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Abstract

Background  Artificial Intelligence(AI) technology is expanding its utilization across various industries,
and in the design field, research and development based on Al tools are actively underway. Among them,
generative Al tools, such as ChatGPT-4 and Bard, possess potential applicability in the ideation phase of
the design process. They are anticipated to overcome the limitations of conventional methods, facilitating
the rapid generation of high-quality ideas. Hence, this study aims to systematically verify and explore the
effects of generative Al on ideation.

Methods Two teams, each composed of four designers, were formed to conduct a comparative
experiment between the conventional ideation method and the ideation method utilizing generative AL
They were tasked to generate high-quality ideas over a 4-hour span on the topic of “Healthcare Wearable
Devices for Generation Z”. The process was observed without intervention. Following the experiment,
the feasibility of AI utilization was confirmed through participant FGI(focus group interview) and IDI(in-
depth interview). Expert evaluations were conducted to assess the creativity of the ideas generated, and
insights were obtained through discussions.

Results The method utilizing generative AI produced 6 more ideas than the traditional method,
showing an increase of approximately 1.67 times when compared to the conventional method. The quality
assessment also showed that the outcomes of the generative AI method were on par with those from the
conventional ideation method. Generative Al effectively broadened the confined thinking of designers
and clearly displayed efficiency in terms of time-saving. However, there were shortcomings in contextual
consistency and structural completeness, making expert validation and convergence essential.

Conclusions  In order to achieve optimal outcomes using generative Al, it is imperative to provide clear
preliminary information and to employ specific, structured questions and prompts, as well as effective
communication skills when interacting with AI. Discernment and insight on the part of the designer, and
high-level decision-making are essential. By rigorously evaluating and refining the ideas proposed by Al
based on established criteria, we can pave the way for superior solutions and designs. It is anticipated that
future collaborations between humans and AI will yield increasingly rich and sophisticated results in the
field of design.

Keywords Generative AI, ChatGPT, Al Design, Ideation, Human-AI Collaboration, Product-Service
System

This work was supported by the Ministry of Education of the Republic of Korea and the National Research Foundation of
Korea (NRF-2023S1A5A2A03084950)

*Corresponding author: Myeongheum Yeoun (yeounmh@kookmin.ac.kr)

Citation: Yi, Y., & Yeoun, M. (2023). An Exploratory Experiment Using ChatGPT in the Idea Generation Process for
Product-Service System. Archives of Design Research, 36(4), 271-289.

http://dx.doi.org/10.15187/adr.2023.11.36.4.271
Received : Aug. 29. 2023 ; Reviewed : Oct. 06. 2023 ; Accepted : Oct. 22. 2023

PISSN 1226-8046 eISSN 2288-2987

Copyright : This is an Open Access article distributed under the terms of the Creative Commons Attribution Non-
Commerecial License (http://creativecommons.org/licenses/by-nc/3.0/), which permits unrestricted educational and
non-commercial use, provided the original work is properly cited.

www.aodr.org 271


https://crossmark.crossref.org/dialog/?doi=10.15187/adr.2023.11.36.4.271&domain=http://aodr.org/main.php&uri_scheme=http:&cm_version=v1.5

1.1. 97 38 2 5
1545 (Artificial Intelligence, ©]st AD) 7]&-2 A ARt 24 &§o] =1 glom, fA<l
Holo 4= Al 7]Hhe] & 9 A g7} Eahs] AP ek HZoje AP do] 2d(Generative
Language Models, GLMs)?l ChatGPT-4, Google Bard 59 ¥ o2 o] 2] 9] Fofof|A] Q17k-Al2] E o]
7oA Aoz AE L YItkGero et al., 2022). o]€F FARE oA o =] 9|(Di Fede et al., 2022)=
ARgo] otolt]ol 5 Aot I olA ti R Ao RE(LLMs)S Hotal &8 7HedS Aottt
ofo|t]o] Wik FA A Ao Al s, A, A A4eE, B4 612 58 Soll ek A 22hd 4 5loH,
Abrol ofoltolE A e % M9 9 Zlolde A7 gleh. "ztoldrt oAl ofoltol &
A&H o7 Aot A A3 4 gl AT 29 Foo)7] ulo ol AlZta} H]-g-o]
wo] T o] Yt wEkA 2 ApoAe 7|E9 AE FESe WHoE Y Al 2 FE
ofojt]o] WAt #4S Hlwsto] Zfo] g BAIS

=4
U A5H AT ABS B BT AL BRE T

R

r\l

L2, 7 el 2 HrY

2 A= AF-AHAYAR] gl Aol BE tholol2E fARel ZEAA HEl(Double Diamond
Design Process Model)®] 4&A|(Discover, Define, Develop, Deliver) 5 #A4 sjd3 £F 4 27|
9fell Zel#Ql ofojtio] Whito] o] Fojz]= ‘Develop’ DA 2HE& w0l APttt o= Tdeation
(otoldo] Ay ol A Y A7} F83% 9T ot d APotcta wdstelr] ot AA4E Al
FAE AA dhF52 o7 AEHE tfR oo ®d(Large Language Model, LLM)°1 ChatGPT-45

Aoz dAFstgon 27lE Google Barde} oJu]x] AA Al £91 Midjourneys &35t 71543}
AEAE wefsta s skl

A 9 A8 742 of#f 9] Figure 13+ Zoh AA, 71&9 A5AQ ofoldol A Wi BAY AlE
243 9 DS Jo) NAAES T HOR o] AR OE 2707 Yo Ageliy, 1Y F5L
wastrh 24, 4 $8 T I7HERS FGI % IDIE B9l T oteldlo]d W & o]} &g w2t
gt Fas $ANES Fobstlch. AR, AE7F B71E B AW Aagol digh ofoltjo] FAdE
selsha, AF Avtel] izt 2 S23} cheket BN At ES E&3tT). oS v OR ofo]r]o]
WA Al M Y ALY &8 7T ofoldloldE Bof antFoly, A& O0E APF & Q=
WS AASH
REEER IDEATION e Wit als ERIEE il
E
Ideation
240min
(AZ) st 6
M2t 6
i oy | g1 AtETeam S e
Ideation IDI of
with Al B Team
(BE) (Zoom)

Figure 1 Experiment & Review Process
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A g e EX
Desk 2|MX| AL MIZ CIXtQl M 7 gk HHo| thst OJA[& (Lee, 2023)
1.8t Research ChatGPT 7+5-1t 3t B4
(Discover) Needs AlE #8544 NS HIEo 2 MX D29 LIXQt 28X 2(Yoon et al., 2017)
Discovery MES QTR0 E& 7ts56t T2 MAZ gt
289  Customer Journey AR} OIH E1|0|E1§ 24510 AZ Xt AT SE HX|H 2l(Jung et al., 2022)
(Define)  Insight 2t QAIAOIEE TS0t CIXFRI T4 Hots H|QH
Ideation Hej|oIAET A 7HQI | StAREO| M-S Al2t WHE | EFHILEEEO{(Memmert, Lucas
eatio BHHsH= Z40f| CHSH QAT T2 S 1tof| Chal ¢ & Tavanapour, Navid, 2023)
Graphic AR 0|0|X|E HEHY 0[0|X|2 Mdot= Al 2 2= 2l(Yoon et al., 2019)
388 Visualization e
(Develop) L 407HX| Al CIRIQI B2IAEIS HA|GHL, 0|2 S8l A4 2| (Xiaoneng et al., 2021)
Conceptualization 0F0|CI0] K12 O M40 B IHS A=
Concept AFSXHEIAE 7]8t0] ZHE HQt 2 oto|C|o] HiEe &€, FEiZI(Yoon & Nam, 2021)
Scenario STt CIX0[H 9] Fol& At X[
. Al =75 285t ORI MEXQl giHo = HAHE, HEH(Yeoun & Jung, 2021)
amz rotobyping CIRRQIEH 211 Hlm Al 213
(Deliver) . Hald Al 7|[HR 2 7RI MS = o 1t FHO0| 0]43|, Z'e2(Lee & Kang, 2020)

Provide JKs3t maojel 3 Mot

AE AR Z2AA F 4847 B4 S0 T2 ChatGPT-3.58 S8 ol A% (Lee, 2023)2 B4
(Discover) &A S AFek eAA 712 @ B, AF DAL H2F 57 4 émﬂ A A
A BAELD cfolulol el dtel A7kt ol 59 el =

5 4 9k AL SASAA, o} ChatGPTE] 2TES 12 2§37 15 o5t chep ol
ol AT $0lut Aol Gt AFE Al ool o= TAYE EABCT FFeisch, 523,

www.aodr.org 273



ZAW(Chung & Choi, 2022)0] &J5}4,
AFA 9l wko] I ast JEoJA Al TRl E9] 5oL AFoz ¢ Qe st Ao 3}
Memmert & Tavanapour(2023)= 24 (Develop) ©AIA BEJAAE-S A3t u] 7| lo] HAF AL}
WK Aol ot Q14jh 18 WelA 2] wste] el AT ol AL et
HEIF B2 TR L 7|oAE FEo| 7Hsdl
dys

1 94011
g7l

oA
o]

ozl Ei}ﬂ]i

ﬁ-\:ﬂ' ]
==

o

%

s

il

lﬂl
£4

[S=TX}

=

3

21,
al

] %

pS = =]

Aol (Yeoun & Jung, 2021)= Al =
AR77) AIR A& 21
Pdi(Yoon Lee, & Park, 2019)=

folgjo| M &

mlﬂl re

AeI2Q) ofolelel WA 5 e %

AL gho] }.Cﬂﬂ-

=]

Al

71 %— 2

c

o

EOE

WSk 48 4TS
AL Hfol el 275 ©

P R
% oz B ardAs W

Alg-staLat ghet.

Jto|=z2fel
o‘ﬂc’ﬂ g Aol st A, *}512}01]711 ae
glek. sHRI ofoldlo] A THgoA o
TFE EPE Aodyt A=A EZo] @EL= ofo]t]o]

R Pdo

| Bagt et

o5 9irt.

=

o WA HoH2A

3=

=
-

29l 4
BHAQl Fhol et

ool

oX o
ox flo o

ZHw‘L*éa}oq Table 29} Zo] Aotatgiet.

Table 2 Generative Al Prompt Guidelines for Ideation
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Table 3 Optimized Prompt Structures for Ideation
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Table 7 B-Team's Idea Analysis Composition and Average Turns
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Table 12 Expert Evaluation Criteria and Questions
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