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(A1) = 0.20, p = 0.65), T S48 0 IR i {4
EAT4r (A1) = 23.93, p < 0.001), Hrailbess &1
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51 95% CI H[—11.94, —1.77], % 2K 45 1,
BB ZE T AR, Waic A Z T HEw .

®3 IR I1MKMEARRETHIEHEM + SD)

P25 2y 1015 (%) R (%) 5 (%)
Wi 61.56+18.19  17.68 +10.40 471 £4.57
FEIELS 340542426 2524+1439  11.56+ 13.85

24 g

SCES 1 BYBTSE H AOTE T 56 R A i A 25 S 3k
P T B U A R LI T TR A R . TEAR
SCEG R, SBTRIR S Z PR S A ik 1 iR 2 [ AR
REATHI I, Hrmi s S8 M e 5 2l d Tag
SR LR AP, e B GBI O
VT, TR ORGSR TR R T (8] A
SEHRR AT SCHR AR o T 0T R A 45 (1
SRR P A T IR R AR AR, U LAY
P o 0 2 0 A 155 2 A 36 49 2 Wi i SCHK 45
FUETWAER KA. T8k, HX T TR RS, AR A,
PAXTERTBIRES 26 T IE A R iy, H R
PUE“ICT”. DLEAREN], e ka4t 55
Hh [ RE LR T U X AL B AR R

30 SEH 2. FrAE SCERES TR fie
EicAZH AR R ST

31 XEHM

K H IMRI 5255, R0 1 SRS, (R ) 2
I TETE A HE A2 T A PE T o
32 MIRFE
321 #ik

B B AR TE PO I . — 7 T, SERTCT
TEEIEICIZ A MR DR 9 AE 17 A5 26 A



5 8 1]

MR S8 BBl SUBRES e Wit e #EiCAZ 808 T g PR ] 841

Z ], HAI453) 8 2 00 22 45 R (Kizilirmak et al.,
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YA, AR 30 EEH, BT 30 408, 1E
AL AL G5 1 AL, AR SRR SRR
i SR ) T AL T TS 3 0 1 s 28 B, TR nG A 5 2
h1~3 PE4Y, AU TR ) B ] (R] B G 2 6 s,
K MR $7 AR 0 Sk e 2% 2T B B R i 7% 3

1 JRUG AT B B o SEER R A S S0 1
AL
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AR 4 4 3 2 20 B B T T B 1) B Tk R 2
FRAHAT I, XA BRI 45 A1 S R 4G W A 2%
o AREI B8 [ BE rh Bl i A P S, A TR b
TXAE P AR A5 AT A I B 238 GO 40 B B T 1 2 3R
IO B T 2 5 — B IE B, A — BN R
S 1AL, FERRFE SN T B E A 2R R
FLR B s, SR 2T RI1EH A5 N LtER
A AN (LMMs) 478040 7 #T o

fFFHVE ] T/ 7]/ Siemens Trio 3.0T #5I:4R 47
AR % EPL DI BE Y Sk 2R BB R4 7 ik U3 494 o R
FREACHE 28 PR B 0195 7 91 4R Bl T1
W%, 5% TRITE=9.7ms/4ms, B9
BE, MLEF(FOV) 256 mm x 256 mm, [ 128 )2, 2
JE 1.25 mm. Dy Ret: R 2 U & 46 BE 101 % EPL
JE5, TE T2 A G R 21 - i#4T BOLD Yifgf
=i, W32 2 3.75 mm JERRZA#C R &GS
BURZECH . P4 3 mm x 3 mm, TR = 2 s,
TE = 35 ms, FA = 80°, FOV = 192 mm x 192 mm,
Matrix = 64 x 64, KBk 3l, 7ELZ 858k
Rz B e a P ZE . i) SPM8 %45 31 1Y
fMRI ZHRRAR B AR AT oA AL B . e AT 2 (R i)
A2 IE, 2% 28BS ERI)T e 2, bE
AT R B IE, BRI 7 8 B T A R 5%
JEH IS — R R 55 SR 5 K D BB AR RN 45 Fa (R i
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mm x 2 mm P R/NERFEAL B, AREILE] MNI [
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EPI iy |, BJ5H#EAT 8 mm A 0 Ak 3

MR 3 Bl e B 10 2 2 X 0 P Fb 45, S0 Bk
S50 A R SR LS T B A5, FEAR R IS A I
B4 551, X4 BT CAZ A e 12 6 Fb 2%
o XFEFLIL R 4 FhR 2R, R DiC 12 Hr#i
WRZE 25 . RICAL B B2, 55 . MEcie S5
BRZE 2R R W e A2 T 0 BR 25 45 1 o R — e bk
AL AR A5 1) DU Fb S5 R ARG, IR flexible
factorial design JriLIEATH T, J3 5 BRI E
LZEFISCH X TCAZ AR I X DA B — 35 28 HAE A %
ARG DX o F T BT ik A ) i DR e R AR G AR 2, [R) 2
B TR H A T R A e 22 5, B E X
R[] A8 A TR 3k DA 0 Al mT BB 58 4 A1
[, Ptk fMRI 253472 2% e 1 ik ik AT 45 oY
(Zhao et al., 2013)R AAIXS SEAN P BI(E, #7410
] HLEL, PEFEII{E p < 0.001 CRHBFIE) H B ZaE K
RERT 20 X 51 FLER v A, AHEFE T i
e A s S e ic 2 R A AR, it
PRI TR R IR OLER X, $RECHAE B S T I
Beta {8, #7172 (0F LHREEEHY . Brailksh vs T
BRZh) x 2 GEIZ2E8 . WIictiZ vs RGO ER
M7 2500, 1 SN X AR S % IMRT B0 Mt
s AR R &S p EHH
Greenhouse-Geisser 2% IF .
33 KWHEHR
331 1TAHLR

TEF BB, 90 JH ink A i i IE B A 2 S 1
FeBih 42.47% + 14.82%, W% T HEZMELH N
34.38% + 14.65%. FAEREE 50T, BN 2.99
+0.77 s, “WIREIRIRPES> 2.41 + 0.24; FHIRGE 5
PETR RS A 2.88 + 0.88 s, “II A IR EG 43 2.11 +
0.33 ¢ X PR A5 4T 114 S5 7 i AR« R 0y 565 2 - 1
TTERPEIRA WAL T, BRI 55056 1 AL, H R A
F AT : model = Imer (2L /<M AR BGPF73 ~
M+ WEEH + EE - B+ (8
TR))o B IZABE Y L J i 2 (R [ 22 5N A A R AT
B, AR ER . HERRIERI A S S, AR R
BTG SRR (2(1) = 0.02, p = 0.89), i 4445
M I Iy A B BE 23 ((1) = 6.19, p = 0.01), Frgiik
S5 A5 H TR RS A5 B TR AR B PE 4 0.18 +
0.07 (FRfEIR)

1E R B B, BT AR R A AR B IE B R R
62.52% + 13.45%, T WL TR 62.76% +
12.82% o XF P FR Z5 4 T B IE A A T 4R PR TR 5 A5 A8
Sy M, AR5 ST — 8K, AOKE R AR B E O IE

F, RN HERRE RIS B S, SRENIE
R T B E 50, ¢*(1) = 0.001, p=0.97, XF#RTE
PRS0 N W IE B SR A T — 25 W A 53, AN [a)J A
TRIEHRE R LR 5. BXTFEA t K045 5 51
R, FERH 0 L, B g A Y IR
FRTIWERE &M, t (17) = 2,12, p = 0.049,
Cohen’s d = 0.62, Z5% 95% CI 4[0.057, 17.65];
TEJR R <SG b, B BE 45T 0 IE A R I BT
FHBRLE 4, t (17) = =3.01, p = 0.008, Cohen’s d
= 1.01, Z51 95% CI H[-16.04, —2.83]; 7EJA
R L, PR AR ANFEE B 2 22 57, p > 0.05,

x5 B 2MKMBEARRETHIEHEM + SD)

BRGEA A 1015 (%) K (%) K5 (%)
WLt 44.27+16.36 11.48 +4.72 6.77 + 4.65
LS 3542+ 1171 2091+ 12.34 6.47 £5.25

332 fMRI &8
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Abstract

Previous empirical research has found the effect of insight on promoting memory retention during problem
solving. Furthermore, neuroimaging studies have revealed that the amygdala, which is assumed to be associated
with Aha experience, plays an important role in long-term memory of insightful events. While the emotional Aha
experience is a key characteristic of insightful problem solving, some researchers emphasized that the core
processes in creating insights involve breaking the mental set and forming novel and valuable associations.
However, the cognitive and neural mechanisms underlying the promoting effect of insight on memory have not
yet been fully explored. In this study, the paradigm of choice of answers to Chinese Chengyu riddles was
adopted to investigate how the process of forming novel associations impacts the effect of insight on promoting
subsequent memory.

Two experiments were conducted in this study. In Experiment 1, the paradigm of choice of answers to
Chinese Chengyu riddles consisted of two phases. In the learning phase, participants were asked to select the
novel and suitable answer to the Chengyu riddle from four options; after one week, in the testing phase they
were asked to recall the answer that they chose in the learning phase. The novel association and normal
association condition were distinguished according to the selections of participants. The paradigm used in
Experiment 2 was similar to that of Experiment 1. Additionally, the functional Magnetic Resonance Imaging
(fMRI) was used to record the neural activity in the learning phase.

The results of Experiment 1 showed that the score of Aha experience in the learning phase and accuracy in
the testing phase were significantly higher in the novel association condition compared to the normal association
condition. In addition, Experiment 2 showed that the activity in the brain regions related to insight, including the
hippocampus, amygdala, middle frontal gyrus, superior temporal gyrus and middle temporal gyrus, were
significantly greater in the successful recall compared to the failed recall in novel association condition. Further
analysis indicated that successful recall of novel association involved more activity in the right hippocampus
compared to the recall of normal association.

The current study verified the promoting effect of insight on memory, and indicated that forming novel
semantic associations and related activity in the hippocampus may underlie this effect.

Key words novel semantic association, insight, memory, hippocampus, Chengyu riddle





