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2012) 7E3CHR 2 o TR QI8 RS RIPR LR
fif RT3 g b B DR B o

SCHR4.7.9 11 [f)J@#s SR, ZREET 25 5
SCHR, A TR TIHR A ) BN S e M H
RJERIARIECHR . SCHR 4 /2 198 ( Boden, 2004 ) %
2 (The creative mind ; Myths and mechanisms) {55 —
T, AR TR ) O AR, 4
RIS T ARG AE AT N S, LR
o TR . SR 11 20 18 A ) PR i
REUCP AR A I k. 4 B (Wiggins,
2006a) &t 1A RS RRESR, i TIPSR
A QI3 ) SR g TT B R E AR R RS Ty,
A28 A BIEPEAT R 7S AN 4326, AT DL 45 Bl 3

PERGEMAT AP R . SCHR 9 2k Tl
TR, BRI ( Colton et al. ,2009) 2 1E
W R AR 71 DL IEVEO T3 S ™)
GEH T 710 3045 Y, TRy Scierh B TG
TEAR P38 S iy, A5 AR A8 S5 B DG T 3 2 0 B 35
LESCHR 7, F 2% (Cardoso et al. ,2009) %fi5&
B3 SR 2 04T T 253k, fe ik 1 3 0R A
T ERR SRS B
SCHR S 8 JB T#1 SR I ERKE 53 Uk,
FEREQEME T EEI T 8, TR
RUR AR QI M R B E , 2R S8 A M oA i
ARG, R AN D WS  EE NAE BHRK S
(Colton et al. ,2011) 7ESCHR 5 Hr 4 i35 013 7 3
& (computational creativity theory, CCT) , fJ#% FACE
BEHY (AR BRI B 3E PR BL) A1 IDEA B (iR
A QIEPEAT A A2 o A AT )
WHFE, AR kRSt TR S S
ik 8 BRI 55 A 1 K R (Olteteanu & Falo-
mir, 2015 ) 75 138 14 A i 1] &gk e ( CreaCogs ) PR
MELE N ARRIFFOR e, 38 1 1 B T4 S AL 0
TH AL R T77: (comRAT)
#3 S RB TS BB BT I, &k 34
o FEHCRAZ DI R R, A8 B SE R i 2 507 A
BRSO PR B R Bk . SR 10 Sk
SHEN 7, I HR AR, W58 T 2R it
(28 RIS e ) A0 ] 1 B s G 2R, 19 2R F B
BRI AR Y, R AR TR — A B
A (Fu et al. ,2012) . iP5 S LA T E Y
TSR T B FEA
#9 SRS F UL G, E o0k 18 0, 2
HHE G CRR AR I, il (Wing,2006) 45
TR R AR ST S AR 1 B AR O i
TRl Bt RGN B N7y TR RGeS i
R [ L 3 P 3 2 (X BR 46, 2018 ), 448 %o [] R
7AYo = N S 1 B 127 QN 7 = Rl B
TIRBE TR S O v R AR P ], 32 25
PUBHA 208 U 2 60 . SCHR 12, 1A 22 9K
ZE (Peteranetz et al. ,2017 ) i i3 SEHEF 5245 1T E&
SRR 3 PR R G 1 A 2 A B LR HE S
(), TR EAE Ry B P i R PR A A SRR 4R e i
FRIRICRR 5 B3 P R AR A B T fifp ke T 5 ) T 1 0
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A, 4 g [ RS AR A A R

(&) 3t 5403 /1 5 #H AR KB R 47

ABESEHM I CiteSpace 14X 446 i SCHE Y K
SR AT RS, O R I IR R, 5 v A educa-
tion 7] DLUA B, THRAE ) 5 20 AR S )
Fe4#IA] A 45 model | thinking | torrance test ( 5 2= 1 il
ix;) .K12 ,computational thinking . skill ,machine learn-
ing & AL, HSEFMRMPIIEE S F LR
BYE A TR BB B3 e ) 8 e S (L
5)c

education
B i S — ™ #1 computational thinking
rrrrrrrrr
design X(/%M lllllll £z student s
Y.ﬁ e O #2 engineering design solution

#3 computational tool

#4 autonomous machine

E5 TEENENSHE E/MAE KR A R 8 £ EiE

IR B, H 2009 4R, [ Brog AR SN ss 1t
ARG N SEEMAES IR O EE AP M
7T — 2 NI AE B2 AR 5B ) 55753 1 4
MR IRRIT AL 501G TR 4E 255, i /R
55 (Shell et al. ,2014 ) I LETTE AR 7 PRAR 4%
Tt B A 1 41 %k 2J ( computational creativity exerci-
ses, CCEs ) X = 2E $2 TH T H 00 R 4 A fie g 3+ SR} o
HFURIEE RE =7 ) A B A 5 —Je N T B AR BF
FBOTHTHE B A QNG TR RS, FRE
HHE N HME, a5 45 (Cita et al. ,2017) 158
T EFBEER AR AN LA AN BB A S A0 58
STEAM “# > {& S py B 5 HL AN B A1 1) 5 (Mor-
ris & Fiebrink ,2013) £if 7 #3155 €13 7 T H 52
RERZA AT YR L S50 HLaR 2 ) R G
Songsmith A LI} DY B i 27 A= # AR AT, (R B T
SER A R B I D 0 SR, I — SR A
M EAR RIS WA EEZ A S HE M E

w9 AR

WEFE TR R ) A =Rl — 2 A
AR e T A8 it S, 3 B A
TR T s — RN TR LA, LR HAT Rl
P, DR D7 U8 N8R0 s = Al B T A A1
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£, R P g5 AR O iy TH 1 B AR T
71 (Pease & Colton,2011) , JCie Wi FpshHLEL [H], R
RS S EE R T AL BB TR
R E T AANE I TEBR BRI R e
#rd.

HAT, 22 500 N TR e HE OGP E AT
BREBARNE B N B E B BORTE S b 1B
o THEANE T3 /E 0 N TR Be i+, “ 11554
WS HE T N R R B AT
SRR ) BORAEZF b i R B 5E P 7 T 45 T
Mo ZHEbR FIFRAIE I EIA M LR
AN AR, A G SRS T L gs e ) A
SRS TR MBS SEIT SR, TR LR
e AN R ] DU BT RS ) S 8E
Rl AR SE T5 18]

(—)“IH el REAR

VER— 1 2R, EAE A TRin W3 T2 B
FWR A IR R AE AT, 2016 4 ICCC 25 8
JaE R L, BT 58 8 4% ( Ackerman et al. ,2017 ) 42
PRSI B R R IR TR A
TIRFEHAII T . IR BB 2R A, (e
XFGARALBR T FALE N, 38 0 A &R
RINAREFR B E LR RS 77 SRRV
RN R HC N BRIk R VA R
WEA5 2 PN T2 T I R R A
S B A T 2 KB RGP AR AL S
7R BE TR o3 W] s T R R TT R
v, S o v ST 1 2k~ CCEs J5 ik
M IT 5 0 o 95 55 (Soh et al. ,2015) G445 T
CCEs ¥ o FHHEZE 2 HEZR ML € B4~ CCE th H A5
155 \CS SRAE (CS MEE S RETE 3h) (2 I X R U4
TR AL, A TR A 5 ) 3 A 1 Rl N A
BT SRR BEEVE Z T L LUE P O 3L R
RETHBMZITIEME,

] PN 27 3 X TSR B 7 40 ) DG T EOR AR
FERIHEAANE T SRR A 48 Sl v,
AR (2001) #1901 RIE IR SN, 2 PR AR
(2006) fi Z Lk 1T RAQIE I pEsE. HAr, 3 E i
R EATT B TR )7 R AR . 7E AT RERS
A, 278 BT IZ U B, FE R RR R
FEHE ZIRER
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(=) A AHRAAAR

A& 1 7+ R B8 ( creativity support systems,
CSS) BT H A WU R EENE ., BB T X
FrOlE P TR T . /5 4 (Lubart, 2005 ) 211
ML SRS S 2R L a2, ROk (B e as
BY S AN HIHEA) (A O MRS ST ) R U
(B TARSE R 4R AEAE SR ) (Rl A L™ 4 A
CRVEMMRITSE) o ARIZEBIM A T SR R4
WACA R ) 136 ) B8 5 BRI ( Gabriel et al.
2016) o AKFH WA Y B IE T SR RGN N
U AN A7 A SR SR Al B S IR B R SRR AR A T
ZAE R BTEE ) AR R A . A RIS AR
GERWEIT, G BN OCTE RIS Ty AR R S 5
FRGBOT IS KA ) BRI & 18 3 RS
B R b AT H SOCTE TR RIS ) BRI 2%
AT HLgs e ] MRS RS R D
IRBFRAE Ty 225 s BF9E BT 456 B BRpF T 25, 810G
AR GHELRBE T B ER B 2 R GE 0 A
KA BT B A

FE 7 F R ) SR R R, F
A RTRE ) LR RGN 8 FIEL R 5 K R 44
L A S R R G 501 T R R G R (O
BEraE,2006) , B ) SRR RGEEIRES MR R
(1855, 2006 ) , B 3E J) 3 2R G0 1R R 45 1
FEORERA,2010) , R WA B F 1iE ) S fr R 40
AIAHSCHIETE o R, FRATTRE I 0 SR 7 TR
DRI SR 7R HOE TR ) SR R S
U B AT o

(=) HHARARBRFEERR

HRANE T2 N LR R & POE L, BEE HR
AR S, AR A1 R 56k ) e R MRS 5 R
IR AR BT T R, 7R N T AR AE
FHIRE T Q058 ) 37 RGUR A sh 2O 81 i
PERCA R R E A PG > SO b R $ 6 PR VR
ERSEH A RGN AR R HE B bR B
e PEAE SR . TS ) SRR R R 5 2
SR . HLas AU TR, ik fEHH 2 4L 6] 1) i
PRPER M @ F DT (Veale & Pérez,2020) , AR
B PERL &8 AR EFEZC M T, B0 g £ Bl
Bl S R G A R R PEH T R R R
G HeA TR, AT RS P 2O B0 I T R R

DR HA S, LA RBCR AT ¥ 5 1 D 2 1 2 2R
U Bl B 323 A 2R G PR S8 AT B3 UK
Dol ARt AR AE S R LB T A K
BORUNFTIEAY , X SRR T BTN A

A 24 (2020 ) 38 3 X TR RE AR A Y 1 i
Jior M e, N3 T4 TR Bl
NREIRTITARA B, ARITHRAE A L2 fe
PEHCHE AL, By 21 {2 VU oRAZ L BE 1, RIVARE A
e DMERET) SSIRAE ST S BIE ST KGR . I H
FEORZESE, B T B T SCFF iR S
NG S SRRSO T BE A R T AL AR

BB UM A B SR, 1 Yol e e B
PR, BOE W E RS AR IR
TR TR RIPR AR AR 7™, {E S H 20 2 6 e A e Bl i
J1o BEENTERER A, 2a BoE m AN T
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ZHANG Yi"* & ZHANG Qianwei’

(1. School of Information Technology in Education, South China Normal University, Guangzhou 510631, China;
2. Guangdong Polytechnic of Environmental Protection Engineering, Foshan 528216, China)

Abstract; Computational creativity is the frontier of artificial intelligence research and is expected to become an
important driving force to promote educational reform. The paper reviews the definition of creativity and computational
creativity , and makes a visual analysis and content analysis of the international research in the field of computational
creativity by bibliometrics and literature analysis. It shows that computational creativity research has gone through
three stages: brewing stage, formation stage and development stage; The key words co-occurrence analysis draws out
the research hotspots in each stage, showing the development logic of mutual promotion between theoretical research
and practical application; Ten key scholars and their field contributions were summarized by author co-citation analy-
sis; Four key clusters, namely, system design and evaluation , basic concepts and theories , cognitive computing model
of creativity, computing methods of creative ideas, and computational thinking , a special cluster related to education,
were summarized by co-citation analysis of literature. By analyzing the research related to educational themes, it is
found that exploring the combination of creative thinking and computational thinking , and the educational application
of computational creativity system are the research hotspots. The future research directions of the combination of com-
putational creativity and education are the course of Computational Creativity, creativity support system, and compu-
tational creativity promoting teaching and learning reform.

Key words ; creativity ; computational creativity ; artificial intelligence ; computational thinking
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