | B ALl .

MRYEEUE = AR, ARSI 8 B RS SRR (R L AT, 20095 SKECAR, RV, 2005).
HORBUE R AMAEE B B RER . B EM R R AE, A R n) A S = AR i, AT AN AR SR A
FUNT5(EB8E: FBRWENZAMEETE B E R N, EEhEREMW. FAERKEINTL R
fige ) AR R 7 S0 AR TG, SEARAS MRS B R . ARG S AL A% 0 22 S AE T L7 W £ 3)
PE, B RUEAE R B AR R T, TS AU ) DA B B A o, X2 R IR S
AR )N ENL ISR A T RBEVIN A

H AT B AZ A RSN ZA PR R . —J2, BT AR T AE o N e, 188
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W, MR Z A ) 2 e I AR T B S B S R, SR ANEZ AR, T HE
FIIANEIE% F1(Burns, 1992; Slamecka & Graf, 1978). [AINF, AR RN T (i FE S5 1cAZ BB B A 0 S 30 v P
AR, B @ 24T R i TN (Kizilirmak et al., 2016), FULAE R ZRALICIZ, RIHCIZAE. — &,
FETIE R WG ” RIS, ZHR R E S AR PR MRS RIS R IR AR R O R
N CIBIRG” ARG IFAE R — TS 42, TR B % Mt asE 2 4EE 48 B A SR (Danek et al., 2014;
REEE, 2016), XUEFMLIE S REEE BUE S5 1E S I T DA R A% S M6 X (Ludmer et al., 2011), &
ez 4 ig 5 IR E R (Ludmer et al., 2011). ©A MR, FEBE “Wis” A ABHESH, HEMZHR
BEETI WG AR I H (Danek et al., 2013), FESZT “WIg” AR L2 A8 L 3EE o

IR RER 43 Sl A DN 07 305 2 U 2 R 56 A 4 B RS A2 R A AR, H 3 R
SEANTAL, AWM AR B A AR UE SN TR CAE I S ACH R R . M Aite t, ARG T
b5 «mppng” RIS AT RE A BN AN AR, HHEAZ R RN B A W] B (Kizilirmak et al., 2016);
EHABFRI,  “WIRG” RIS L2 80N ] REARR T L7 SRR =30, eshhn TR “mins” AR5
TAE R ZRIHCAZRAR A H S 2022). tbAh, AT 2 RAE T WUEXT H b5 2R T ) mid iz sgm,
TS 2% 2R A J2.CAn 10 R P 3 Bl R0 P ie A2 TARFHIE A AL o s b, ZRR R Ui il A v 1Y) B 2 4%
e, H5 BARTIE UB G R UE = A s, T RS WG RIGx kR AL, AR 4
TH b 8 7~ 1 A2 A 3325 R A FH Y Bl S R ZE LA

Hp Sz 29 R ARAT 55 (Chinese Remote Association Task, CRAT) & HfF 70 # 15 () 28 #5256 ¥ X (Bowden &
Jung-Beeman, 2003; FRA145, 2021), AT, “WInG” ARG 5HE1ICZ R BB . T
Uk, ARBFFCRA S - WARES, DA SCR R B BT 5 A SEIe M kL, SR 20T A RTIE vs.if
RATE) % 2 (WIHE A A “WPIRG” ARIG vs. 0 “WInG ” A58 # ik Py S 30 e it RIS 5520 107 =0«
W7 RIS bR P MR FFIASCRIIEW, SEWM: 53—, WUE R0 R0 78 36 2 52 A2 B T
e WG ARIGHIFEN, B FAAER RN T, LIRS Mg ARG B AR AR )
WAL BR A BAFAEE T

2. 5Kh
2.1. SERT

KRR 2 (TR BR vsER) x 2 (WAL # I GRK v JE TN FR%0) P 2k
PR AR R, EIURBIN . (500

22, 5k

2.2.1. #R

KH G*Power 3.1 #fF(Faul et al., 2007)% W50 BT fFRFEAR EFATUHE . B EERSR/DNGIRE =
0.5) (Cohen, 1988), o 7K*F} 0.05, MBS iTAE1(1-B) N 0.80, HEEHE/DTEE 34 Lk, LIEZEE
BREA 56 419 55 0% 19.98+1.59). FrA B BHESNDGE, AFIF, MI)IEE B BT IER,
HEXZ555 ., a3 7 YRR R SNRE. SSRENRE, Fragilsie 17 id amm e
SEIGHT
2.2.2. SLIgHHY

S 1) R e Y R SO R B BRAEAT 55, B T A RAE OIS N A R 2SS
AR R R TG EA R R FERE AR P SCATE N bR, B, A B A ST SRR A A
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ENAR,

W ST B s RS B STz B B AR I H (CRAT) 180 4. SIBRFTS 2 CRAT Tl H A Al Ak . i v
MITH, ZJEREPLIREH 90 A~ CRAT T H A AR SKIG ATRLEE, I M ORZ R A H b5 15 5
i, EmE L EREES.

2.2.3. LR HTE

ALY A E-prime 2.0 BEATHAEANISAT, IEASEIRA & I B S A B NI RO 0 B
SRR M ARG, BEASSERH BOTMRATE B E 6 PR ulik.

TESASIBT BT, Hoe, B R BT EE 500 ms HVERL RUS, #ENURE BB BN R R =
PMERT, PO 15 s AZERIES—— Rl e REAE ZOIFiE — D SCEARY, R S5
S =ALR T MAG)E, BRI RREAA B SO0y i . — BAESIE S, ML T Enter 8,
B e 7 LR SCARE P AN 58, FRGZ T Enter §8, B ATEEAIBS FIWTA T FHHORE 15 s IR
BIAART, WOLRIZ N Enter 8, FfiJ5 78 HIUHSCAME RN H b5 7 I F AL T Enter 8, A “MIG”
PRI FIBAST; 5 4AE 15 s IRIFARAS R BN A bn 7, ERTdEAT L RN, F2 1755 H Shk e 2 Wit
BRI Bl EWMIERAN B, ek IR RIERE S, AEaXBmss, N 1, AR,
%2 Hte $N 17 BEIBCRUREEN NG ARIAIIIAYT; R 27 BIBER, KBRS
AU Mg AR SR AR BB S R R R 2R, AR B RS IR
JFEIRESE, RALT mg, JFORALE! PEAR TR L8 106, BULBOR I TR R AR ekt 7 3k 90 4>
WK, SEARRENL, &5ER 30 MR, AT —IRIRE.,

FEFRINETBE, 0500 H AR AR 7 HEAT B (B AT, F AR 520 7 1 IR AT ka1
X EARFREATHIF AT B LN, RO ZAE 3 s WHIIMTZ DT B AR 2 ST B BefF oy H AR i
Bk, BAE A RWIEN BCS R WUHENT BRI B 5. & FIWHZ D 7o S BU B A 1H B AR,
%R g AWz R BOE MBI T, W CT7 S, SRR olIE A . AT B BTG I A R
o FUWT VA, BARX TN B SIS REEAT(F00E, 10 1-5, “17 AR “maRfafEe”
“57 MR CAREAEDT o S 180 M SEAENLARKY, KA IHE T 90 AN, i HART 90 4, AR5 60
ARG, BEAT IR o RTERR AT B IH I (9 BARR AR S H AR 58T IF A e 4 — 50 WA REE
BN G BOR LS IR 2 R 7 SORAE 22 ST BCE DI B iR 7. 3t 180 e e BEHLA Kk, HdIH
LKRTF 90, FRZRT 90 . LRI 1.

22 ST R T B
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Figure 1. Experimental flowchart
E 1. LREE
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23. &R

23.1. MIAFRE “Brg” FIExHFRFEIANER

X BRI EA T PR AT E SN E T Z 0N RIL, 7N ER B, A RBEM=0.78, SE
= 0.03) ) AN th R B2 v T R WU (K1 (M = 0.66, SE=0.03), F (1,40)=20.24, p <0.001, 1, =0.34.
MG ARG ERNANE S, F (1,40)=2.61, p=0.114. TR “Wins” 4456 158 HAEHBA
BE, F(1,40)=0.11, p=0.737 (WL 2(A)).

X H AR B R S AT B 7 Z M R B, I o7 N E N R, HRBEM =1111.51,
SE = 52.80) ) A S RIS 2 AT RIS (K1 (M = 1187.57, SE = 53.76), F (1,38)=9.23, p =0.004, n,
=0.20. 1] “WIrs” AR FERNAEE, F(1,38)=091, p=0345. LG “Wg” K638 HAR
HWAEZE, F@1,38)=0.01, p=0.906 (WX 2(B)).

X E bR RS O T E SN E T Z TR, L7 R F AR, BRIEM=4.62,SE=
0.08) i L P4 235 o T R WIUIE (M = 4.52, SE=0.09), F (1,38)=8.69, p=0.005, n, =0.19, “I
W7 RIS ) E RN R, A WG ARG (M=4.52, SE=0.09) 15 OV BEAR T TE “Mus AR5 (M
=4.62, SE=0.08), F(1,38)=6.24, p=0.017, n, =0.14. MIMTHRG “Wws" ARE 058 BAERAR S
F, F(1,38)=0.21, p=0.653 (W& 2(C)).

* ma ﬁ “IIWDA» ﬁigﬁ
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Figure 2. Differences in recognition hit rate (A), recognition response time (B), and confidence
rating (C) for target words under different conditions

2. BRFHBATETER (A), BARKEE B), FUFS OEFEFHTHESR

232. MIAFRE “MiKg” FEXERFHIAGEMN
MR R I NG P REATERWE T Z 00RO, WG ARIGH RN RE, A “Wng” AR
(M =0.71, SE = 0.04)[J AT 2 B3 & T “Bing” ARIGHI(M = 0.64, SE = 0.04), F(1,40)=8.60, p =
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0.006, m, =0.18. MM LHRMEMNALE, F(1,40)=2.56, p=0.117. INLHRE “Wwg" KKK
LHAEFABAREE, F(1,40)=047, p=0.499 (JLE 3(A)).

P22 T [ BN SN AT BRI & 7 2250 M I, Il T S 32408, F(1,33)=0.18, p=0.673,
RIS ARSI ERN, F(1,33)=1.89, p =0.178, HIAREZE. ITIHRS “Wg” (K605 AR HE
ANEE, F(1,33)=0.85, p=0.363 (LIH 3(B)).

MR WS O VP AT R E 5 22 M R B, I T8 X 208, F (1,33)=0.48, p =0.494,
TS ARSI ERN, F(1,33)=2.64, p=0.114, HAREZE. ITHRS “Wg” (RI6H58 BAEH
%, F(1,33)=5.65, p=0.023. F—DEAFPIINTRER, EEREIET, A “Bg” R HRE O
BEETL “Wing” AR50, F(1,33)=7.07, p=0.012, n, =0.18. A5 H w5 10 3545 2 25 (WL I

3(C)).
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Figure 3. Differences in recognition hit rate (A), recognition response time (B), and confidence
rating (C) for clue words under different conditions
3. BRFHBATEHTE (A), BAREE B), FUOFS OEFEFHTHESR
3. #hig

AwrFeE 2 (L7 B REUE vs i RKWUE) < 2 (WIS EAL. A WIS A% vs.Jo “MIns” fRL)
Bk Bert, RGEFELE TINTITAE “WIng” A3 i U 5 B As 7 2R 7 AN RIS,
SRR T AFINTH B (H An it vs 2R 7D T, 07 30 W A I e AZ F i 22 R AL 1
HLA, DA IS Z AR 7 P TR 1 SEAETEdE -

X AR RRAR R SR, NI e S A, RN F O PP =ANYERE R B 2% AN,
T Mg ARG AR O PP e B3 BN, —FLRFELZELMN. X4 REW, BRBIEHRR
TR WUE, RERERTT HAR T EARCR : BARWUE T Bulnd B AR 7 B AER R S SONd o
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P, Bt B & A O R X ANEEIR ST K IL— B (Kizilirmak etal., 2016). A BBEIRRE, ME
F By A g i A A LA B ) AN R R R E T, B AE s S e T S e A2 8 R B A
(Slamecka & Graf, 1978). XAl Ee & T4 M TAL F RN T 5H T EZ AT, #7T7THERE
I Ty S5—J71, Ao Tid A2 5 G A2 ARk, EA G iRaH . g xR mtEd, HAs
THETEZEMW, TR LBk, Sz R, SEEARATRICCEESS T H
RG2S AT, BAARBN AT R R EAC RNV, HAS O AR UK. “WRs " RIS AES O
VP4 RE RIS B35 E N, X ATREE T J0 “WIRG” RIS, il ialont 2 S8 0 B A B8 O 1) T 32 50 0F 5 1Y)
Wik TP=AE TG ” RIS, N2 S A R AR SRARIE 1Y) . JEB P IGTET, IXFh LS B A RN T &
BE PRI IA B ) R g, (H S B RBRST B & AW B8 A B (Danek et al., 2013; Kounios & Beeman, 2014).
[ERS;, B ARG 6 H AR B A B o b SRR S B s 7 A S 2 S, B IR ARG TE 2 A T2
SREUN I PP LR, AR RAE AR S R L, BDTCIR R 5 7 AR e AR 5e:, 5 H AR AIIC Iz BOR R
R HAZEA(Webb et al., 2016).

XRRF NSRS Birr 2 H 8 AR R W R0 A o o 84 A 835 30N,
T TG R2E ERL, T A AR AN S OV 4 B, XER TiEd R B 548 %
FHICAZ i BA 2.3 22 e o BARTE 9 ol A T A% 0025 58, HLgbt ot FE 3 2 el i 07 =03 3/ 5h)
Y s AR FAENEEE) “ a3l HAad iz 8CO)R B 24008 T “WIng” AR50 R 15 SCEGE (Bowden
& Jung-Beeman, 2003). 1X—45 A 0] 25 S HUEICAZRE R R BN — P MERE . BTNSCIRRF AR, AR
WG TCE ML BE A5 1047 P E I AZ AR FA 2R, 3X — B R AT e HH R4 75 388 5 38R T 350(Storm, Angello,
& Bjork, 2011), BIX HART I £ 2 FE AT RE S N LR PN, 1 R NG se (e Bk a5 1212
PREIZ A H , 2022) BRI T R AR R AER, TTREHE T &R F RN PR AR H
MR EESR, BRASHEARFHNGRPREINB S Bir7—800n L7 RERR . i T5 A%
FHNLEFERW, JREET IR A RKIESHERIE, ARTFESENEIN, gl Lm0 TR
FETRAFZE R, BRIICIZRCR AR R I B35 X AAE R WUE I T, AWK S O VP B3
TGRS . X —45 UL, MR T5 B rBEs R E st g HAERE “Wing” fRIGnr, Bk
PR R PO T E PRI B d sy, A0 2R 7 B PR AT 5 {5 0 (Wiley & Danek, 2024); 5K
WG T, RRTFH BT 220, BME P AR iR, Mo AR Zh R Fid iz £
ME L, XFFREDIE T “E L7 2302 = e % O T

AT EE RN T Mg AR H AR 7 M4 R 7 A AE 22 S AR S S it 138 i) s
WEIESE: 007 R B AR IR BE I T amAs, T “WIRG” A58 3 BAE TR &R T I S il o
X TR RONZE SCE ARt T R FERIREE SR, RLE A 2] 3 S SRR 1) U T S R E K
15), MAEERE FE RS KW, ZAMNAERTHZOFIR F(H AT RICIZBOR, HREHS SR A ¢
KRG B ERHWICIZ W E N

4. ARRE

AW FAAFAE—E R IRIE, FAEFEEH P ML e 58—, SCIRARMUCR A S B 2 AR E
%, BALSSE TR RAEMERWUE R, BRI EVEA R ETFRIE . AR RS A 55 (n
AV )R L WUE AR A Rt — IR, S, 22y SOCR FH RIR FRAE R, R E iR
2R 1 RJE 1 AR REAEKEIZ), FER TN T Mg AR5 L I R,
L TE I Y P 2% S B R A R CAZ DU R s 28 =, 212 dE AR AL & FRA T h 38, [ R AIAE O PE 4y
ERW LA RICIZTEAR, ToiE I 22 AL gn i XU A2 2 & T W R IZ 2 T, WU e A2 A0 B R0 1R
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WA G PRI B, PORBRA DO ER R 2 A, FLARIN T8 77 At ) A 2256 B AT [
A%, WS KRR IEH T A FSERP B A FARIZKCT IR AT 75 58I -

JREEWT AT LR I3 T R ITHRAIR T : 55—, HAIRSEIAR S5, K d PRG35 5 TH U e
RS ARG &, RAEWUEICIZZE R A g i XU AR R UE R @ 1, RIS X L AN IR S TR B A 55 o 0 26 i )
MPE R 5=, SIAIEIRICZIGE, BeEZ DR @RI 1R 1A 1AL
Wik, PRFUINTI7 305 “Iing” ARG X H AR 7 MR 7 K2 s JLE S5 m, IR 2 534k
AR AT N B RFE: 38 =, BEANBALIZE ARICIZIRTE S, RAETAME. RlFFIRTSEA
Ficdzyest, RIFTWUECIZHZ R ALY 2 AL N R S5 40 B 7 BIRRAE, 32— 20 B R A A AL 57
S0, §RB R ATE R, AN PEERMAEARERIT B, DU FERA RIS . AR i
PERBYEACTF RIS, RITCMEZ RIS L2 Z2 A gt s A R T 1 s 3510, 454 ERP. fMRI 5%
MR BN, s AR G RWUE KA “Wing” A58, HAR T MLR T e 29055 S ixbL
i, NEEICTZ 2 A A A SR AL S B AP 2 AR B, 58 35 B AR SR ) SRS
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