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Abstract

Background In today’s complex and multidimensional societal issues, interdisciplinary collaboration
is essential, and cooperative and collective ‘creativity’ is increasingly highlighted as a crucial factor
in addressing such challenges. While endeavors to enhance creativity through artificial intelligence
(AI) collaboration persist across diverse sectors of society, literature addressing creativity within the
framework of co-design and studies aimed at maximizing creativity are scarce. Therefore, this study aims
to propose an effective facilitation role utilizing generative Al in the co-design process that enhances
participants’ creativity and to suggest a workshop process model for co-design utilizing generative Al.

Methods Through theoretical considerations, principles for executing co-design were defined and
creativity elements and facilitation roles were derived based on these principles. Building upon these
concepts, a workshop process and toolkit for fostering creativity through collaboration between humans
and generative Al were designed. Workshop experiments were conducted, employing different treatments
regarding the provision of ChatGPT (Chat Generative Pre-trained Transformer), to compare and verify
the effectiveness of two workshop sessions with the same group. Observational analyses of the workshop
process, reflective interviews with participants, and expert evaluations of the outputs were conducted
to derive insights. Reflecting on these findings, a blueprint for a workshop process model leveraging
generative Al for enhancing creativity was proposed.

Results 10 principles of co-design execution were derived, and 5 creativity elements were
identified along with 15 sub-elements in accordance with these principles. Corresponding to the sub-
elements of creativity, 14 elements of creativity facilitation were identified. The utilization of ChatGPT
positively influenced various aspects of creativity in co-design, such as facilitating collaborative knowledge
[CC1], fostering collaborative design thinking [CC3], aiding idea expression [CC4], and supporting
the collaborative environment [CC5]. As a supplementary facilitator, ChatGPT played a useful role in
providing knowledge support, aiding idea expression, and facilitating collaboration. Comparing the
evaluation results of creative output, while usefulness remained consistent, fluency was higher in ChatGPT
workshops. Conversely, originality was rated higher in conventional workshops. This suggests that while
the utilization of ChatGPT contributed to increasing productivity in workshops, ChatGPT may have
limitations in enhancing the quality of ideas.

Conclusions  The collaborative role of Al as a facilitator for enhancing creativity generally had a
positive impact on participants’ creativity. However, depending on participants’ intrinsic motivations,
AI could potentially act as a hindering factor to creativity. Thus, continuous intervention by human
facilitators is deemed crucial to support the evolution of high-quality ideas. This study validates the utility
of utilizing generative Al as a collaborative creativity facilitation tool through empirical research in co-
design workshops and suggests the direction for effective collaboration between human and generative
Al based on the co-design process. From a practical standpoint, proposing a concrete blueprint for a co-
design workshop process model utilizing generative Al is vital for addressing practical problem-solving
in complex and interdisciplinary co-design activities. This model can be applied across various problem-

solving domains in the future.
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F 2 B Al &-83F ‘Al-Creativity of] et =9]7} &idsirh. AFS] Axtol A= FAE ALS] 4§ o1&
=95t DAL dolA, MEL 7 BHl A wWetel digh =27} ool 1L ¢th(Weisz et al.,
2023; Wingstrom et al., 2023). 95 &0, I AlQ] T8-S 53, AEZ 9 Z27](Noy and Zhang,
2023 B4 319 #A(Peng et al., 2023)7F 22 thgFgt HofollAl A gl AFEH Al9h 17
AYol BHHESHE I Qlct. o]E% ZF Hopol| A AAF A1e] H-go] S wtet, F5 TRkl oA B4
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88 ATE &gsto] 115 TR ofolt] ol & 35 &sHA K Turchi et al., 2023), BIAEQ} oju]x] B3
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b FE T RROlS ohokst oS TAR F AFEA7F F A Aol A’ (Sanders and Stappers, 2008) 53
FAIE sldshe Fod B2 R2A FofrtEe] A% 7F 8 Fall(Manzini, 2015; Ornekoglu-Seleuk et
al., 2023) FoJ A< ofo|t] o} & A& 4= YL F A Hots HAH ol HdT} o] & 913 ATFA QI 9] gHgo]
% 25tHSanders and Stappers, 2008). &, 3-8 UARINA S BHF Al TRt AlZHA olw] A ¢] F=E
22 i3t SHE dol, Al 7] A ¥ 9] o)A wAeHo|d g [T art qirh

olof wet & Aol A= AP AIE ZE3 TEUARI AAHolNA FARAEY JAAA Gy FS 91
HA g o] Wk =05t gttt o] & fldfl, FE AN aFE= Ao 849 HA oA
a2 Ndd EdE F9ctal, Y AVt 71E HA g o HY Bx 4TS FYSIEE oto] 4T

B9l A AL FHANA ek ES, A AP A% L2AL B AT AY A2
AAgte] Qe ANE vFoR, FEUA YAfNH LIHOE YYF AIE BET F 9k ZAA
B Aotetag gt

£ ATE AYY AIZ B8 ofoltlol 44Y FEUAY Akl FoldEel Folge
A AUl S AT A5 LA 2 ALE FA02 e G U IA deAz
B =t Tablel].
38, £ B B9 4T AIZ FET TEOALIN FoiRel Folgol WA Jash Aol
] et A4 Y LAE EE5AE ol 918 WA FEUA ABALT B 4k, Fol4 B}
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2x HAel 9T 5L 4FFARGON, ol EYZ, FFUAL A a4 AP ALY 4T B

s Aeleo] 42 S1at 73] RS EEstoct
A, BE 242 B w20 YA 5L /Mo A4Y A1 8T FEUAA 934 LA Y
S AASE. ol tAel AL ZRAA BEE FHOE 2 BAER ATHE FECA Foly

4% Tejstel, iAo oY APsHe ZRAA% B, Ao Y, 9a% FEoR A

A, E2E ZRAA U B MOE FFUA A4 AP AASA 24 490

4900 B9 419 7= 1= A2 AY o SIS U8 AT} A8k AU Wk 8
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AE7h B7HE Al o & Feste] A& =&shelth

WA, AAREE BEIE B8R AT 28 3 FHA Y TRAIA RS ERIUE P40 Attt
EFITHE 7Aoo TEE Ago|AE A4Y Al € 93K =7 59 E44 FA% Feixet
A H g o] FHE FHeR FH, MAH X (Backstage)ol= ©1F A8l AEdte S5 HAY
AL Fold a4 Fo| ETh

Table 1 Schematic diagram of the research methodology

Step 1 SSURS oI HUE O] of3
gsoxjelel ol gig%éﬁi‘? =2
oz nx sstngagEs E2 BN HARIEOLH £5
== L=
2E HURHOIHZA S43 Al 8 £5
ol HARIE01A BRI 9I3 MHHAI 7151201 =5
|
Step 2 ChatGPT &8 ZECIRI! 34 S 47
o7 7k 42 ChatGPT &8 BSCIXIO! 43 LIRSl AT Z2HA, $5, ChatGPT 287} 2 X S2 Y
|
Step 3 ChatGPT 8 9|38 A3 Mt A3
PR e RN a2
Storea e T HOIK, M2 B} X WSS S5 AN £5
|
Step 4 M3 Al HE Y38 DHA DY HO
MAE Al 2R YTy S AT AAES 7|HCR YUY Al HE 35 T2HA 2 Ko
RN 2R HA o5 WAHE Al Z8 oTE I8t Al

2. 0|2H nFE : SSOXIY F2ld M| o] M

2.1. 3SLIXRIC| EXat 1 de A
FTEUARNLE G5 7HA AL e e AH vl FoATt FRE F5 HXE 7ML 2L
ofojtjo] Wl X|Al& A&sty] gt FeJFola FYH QI A<l I o]tk (Sanders and Stappers, 2008;
Koskinen and Thomson, 2012; Kinnunen, 2018; Malpass and Lara Salinas, 2020). °]& & $359
FHE o]Fof A Tt BAS A1 Pt FEUARIL 11 HH| uf £ JF

ok

g FEH
IRt A4 559 (Kimitoshi Hori, 2005), ¥4 7= 42d9 9 @84 JA2A S8 € Ho

9Ju| g’ (Galabo and Cruickshank, 2022), EA|32S $Jgt =& otolt]o] & z]4]e A (Simmons and
Brennan, 2017)5H= Aol $8-& & ‘ofo|tjo] A’ 5o P02 RFdch

TR YAEY AL FoAHF R AHERe 7H AR, ThFe o TA R}, HA ] H o]HE
o|Fo| A, ol TF A Uste TIA|A 9 EFlo] ZoHT FHUA FoAEL 142 49
2 okt A& A 4L 7HA I Fefst dg Ropo] 4] ARgtolAF AEVFRA FAgtth(Sanders and

Stappers, 2008; Manzini, 2015).

FTEUA B A HAEolE 9 A YAFS o] A =FE &8sto] fAQl ARLL Ao
Q&5lA] o2 FoxtEo] Aol @I} 52 T = YES A Yt (Starostka et al., 2021), 1 Sl =
Y 4, ZEAA He)of 22 9ehs =3)sth(Malpass and Salinas, 2020).

BT FEUA A= ATt FoH d5d  UEE ZTRH, E7, IRERY FY =15
A|5-stcH(Sanders and Stappers, 2014).

AR, 22 BE= AR FEUAR] FA JET 5 YEE AP AR FoixH 24| /fART= 2L
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ME, 2E8, AAS}, +422 —E— Hu 79 a‘ﬂih 7}5 & °°1 71 Wol 284
Ahmadpour, 2021). AR, T2 EEFQL ot L2 BH9F EF1S

4 9Ju|gtck(Sanders and Stappers, 2014).

eg3tol 44

_l_‘_l_____ ?—/K‘] _9_/\
th(Peters, Loke and
ofoltjolE A|Zt3}st=

Fohe, FEUAL BN iAol AU olH A s, 22y, B2 T2Eegs 2o
cheR £ AFstol Folate] Foe AUk ol FolH B 24, TRAL Beloh 2L 4TS
St FEUAL] WA ait Fola 1 B Fol 1 PErAel Fo|4ol ol ol Bdvht 1
At w917t chepstel g Aol Het TASE aFErk, olstel At FETIA APAHE Ao,

SEUARINA Q] Aol o] & 7t A H o] ¢

2.2, SSOXQ LAAE

d2]of s A4 o s Au R,

FTeOARAe AR gt sHEA A 7F FwokA] 2 SAE BstauA, AP 2F o
A&7 ZHAA A5 U HiA 9 B E 28519 (Blomkamp, 2018; Christiansson et
al., 2018; McKercher, 2020). 9 9 A7 A4 7]£2 20174 o]F 9] Ago|H, FFoArel ‘9z,
TRIEAS AlFos 3 &S FestgltHTable 2 ™A ‘% A5 BE FEO BAF o] Al
FES TS ol& EUE F5UARI AHEH], 938 1 S £ GAE V2o R FsyAl
A3 A2 (Co-design principles:CP)& E&5ttHTable 2]. ool gt Al W82 o2} 2t}

Table 2 Co—-design principles and details

g SOl AN LHZ Reference

A dywm e
- 27AE, U Y %, S5, 2XEY 2L

TS ER|Off CHOH A0 BE&toA| mef

- HE5t QALE L 2XH 7 (Co-create,
2018)

_T'_EolE
oS-l =

H (PWdWA, 2017)
- S7|Mo2 AIE (Burkett, 2017)

f [CP2] - AFEAL EY HHE /gt o] ot 22 Chyst - 'O TYY (Co-create, 2018)
;1 LISt &R 2 OISt 7 |E 2 71 HUXER 7Y - #2 LH=7| (McKercher, 2020)
i A= EE 7Y - 59| F0f (Burkett, 2017)
oy [CP3] - OGHEA 2 7|RIRE A& 08 74 - ZRte| dgtt JiE S8 4% (Co-create,
H TEEA AN FE - UK MEH XM S EEot0 2HGIH &S 2018)
45
[CP4] - AN IpetE SSOARIC| S X1} FO{Ate - &0y H &83517| (McKercher, 2020)
SSOXQ! 2 A Ho|N &S 12{5t0] Mt T YUY, - AYst 28 1% (Co-create, 2018)
IY¥EF 4 =T A - H8Y, MY 113 (Burkett, 2017)
[CP5] - ZOXt=2 o220 CHoH ek, ths X1 - &0f (NCOSS, 2017)
DR HOE S&t - At 2 oA 22 HE KR E Sl OlSHE - & AA (Burkett, 2017)
e sS1Egss X - &2 (PWdWA, 2017)
[CP6] - SSOXQ &5 LM E ALY M, At - Z &, &F (NCOSS, 2017; PWAWA, 2017)
45 ESUAZE L2 A HAE HOLL £HA LXR -3, 99, XIg (PWAWA, 2017)
Sot e 59| Of0|C|0f7} EFHIS & UTE X[ - Etg (ibid)
2 - A H AEZof 7|85t SEO| JIXIE NS = - HE LT, BAE RMAI6H | (McKercher,
3 UEZ K| 2020)
Fey
;‘l [CP7] - 48 MEIEE EY 202 METH MRS - H& 47| (McKercher, 2020)
o MERIMEEY 28, X|4], OI0|C|0{ et ZH2 CHfet 2| - IArOIE (Burkett, 2017)
% nee S5t Y wES =5t HY - 4% W& (PWAWA, 2017)
[CP8] — AP Z=H] A] ORI M| W 55 AR mref - TIXte| 7|% (Co-create, 2018)
et TS 25t - 25 3 N 25, FY AN, Z2NA T - LS XM2| I o|sHEA (ibid
mHA2|Eo]M - 23 F EME Y XtE HE
[CPI] - OlOIC|0E 7|Ete 2 T2 EEIRIS HIZ5H0] - 35E HIH L SRE 7HX| i (ibid)
g & oto|C|of {9 &Sot=A| SfQlstl OfEA| 7HME 4~ - 241 54 (NCOSS, 2017)
AZt5 T2 EEHY UK =2
[CP10] - RI3 DPEDp MAE DE X2 2 StE 2A 5} - ME U T} (Co-create, 2018)
S Y "ot - 3SR &s & IE 5 Bt - 8k= (NCOSS, 2017)
- HOoixt ek W8, I8 gaS Sall E= A0l - =8 22X (Burkett, 2017)
Cio M 713 ME - 8= 3 (ibid)

- X|& 753t s 22 (PWAWA, 2017)
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AR, ke A PAE 9 T4E FABCPY S Hersi] Sla) A En) HANAE g 1) AR,
w7, A S PEsHA H o, o5 53l 359 Zx7} 355 ofof SHH(Co-create, 2018; PWAWA, 2017;
Burkett, 2017).
=R, T FolAR | FAACP2) & Fofl Bobd A2 thdstd #HE fAlsk, 24 e
chekst ol sl TANE Egsted(Co-create, 2018; Burkett, 2017) @84 JAEAS sl ozt 7+ d8&
Bafgtch(McKercher, 2020).
A, 3L AT £ HA(CPI) = Fofl AAEY] Hkel thgok & dAlof wh& | /445 dfjof shH,
ExE4E 9o 54 4TS 3T D87t A= S, Al 1499 AE A st F/3THCo-
create, 2018).
A, FEtA ZHAYT D B AFY(CP4) S S FARE A4l A7t S 23S 5 Sl=
ot THs AlTgeEA o = As 71 A543 ol & APgrh(McKercher,
2020). o5 ol AR o] APet =t IHE, T ANAE AASt, AR ojEgt ZEAA Y
F27F WEs] 7]18 o of gttHCo-create, 2018; Burkett, 2017).
OAA, ‘BEY FolE B3 FACPS) & ol BE FolAe /A HEs Fsi A2 7HA
g afof erokBurkett, 2017; PWAWA, 2017; NCOSS, 2017)
AR, ‘AT 253 AFE 53 FACPO) & Sl A=Y Aol 6o EFXL T2 & I=E
tckBurkett, 2017; PWAWA, 2017; NCOSS, 2017; McKercher, 2020).
AFA, ‘M2 A4 55 9 18S 5 ACP)E A FofzAe AFFE
IHIE S Fe=rtHBurkett, 2017; PWAWA, 2017; McKercher, 2020).

A, ‘dLe APE S5 WA H o] A(CP8) S oA F A 2 9 AEA A LS 9o 9

SE

oLt AE A4

s

&
HA 2lH o] el 5 Zlote] A3S 5] gtk (Co-create, 2018).

A, ‘G otolto] A7 ZEEEYCPI) S Foll 59 AT 7HAE AT 5 AEE Sk
E3E A HrHE Hel 8o, A&H o2 At 2 el FATHNCOSS, 2017; Co-create,
2018)

A, ‘4% 9 F7HCP10) & Foll T tAQS Wste] tigh g3} e 3go] ghE = ot
(Burkett, 2017; PWdWA, 2017; NCOSS, 2017; Co-create, 2018).

AN £EF FEAAY AFAL 2
% 3

Astel B4 248 FAFRL, olF AWOE
FEOANA o4 228 94 N LeHold F%

59 o334 staAt g,

2. 3. 3SLIXIQlat FHol M
(D) TFHAAFAG a4
TEUAR FYA a4 E EE617] Qo A Y Y NEES AHEE, 7 AFgA = FAdo]
SLOJAIA ALAL ®= A’ (Poincaré, 1913; Miller, 2012), oFo]t] o] o] 7FAFA 2L &8 (Wertheimer, 2020),
E29 9] T oK(Csikszentmihalyi, 1997; Simonton, 1999) 2.2 =2]%|¢] 0w AX 7fo1o] vt AL 2
thH(Wertheimer, 2020). 91 34l 2]gtoll A HE /o] abH Aparel ‘=84 AL E B9l
B34 Qo 5l o m(Mumford, 2001), #9)4dS A4 9] ¢ Fe= sfAlstar BAof digh
A S A5l HAjolgkal B QtH(Guilford, 1975).
utet o) dE Aefotal Aol Wl tigh At7F ALE A qlon, T WO R YRy, ofo|r]o]
, A9 A, ZEEELO|F, 9 Fo] glrh H&Eo] TR}l AR (Brown, 2008) El & tholopEE
(Design Council, n.d.)= o2l T2 A|A 9 W E0] FE| £ A7)E 2 Gl
o3 g2 Il 7 F Wl wheh A o= (Amabile et al., 1996), 949 FHHH EA
b A1 22 9 37} AEE F Ropet tiAdel] whe o2 A A" ck(Simonton, 2000). kAl
ARl oA o)A HE-E FAKol Folot= AU A, Z2AA, Aol o]FoAE= 3 F
4 QAES AHE g7} 9t

i

ox i

r2 oo o A
O o ;EQ
o2\, J
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AollAe TEHA A 248 EE5] Aol FAA 74 248 OE 2AES BAske] FAMT
Aol wheh E5Fshal FE Al Wee] wet A oSkt £4 2, Fe AN A
= 7S, TRl ARAL 3, 23 9] 371A] ARt 570 9] Fs T ARl Aol 84 FA|SHEtHTable 3].

fo il rlz

il
e

A, QA AL ‘Fofl D2t A4 (Isaksen, Puccio and Treffinger, 1993; Epstein, 1999; Amabile,
2012; Sternberg, 2012)' 3 ‘F-5 A}l o] 5 7](Isaksen, Puccio and Treffinger, 1993; Amabile et
al., 1996; Epstein, 1999; Dewett, 2004; Nayak, 2008, Sternberg, 2012;) & FAH}h ‘Gl gt
AACCIIE F8 AR A9 5] 7ML 9l §4 28-S YuistaL olsf @Az 7 Tl
ARA AL gu)gitt, FEHOEE FedAJAS APstr] g1t T ATl digt o]s)E olu|glict.
FEHA o] FTICC2 &= FAE Fdets WA, A 715 ouieith B3 24 o2 BA
3ol digh A, oA, ks oulgitt

EA, Al Ak 3 APe ‘T ARl Abil(Isaksen, Puccio and Treffinger, 1993; Amabile et al., 1996;
Epstein,1999; Sternberg, 2012)°, ‘oto]t]o] A (Guillford & Hoepfner,1971; Isaksen, Puccio and
Treffinger, 1993; Dewett, 2004; Runco and Jaeger, 2012)' 0.2 A= ‘G2 el AFL[CC3)'=
WAk} =g o] HHEAQl AbQL WA ofolHolE Z ek, EAE MEA AR st AL on|ditt
‘ofolt]o] FH[CC4E HARI AHLL AL Foll AlIAH 02 = A& 9v|gi)

AR, 2t ZF(Isaksen, Puccio and Treffinger, 1993; Amabile et al., 1996; Epstein, 1999; Sternberg,
2012)2 g FAICCEI S gulgttt. o] FFHARI] 3 H= E4 &4 Jd ol 7+ A9S
A dsk= 29171, otolH o] Zej9t AT EF 59 AMlE] &4 9] d& 2Rkl

Table 3 Deriving co-design creativity factors

A ol 24 Reference
712! [cc] - ZH Q! 23 X|A(Amabile, 2012)
el Zast X4 - X4 &&(Epstein, 1999)

- XX 53 X|Al(Sternberg, 2012)
- ®EX X|Al(Isaksen, Puccio & Treffinger, 1993)

[cc2] - 57|, dek(Isaksen, Puccio & Treffinger, 1993; Sternberg, 2012)
SSOXL! & 57| - EM(Epstein, 1999)

- & A== K|, Fel™ol =2 (Dewett, 2004)

- - 21X 57|, =54 (Nayak, 2008)

- I}H| 57|(Amabile et al., 1996)

CIRFQI AL [cc3l - 2ol 23 11X (Amabile et al., 1996)
01 A Ol AL - A5l ExH(Isaksen, Puccio & Treffinger, 1993)
Jrigs - A2 ¥fAl(Sternberg, 2012)
- 0t0|C|0f ZAH(Epstein,1999)
[cc4a] - Aol A1} (Dewett,2004; Isaksen, Puccio & Treffinger, 1993)
oto|C]of B3 - QAN QAN =AM A (Guillford & Hoepfner,1971)
- =E34, 224(Runco & Jaeger,2012)
4 [CC5) - M2H(Isakse, Puccio & Treffinger, 1993)
N & - AtE|X 2tZ(Amabile et al., 1996)

- 8tZ(Sternberg, 2012)
-7|9 == M(Nayak, 2008)
- 3t &t H3H(Epstein, 1999)

N

(2) T&HA] APl 7|t o a4 A9}

FA B2 FFUAA AFLA(CPI~100E EUE F50A Fo4 22(CC1~5)E FA2tsto]
AR80E E&5t9c) dlE B ol [CCLIZagh A9 Ao a4e AU 983} Hxdy,
FTEUAd ZRAA Y =4 AR FEHAY 43 dAH [CCl-1]5RE4e A% FAA
AEAA, [CCI-213-5HA] ZH YA H = o) 59 AT FEo= FA|9hE ¢l

>

rOl:
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Table 4 Specification of creativity sub-factors based on principles

BN RA(CO oY QTS BECIXI AAZ|(CP) A7
[cctl (CC1-1] SELHS /3 HOIX HEH X|4 o [CP3] YRS A 28 MY
Selof
LQB KAl [CC1-2] 2=SO)RIQI =y QQ)T 2 =32 0f8H ceo [CP4] SSOXQ D23 2 =7 MY
R L (CP1] 2EHst 27AI 2 BRE 2HE
Siorzy  [CC2-2] BEUIXIQ 48 OIXI(EHIBHZ /X)) . [cP3] PRl Ag =8 MY

[CC3-1]MER HUAOE 2| HA U IHHO|

[cc3) -
ks g= CP5] 252| Z0iZ E3t Y
. ;‘-Eﬂl‘f _ [CC3-2] OF0ICIOf HE (LA ColesoguEseEY
L AL [CC3-3] 0f0|C|0f 5t 42
CC4-1] OtO|C|0f 7IA|E
o EErn [CP9] 421! O10|C|0] A|Z}3}, T2 EElY
OfOIE|Of [CC4-2] TREER] HAE
= [CC4-3] m2AA Himg S5t 42t - [cP10] HE % B
[CC5-1] BEET Hakst HIF [Pl B e AE 2 2eE A
(ol R BERAS g -+ [CP2] Ch¥E EOIRIZ © 7
oa 2 93t HiFLE (CP4] SSCIRKI Ta93 o =7 M
gy [(C5-3IMRE OO LS oIzt HAUE (cPg] st Zigs 93t HAI2/E|0|M
E g z [CP5] 25| 210{2 S5t 3¢
[CC5-4) 2t oo|CiofE I xoz 29 [CPe] M= =27 o2 S5t 32l

ol Tt FE A AP PL o] AAAL vegro 7 [CCl3FTAS Zo] F7]o= Zodzte] WAE 570
st ‘Aol tigt T4, S0, TR T FE Al 9 o) 7?&0‘544

[CCIEH A tAQl AaLoll= TRl AL ¥h4lof| wp2 whAtat =3 o] gt 24 Aol dgstes ‘M2
WAl o2 A §A 9 A o), ‘ofolt] o] A& (AL 1} ‘ofolT] o] %ﬂﬁ* o] ZghHrt.

[CC4lotoltfo] HAoll= Folvt I8, BT} 22 WAlE 53 ‘ofo]tjo] 7MY, ‘I EELY HAE’,

2. 4, 3SCIXQIat A 2| E| o]
FTEHARIANA HAGH oA gL F5HLE FX0tL ZEANAE HeEjobd, oz 7+ A5 A8
A& A Y3H(Coupe and Cruickshank, 2017; Malpass and Salinas, 2020; Salmi and Mattelmaki,
2019). FEAR1 A A o) SR digh oA ‘TAFQl Abare] gk QF’(Starostka et al., 2021),
A 2L tR}el ofo|r]of’ (Aguirre, Agudelo and Romm, 2017), ‘B]#2 g%’ (Minder and Lassen, 2018)
SO tFotA s Hrt. olstol A PaF ZEAA Fe] 2 +9(Malpass and Salinas, 2020) 845
Zgoto] Ao £ 919t WA g ol Aol gt 7HE-& FA|SFet LA} g, o] & flaf FE ARl T oA
D £1E A gAH ol 249 FEUAI fA% Avte] AX $95E )35 HAH A
193 YA 2 9AY iDAR EH] HAEo]A 0 R sl FETAR] A, F, ¥ HAgg ol
8915 T&5HT 7t 9AE HA g H o] a5 FAISkSH] fldl S-sTiArl HAH ol 9 Ao a4
o Z(Table 2, 3) 2-835tof 2454

ol

o)

(1) 2O F4L 918 W eleold 24

TEOA A FA 0L A ALl A Aot FTEUAA AFAHNCP)H oA
RR(COE g, AAstel Eastg0m, B4 A 7H A A, T4 A 33, FYHAY
s Aelgol 4o R Wrststart,

WA Aol A A e ol A(P-CH'S TR AL 3 AF HoE(CF)%, HolArt A ng
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A4z ARE FRY 5 315
Aefstol Fold 4 G A9

=4, ¢ 2

."‘i?*l
o
24
r-\o_4

J}m

94 w2 E o] d(D-CF)'& HAkQl Abal

F=CHCFL). =35 28
SHH(CF3,4).

o AT SJFE A
A& G5 5+ U=

7o) ol%aA] 9

sel 4, 914 %57]

=
=

e Tkt Hofol

FefAtEol T’JZP‘H A Aol 549 WA = A o] ARl WAlE ASEAL(CE5,6), 159 ofolt ol
NZHR 02 47 Adsla Brhet 4= Q=2 A U3HCF7,8,9).
AR, Fd ALl HAEH ol A(T-CE e 359 A HAE 3/ 4 e BFdS distL(CF10),
e BHE 2FT 5 AESF AA(CF11), 29 dHE E5& AT ofoldo] 75 AAS
A LATHCF12). B3 Fofzt 7 43 Y Folet GatasS F46kH(CF13), ot B 375 59
AAIES E&T 4 JEE XY ﬁJE}(CFM)
Zt mAdegold Q4o thek A1 Q] Y-8-2 [Table 519+ 2ot
Table 5 Creativity Facilitation based on Co-design Principles and Creativity Factors
SSCIXIA0A 2] £to|M THAIZ|E 0|4
. Selsica golg muRleolce
el 59l 20l L
« [CP1] BEkst 7AE & [CC1-1] SREHES 2I8 [CF1] 23 20F ME XA S
EEEERTS [cc1] HOIx HEX K4 T st 4 UEE N
ol
s mostxa  [CC1-2] SSCIXIQ 23 [CF2] CIRFQI AfT T2 A A0
. [épqleﬁt e aeE - | I =7 Olsh ol et XIF 7H0|E
5! - P-CF
[CCo-1] Rjof ot 2ed, | [CR3] HOIXS BUALR 50
« [CP3] T2 H&nt [cc2] =0, =H £0|12 N2 2 UA 57
=5 43 o
CIXfQl ey [CF4] EHOixISOIH 252
(ol BSTIRO Ty mOEy G2 2 SEEMEAY ofz10] 71317} 918 € 2
9X|(ZHsHZ 2lx])
I UMY 5t7]
« [CP5] 250 HOIE Sot [CC3-TTMER Aoz [CF5] EOXISS M2 Al
=) =H B H 1HEol YAIS Plof At H OflA] HCt
o MEZ CI2 XS 18t
- [CP6] 45 Z51} MRS c3 [CC3-2] oroltio) ¥& [(:}II;?]OJMEEIOZ SEoe
= = [=4=]
S5t 8y ey (& UEE =7
. [CP7] M22 XAl & CIXL ARLL [CF7] &OiXtE2| oto|C|of &
3 IEES S HY [cC3-3] ofo|ciof st o dAz e E&C}EI
) -8 [CF8] HOIRISS| oA 48 q
- [CP8] &5t XS 9|5t 2 Qof X|Y 2
{A2|E0]4 - e
[CC4-1] OtOICIOf ZHA|St
- [CP9] &= 0r0<1)1|'-|01 [cc4] [CC4-2] ZREEIY HAE [CF9] OFO|T]0{2] Z7HAJ = Fet
Alztst, 2R R ofojcjof U WIS 95t RPHO £
) 4 [CC4-3] Z2MA Bt X!
- [CP10] 8% & H7t =5t A%
« [CP1] kst @ AR & [CC5-1] 3= Hafst [CF10] 382 2H|et HIHS
BRE 2XH B TR 4 U= WY oMY
Cheyst HEX|ALQ] Chesst ol m&
+ [CP2] CIosst ORI COangauEAs . o s
g 7y - =
[CF12] Helx{o]1 A9
CC5-3] MZ2 oto|Tof So ofat
« [CP4] BSCIRtRl [cCs] [7HH'9 c]>|gf e NES AU=S AR O 75 TCF
YUY Y =7 4 HY 2 R xg el
; } [CF13] 7|82 52 5t &0
- [CP5] 22| Z0{E S5t =5
e [CC5-4] 2-&atotolC|0iE
HMIMOoZ nQ [CF14] M2 T2 BXE 3R
. [CP6] A5 Zx0t M2|12 SHH QUAIOIES 22 £ QU=
=2 Y ERNEE!
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(2) & H4 e o] 4 (DF)
55 HAH O HDE) S FEUARI A 5 X402 A Yo] gt FEOZ L2 AA Hele} 2 gj i,
ZHA S o] gt FEo 2 T 2R 82 th2-2} ZhTable 6).

Table 6 Deriving Common Facilitation Factors (DF)

SSCXIQ! ASHAZI[CP] S HAZE|0|M LHE
. - — — = ;E'-O od —_ — t
[DF 1] T2 MA _T'_}EL StE HigH 7|.0||:’ AlZH 22|
[CPg] &tet TIRS 9I5t « [DF-2] &g mat st Z2MA HE Y 2F
HAZ|E0]M « [DF-3] 2917|15 HHstn M ZXint §4l

A
Jll_|
- [DF-4] &5 Z0E QEots 225t %47
~
[CP6] Atz Z&1} MEZ S5t HY °
°

- [DF-5] HOIRS2| 21218 ZF5Hn
- [DF-6] 978 FaolE BEOR

(3) A4l 4] T Qe o] 4(PP)
b ] W AR AP & FETA 934 2HS 9 WA LAR Fa 8L Holz 54
FA) 2 A ) Aol shet, Fold Szel W FEUA ZAYL P w7e) A, 1F 4,
3ol 954 Qe 7o) o BB FAHTE AAT 8L ka3t ZeHTable 7).

Table 7 Deriving Pre-staging Facilitation Factors (PF)

BSCIxiel ABACP A ) THAIRIEO|H(PF) LS
CRNEHHATHERSRE | or) gmgol gaie a7ue 2 95 Ty
(P I3t OIK2 5 74 - [PF-2] 101X 2t OfahRIA 7% Tief, Cletat g 74

o10) ot « [PF-3] | 2431, TR A0 Chat M2 AL A 81
(CP3| FHBOICRMSE EH  [or ) moiny 54 2 &ol 42 AH If}

(CP4] BSCIXIQI ZHUAT U E  + [PF-6] HOIRF BF S35 4 U= TSCIXIRl T 945 74
7 4% - [PF-7] AI2IEI0 4 o3t

2.5. #od XA EREM YEY Al
| B AF Fo A’ AE okt 990l A9 2 AY EFEA 57 o mel(Haase and
Hanel, 2023), 3-5HAQ1 2 3532 o)A A7 Al 28l thet =2](i.e. Harwood, 2023; Huang,
2023; Turchi et al., 2023)7} SIsHA AP= T Qlck. F5HAS AAFAA L BHD Al &8 F=2
7V AR o ud S ES FAR AlvkeE] @ 718 RESEe] §F A& @ skAH(Huang, 2023), o] 4]
ZAHA] e AFE oot o9 ou|AE & (Turchi et al., 2023)3k= 5 olu|x] AP Al9] 7|4
ol AFEHL e &, AEF Ale FYA AY =42 =951 YA F2 Z2EF0]E dA oA
ojmx] Bl & &= glo] FFUARRINA L FY EXE At HAeH oA AT of gt =2
FEo 2 0 & upoter),

Ot oAl W o] A Al @4E WAIA F7](Epstein, 1999; Sternberg, 2012; Amabile et al.,
1996)eh= SHS 1S o, Frojzpo Ao Fds AdiAe AaE A3 2 Antel] 24 AF Aol
TEAQ BA sl HH R ool Y ALS] &8 Hetol| el =2 Zart Yt

A 2 AtollA= olggt A S EUE Y AIE o4 fAgeolAdS e Ad B4 & B,
HAgHolHe Y o= FIotaA gt o5 Soll FAIAQL Ao 840 nAe JFs AHEY
A& 7Hs e E8-S A 35 UAR] TEAA B Ak R E g}

(1) g Az H ol A EF=A AlY] &4

AIS} Q17F0] Aol Hig A= 2l ARE olojA] AW T 7& T A 7HE3HE . o] AR E
o} S5 o8] Al7I8HAI-powered), AI7Z43HAI-enhanced) F= AIA| A(Al-assisted) Aol A ¢17k]
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7oA /ol dit AT -8l tish =215 9l eHMiller, 2019).

& 59°] 7tolF 2(Kai-Fu Lee, 2018)+= Al¢} Eot= Yl 7HA W& Aletstal, =2 {FA(Ryuji
Noguchi, 2020)= AI®}F ¢17He] &Y A=of whet oAl dAR ER/sklth ol £5:25t9 9(Wu et al,,
2021) & 9l&l(perceive), AFal(think), ¥ @ (express), & A(collaborate), F+Z(build), HIAE(test)2]
6TA Y] ATH-AT 357382 LS AQtotginh. &, 2o A 3 oA Qb Al S H A AA R 1719
e S = e WFeE A7 AR 952 Selshalrh

2 Ao AlZF AlFste WES 7|sto® Qzke] Mol Bast A% BeA dAd Al A Y(Al-
assisted)®] AL Foll AHEIA 5] FErApel % =

Ay Aol Al el ofn| 2] Fejo] AEES $I%t AlgHE Al
A Wk et gt

(2) Rz HAZH oA JIAZ A ChatGPT

B Ao e AHF AlZE o AIAHEZA(AL as Assistant) A 2|g o g2} Fdstaa stct. o] & {13
HAAD 24 @ AZA(Tpalti, 2023)0] 128 BAE MAF Al ChatGPTE A4+t ChatGPT
F8 71538 EAL ©&3517] Y3l, ChatGPTe] FA= 3 7HsAl o sl oh& A13) 91-(Haleem, Javaid and
Singh, 2022; Zhou et al., 2023; Biswas, 2023)& %3l 7|5 W8S Zgsto] oAl 7HA = A3t AA,
ARG Aol RS Fofl HAES Aol FHTE =4, AR QAo df shgotal #Ast =
545 Adet AR, FH s H9le FAE SHT = U EF SheH A A, 09 8o et SEE
Ay7gste] Al gt oA, AT R ARSAF YElof ool AT AgS = qlom WEkS ojojd = UL E
AA = A AR W82 o5 2t Table 8.

Table 8 ChatGPT Features

ChatGPT £2 7|5 715 4Y

1 Xeiof Ofsh X AN AMERIQ| XtH0] HY S O|cHdt Crest FH|0f THEt XtHAA R THEHE 3

2 s syEedd X|&3HM A2 HI0IHE SHEsto] YISt XA S 7|8te 2 S

3 RS Ost CHYSH |2t ool tHSat RAsHA S

4 MNEXHRIH RISt HE HMZ, 26l ohZ Mt AFgX7t 7ok £ QA0 SF0 MZ == JielstE SEH M3
5  AHAZAS X8 ALERLS| o HAZIC R SH MZ, X3 Sl Cisto] Mol M2 S

AdE F2 75e EHE 71E HAdYgH A qde 4T REH R Adsty] 917 ChatGPTE

WA AAH SHAAE YAEOR BY 247 S50 thE ARE QTS 5 SO U5 Bl Hof
A4 AT D A AT ZRA S e AR S5 50 A4 A9 Aeldol el tie Rx AL T 4
olek. TheoR, tiAtel AL THgel A HH IR A4S Auto 2 chorst Al ATUORA oI5
ofollo] W 25, 2ol ufet ofo]t] o} S FastiL chaket §3 9] AEE A Fske F otolt]o]]
A AL $I5 7% Agste] ‘otoltiel EAS I3 WA E oS (AL 4 Ytk vpxuroz
F9] SR ofsEAT} Sl ChatGPTR B 2942 $HE Weo e Az the Tl 4]
AL BRI YL FUH AIIE $UT 5 YES AUFORA B FYS 20 T 5 YrHTable 9
i]—}_]_
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Table 9 Deriving Facilitation Roles and key Functions for ChatGPT
ChatGPT =

N xFO| A Al N ARl AH
A 3ol HA2IB0IM(CH) HuzmoM oy | AT
[CF-1] 2121 20F MR XIMS Bhad 4
P-CF o= T a) KA Xl - AAZIOR £ 23 250
7He! o A2 E0| M 2 HHS XS + S
[CF-2] CIX{QI At 2 M| A Q| O] =2} X|F QtLY
[CF5] HOIRIS S M2 ALT AlS 9ia - BB XIAS 7|#OR Cresst
A2 % Ol Fiot A#E RIZ 8o 2 oto|c|of
D-CF 2 HIALS 9|5t [HEFE & & 9l
CiRfel  [CF8] HOIXtSC| oA 3 & 0 X2 b) O0|C|Of H & Ses TR HeE B Me
Az X HAREoN -
o «Q 2t oto|C|oE &k
B [CFO] OfOITIofel JhAE Y 2 OIS Siet o s
2239l =7 X2 g Resl AEs A=
MO
[CF11] Choret 2ol mR Xied _
T-CF - - o) HY X - O[3l G ChatGPTE Sl
me  [CFI4 M2 U2 BES BR60 AMO|ES @ mAl2|Elo| 4 ROl SHS U2 4+ AUS
g4 U=s x¢
3. 48 Al 288 SISO A3 & 3 24
B oA 50 YagollA 7 ChatGPTS] @US S 49 %ol Haeg ol o] o<
3 gk

Fol Aol Hl i Qe SHelshuAt ARATE 1% TAA LA A0 EAS AT,
7 4A A, AR AIS B8tel TFUAAS AW AW AFE BT 2 A Suteto]
SRl shelom AR U14-S theat Utk AAY A ZREeolR BAleIA ofn A A 91
57
]_

g0l B4 Wl WAV Yom A5He BEL I AY BARGE A5 YAw0E
olo] ket ghA £2E Hol HAUHO|MY Fo FHS FHOE FHUA Y4 1Y W] AA
A 4 o FAR ZRA A9 e TEIAAL.

(D) FFHAA Z2AA

B A E gl AL ZEAAR dE] G4ET Sl d5 gl 71eE9 HE toloEE
2 d(Design Council, n.d.)< $42 2 7+ 252 v x|}t

WA, WADiscover) BA= AHEAe] gt olsiot ¥4 917 ‘User Journey Map'& 53l FAHEAHS]
AT BAY 55 gebstn, F o (Define) BANAE 7H sidstal A& £AE 445t ‘How might
we? 8 B9 BAE 71999 os AP st S5S I M (Develop) TANAE A=
FAE )25l 93t theFst ofolt]o] & WAkl 4= Q)% 2 ‘Brainstorm’S ESIATH EAHE ofo|rjo]E&
Sol7] 5l ‘Affinity diagram’& HdJsto] ‘ofojrjo] HA'E st¢ltt. o] 7|8t 2 ‘Concept Brief
A& Bl otololE FAStol= E5S EFStATh nhA e g A (Deliver) BA A= A3 2
ofolt]olE Z2EEY 8 A& 57| 9I8f User Scenario & AJs=5 7445l

) FFUA] =7 &4

T WM e 22H, B, ZREEQIS Ad0] &goto] FolAe] oA g A dstadt

HAE A ‘L2 AAE aAste] FAO 29US F1L, 92E AP Al, ChatGPT 85 B 28 7lol=
e 0L AFsdnh & dtolde 35UAA Y28S A% ChatGPT 2§ 7t= 21 AAE 915)
nlf e AuE| oo A FAE 95 A EF ol JIE(ZFLE 7tE) &8 AFE(Bozic Yams
& Aranda Mufioz, 20219} 1545 7|&S S8 E£FAS FHS 9e AR50l d3AF 71&S

olsfjstal ofo|t]ojof] -85 4= YEF 5= /i 7IE 4§ All(Aranda-Muiioz et al., 2022)5 a5kt

i
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£ 479 7S B2 AF B ChatGPTe 7159 cﬂ%} oshE F1, BEL SRSt 15) ARrE e,
0] g2 ROl ol Zustel E2HYUT F THOR FAHE 22ke] FEL ChaiGPTe]
753t o2 i%lo&t} [RI%Holut A2k, [Q) Ev‘z-am ElellAl A, (24219l R, [Floto]tlo] Bej
(GloTolelo] A4, WALkl 2. 244, 2H o] Egglrt,
Aol ] o] u}a} A9 SHAAE FHoIt BR A, AR 5 B A4 AL HAe ol 'S
BEHE 4 gom, gl AT BFAE oA A, otole] A4, Atele FE 59 /152 B
‘ofoltlo] EAS F WA olA'S AAT 4 k. v oR FYo] SN L chaFet WL
FUstol QAIES & % Gl obolro] BEY L Ak 5 B o|shuAS} Bols|A] g WA
AL FUFORA FolAt 24 BEA YUL FA'L 4 9t
ChatGPT®) 715 $-6-2 7] 9130, TAH< o2& F71ekaint.
FHE B9 Fol BA e u}%& ath. 934 A A, ChatGPT #8271 918 7=de A9
7 Aol T 7153 RS FER S A4 92 1L HelFo] ols)E Euich. ]S o
FolEol 448 BEF 31 S §Edth ChatGPT B4 74 A% 8 % ZT2EEYS [Table

1013 2t

|

4 m1°

Table 10 ChatGPT Card Toolkit contents and examples

a#gls Fheo EatE ol 23
R. EHo|Lt Hot “&271 0f0|CIof FHHF Y 0|5 FHHF"
- LS B8Y 4 9l WS YA

AR Hi'.: ofEE2 2

Ol 0l ChEt AR ALl YR

[=
E. O] Af2f o o
“TIXtel 42 TRAATE 0P
QUEIEQI & e o
| gEAnEE “AFSR Of320] Fop”
G. ofolciof 444 “010ICoF ZBIBHM MEE Of0ICI0fE HotshE"
F. ofo|ciof Zej “ofolCiotg slmstn At 2iat KIS A
R.ZHo|L} AjQH Q&2 E.OflA Al I bl Yt F.oto|cjo] e G.ofolcio] ¥y WAL 2, 22

“ClRf Y EENA) o ofolcof sl “ofolclots ZurA
013 D) 10 Zolw M oolciol pte

olAko] Y82 E3teld, FETIRel AU of 7|utsto] Fofzpo] ol AL 915k (17hH A o] el 2t
ChatGPTS] @Y A E3 2 AU A& oh&3t ZohTable 111.
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Table 11 Facilitating Participant Creativity in the Co—design

20| M = - ChatGPT ChatGPT &8
TEC|X}OI £FO|A HAI L=
24icd ZSCIXIRI 2ol mA2|E 0| M[CF] TAEO[M | 7}0|E FE
[ccr] [CF1] &2 20} ME XA S sH&E 4+ UTE X2
ol 2agt
K| Al [CF2] CRFQI Ak T2 M| AL Q| =@} X|E! 7H0|= )
o a) XA XA | [QIEEst7]
—  [CF3] RIS UM L E0|15 WFE 2 A —  IAIIEoM | [IYHHEQI e
[cc2] 171 [RIZZOIL} Fot
33 Al . .
20l =7| [CF4] ZHOIRIS 0 152 21710] 71X17t U2 S
L7 517
[CF5] Z0IXHE 2| OFO|CIOf Hrats 2IBH Abail L OflA|
et
[CF6] MZ CHE ™S WEHoHH 010|CI0E PS4
[cc3] UE= =g
ok - ZIIXF=0| OFO|CIOf T O] 74 AIA|ZF IOk
Eixiol AbD [CF7] Z0IXES 2] 0foICI0f X OJ74 AIAIZH by
[CF8] &HOIRIED] 2|71 47, Q% K| b) ofolciol [E]OIIAI2F AR
(CFi6] 315 282 Ao 2 SNZHL AR _ gama | (CONIASY
/¢! Hasjop | [FIOIOIEI0l HEIR
. (WIALEE|R &HY /=HE
[CF9] Oto|C|Of9] ZhAIY M L HIHE 915t
R2Y =7 X¢
[ccal = === =
[CF15] ISt ZEZE S Saf 010| |09 S A
ofo|ciof ~ wux
H%.j =21 =
[CF17] ATt MBSt ZatES 713, €88 + AEE
A
[CF10] 352 2X2t HITS FRE 5 A= Uy
QLY
[CF11] TS 2RO w2 x|
[ccs] _[CF12] Ealxo|u &= AukEg 215 oto|T|of _ OHEIXNY | [Flotojcjo HEY
Y 2 7= X HA2[E oM | [RIFHOIL Mt
[CF13] 7|3l# 5SS 9I8t & =2
[CF14] MZ CHE FS CIUSHA ZR5HH QUAIE
S92+ U XY

olE ATt & A HH L o 2

BA, ‘ChatGPT &8 0] Foizke] o g4 vlA]= Y& FUstaA et

E4, ‘ChatGPT &-&'°] (@A4] AL (b)otelrjo} £F A (OFY ALY J&E Hxsto, FofA
s Ade|glo]d ol mA|= Gl s ehelstarat et

AA, ‘ChatGPT -8 0] T-5HAR] AAE=oll vlAe Gl tsf v LA} g,

2AYL2 54 22 358 T e AT 249 frdoln, 9 I dA SR ‘ChatGPT 8§ o
gejoto] AR 9 ALS HIAE WA 07 AP Qlet, AS] 94 13], GuF 934E E ChatGPTSH M= &
&8 HAFOlIsh ‘ChatGPT %) 28]2 AP AT, ofF Foix} 42 e et HAe oy ¥

S B7Re ARt Ade 3 AEE WU st A1 A B2 v ZeHFigure 1.
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i=y
N
mlE 93 AEAK| = A1 Y3 47}t
=L Eoixt ol d
- Workshop 1 NPT
Hicd I MEQlER
=< At 93 E =
HA2|E[o|M Hg
Workshop 2 ChatGPT &
ChatGPT /3% ChatGPT Guide
Card Deck CEEE-F ] HEI "It
T{42|Ef|0|E|2A Chat GPT Aojxto] Kol M
(a)XI4] x| 2 I Al2|Ef|o| M - CC1- o Zastx|A|
(b)oro|C|o] #3 X2l I Az[ef|o] M .
(c)ES Xl HAlz|Eflo|M « CC3 - g3 C|xtel AlxL

. cca-ofojciof E
. CC5-HY A

Guide Card deck
T A2|E01 M &
« ChatGPTEZE2S =&
H3& 2=
- QY E8Y, 984

Figure 1 Two workshops Experiment model

4,2 A M
192 35 0A] Y34 FE= o|FoF ek PaF2 A diAAte] gl Fa AMSAE YAk ete
u#ste], WAt bAAdE TEsto] HtiH 22kel PR o] FolFth T AP AT YL
Sho] 5¢] 1o g AE gl om 13 U8t 9420239 119 49), 2%} ChatGPT 93420234
114¥ 2090l A= et FAH o2 AY izt AT YA FA AF, At £43 F71 4ol s
A B o33t 2t

Moo e
ﬂ.[lo m)t

)

(A7 g

FolA T a2 F P FaF Q4L A UAE 572 359 TAA 2 =4 FAE AL e
Folz Fgstelet. ol 2402 ChatGPTE E830k ke 2ol A ‘&8 58 2 V& 585
T2 JFS FAGHY] 94, ChatGPTE B8a|RA Fetort 7% S45L 52 Fojaz FAsiglon,
Acto] ZAA4 SR E 95 v 150 g A8 cHTable 12].

2

Table 12 Participant Grouping

ID e e =1

P1 ZEdE S0 YA, oY =2 AgAt (Primary)

P2 Lot BIH Yot= S&, 7|EAt ZHEXQI MH|A AL X} (Secondary)
P3 A FYE S 27| YL, Ot ZF2 A&Xt (Primary)

P4 T A|AZISE EEAY, 2ERI O ARt (Stakeholder)

P5 MH|ALIRR M2 2 THAIZ|E|0|E (Facilitator)
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() A= A4 A%
od 35 A9 AN R AT Qe APEY s anE g A3t
A=
A

é

<HCampbell and Stanley,
A7gstdet

-~
o
=l
]
Rl
v
Q'L
2
n
N
X
-lN

2015) WA ] 918l frAket doeof 24
AR QE G ARE 7R, dnt fade AER FEIste AR YA oPdsHA o
ol-§st] EEZsH7|", ChatGPT {2 ‘ofole} AtR, HFoflA ARt 24 Adshr'= 4
A7dstict

A =
=
B

] mlo

A

(3) A3 4 9 57} 4]

TeUARINA 9] Aol Bk AA iR Q] I} HAF AEE P LE BR HchFischer et al.,
2010). webA 2 A9 A Aib= A9l AL AAEE AEE Vo R Frkstglon], B Ao 2=
AE7 At H7HAmabile, 1982)2F A% ¢lg|H @ 27} Ak A& wh4(Pretz and McCollum, 2014)&
-85t} Table 13].

A 29 AL FolAE LR, FEHAR] ZA A9 8431 [CClIF A 2
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Table 14 Overview of the General Workshop, ChatGPT Workshop
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Table 15 Creativity evaluation Interview transcript
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Table 16 Expert Evaluation Results

TE Ak 35 ChatGPT $3.&
ID(Rl®), Z2) EEI| =2y {24 QA =34 [2X4
E1(UX CIXtO[L, 8yrs) 3 4 3 4 3 4
E2(CX CIXtO[L, 7yrs) 4 3 4 4 3 4
E3(OFAIE, 8yrs) 3 3 5 4 2 4
E4(AHLCIXtO[L, Byrs) 4 4 5 4 2 5
E5(22|00|E], 14yrs) 4 5 4 4 3 4
N Bk 3.6 3.8 4.2 4 2.6 4.2
ke 3.87 3.60
e 1.6 10.8
A2 o] Aol ol tigt Byt Axf, dut Y3 K9] At 11.6, ChatGPT YA Fol 10.82 Ak YI 459
Adzo] Aol SHoA H =2 A0 R HrHE
N - ghS B Guk 9345 ChatGPT 936 25 F84° 9 34 SYsta

“(ChatGPT A5 UAT 71E/MAE RaRet 2 48 1 A2 dorojahg §A53to] glolA--

(A4 9)2145) otol o} 7} 71 A 0.2 of el A ohlet 2.§5k7] 418 A goba”

-E4 AFI TRt

“(ChatGPT ¥a4p)017 = AML Attt B4] o] U GebA ofn] gle sAte ga A Zota.

MEA= ¥aL.]” - E3 7HAE

WhE A ZHEOIAE ChatGPT 91240l o B, B4 ZHAAL Qi 9asol o &7
B7p|9int.
R WA AW Y28 A7 ol Aol Gl A? AZHA W otoltlo] L Lol T WA
ACKGPT 4 B o1t 71 22401, ol0] 91 A QeI b5 Aleolel

OECE=:}

sl Aelelold P, Folt e, AR o B - Fslel,

o)y a0t HAH ol Ak, A& B 1A o} ZRAAG BT Tgo] T
[Table 1813} 2.

268 Archives of Design Research 2024. 05. vol 37. no 2



Table 18 Summary of workshop results analysis and implications
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Table 18 Co-design Principles and Creativity Facilitation Items based on Human-Generated Al Collaboration
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