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A Computer Mediated Design Development System for Design Innovation
- the Focus on the Creative Thinking System for Idea Development in Product Design
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(Abstract)
This paper focuses on the idea development as a creative

thinking process for design innovation. The process of
thinking has the thinking structures of abduction and
transformation.

After we had studied the design thought, we found a
structure of a thinking system, and created a creative
thinking mode! with this. Using job analysis, we examined
the cluster of design jobs, which form the design process,
and verified the thinking model.

The findings suggest that our idea development has the
creative process not only of divergent thinking and
convergent one, but also of ftransformation in design. In
same time, the design thinking shows their pattern of
transition from abstract concept to concrete object. Between
the design jobs, idea development shows higher difficulty
than other jobs - marketing, product planning and follow-up.
Combining the D-T-C (Divergent-Transformation-Convergent)
thinking with abstract-concrete thinking, we designed a DFD
(data flow diagram) for an early model of computer
mediated thinking system (CMTS). This has implications for
design support.

(Keyword)
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tARle 71E 219 BiFdA opy|Ee P9 HES 9
8 AIZETD 53 1 Pao dig vgezs 1 FFE
HE S22 AR He Aot datolve £33 (goal)st
tBe] AFE A3, o] ZXE UIAIEE WRES
A1ty ol& 93] =4 (objectives)& A, 1 EHES
270 ¥PEHEE ¢ Ad, 1 44 E(attributes)o] TR
AkEAN =3 He Aotk

22 gaAQe YutHo g EAge] AFH FAHE
FAYoln, 1 Az FAHY dido] A EAEA He
AL FA9 AHdelth. & TP A A E(concept) & 7HIH
9l ti4Hobject) o2 ABATE ol Tl Age] @Yol
He Aotk [271]

[28l1] Cixtel &4 {woo, 1995)

Adwsto] ALge Aug wFsn 1 9 FeE 43D
Mg 988 ded v, dAde a7Ee d%E B
1 dnE gAded 89 AHEY AYE dAde Aol
o & feiale BAd o8} EAE #Asls, ol&ut Yvist
of AL AUE g, HAojve Fd g E£AE 3
Ashs Sl B4 Hojn ok o8yt trteluie d
29 FA(solution - focusedy o] Mg o]§3t] A
(prescriptive) 22 T|RRISHE Ziolthd) wabA o]s} o] 5
#3449 ddozA faRl A4S FHsynthesis) o2 35
A= R

B =22 O] ZeA2 3 9AY oot dNE F7
(synthesis)oll oJ8 Helsle T dF-9] FAFELER, 5
3 Zolzl EA9 dA}(abduction)} ¥ transformation)o
op7lEle REOZ BT, od tiF FZAH U A ¥
4g 931, ol Edg YAl wAIA2YY JlxE
sjedsle o o] 47 ZEE 53 Uk dFHHOE Ao
/NAH R A A9l xYPFHoA fAY Al
o 3 1FE EUR tAQ) Abi(design thinking)?) =¥
< AR, dgoE tAel ZEA2 49 gAE Harl
A2 EA(job analysis) 22 o] ATEYE FEA YA A
19 Y45 1 F2E Yile Aol

1) R. D. Coyne, M.A. Roseman, AD.Radford, M.Balachandran, and
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2) Bryan Lawson: How Designer Think, The Architectural Press, 67,

(1980)
3) Stuart Pugh: Total Design -integrated methods for successful

engineering, Addison Wesley, 68, (1991)

2. Oxjol FH9} At

2-1 doj/A1Zt FEo} Az Y

¥ d7dMe dEFd b JRo FPo2 dojF/Al
423 Ay §3to =93tnzt g

dHF e doje YatasH otk UM JI5E AU
€ AoZA dojol Wiste) 3 dalAtart AREHe R
22 ogdnt. dojFEe A AZIHolM 1 FES0]
&Aoo AEHOEZA IotsE Aol T2y dojBFH
o 9 fARl Atne] AAe oF BN = F44 &
A A28 AFezA NEY Fa47 FFAY T o3
2L FolA He Aoldd

aet QelRREgE 19, golojady, adx ¢ Ax F
3 2e AZRFR7E O 4A =Y, oldsle R 73
ojty. ol9} £ ARPRE FYL WY 82F0] vhEF
of FAlel AN £ ke HelA AdojARd) vle) FHE
ASURILS

3, ANAAoZN Feie AARHY YYoln, o AR
F(cognitive process)illA A& FR7 FAAAHE A
A gdgET FhAASHA Feetd ol2A
5, AlZolu| A(visual image)e] ol AlzHAH £
Asidolet & 4 e ¥ didol Eo. Had
AbaLe} Aol AjtelmAe e A9 2488 T 13
gt GA ATRHEE she S8 4FS 23 W) 9E
of F2AH AaolA 1 vzt ZRET F2HA Ax #
Ao olge daSAY, 1R 2459 AL AFL ¥
stz Brlske A 2@ ok Aol

ols} BAdt TA Fokd ofojto] AR FHLE olw)
e FARAe sl AZHF olu|A7} o]}, o]l
ge vhge o2 ayde 28a U, 7Y 2AA
2 a2/ He Aoz 49 € & 0D

ARHoz tAQ Alx HAAN o] R AAHET} YAks
B ouA3lY 715 & TS ke Zoln, o9 e 3
HE 402 A3 Moy F2AE oA He
AolH, 53] AlZoluAle #AA7|9S HgeE AAYEE
o] 23 YA Atnd 0|24 e A2 AT &
itk

2-2. 2= Al (graphic thinking)

a8 Alne gzl elM EAE A AU 932
2 Almshe du9 71R2E0 T Zlojt). Lawsone A7}
2 AILE FoE BT, vhdd A)Y, 18w 49 HdER
A Atz EE AUE Aoz Musta stk A1gA Al
S} Az Azke Az AHE BAE A n gl gt
A AAA gz Almyl B2foEs 1" oluly
(graphic images)oll Q& 249 Almrt JYPseE Aotk &

4) Thomas B. Ward et al.: Creativity and the Mind, Plenum, 40, (1995)
5) Gillian Cohen X, 0|2+ . oIx|Al2|&l(The Psychology of Cognition)
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3 Ads o FEE 98 AAsHe ololde] Al 24
H Alae] & A¥H o7} "o} o)A (conceptual design)
SN galelyse AAXE Az Yzl Alny A
2 AHeE Faln Uk A7ldA ojojte] 2AAE F
7hA Y] AHE-E dAstn 1 olo|te g FAldl ©F3l= vy
ol2A 9og AUAEh 53] 2AXe BHALE =g
Z2 B8 9 HYq 43 vgE AFEL HedFe 4
g3 2 FAY PR, FFHoH, ALAHE AYx A
2=

oA7jelA, g AR 2] ALH dshehe Aoz
¢ 8 5 At F SAE £22 BV A A4,
Fol QN 238 Aoy, 1 Al AgE AFez
AFE Folgtn B & Qlch o9 22 dAtygde Fol
ol 2AXE ofuA g AA( & FH, 2 &7t AF
o] it} ojg} o] WHEA HUE VEY A N2
olojtjoj7} AEHE ok §3) aRE Folut 1Y |
E-8l(graphic table) 02 7HAZ 2N AZAHQY ojnAE ¢
g 73 vtdA AURE AUe gt ATE dolde o
422 AdA He Aotk a2y And sbed FAA
< Folg2H Y FLdtd £ FHY gAlg Fol2 EoleE
Y &M AR7E il olujAe] A&AA £F &l ¥
odAE Aotk ojEFegE By} Be AN 1 £89 1
g8 AUdsE Bo g2 W8t 718E 24 8de o]
949

g2ty 2RY Atn2A ololro] 2AAE Azt olrjAE
AAHe2 au HEs EPFOEN AZH Azto] AY
€ ¥ A3 e o] Aok 2 3 HAtely

FHQ Al A g, ARHA dAHEE A% of
ojtjo] AAA7} AA2A FEHE Aoz FHPd

3. Oxtel AL R
3 XN ORel Alm

ZANAE S darze Fad JAAEM FR
(creativity) d&, #AZE, 2 ABEAY 2 F
o BopdA AR A e FAAE olFol 7= I
dale Aoz, EA4 oo 0 EFEFHo 2 INHD
Zolgold A9 NZE HEE zHde XNEFLEA
olojtjoly} 714 & A4St AGde APLR £ + e
o, o9} Z& AA H¥(creative pattern) I, TR,
a¢h AR, a8y 718 3 2 858 FHske #9943
PEolN Fop B £ gl Roltk) o)A ujRo] B o,
A8 0] HAH AE PAQIAME o] 32 G
9 U FEL wif FE dojth

6) Laseau P.: Graphic Thinking for Architects & Designers, John Wiley &
Sons, 8: (2000)

7) Guilford, J.P. The Nature of Human Intelligence, McGraw-Hill,
152, (1967) :
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Qriginality

Creativity

-—{ Eetaboration

282 #xy ook 8)

24 (creativity)& 3hube] £ d(problem solving)e] o]
o a8ez F24L ALY BHCdAM EF GEddE of
Fo] Wesdit. 323 Aln 8L F3A4(fluency), F3A
(originality), +TA)( flexibility), 281 7 mA(elaboration
ability)}& Eishe 28 A9 A4S 7RG [292] 27
U Bz qig ZE3E At g7] Wi o Hoh
=99 A7t der, oo g olgF HIEE uhFdt
t}.9)

WEE9 o]E7HEd A7 ¥ (novelty)o] F2Ae BFAU 8
Aol Fostn ok 2 AVPRe e FEIA X3
o $27}t Frshe ¢S $E9 R4 =22F 5 e
Aolgtolgt et 2L WzA] AAFHo|H {Lsfok e
Foltk waby AL AEH /4L B AUe
shte s Ete] g4z & 4 ok mEA FEAL 7HA
7o dojoln IXHIE uigte B PaRle #4
HAAY 233) FHdLUdT £}

Content Operation Product
B F;gural ) ;l“: 7 Ev‘a;u;(i;n B a _Unlts
ﬂ Sy;nbol.lc V g?é;:::z’:— » Classes
Relations
Sysams
- ;:;n;l;ni; ifra;tslo;n';atl;n; i
e

(23] XM= Y10

B) ETHREAR: B CEB, IBHHR, 208, (1984)

9) Margaret W. Matiin, Cognition (Fort Worth: Harcourt Brace Coilege
Publishers, 1998) p373

10) Guilford, J.P.: The Nature of Human Intelligence, McGraw-Hill, 152,
(1967)



o7l 2 F2AE W v 1 Sle Ay & FxF AL
a7k Azke BEF PBF sked omd JHE sAeA
Guilford® A]4J¢] Z#(The structural of intellect model)o]
Al 7'l Z(contents), & (product), 12]T FZ|(operation)o]
3FHoE AT Uth[a¥d] ALE HRAE s@gez
£ A% 'Adzde Z2¥(figural), 37 F(symbolic), v
(semantic) 12}3. 35 ¢)(behavioral)) Ho| o, o] AR
o g ‘FAHoperation)2Z, H7Hevaluation), THALL
(convergent production), ¥4FAla(divergent production), 7]
¢(memory), 283 ¢UA|(cognition)dh= T AgFH ZZo
Rem, a2 ZAHEAM  AE(product)e  TS(units), FH
(classes), BAl(relations), ZZ(systems), 8 EH(transformations),
a2ln §j(implications) F2| HeE Adoh= Aotk A4
2 o 3344 Z FlelneE 2T 1209 AAERE 74
Hoha F38n giohy [233)

o)sh Bas}, B AFANE 49/ £47 Bdzg 42
dolF /A4 fARIARE W1, of9 oz wi g
FEge faQl Ane AEde FF AludAd ¥

S0} =elsinzt 9.

ojg} #H3to Guilforde 7123F HAH 54E 7Igdhe o
Aol M AlnE £¥3 Ali(convergent thinking)9} LAHE A}
I (divergent thinking) 2 7}A] Hel2 FEIPT I £
g FoH ZAHZE FAse R 2ds] A A}
aot 243 gAdde FE A deM FHE 5
3o A4S 7AA e AJATe A AL
43 Atnh 2 42 olgdx AYdnt

oAl Alknel 332 FE(reasoning)d A3 (imagining)e]
ol H2 d3} EAY AFLS P AHoE HEE
F Ak 8L FAAHY AA &oA LS FY3e
A0z, drxog 1A o] AES oE7] T A
3}y ojr}. ofe Hld e AU ALY FYL2RH, #
A7k glen 7 ERFQ waor ARE AR AL T
g, ZAQ &9 Alne Wil AdFHolE & &
th12 ole} 2o FEN AL HAmde) os) PS¢
A 8.

o7lo| M HA R (mental model)S o 2ZA EFHQ A|AH
o j2¢ Uks AEdfee trlelUy o e JF
£ UE U ALE, H2e A&FE AEdn gTsin
2 & o), AR AR, A UiE o7, 2gx 128
& GHs AEdE EdE 7FEAEE dEty AdRd
& AAHAY B GYEA ARET fARIE Ao
o AAAY FREHE FAseE 280l He LR E
F Aok 53] FA2d HAF Bdde 2A ot ey
aRE o e RY YAHT 2AHAY 74E F e

=

a0

11) Guilford, J.P.: ibid, 61-62
12) Bryan Lawson: ibid, 99-100
13) Thomas B. Ward et al.: ibid, 55

%3 F/}(analogical representation)o]t}.14)

Uzl Aol ARG f39 A Zgo) A3
H2E ofeltels] (&9 AVE vl AVM gL
HEAHQ] dolFEEA, ML Edsted Fa% 488 §
€ AoE ojg & A glo] 2T £ UE V1T Qe
Aotk f3¢ MAA xjho] MEE olojriole] ¥Ho] d
o drlMe F2F GARI AAAWHOEA {59 FA
g8t =gt

AAZ, FHQ YAAbae WHoZAM f3(analogy)d
ol E3& 2437 ¢ Tgo] He duelE AFE F
T Aoz, 0 APdMe 87F 938 FFATEAE
FEZozA AWIL Qe 49 38 P& Bt £43
s "ok 53] HHsEL MEE ofojtyo] sl
F% olgsd A7Y F2ES LY @k

EAZ, YA Alae AXEA FYsHe HEGEEy 34
(abstract)> FzAol FF& nAe A & £ o F
ot 3402 HIE5E Y A7 sojuA =Y,
YEAQ YA S EedeA Evh 53H WAES 47s)
€ Aol AZA4E 7tE2HE £ Utk 2 gFEY F8 B4
o] ol:io]Md] o2& FRAFe FojEo] doh 19 2
GAE "ol =E8luAl st FEAHY o2 Wy
A Bt FA4H0R  she Aolth EF, F/d(abstract)S
of el ANY HM9 AL BENUA 13HE 43E B
et £80] HE RoZ 342 FxA9 o] duh)

Q.2
TEE

M rlo mjn

gt a9 AlRIE Foto], tAl ofotole 343
A FHelN FAHA FoZ, an AFAHY FHAM A
23 oz Hol He A2 a%Y £ o} o] Bg I
Holle F=iis d&o) o4 wHEo] A dok

o9l =g vz dd, Al Ang AMe Nde
ZRE AREe ALz o F37t 4 ded %L
A w2y, 43 F43 @ /Hde] ¥ (transformation)
A& Fato H2a PYe =23 He AR (7¥
4)9 2o ot

® Abstract

Concept ® Generalization

® Changes

Transformation © Redefinition

® Concrete Visualization
® Specialization

[224] 245 Jidel ffof o8 TAN g MF

14) Gillian Cohen &, 0|2+ 2i: oIx|Al2|2t(The Psychology of Cognition)
H2AL 234, (1984)
15) Thomas B. Ward et al.. ibid, 146
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oVl ol U Ae Y48 AR old, 24
o sage] Bl e AolH, o7 BAE P
o 4TARL Rolt TR ALE e 2A%e £34
A7) Pee o =AW AR Aoz I
% sk

33. WA HEY $39 Cixtel WAD-T-C L)

TAREE A% dAAATY FF FAHoZM FRA
(creativity)2 MY Afgl WHE AAE Zech HHY A}
2% Fol3 HuEHY oF 717 A2e FRE BEC Y
T 858 2, A2 7HA Ay b S AL, gds
ol Yo es EAE FoAF wo] Ange ol ¢ +
37 ALE Fold ARENE HAH02 BYY Jus B
T 2F, 3 T H2Y YA 24 ¥of EAe
2 1 39S ¥ AuE FIAE Aotk 42X 3R
A€ FRols, FAE £ AE AP 5 ko
OAdIe of P AE zaol g Hgolgn R

Divergent
Thinking

fr

u:

o

i

Transformation

hat
| %4 I
T

T

Convergent
Thinking

[225) WAyHE 20| AlD

the-& C. Jonese} D-T-C dhato]) 3l Aolo).

1) wikdivergent thinking): @AM Al:e] dAlMe &2
¢E Frete BNY9E S8 ZA dtu 1 g &5
7t Q=g YA 4% FAE F3ATe dYolth 43
H ZE of o4 AlnE /34 dske DAl

2) A% (tmasformation): °] TAl= FEHE wEH, TjRQ1Y
EAH 2z R4, JHA T &8 2 w3,
F7 A Felgo] Hole wilolth. drld e WAl AL
o A7 9ol UFd ARAHA taRlez FHB Az o
Aoz £YPAF|E e HES UET Yotk o7]oA
¥ 8} (pattern making)d EFAM sjALLZ WEEHE= F
z23 BA& Bog

3) 4% (convergent Thinking): o] BAl= F4l7} H¥3] 39
i, ¥4E0] U an ZF g o] YA
T Aotk @ FAFoln, Bo ARFoz oo it

16) FTRARS: ibid, 208-209

FE3 e EEE 3 A Hd¢er 2/
FHATE Aotk 17)

Al A9 gl digt fele BHeA dAHez B
e OARle HHHQ Agdolth tARlE dhiel gule
HOg o]BoAe HA3 ZTBAHAE ohy] W £Hdt
A AR Aol a7 HE Aotk a2y FAlY o
AR ZzA2e g AN £34Y Fgjo] aTHIE
gtk AMd 2@ gAlEe] Ho AFEHA FEE £E o
o Azjole AR} 7148 £E UAH, FEFHZ gxigl
FAole =2 Z2AHLE FE33AY o= FxE HF
& e ol 22 AT & Adux /MR AL B
3 Aotk &, A¥Ho2 £HAA FYL I e &2

< 27 98 d9Foln WA A< (interpolation) 7]1&<
L7313 Qlok. oo vis, WA AL FAA &2 7
o] gl XM UiAES FE HYrbsAel B iy
(Extrapolation)d Holzte o] ol& A sFch
18)

ol A =l vheh 2ol HaiE guEA FEHA 423
}\].31_ H]—)J_,,]. %A}z_—,o] }\],_'l-y_%} Al = gtﬂ-g}_p_ °‘T;} :L‘—H
U ajylel PasiAE 4@ Fe, U Abne
W3 BAE A B Solgrlucke, 43 A@s
£8 £33 Alnsh $AHQ Aart Y Adokite
7@0]1;]._19)

k]
C
REE

zﬂ o]

t Concept

Divergent
Thinking

Transformation

.

Concrete Object

Convergent
Thinking

[D8 6] #=H Cxig! AnDH

o3 =g EdE Fz24 U Azxde ol
2o ol & 4 MY 3 dF FAA g 4
349 D-T-C 249 F4S 8¢ 2otk oj7]9A 7t
22 FY(abstract)-7H)(concrete)] Tl FTHF Ao
2, 283 M2EE H2FE -EE-SHe] widAR
£ & Atk & UAd F9e dAe DT-C 249 34 of

17) J. Christopher Jones, Design Methods (Wiley,1981) p64-68

18) Lawson, B.: ibid, 103-104

19) Lawson, B: ibid, 116

20) Noguchi Hisataka: The Design Process Model for Developing
Methods of Idea Generation Support, Vol. 115 of The Science of Design
(Japanese Society for the Science of Design),23-24, (1996)



#, BT AA T2t AlRE o] $athe] 73}
2 olgigo] 9AHE AoE AT 47} At
34, FH=X Alnz2@ (Computer Mediated

Creative Thinking System: CMCTS) A&

2P(7)e 23619 YA Anedd g 243 AFH
AL gzl Aln Al2"oz, A#{F olojrjo] DA
DFD(data flow diagram)o]t}. $49] HBRES ¢F 2
2 3t Fao meps HO)-HED-FHO L33l
244 dA@AA FAE AR o= Roltk

ZIeFo F44 wiHDa)olAN ARt HE(r)S AA
247 $£Y(Ca)eg FAEE tAYd DY A% Q)
3 Zol Uehd 4 7} slon, FAA daHDe)oll A AlEste
HEH( )& AX FAH FH(C)eE gaHE dAd B

(D)%Y 7%, ARz Zo] vehd £ Stk
D; =Ca; { 71 (Day) } 1)
D; =Cc; { 72 (Dey) } @

=8, TR BAo] 4ol TAHE oYt FI I
Hoz, £t YoFoz HYso 2T WA T 55 A
Aolt. olg TAY AL, UAA WAL 4O 2L B
oz Y £ Utk YA tAQ wae BEede
g5 Baol AN DIC Bael 24 wASe) HE 4938
.

D, = Ca; V Cc;y { tu (Dak \% DC[) } cemeemee (3)

DFD for the CTSS (the Creative Thinking Support System)

e )
Database « >\'\ & GTSS ) ) » Output
: \\\: e ¢ .
Il
Iy
—— /“\\
| g {
\ cl - | Skelc!
’ ~—— % \ g '/ P N - 7
N \ ot T
- 8 . R g
AR E
~e . '\‘/"
2 iy s
D o i ‘fransformatioh | 8 'Dc
a g - CITNLL
g // PRSP Sy
e // g t " \\\ Bl
i Convergent *” ;I;Trb.a;l ~ ‘ vConvergenl‘\
\ tch Visual ., Sketch
\_ 7 Information C »
[2217) HFE X2 CIXQL ALD AJAH
olg] AHAH dF/MEEA F2FH AL ALd

(Computer Mediated Creative Thinking System: CMCTS)]
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8 2E2(a¥NF 2ol 4A% Asnt Az THe
F A4 HolE(EAEE R ov]A] JH)E DBl A=A
U ged gt BUEY ZJE § 98 7] FHE &Y
ofZck ot 22 OAQ W AY AxHe HEY 87
dlol gl 2 olejtio] A LAN D THE B
Hoz YA HAW, 1 9 Z2AH2 gAY FFdz A
Eu £A9 Aojold, tstA 2EE 4 3le Rolth 53
dol/AZez FAE FUFE A FE AsAde 8
HAs AAE TARPS T3 ANE G AAE AE
A g &ol3tA & Aotk

nckey

4. Cixi9l KR EAHRA

A AREAE AdA”l ARG 1 983 e
233 (Focus Group)o.2 1998 119 1¥93%¥ 129 319
NAE 2A7IZEe2 4Rt 11005 4797} FHof o]&
43

gzARe] A 9jel B8 FAlIA CEO 37.8%, 37 tixlely
(senior designer)o]4 CEO7}A|7} 55.6%& A8t lol A
BEog FAFoR FHHASE Hojn glew, $7Y
Abe] FARL URFAL 40.0% =AF 46.7% 2 FAE o 9
o} $HAY AL 100 ol4 578%c]H, viFEed o]y
(822%)& AA3t ek

A ARl did FE2 1159 s £XE B
oz glos, YA Z2AE qFEA= Re-Design 10.6%,
Re-Style Design 12.8% 123 Advanced Design 447%2 1}
Bt Hog njfo] B o, thRE Advanced Design o 9j3
AAE el UALLTS HYYS ¢ & Uk

Abstract

Marketing Planning
Data Collection & Analysis Commodity Plan
Information Inquiry Product Spec.

Design Plan
Technology Study
Destgn Spec.

Product Analysis
Market Analysis
ifestyle Plan

idea Development
Design Map
User Interface
Design Concept//idAation
Sketch (ThumbNail, Rough)
Soft Mock~up

fresentation
Marker Rendering
Computer Rendering
Dummy Modeling
Technical Drawing
Presentation

Follow-Up
Patent/Documentation
Mold/ Fimshing
Color Scheme/ Art-)
Sales Promotion/ A¢d Copy
Line-up/ Mass Progluction

Concrete

(28] Cixtel =2AaY PR

I8l YA AFEA AF FEE YA ZeAAY
AREe den goh bR (marketing) s AFAY
(product planning)®] QA= o} TRl L4 ojde 4
A gAz 2 & 3en, o dAdMe F2 Aoy BR
(verbal information)o} 2J&] Hz)®th TREOE olojR= o}
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ojtjo] AJli(idea development)s] A& olAY wAEI A
EAZAA Jl8E ARE vz Wi/ dy/sdEY UR
Bl FIFHoE olFojAE YAZR olojgo] AHAXA
(idea sketches)ol] 2J3} AlZtA H(visual information)7} 4415
o AHede dAeln, o ZAde oLy =Z Aol
(presentation) BAIZ YA AAGAE oot} A7t
B FAslEle @AW, AdAx(drawing), Wi
(rendering) 132 29 (modeling)o] AA4=n], o] ZAws}
AAgo] "} AA o]F JAAA g AFS A4te] o]
Fojx|1, ELZ old df AFHYE FAHE AeZ &
ZF YAl Z2AEE $8 ol

Divergent  Transformation Convergent

D T C
Design Map/ Trend * -
User Interface * * "
Ideation Meeting b * *
Design Concept - bl
Thumb Nail Sketch - - -
Rough Sketch * b -
Style Sketch * * b
Soft Mock-up * h

[#1] cixiel Ny chle X2y Cixtlgdyel 7Y

ARl A 249 AR gl 249 F3 1) o
ehd wig) 2o gl AAY gAdMe 2 F23 Ja
A Atz dAAsEe HAZ B £ dorn, drdM Hud
27| X|(Thumb Nail Sketch), 21X 27 X](rough skeich) F o}o]
o] 2A|x7F APt o]} 2 yxrlgl AP WA/ Ay
/89 BRE AXYAM FAHA ofoltofel FAFHQ
ez e dAsEe Aotk 23B[0 X[l 2AHARE
53ldd, ofoltjo] AARE ooltio] A dAle] HAZFHS
Ao, et Wy g 3 g gzl At J
FHoz ANES ¢ F o

O Z2AHAE dolreh 284k -9 2ol A
HAT dA} AFTLBA 47k T2 A2 gAY dolx
9 2810 AAEE BolT Uk F YA Za2AMx F
otoltdo] Hrlet = Aelojde: AF7F, vpAY, AFd
59 ZEAAd vlg] Yol A Uehd dAd Z2A
B FAY 28T FdHoR IA dEhd AFTeR
£ o #9, 2 el dAd A9 At ug
o] 7} FEeAA Jehte Z2A Ao, ofolrio
Ahe Hnd & 2847 ulg, wlge a0a 23 ¢
Aoz yeht Stk 2y dRFez FANY 28 4
I AA Z2AE vl F7MIIE ARE 2Y3AE AL
2 AU

50

Time
25

b T T T
Difficulty of Task

[229] CIxte) ZRAHAY HHO|E9 48 A2
5. =9

Yzl Are Alne =927) A do] % AAFRE A
Z ojuAE EEE YA Al 4T JAaFE AT
otol2A Fd A R fFelzn & & Yok 53
ojst Z& AHY HHEE FA3 WA dAY Alne) /A
A3 Fg4e FA3q F2Ae solAdT: A% 20§
<t AE7 AZAEE Ede YA At HEY
M &g € u, old nlgstq fAQ] Alne Bo B
HEE A doe o F38 Faxgc

g Atze] f3d) B =@M HALL F4Ho
I AoH M AR Ha dsiee QgAY AR
THHLE AzAgHn S3sHe dobject)E FE3te
Fgols], Al SF-HG-FHY dAd B #¥S A
Ue 3234 TAHd3R22 Jedn

ol3e =g EdE AT A2 ARl #FRI@He
22X dol/AG ARE BEFHOZ wolso iy
o] 2Ad A REo] 2A F43 993 243 99 27}
Az eI AHTE SdAeH, s FY olFe ¢
92 HYRES AYSEE 3o HFE ANIIEE sy
o|& Ed|Z CMCTS (Computer Mediated Creative Thinking
System) A|=® MAE $% DFDE dA3|ch

AEy AR, gAY Z2AAY AREE 24-7A
Z93 DTC $49) FRA 43 TR B3 493 4
AR 482 Boln gl FARUh 291 steltle] A
e £8A% dole7h MR ¥A UEd H2202 1
ehd gol vlFolE o, ofo] the CMCTS AlzdAds) 7
A7t w¢ ASE BVET T 494 A8 A
£ o ARH #9 AaY BEY JndFel A7/ANL
sjojo} @ Aotk



6. 22

Az faAne] A dAQ ASAAN MEL F
£33 s olFof e Ao gA M/ HY/FHY A
& 7HAH, o] AAAA B FoiA g Fztst
FEREE Hse A AR B4 a]lo] dn.
£ d7dse e 2ol A g€o.

1) gzl Abzne] e F3Y W2 e ARt
FAHY Ao THle ALE, o9 F4st F4
Mg S v

2) AA3) 43 @ /de D-C 2o THE AL
g3la vlgk slddel TEsA He Aoz fael Wil
Held

3) UAgl @A AFE DT-C o] AFse JFFee
ol AiiAe s & A0E vkt

4) CMCTS (Computer Mediated Creative Thinking System)
9 Alzd Bge AREAd o dAd 4Ag weE A
o2, B3] AHgal ag9 9@ D-T-C 49 34749 =
4 A7} shsdteE Alad] 2ES AASA

2 <

HE/5ge Atngde] FojAE doi/AABRY F4
A Al FAAQL bl 22 ojfHe FHoR 8
g & Ak 22 oyl Foixe FRY F43} Hxe
Fod YRl Az d@e) F2¢ ¥¥E UAI gled, o
AR Alxe] &8 VEY AelA tAd AR Art FE
A Aben 138 $¥ES A 4 Aotk

279 AN ANY FHY O A2
3

r 18 2

gomel AFHARA O Atme] AN hd
D-T-C Atz o] A2 A7 & FxAd 9L vlAe
gk AEAe #HFS weiN 323 g ARy @
Asta, olF TRl BAAY Al2Ele] A/ Nde] HEs
= o} 2 Aojg.
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