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W2 BRI e T U PR 5 A %
Bl A R, TR B = (5 - 1BX
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AL E(t (38) = —7.47, p < 0.001, Cohen’s d =
-1.20) . ZEHAEGR (38) = —9.08, p < 0.001,
Cohen’s d = —1.45)FI{E5MERE(t (38) = —4.53, p <
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Fembdabs SIS PHIME bR t 95% CI
. FH 831 1.99
BB 6.29%*%  [1.19, 2.32]

B 6.55 1.83
REOpES % 1901 3.80

—7.47%%% [~10.14, -5.81]

M E](s) B 2698 7.23

3] N 2z = A%

?fﬁ'&* TE2B 03 [~1.05, —0.67]
Bk W 310 048

e 22 FH 4.81 1.68

jjﬁj o ' 0.01 [-0.59, 0.59]
T e 481 1.60

T 388 1.29
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AUT i
C O mw 517 094
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. 2. W] —0.75% 1

TN o
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LA 1
2. [B] 2 1 [a] —0.85%** 1

A .
3B 0.09 -0.07 1
44T 45 X 0.08 -0.04 0.01

H: *p<0.05, *** p<0.01

T2 NARRFLREAMT, FERFEREE R
WIS . BRI A . B R TR AR S HERE )
Pt R, R EH, 1EFW KT, BRI
55 [m] 25 s} IR A7 AE . 35 A (r = —0.75, p < 0.001),
RGBT A W A C(r = 032, p=
0.047); FEFFEMT, ZEAES IZ [ £ 7E
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FEO (T8 5T 24, Bidi s T 1) BE A
WS, X EEEE TE AT B R B, (HTE TR UK R
SYMIERAMEER . B4 153 SRS S LAtk
FH RN 0.96, RMSE A 0.38, 34404 i £k an &l
3 .

; a=1a84,p=12821
QE ;
WS
g
AT a=15.40, b =255.58
B3| s
2 —— B
1 - ........... EX- 2 ¥
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L5 IF1E] (s)
B3 BBUASZABRERT 2R i A il 2k
A ZEC KD

% H Kolmogorov-Smirnov X #l4 2% a. b
HATIES RS, KIAFFEIESSAE, B
AR R RN A S EATHE L, I 2
—ER R BN 3 LU O R S 55 F 2% a, b 1
225 (3K 3). G RKY], AREEFNMT S8 a LW
FHZER(p>0.05), (HEHAZMN TS b WE R

T3 % (p < 0.001),
33 BEXNXRUTELER

(DA H 5% 2 MiE LR

AR S 25 TR E 5 &6 EE R RE X
AL EE Y AN 3R 4 iR o (P RST FEAS t A 50 B,
BRTAE 6 FIALE 9, 168 AT HAA & 2
2500 H BT SCARLRE Y5 I 25 T8 254

27 Hass (201 7)IBF5Y, {8 F =B 2250 = pR AL
A A E DA RSB H R SCHERUEE, Wikl 4 B
N TEFHWEMET, HIEHRECH y = —0.0085x +
0.1875x* — 1.2721x + 4.3536, R* = 0.92, 4 x = 5.31
B YR B 25 5 H TS SRR 3K 24 /N
B, EFHFRMT, BAERECH y = -0.0048% +
0.078x* — 0.3875x + 1.9073, R* = 0.74, 4 x=3.86 i}
M E LA S5 H B SO AR I8 2R /IME

QYEZEMMIE LR

R T SCAHRLEE A PE43 RN, B SCHE B (d)
INFEETF 025, 0.5, 0.75 K 3 DREhriE, 25T
N FSE S 25 T A RIT O R , T %
SN RSN B R BAAE R E 2, LA
AIRBBER N AERZDHN A 0 IR R LR
(AN 5 PimR)o MHMSIFEAS t A5 HL AN ] S 56
ST RERBEM2Z 7. 45RRY], TG RER
HEN, 0 R0 RSB T A A (t
(154)4=025 = 3.43, p = 0.001, Cohen’s d = 0.55, 95%

£3 FRAEHTHANESHNERRRESR

e %M TR £ /M IEoN[E] u w z p
FH 14.84 6.08 46573.17
a ) 2789.00 5870.00 -0.90 0.370
BN 15.40 4.30 21090.66
X1 128.24 33.79 568476.19
b . 1889.00 4970.00 —4.09 <0.001
B 255.58 65.67 301612.79

£4 FARBEHTESEHESROFELABNENES  RIRER

MBS BRAAE O EXHMUEMESD) SEANH BRME IEAREM £ SD) t 95% CI
1 S 78 3.41 £ 1.07 i 78 1.59 + 1.01 10.89%** [1.49, 2.15]
2 SN 78 2.28+1.13 BT 78 1.42+0.78 5.53%%% [0.55,1.17]
3 EN 78 1.87 +0.97 B 78 1.31+0.67 4.20%%% [0.30, 0.83]
4 T 78 1.83 £0.96 B 74 1.30 £ 0.64 4.08%%* [0.28, 0.80]
5 FH 76 1.72 £0.93 HA 65 1.22+£0.52 4.06%** [0.26, 0.75]
6 FH 72 1.71 £ 0.94 A 55 1.53 +£0.86 1.15 [-0.13,0.51]
7 FH 63 1.68 £0.93 A 35 1.34+0.73 2.00* [0.02, 0.68]
8 e 42 1.89 + 1.10 BT 24 1.21+0.41 3.60%%* [0.30, 1.06]
9 S 31 1.61 £0.96 B 13 1.31£0.48 1.41 [-0.13, 0.74]
10 TH 21 2.05£1.20 B 7 1.00 + 0.00 4,00%** [0.50, 1.60]

HE: *p=0.048, ***p < 0.001,
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- R=092 BRI vs TTRIOH AR, DR THAR
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Abstract

The semantic search during creative thinking refers to the activation process of semantic information in
long-term memory involved in creative activities. Influential theory has posited that the semantic activation
process in free recall shows spreading activation within semantic networks and is characterized by negative
acceleration and clustering. Unlike the free recall, it is necessary to suppress the dominant response and to
activate novel and distant information during creative thinking. Therefore, one might expect different semantic
search processes during creative thinking, but such a hypothesis has not yet been directly tested. To explore the
semantic search process during creative thinking, the present study described the quantitative dynamic
characteristics of answer generation in a divergent thinking test using a series of parameters, such as cumulative
response distribution and semantic similarity.

The experiment employed a within-subject design with the task type (novel V.S. normal) as the independent
variable. The experiment included two versions of alternative uses task (AUT): novel and normal AUT. In the
novel AUT, participants were asked to report novel and valid uses for the daily-life items presented on the screen
as many as possible, while in the normal AUT they were only asked to think of valid uses for objects as many as
possible. During the experiment, participants completed two normal AUTs, followed by two novel AUTs. Each
AUT lasted for three minutes. The novelty of responses and semantic similarity of responses were scored by
participants themselves. The time function of the cumulative number of responses was fitted by the hyperbolic
function, and clustering analysis was conducted based on the semantic similarity of responses.

The results showed that: (1) The cumulative response distribution in the novel AUT condition were
negatively accelerating similar to semantic search during free recall, but the search speed in the novel AUT
condition was slower than that of the normal AUT condition. (2) In the novel AUT condition, the semantic
similarity between participants’ responses and the questions (i.e., the items) was low and significantly lower
than that in the normal AUT condition. (3) The responses in the novel AUT condition showed a significantly
lower degree of clustering than that in the normal AUT condition. In the novel AUT condition, the semantic
similarity between the clusterable and non-clusterable answers and the questions were low and not significantly
different. Furthermore, there was no significant difference between the clusterable and non-clusterable answers
in terms of novelty.

These findings indicated that the semantic search during creative thinking was partly in line with spreading
activation theory of semantic search in free call. But the search speed was relatively slower. Furthermore,

the novelty requirement prompted the participants to break up the semantic restriction of the item at the
initial search and avoid nearby search. The participants tended to generate few idea in each semantic field.
However, when it is far away from the item in the semantic field, individuals might generate clustering ideas.
Key words creative thinking, semantic search, negative acceleration, clustering, semantic similarity





