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Abstract

Background A design meeting is a collaborative thinking process that is widely used to create
original design concepts in design practice the or the design education field. Designers explore
knowledge about a given problem and derive ideas for the solutions through design meetings. This
study aims to analyze the generation mechanisms of design concepts based on the schema concept
model in collaborative design meetings. Under this perspective, this study observes two interactive
mechanisms based on the thinking ways of the associative knowledge and the schema knowledge to
generate a novel design concept.

Methods In the study, 7 master's and doctorate students majoring in industrial design were
asked to generate the new concept of ‘a container for naturalism cosmetics' using a think-aloud and
sketching in a design meeting. The researcher interviewed the participants and coded the entire
conversation, and conducted protocol analysis on the data. This study analyzed the data of the
verbal transcript and the sketching by applying the data to the schema concept model.

Results The study arranged 324 codes from the verbal conversation and 54 sketches based
on the transcript data and sketches. Based on the analysis, the researcher analyzed the data
quantitatively and qualitatively, and investigated the interactive mechanisms between fillers and
slots applied to the scheme concept model generated by the associative knowledge and the schema
knowledge. The study identified the two different thinking paths, which were connected between
fillers and slots of concepts.

Conclusions  This study suggests found that the concept generation is the expansion and
the accumulation process of fillers about the given target concept, and simultaneously is the
reinforcement and integration process with slots to the given target concept. Also, this study argues
that the generation of novel design concepts is possible by the integrated generation process of
meaning between fillers and slots of the concept.
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1.1, g9 g ¥ 5%
g2l 3] 9f(design meeting)= TR A A4S {1t 0}011’401% SE&517] el ARl WS dxol|A
de] 285 94 A otk TAR 3199 Foj RS2 FFolxl Ao tigt A4S FEA &
F95to] s A= o] gt tAkel 7 (design conceptyE ‘:%ﬂﬁ} Aol 52 tAl 3] oA
A 9] A& welstal(Dong, 2007) 2AAE F3) AZ-& EAITH(Van der Lugt, 2005; Purcell
and Gero, 1998). 4A 9] YAl AFE2 YA 3] 9ol Aol 7t ERT WA o2 Al9] -
E 5t (Ungureanu & Hartmann, 2021) o5 53 5538 tjzto| o] ALHAlS HAH o2 AF5|
gehMcDonnell & Lloyd, 2009). TIAH1 3]2]9] digtel AA 2] = TAR1] £E3 ALA S Bl A
ol AR A AHS-E o] $hrt
Al 39 sfdstaAt otz HF BAZE oA ZA digh dAE U OE Mt 7]
T AE(Kees Dorst)e= 2% ZAS S8 A3 situated) T Tt 014] 9] £& t#Fol 8 ¢ (design
frame)ol2tal Igtrh, vl 3199 FoAZEL PRl ZE S Fal FAE T5H vAQd 9g4&
A A (reframing)ste] 7129 EAE A 4+ dtk(Dorst, 2015). o] T AF o] =(concept
theory)& o2t Z#Y A& ‘A7|uk(scheme) 2 Y5, /Hgo] 7H Q459 3224 A7|utg S5
g A A2lE AE3HThe schema concept model, Barsalou, 1992).
ozl 3ozt AdE Fol AR dS Adste Esolatd, tArel 3909 Akal 3y g A7)ate]
gt 125 HPAIA 2 ol Edsk= Ioletar & 4= g}, of2|gh o]24 W& g oE o]
A= AR 39 A oA FAREL] AL HFE A7k g B Hids] 1 28 AeAES
A5k S FREE gtk o] At YAl F o] digh AdS A AR 3o A= HEE
7ro] A3, Hsk, Feboll tieh 4280 miAYSES B4 sl A} gt
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1.2 Ao 2-Eat Uy
o 7= 54 FARAFY SFE 871 TRl ik tArel 319 Age sk FeARtelA Al
AP IS ARLL TeRet AAA R EHSIES °H A7 ARE FHsHAT. Aral E3Kthink-aloud)2h
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2A1 A (sketch)E= tlAto]H o] tiEZQl d TFF tjzo|u= o] F 7}112 AERAH 0T ARGt
tjzrolu o] Abal I oA WSt FAFA ol 1L Teﬂl RA7FE o3ke 4= 9L, o9t vt AAX =
TFA A2 A FA A o] 7Hgotrhs EA4E B QIth(Kim, 2020).

o] A HAIE AFots 78 FAAE dFORE 550l AA AAFe] sHE §71 TRl tigh
39 E HAst A ARE AT & A7A4E 399 A RS ot ARt Abar 3o
g RIERE AAlstglon, Ade RE digte] gigh 53 E At o|EA SR X}E Hgo=g
=2 +A4(protocol analysis)= APl &3} A5t AAX ARE AE dgsf F=531 o],
oA @2 ArES AR 7 AlMeE 2710k 7d BE (Barsalou, 1993)& 71REC 2 H=FA, A4 0=
Aoyt HFHOR tARl oo A et ig Ao Wst g BAsta s A F
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2. 7|8t 0|2 A4
2.1, AYH XA ap A7(0F X]A0f 2|2t HE 4

A& Aol dejo digt A% A5 1 AR S 3A F 7R FESTHHunter, et al., 2008). 71
T 7HAE A4 A4 (associative knowledge)oll 2t w43k A 7]ut 2] 4](schematic knowledge)oll 2]t
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HAo R, AR A A4 FA2 S A4 tid FdS e s AdE A4S FAstshe A5F
HEQAE FAste] 2L A 4& B Ask= WalelthBoucher & Dienes, 2003; Gruszka & Necka, 2002).
ARA A A2 71E A& 7o R o2 A& 47 BASksHL # e 24 ofoltolE st ¢
Atk AL S0l A7z d2 P, vh, AEER, 7L &5 & WaEd FE A4 Hid A4e
L Aok AFE AL B A4s FHSISH FAskL sHdRtths oA F8SHAT f2e
wA19] A S AAshs b B L3 AlZto] 2 adths B 7RI

A, 27108 A FHVard, etal, 2009 71 AN FHG A 32 52 9elF 749 A6
A4 I oIk Halford, et ol 1995 ). A1l AT WS U = = WG 2IE A4, T
ol VIS SR olel JIHOA 59 Aol it 244 FEAE FEHNE BHolckBarslon
1993). o2 So] o] AL ofe] SEE A ol U TEALS 7122 Ao Qukd] Ade 243l
AMESHE 5 odek. 2710k QAL chafe] 7 GAT Aol S VMo AR AAE HEgit, A7)0t
Aol Z1uret A4 AL of e AL Fek ustel BAZ AW 1 A T2 o] wEE
2 olrks B A,
of £ 74x] A4 A4 WA B3AolL AEAEH AUSE Bl WA BA] o] 7|eigt. A
49 TR LY AL ST 9 HEASE ool P88 S5 Gruska & Necks, 200
%%ﬂ”%Hﬂ4+ﬁﬁ4zﬂ4%ﬂ@1:@ﬁ%%ﬂ&iﬂﬂﬁq
@09 A9 FolA B Aol A 710k Aol T2 WYSAY REE A0 AWS AHE
4 iﬂﬂZV“’W§°mb%émﬁ%fﬁzﬂﬂzﬁﬂhlﬂﬁﬂ
#@@%ﬂﬂﬂﬂﬂ1Hﬂﬂﬂﬂﬁ”“°ﬂﬂiﬂﬂ% HPAjol A 2 HofuA] gpo
& PAS BH 08 Agste] A2 e Y
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2.2, A7|0070E 2E0i 218t THE M
2710k 7 23 (the scheme concept model) LEA N B delE Aot o8O0 E, 7}1%‘ £
NdE& Pt 45T ol Sl SAHER T8ttt A7|vh g B8 /Hde A
TEAL YA ztolE T E%O]E}. 4187 (Shin, 2011l w2 7 HES st °]%(concept
theory)}& 792 E4A4L AAISH= BH 7] o] Z(exemplar theory)¥} 7FE--AH (family resemblance)o]l
oI5t 919 o] E(archetype theory) & & Ut

257 0|22 EA MES tust= E7]E 47gstel 74 ANgell vt 7Hd t# ARl A& SR =X
AFAE &l Atnddh. g v S4H0E A e B AE wLy Aol daoltt
W, 9 o]E2 oA & 7Hé‘% Al el o MastE AR Agett o i Ade
I EE of 2+ 43d EALS 7HAA ettt A& 59 A Ad2 Aol EAste Re e
FotA] Eote] FEAA Ao EAL T4 #olh BEY] o] 22 ESA(particularity), 9% o]
HA (universality)& A= FollA Autd #H& 2+
A

o|23 BRY| o]29 RAAI} EAolgts AutE TS AFoto] FT o] Eo] A7k 7Y
olth. A7|ubz $-E|7F 94 oA
(frame)o| At §A& xA3Fst= =ro]®(Marshall, 1995) 3}
PAE 4] LRo|tHWisniewski,1996). A7|u} g B30l gt 5] HAFE 2 (Barsalou,
1993)= ‘Aol tigt A71vp A 41& R, Bg, G719 f5 59 £2Glond &2 A9’ Ze(llenE

Tz3}sto] Arggtch(Figure 1. 7Hd-2 £33 B2 9] H(pain) 22 4 H T A (entity)o] tHMinsky,1975).
"ES Ad e #4984 (components)E Aot Zel= 1o dSst= FAA &4 (attribute) o]t
HMIR Q0] BES Uy o7 o] g AstH, A= ‘U = e AEE AL FEe)7t Yl TR

S ARER AT 5 3 4, o], v 52 oA &0 8 o tisel 44 REHE, vt
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G, 2414 Sol Bel2 ANt 270} A ol 2ol 2wl Y BHS &7} Belol FEAge| AnE
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Figure 19] 1A% 35 el U9 mope] ool AARE REHE R4, delrt gk, 344
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704 (concept) &2 (slot) =3 (filler) EH7|(exemplar) AAIX| (sketch)

ofxt

Figure 1 The concept development by schematic structure of ‘chair’ (adapted from Barsalou (1992))
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HMIR Q-0 By USR] o2, ‘UEY o7 o Zro] A A AdH 2 41& Ry} 1ot
Zr=tt, vRAR 9= 19924 ‘=9l Ay, 7 Eok(frames, concepts, and conceptual fields) 2h=
Ao A A9 Age] et ER7]2 ‘BA(water bird) ¢} ‘%X M(land bird) ¢} 22 A S E HE
Sth(Barsalou, 1992). 2E7]&= EX¢ MEES] AFozn A o3 HAAHE FA A 5 ZE7|9
Aol YA A2 4= SlTh. Figure 18] 8% AAIAE UYL A2 =2 T3t 42 Tt gl
‘TAH o]’ o] &R R gIgAIE § Atk o|AE A7|ul A B F4H NG EH At
TFA AL BT o] YELAE AT wabi] QRS /EL o5 8459 42289 W3l
ofaf ATk I3 = Qlek. A7|up Y BEYL o]F Q4 740 AR} AIE BYSIShe HolA 788t
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3. 1. CIXIQ! S[2f0| A At Wit AH|X|

o A= el A4 A9 MAUSE H5]7] Aol tARI 319 A AF Al diiFe R A
FAZELS ‘AT FAF 719 Tgel tist fZ L AABHES A A| A 3
Axg Fal Okl g skt o] tARl 5]9] FoRE2 o] ATe] gt HHE ehitgton,
AL H3Hthink aloud)$t 2A A (sketching)e] WS Fall A4l #HGS FHst S A AT AR
Wohe ‘Az Tebr) o) e A Aste Ao R B dd o] Abx B A thAFRbe] Aba
& AA o7 Wt i olth(Van Someren, et al., 1994). oll&&a}k AfojHof oot Abal 3=

2

e
s
o
sl

o
)
lo,
117

Qh
2
-+
lo,

2244 0% 449 A2 Eeths WAH (ntrospective) WHOR 4419 WA A3 gL 2o
WohES o) 150] A2k e 1 e B S19) ALgHrkEricsson & Simon, 1998). o]} H]3L3}

T
ol

2AA = HEl&eo] W o2& ofoltfole] digt #A|A o|u|A]E |stste Wolch tAto|| oA AAR=
E3xol| gk S gAsta BAol tigt 214 2 A|AL et Fagh ¥4 0 2 (Rodgers, 2000; Suwa &
Tversky, 1997) tA}Q1 S0l A] w9 dutalo] 1 ] ALg-5|o] gict.

ApaL ehe gAel el gt Aol F2¢ AR o) (Laing et al,, 2017) AL AFAEL 2AANE
=5 tRpol ] <14 3 o] Zoj2] EAS vk YrhGoldschmidt, 1991; Lugt, 2005; Suwa, et al., 2000).
T2kl ool A Watet AAIZ] ARE ATR G|t W AR E Tl P9} ofojtiolE dolR
Fgste] A Ao YES HAH R Sy TS 5tal(Dong, 2007) AAIRE HEl&o Ho2E
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S A Q1A sk A A ste] Astele o] th(Atilola, et al., 2016; Contero, et al., 2009).

AbaL e} ’\711 A& Fojzte] Abal 78-S 3 I9E Fo A4 2 (autobiographically) EWES
gtk HolA 452 A4 A (qualitative research)?] JZ-& 7Htt. o] A& AbTLe] W8-S H7Fstste]
Aok FAlol ALY W8-S sfAlgtth= AollA BAAAQ AR FA ARSIt o] dAtollA] AA At
3’&@% F0A I ARE Vs @ Yle IR sj4cte uE AdAee g A B8 e

|

¢
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HAIS obh7] 915) BEAQ Ao Wekshech olHd AH AT FHAL uekhs] Slal, Holdol
et Qe A £ 7Sl vhe TeEE B0 dhit BAA B4, 27 4%, A= Al o B
B2 W Sl AT ol 17 sheieh.

3.2, HEo| Hxt
o] Ao HAFoA FAZ A oA Al B2 AAF9 HFE §7](container) ol High
gaRle g, o] gl EAl= A4 BAE @45 % F 7HA 224& AAlsta Slet. o] fAel & 1
A AL B & FEols AAFY o EefHo]al 715 RJIFEFLEA 8719 A7vl AAE fEol=
e T3 ok 3HE 8718 dARISH: bl §lo] ‘AT = W EH"} AntelE A3kl 8=
7168 BAE 5ok Aok 2dEolt
A FA AN AR = FARlA AP DA A FH] AHE Aok, FoAEe 39 A Ao
EYH 07 AR 7MY glo] At AlREE 71Xl £ 398 At Abal WEte] At W2 4235t
A SA A A Rl A A AN 5A4E Astal FH] Al Al Fote] olatd] olsix &
Fo|al, Abal Wrake] I oA B Qg A9 A& Wotal I8l RS AEFHeloF Stoh(Ericsson & Simon,
1998). A& FrofApolA ofolt)olE HHAH O R AZstal At AHS FEIEE Fom Frojz}
T AAATE 7] SollA EofsteE Rt AT oR HAAVL Folote ofolt|o] T IS
Hofstoirt. A2 20209 99 239 5H 109 2199 550 A 7} 39| o oF 9022 Al7to] 22 H i)
1~33219] 3]9] L& FH] DA(GR), AAAE Sl A9 ofelt]o]l & 114 glo] AZel B dA(158),
4] AAXNE AYSFES g AL I3 GAGE), AREA oS dotal e uet Ao YtE
2AIXE Beote] EOst= GARORE o|FH . o] F 4, 5FRol|A= 3] ARt it QA F
AAsto] Watet AA X ] ojulg Bostgeh. AA| dist AT} AL JERE 53EHYY BE AR
SHE A 39 BN AxAE AR FES gdete] 39 g Avta AR AS 4
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Table 1 The experiment method, procedure, description, and time

24 ELY e ay Azt
i HOIRHS©| CIXtl SIS 5t CIxfel 20| chsh
ZH ES ZH 2
=H 1,2, 355 = 0j2) A2tat 4 QU ZH) AIZHS RIZ o=
] ] HOIRISO0| SHHOE A4 BX|9L ZHEE WIS 7S
1,2, 3%% PR g cixiel Sxlol e A K| A 152
L AHIXIS M0 2R TS AUAR Lakato] AT,
4y 1,2, 3% At st DS 15 IS =S 4l = < 58
R 9| EOURE 20| AA| AT 230l thaf 29, 2o0m
SFR aaa MD wEy A2 9ns NeEA £ =
e - B8 OlElR,  HOINS MA| AR =H=S tEOR lEE FIY B
i 45FM  moezes  meolep e =S5tm 24 0=
o x1015 ou wo  SPAVIHS DE XS 710t IR0 Chelstol )

urExoZ Su

[}

Ao] FolA Al AR Aukab 34 A THOE 25 ~ 40N E Yo 41, oJ o] 310l
FoAREL sHE A9 ARl AF SUAREA & Aol BRE sz ARl 9] &, B9, AAA
5O ol AdiH o R &3t FolAR B 4= Qi) o] 7380 oAt =AY Aol Qo] B = ok
BRH A AAE Rolgogn A+ 51 AL ool
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ARY BE A7 APE & 53¢ AAA] ARe ZREES £A49 AAje| et JESH Z
AL gigh AL S AR AR T 9] @R FESote] 1 553 AT A EAe W
g2l AR I o] gt Aol Al Zis] ARE-E o] $hok(Cross, 2001; Mao, et al., 2020; Suwa & Tversky,
1997) o] AtellA TRl 31019 Hidt 22 EZL ET 1L /fEe &4 08 BAIIE] Arnt Ay
Foll didal 23| Tk T AAX AR oJu]RA oA Bt AR SAEE Y3} ZEEEI
Eﬂb—/\]ﬁ T2t
o] A+ A3 GO AAF £ e H2 A9 A 247 A 2A Aol FeAtse] AR
EA]GE oAote] AAAHA A4S LS T 5 G, i ko] WEA AbaL FEo FEE Wt
Holt}. stAgt o] A= AEH FoRte] EYAQ ALY S I oh= b HAo] YA Forn= o]t
A ol digh Sele AEd Eoof o) Bebd 4 doha Hylth Ad B oA Ffle] 7HA
Aol A FOE Fof Bebd 5 ‘”E} E3, o] AT A7HAEe] B AARFY o]4he] S SR A
ozl 319] o)A ofelt]ol & U= &gl el&sithe A, o] oA Fo1d AAF9| 3PE 871 k=
A9 o]z 7} Holsiths Ao BetE 2 9t} o] A Al gt A Atn AT dFe
TSk Aol obd TRl 3]919] P4 At A WA F 02 wol= Aol FH o] §l7] wjZo|th

Ex
EZ
o=

3.3. %529 3¢
B AYE BA5] §3] 2AANES A oluAR Fehfa, 519 3] tishs B S3% & AAE
FGegch 5H{2 % 535070 To] EFT F 5479 AAA] o] AR HF AAHUL. HHELS
B AR} Ol AL 3 Aol ek AEA B4 AP /M E o2 AR 1910] A Felsted
=950z 747k 2Wo] 4A 2 FPE HASGh o|F & Ag vustd g FESHE A&
APstAom 2AANA PAH R AT = & u|et £H{FS AR H|wste] o A5 AT 5
e 8-S F7tetgeh. dAo] ol FAY ofjufigh Bio] = Ao A7A 7t EQE AX HF FolE
AA Attt Figure 2= U3t A8t 2A42] R85 A7)0 g B tidsty] gt 29 FAE
Uepdth, A5 w3 AuE At A (sequence)oll whet AA| x|} dj 25to] dstet AA R4 =EH
EAES EXR Fastd Mo RA FS(code), EQ} oW X|7F WS 491 D (filler), H3k FAo
gt 35 T2 £X6lon2® E73c 1 AR Figure 2+ oI 01(F)Q] =3¢t 2A12]9] dRE
yehdich, A7abe o ol UHAA] ok oju] @92 Bgg Bty 1 840 F S okgsiste] 35

7l§(coo S ok o] ZEg AFH AAAE S00, 52 St00, LelE FOOR AL FH Ad=
Ao g Folstelct.
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st =

ﬁ

J2M LIRE ZM0| 1 LIOJH|E ZAM0|1, J2iM 21 22 S OHS o ZM0| 20| S0{7tn LstHAM Mo
B kx| 1 ZO0JX| 71 0|2 L70|H E|A| Xfeto| L21o| ' A ZTHs AiZo] S0{M Ut THX|Z2 ShEE ol mi7|K|Q|
Yell, 8715 J&l=0 87|= 871 £0|0foF Elct. I ZEX|NE o7t x40l 7Hs5t £0|. 1 0|R7F 2F A7t
S2E 0 miotc WCHE o 2k Q21T AH|4 AY2tstn QU=d|, Wizt 7{=0| ofl A0| 7HX| D 0|47t HRorR?
J2iM 0|2 xtedo|ah=A| o gA| B o3 ZAS2| 5tA| 27t XpeiZIS=o| 1 MEfA ol tyskS O|X|X| %S &
UEZE MERO| 7Hs5tn SHLUE I SH0F T|=C J21A o7t THF|X|ofl 22 RHEL FO0| OfL|H LR
EefAEIXP via|H b2 257t 2l CHEX| 2ol otsks DIRIX| g2 4 e 2 0|8 M HElls 22 5352
St7LE L51AH SM0| WX|ZLE RM HEHS ZHMOFZICH 2|1 ChAl Tt O|H F0|E 21 YoM FYZEX
L2 ZR0l= odA X LES RotL|7t I0ICI7E AE|FLE OILIHS HEE & CHE £ S CHS0FAM
AMEEO S5t 4 AR HEE JFAH EAISH FoFiCHs 42to] 41,
22t HojQ. J2iM 24 ol2tEX| £
T OtE}?

CHst 3 23|%] (sketch) | ZE (code) T (filler) &% Glot) |
Lizolo| AP St/ L coot LS Fo1 BME
‘LIoJefle] =M ——— - cooz LIOIE  Fo2 ZE FosRie
ZTE OEE DM Vs —ﬁ cooz =M Fo4 TME sto1 23
deiskn Wx|D Bojxle’ | - ) b coa BN Fos RSt FosBOIZl  stoz 21 .
THR| 22 I X ——— s :— coo5 £HX| Fo7 JMH stos EHX|, TH7|X]|

}) L coos LIOJE| o ZAE
¥ coo7 LIRYE Foo IMH F10 S2 sto4 HEH
N coos | F11 AEE .
803 — cooo 2|2 Fl2 M Fi3 XIH  si02 IME, Xt
sozeegll | o N " coo 87 F14 Z0|2 & st02 87|
Wy 3egzexr | < L cot1 TAZEXIFs Kol si02 T2 i

‘287t £l= b —cot2 LHLIR  F1e Bafi7t El= sto2 X2

Figure 2 The coding process - the extraction of codes, fillers, and slots from the participants’ verbal transcript and the
sketches

=)

o 4> rlo fr o I &

9 #3L 2 Sol AW Figure 29 HASNA URAE FHo|1'9 B 2AK S01
ok A0BA, of 1 2714 SO1E 1 T7] FaT G LR o]she 4 9, $7HHe S40
THHY SO TYT 4 Ak ATAE B FHE 4 T Aol TS 9k B

FaEsk oulE Hejg olsfstel vIRE el ol setse] EAGTA Siek. o AT
A Sigolets Fol A BAE tehf, Bt 1 A9 442 etk HelAl F84,
154, Beld Fxe) WAS Uehiehs Fold BAR BASEE shte] ZESk 2AAAA F5
S 4L S Be 4 9o} Baje] 4 FREE 7E0R &) ofs}z Al olelet 7

ChA] 2770k g 22 VeRRE Figure 33 2t

kU
DI T

ek

I
o

&2 (slot) =3 (filler) 3L (code) 2AF||R] (sketch)
FO1
-
FO2 ‘
| St02 C02
FO4

Figure 3 The schema concept analysis diagram derived from the participants’ verbal transcript and the sketches
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4. A7[0k0HE 2 24

4. 1. AF|0F FMQAO| MEFX HLM

Ato] dist Z+ Q459 JA A= ol 9] Table 29+ Zth ZF 8459 T2 &2 10871, D2 3547,
32070, 2A1A] S4AE JAHA. &%, B8, FE, AAR Y Hat2 15.43, 50.57, 46.67, 7.7170&
= olct. Zejo] 4o} diu]ste] A O R &R0 27} A2 olf= ZE AAX= oY it R
& YA £FL2 SAE 47 ket o8 AlStE R R FAHALE A S| AFoR
A 7FcE7] o)t

B HR
e v [ ot
i)

o

Table 2 The quantitative coding results from the experiment

Foixt EX(SY) ZE(F) 2E(Q AHRI(S)
01(F) 45 148 13 15
02(F) 23 56 53 14
03(M) 8 32 23 6
04(M) 9 28 27 7
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Table 4 The summary of concept generation changes of participants
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