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AlE A2

A 1A A7 u7

A 25 (intel hgence)a Tt e 9] BRIt oAbAA Ao
A BAIE sl dsk= 52 ol2tal Aottt 17to] Al5-& 7HR] Al A Zsh= 34

= aAfo RN §HK0 2 Bepre ARl Wo] Aote R P 7]

A2 AT Kahneman, 2012).
tAtelu = HAkIsk= Mol Fas] W AEle] e 2 Hsit) o
£ =014 Agk= tARI tijtGlternative) 2t Beh= tite] g wf F41S AeEist
ojty. T= A MM ofdE Aaut FHe A8 R[et Z2 Aol o]
S Az 7} o] Ak Fotl FAl= HIE HAto||rt ofr et v %]2o]
oj ALk QIrhd Fe2IQl wto] Z7hssitk eyt tte|u o ZHEollA] bt
22 oA we] fAks WAke] Aol & 4 Qlrk tRel|EE TR
AbE Az oot FEiE HaEal o]E AR e R, ER|HoR Jolsh= &
Fofl el HAtolyrt = wAl= mle] Foixl A7) EA6kA] ko,
2= AER] ZAE tRte| |7t gAsHof gt whebA HRbolu= AR Ql =
oA 249 tigkz AElshs Akl 53 ol a7Rt: HAtelu= Akl it
golM A 2ng WASEAY, Foi7 ZAIE siEst] flsiA Mz ofelH
o1 w2 AY, Bt ZAIE shdsth] flsiA 7heet HE ZelskAd, HAb
¢l ZHE WEohs JHiR 71502 AU, ARARe] IS AEehal v

A



oo 24, #A gk 9 47, 7R 2 A
7, ZA kokert sl SAE ot 28 yAke! Gl ol WU
o ZAfekA] ek AL ol tolulSe] LIS HIFHOR 28]
Sfa TR Tl mRA TRjel WEE, Ese] i), Tet
2ol maAl A el B9le] Ao e AN B 8o tajel )
9 A Rk DAoluzh el maAs, el Webd tizjele H1%
Sfelelz 7 Avte] B2 HEsH 2Rk UoLe Tikel 9] A A
met— o] Z A (context—driven)©|7] wiEo|ch, of7|A 2|A5H= M2ke. o]zl A
ol EIAkR1 T, olr, B, AMBAY B, AW 27, BAH, 44, A% 4
ERIE rend), 1213 Qke] A9l WS o] Beel waso] eeislche
omjo|tt, ¢ FSHARE ZHshr] Sk AMdS B3 gl ZAE siEst|
Sl ofoltiol, A, Azto] == tizjolie] walkke] 24
Aol maAls, B, B, 27, BES 2Goeis URjel Fupt 2 2et
A R olael] s TEHOR TRl 2] 4zio] ofEA] HEsRA]
s St & /o] Qlrt. Sz ez ofojrjolE TS| flsiA Beel
2E (brainstorming) ¥t 22 =S 28517 of] oA E4LE -85k tAtelYH
7h Fole dal Qlar, ofgA AAekeA] Al WAl olslishe 2ol Fasittal
AARCHLawson, 2005). Sk kel IO itolulzt ofEA] A37tel
= g ofafels o] TARIE Felr] Sist 248 AT 4 Sk
et ARl AITE Tl AR 4ol ARehe 2 A7) 98 &

olet. TRl e] Az, ol 1alm Abw 282 tiAjolie] nleige] Adaos

M

W

lo



217 wigel] 27 o] Ao] Brhsskek el o MElsS gajst] of
%7] the] 2p3teke Tlzjoluo] Aliteks FA1E olg o) F4H Q) 570 A
ol 12 % Itk o2 Sold ttolld] Akl 3 BRI 7|20R QA
Qs A B, S AL, S9H Aok o] Rl Y HE 45
Slolbx] 23 7Ps4o] et BE 94 e AP dgel B4 2 ohA|

gFolgRt Alal E442 HAtolY {E of et olevl, MeiAEelAlE F-85 = 7iE
oz trolqo] =539 ALl A8 AWsh= H FEoHA
(Bernstein, 2007).
ofwgh tidelut A= 232 o= yEsHA] Zettt st di oy A4
o] Wsh= YEE F55he A2 7Fssith HAfe||rt 2dFY AxE ¥Hst
A 50 A YH A ARALS Hom AT 4= Qlrh HAto|urt Sk
ol WA (intrinsic) 22 W-&2j= YAl Q% (intention), A4 ©]B]R](mental
image), "7t thought)o] o|BA A= B =X] 17 9 A7E THsto] o
ztol o] AlLE 9/dA|(reverse engineering) Vo= 2Fio] Hasict.
Aol o] Al F4AE0IHA ARl FAIE ASAHCR 5|
fsliM= QIATSHeognitive science) @] ©F B Ao tigt ofs|7} A= ofof
Stk QIAJpeR QITe] Afal M-S A H-E Wokzol|al, AAskal, 7|E A
ote], E¥oh= E A2 o] THollA Adrgetti(eld R, 2009). 1At
olEi} A|AkS 7[Hte 2 tAfo||rt AZkS THshs dHFolA thEEA] HE O]
g2 mebet 4 il RS0 PAIE FolA ARaLe] 27t et ZhEsith o
Al oA T RtelH o] ot Bl Aizto] ARbH A K Fa%l HARR! FAIE (concept)
£ tAfe|y 7t @4dof 23 T @ = (representation) ¥t th-g51] vl skl 246}
o] gztolye] A A2 (information processing)-2 SJAAI 4= okl AAGICL
WA At vl & = THAe[| I ZAEE Edsks el of

SI‘IO
o
>
30
)

4

d




B ST 2he ARl STsith tARl FAEE tAteld e ok,
7S onlshe sAlel J2io] 2, |, ofnlA], fdd, REY F2] o= miH=z
B9 2E sk gt gl ZAES xRl B WA witk g
ol YAz vl-F 4= Qlrt. fllolt AYRRl & Foe wEs] flshA 7=
A A7) WS AR 1, A7) HAS 24 QoA ZAE B9 3
1

HAtolu7} oA RS AHelsheA] AAIA Q] BHelA shdete 242 &



A 24 479 =7

Qo] AL tRele] o, Az, A olmlx|e] el EAIES @Ale

Zlo] EAS T 4 Sk Aol 7Skl o 54 245 et Al

B5E bt 2ol Ao,
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B
it

1r

(1) T4l AL gl A el
g W W9le A

=

(2) YA ZAES} tAtel BAO Adu WS ol2HoR nAsY, AT

(3) O BHE ER B AT 4L si4sk] 918 A A4S 55
w40 AAS Tt

(4 DA FAE ER S A2 pEstn LA

(5) B2 2NE Bz ZHE BQ Y AT 54 2 Ee =,

(6) A AT AAE Eofeki dAel % % Ao Ego] Hi shol=et

Qg Attt

CIxtel ol CIXIOl AF EA CIxfol

a8 1 el =3



A 38 arel wg
2 A7E AR HRoldst ZES Edss H4e Ao el
SE ARENE 222 EEehs A B TRtk ol A7t 344
o= FePhA) 7] SlshA TS AHsile] 9 TEskaAt she @70 9]
2 st A7) M9l TRkl e, tiaiel i, a3 AT Fefafel A

71 Aol BAAE ZHT.
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o AlETHARlelEE 9
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o FATIARIY] 319] WFR QIzo] B4 BA ol7] S ARgsHE =T
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jé
of
J
o
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rlr
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iul
)
rO
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18
o
i O{zN
b
rol

& 73 glrke Aol A7) ke vtk A7A7} g Hopol Tl 7t 7]
Ao] Fxata meAlAe} ue] ojalrh Atk AL ATE slsto] ojn] gl
QA7 ATE Piv) Zash Az Fasl] o,

of7]o] el AETIARIE TRl tio] AbE R Aie] EAsta, Tl

%2, B8, A8 ol watelr] AAste] W S Fhselt AETAel
deie el S A7) BAA PRl dakge] Aol A AZiTiAR]

nljo] o, 1l tizlel Aedrtt f1olul ATle] ol 7xE BAlsl7lo] Lol
shcha wesigr

Q) oAl B E9]
9] ti19l ) Mok tiAel 2] BAE Ao ditk gAolst T
A Rofolq TR ZHES WeHw xPHoR Btk Tl ZHE

REY) A2 WA oulgitt o7 Wel 294 HE T gAR] 24 9



2 FHE Aok 2T tAR] 229 FARS el gAlol webA o
zZpol Z7 Aol tiztel @Az Tl ool Tk HelolA
2RI FAETZL A A 082 Aosle] tEYS ot T
2, 3D CAD 293, T2 Eeto]F(prototyping)S EF5H ARl 78 S

(3) 97 Holzt s

A7 Ao M9 BEst I AEUAL G99 HafelE oz 47
Sigiet. ABHAIE Folsblol tebd ARt 2ok ArjriAlst
o} sl 15 dishe] B 4 9l 44 Wel cael @ Aee 71 dle
52, Ol YA L2 cjolrt B £E gk, T2 tRjol St
T O] AL FAH AL XA FHST A TRl 5198
W2 A8 5 Yk Mol 7o o Austek AT W hehy
o o) el Bl ZRAEE FHstT ANt X4 o

_l

f

l

4 ol A Zha itk AAZ o= distu 48hd ool SPEL ARLIQ
A19] S FolA ofg] | Tl ZRAEES AFZ7]0 I didol Rt
ORI HEZHE R o]y et 2HAKH(SHY)S] tiztel At 58 Aot A

Sl AL ApAlolr), A ®@ TolA F el Aole Hw BAsks AL
oln] gl A £E & 4 Qlrki WHsllo] AEVleL 2HAE AT Helrte
ARSIt T2 UAR] B2 lolAs TRkl AETle} 2rA} Arke] 4]
3 ARe] 52 Aol meksly] Slat 24 A7} Wasith olo] agehs e
£ sHolN Fasr,
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Phase 1
Identification

Phase 2
Analysis

Phase 3
Modeling

SIx|al2|st / oIx|nfs;

E/EApAT ahy

oie| Zeel 913

2IE| 7 27

2% 0|2

CIRt! 744
BHE Yt
Tto|= 2ol

J8 2 AT MA=

2Ix| 2o
CIxtel AL
a4



Al 2 & HAel Arare ojg3 g

izl o] AfE olsfielr] SlaiAl B ol Tkl Alae] AEe o]z
Ao wstaar gtk TRkl HARA, takel Afn Qo] ¥, md, S
olgte). T TRl ALES olsfelr] $igt 7Iuk |40 Qizte] AlTE thee

QIx|TFste] A {H, o222 dEslo] ARl AbL Atete] S HARIT

Al 14d Aol &4

2.1.1 AR A24

AE7Hexper)eh A=t oldt Rrke WAL AL, B84 ATt 5 ALE]
ZAZrZo] ZAS) ot 29E31et $Z(Rossler & Woods, 2005)E HAE7H=
S Erld(domain)oll S2Fd A4} 7lag AL ot FARi) vt
oA Toia} FRE(1997)2, FE7kse] §EREr doks HAS o gol,

o 2 A QM o7t -89t ASARA HEZ AME 7ML Hal £

kAo 2 of Hopol] Wrigh A4S XAt HYE 2L 7

o)

shlt. =2t 2HAQ0060)2 Hrhe2 54 dFolA sHA otol & AluE]
k=

THAA, OB ol (error) S TSRSt B B4 wHIIO] $ET 7
@4 2el(conceptual model)& B4 QTHL FsTh ebe] o2 Tl
o2k Hgje]l Hgatrha ‘Urtel AR TRl ol T Hopo] Alet

ot} E 2= o)

Sl o2 g vel, A2, AR 24, Heke AT ok 2 4 9

Kl

&

AR e PHZOR QAT HAe o

1
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21 dolel Hels] Bt So] tatoluolA F1g Fad 4 glek Tt
olgfet 7H2 A= FEA QL tRle|H o] EAPIAE dWsHA| Eith
AR AE7 A 2 olke @Sttt grtolus AFRolLt &
Ape me] Ao 31 BAjz]Ql vhettolok shAIgt, sl S Slulelx] 9 ofe]t]
ool FEjS 2PH o FASH HAS WaE Yot

rlr

21.2. HAely 2 =g
2ot 22005 HAR! AEAe 495 I 39 Zo] trpelE
(de:cycle)2dl 2 Aot HSchifferstein, 2011. A21Y). 15 tAto|vE B
gt ol A-este AT Hpractitioner), IOl -89t Al B AH|~ 24
EE Tk 5o Hinnovator), ZAES d44, 4821 AvER the

o= F5FEo  ZHtechnologist) 2] Al 7F4] G o7 Hizhict

practitioner:
pools of experience
in the field

technologist: -
pools of technological
possibilities

2! 3 The de:cycle, O|O0|X| =X: Rossler and Woods(2005)
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5] AeE BRAA tixjol U Azgel it 4ot @S 205 7
o 2812 o] 27 Sl Letshe AR} Fgolet. oleia Al 7H] o
Q1 SAlet BEAA 1 vlFo] Fem, Wl MR DA SE

A2 (198D A1 B9 BN cixfoluute] ghel WAl designerly
way of knowing)o] ZAGIRRL ARSI A1 WA tmejzolw
91 21gjo] WaskA, ol A4 WslolLt Foel Bk A4 A B
urh 238 LsttHeasa) Sk s19iet. TiRjolu S ArRt 8, Q17
Al BT BAE elEal] SIA nHIEAl Hot Botael He
AT A, 5 At o] Eshe FFol ke
PO 2120022 HAolUE Az oloh ol AES] Fle] 917
Adolet iFstalct. 1] OJshA ofeliEL ol @A B o WEvRe o
PO B, A /A A B AMERS AR des Aol
£} o]t

Rolu MRe e Tdolth a4 BN AZHoR BETTRE
PRI oA AZAS W) FoPL mjsis ojolclolS aba B4
B, AT 2l o SER BII5HR] dAelut plsike] o
2 A olulR)e} ololtlol S AlZzel Wiz BT tRjolst S B
Fab] S Feshe SO B, tolo] 13, AAX, e, e EE,
gHE Sog tiasich. olu) tixtoluie] oot Aztoleh oluli Fefor
Spg, A 5o Belzel Fefz A@wch

it

.Hﬂ

mr&mw
_ll->o

?ﬁ
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A 2 4 bl AR A
22.1 vz 3o barel Al

2000t S o] % tzjelo] H| =Y A Gl A FHEAS Y= 792 <14
SmA] Txtel Abaol] tigh TAlo] obArt Hxtoel Abmi cdolg tizpel M)
(design thinking) © & ==, o]ajgt -goi7} tjz}ql Hof B opa} npg}
Hlzy s derog mel die AAK tAel FARIARI ul=e] ofeldle

(IDEO)4| 7% d Hek(Tim Brown) ] H&= FAIE 4= gloh. B ak(2008)2>

cAkel el sl thet 2ol gtk

& Ol ARAEES Uz, A1EH A, 1
3 Aol 4FE AR 2T ARE BHSY) 9B Aelise A
F HMEZ g olF7] 9% QAtFAAJ HIToltk [ Design
thinking is a human-centered approach to innovation that draws from
the designer’s toolkit to integrate the needs of people, the possibilities

of technology, and the requirements for business success.”

FEASIBILITY
Technology

VIABILITY
Business

DESIRABILITY
User

INNOVATION

J8! 4 Cixtel AZol M ZHX| @4 B E2H2(2008)

- 13 - A =T <



BERL(2008) £ 17 4ok o] S4le] Bagk 3] AhE BHES} Eel
A(Geasibility), 44 BEZ A 7Fs A\ viability), 123 AHGA HES ¢
SRR (desirability) 2] A 71 ol 325, 19] 732 okt ol
U ohfet AGAEE vl AE 719 B AR, Gid o 3
B7hsslet Al 7b 848 WSk SlhA AR ol ol EA =ejael A
T OFALS ubEl tolu] o] ALEALS: Hj9jof Shrke Fogolc, olejh 1
o] Beteo] AR TRl bt Tl o] €]9] Hofe] AgiEe] ‘Hizjoly
A 2SS BN BAS SHAS )51E Baske ke WEe] &

O H-
ok=71 %E]—

2] ot

=

ilo d
al

222 o)A g5 - o] tjzpel Al

el A3 sk WAle] ‘Al Holis R oleks qldjo] g
L 7ol

SheA 200098 F ol TRkl elol A el AnE A zEst
Ao 2 olozirt. TAkel Q1 Rofelq Tl Abe] Pale] 5
o[t o] AYASHE WAlo] ThE Boko] AlETt of 87 thEx|et Folo] Sl
Aotk AE-2 GASHER 74P HE e vz oA tirjel A}
lspd = 1 A tiafoldEe] AAE tixelshe THelA
o7 SRl Ads| ThE 4 9

TRkl Abte SHIE Wold] Hol4 2|4 §4 HHECRE A4S Wl 9]

o} EAQ] d2= AT T Stanford) thetw o] tjAZ(D-School) o A= thek



AL BRASE Holale BRE wEs] J6l4 29% 278 avdon ¥

gof me Q19 (ramework) S TAjo]H 7} obd Fope] AlSE 27] 417 4

ok 7o) QA HRtolBo] ofmA BAIS ulehiw EAIES WA
Al

FH02 Ao Rohe WA Ak

Stanford d.school Design Thinking Process

i * Share ideas
|+ Int 1
/] Sl:'naedr;l\ner:g /| + Al ideas worthy
/| Seek to understand / |+ Diverge/Converge
* Non-judgmental + “Yes and” thinking
+ Prioritize

)+ Mockups
/| + Storyboards
/ |+ Keep it simple
- Fall fast
» Iterate quickly

PROTOYPE

+ Personas
» Role objectives
+ Decisions

+ Challenges
+ Pain Points + Understand impediments
» What works?
* Role play
https://dschool.stanford.edu + Iterate quickly
J2l 5 ABHZE C|AZ9| C|X}IQIALT ZZ2AMA, Stanford University

223 ZA o2 wrde] yAl Akl

ER) ART GTOIA TR B A A Bl e BAE sk

E Aol 9] AA| “1-52] 5K The Sciences of the Artificial)’ 2] @3S Hrofrtal
= 4 Sk APlE(1969)2 YAl 5= wAt s HiRo] i & A olw o]

7] ke Aele Holgit), 1 BAE sfdal] el 2] BAE 19 2x
o} qu B0z Befela ot 2% TAL olsslr] gIa AR 27 7ke] AT
Wle 24 3 AL Ak,

- 15 - ? AJ[ Z-j| &



~ g
;ol; zza4d Data T 2N £33 N Mo g
e

O 6 C|Xtel ZEMA ZE HEA ofN, & =A(1997)

o}A(1984)= HRfe|HE SiRt AAA R oA ARl HAIE & o AlFA
oz ug i (programming), A& % (data collection), -4 (analysis), 24
(development), & (communication)®] T TAZ AASFATHIH 6). o=
HzRel i Ee] lofA Z2AIAE 2418 25| et Aol ezt B
AUtk HAfe| |7} Tes] Aol ofEsto] HAReIsh= 97 tARl Gl A

A e BAE The) uhel Zat

= H 1

o=2= EAIRNEC] ot F4sct. /Om"pmblm
Restrepo ¢} Christiaans(2004)+= 7 ‘

YRRl TS 2]l B A5 7
ARE Zol/] A Tl Hug 4
o £4, 24, Agelt U g el

lsR Aol e w0 R
SUBIYADL SN HT sz

& TAIE 7Rt Pt RAEE 29

Individual solutions
(System elements)

=
= = == 2l 7 22Xt A|AE x5} i)
slol shast ol xgets oz g T FHS SE TEA EE
VDI2221 (1987)




offet HL

AE Aados siisial aagR #4dste] a4s mofsi
FRAEE olsfichal FxA 0 & mofslo] fejAor xao] TgsitE el
T} (Wynn & Clarkson, 2017. A91-8)

222(1982)+= HAeIH o] =540 sy wAIE 7159 r3o= IAst
= o] ot} th=A| shtrtal Aolsigitt. 17t AlQtshe Ae] Hef i 1
(General model of creative strategies)-= TR IS FAJof| ofdt Haxe} of
A 279] 25 7= E017] SlsiA wAS] S FAE Afolo] the] oo
Y& wefohs I or Argstal Qlth & HAR] Ie HAte]u7} ofeltof
o} @4o] Aoje FIPhe AT Aoz vietE T gk

M

2.2.4 ARl A Aok W T O] TRl ARl

22152} g ol(Ulrich & Eppinger, 2007)= AZT|zelolN BAIS o dst
7] SIeF tiokeh Wik 20 24 2705 Aoolr] I3 TAR AREARY] U= &
924, FAE T, 22EER] AR 3 7R YRRl Z2AAS 40518
ok @A 7 Eol €A gl ZeAA Bd F shibe g tARkle)E]
(Design Council, 2002214 AFet HETHelol2=([Double Diamond) R&Eo|ct
(718 8). ofi= ZojAQl TrloflA Tl 7S A1) ' Discover), w4179
(Define), FAJEA Develop), HIARR! A Deliver) o] ¥ GAI= E575k, 7+ &
AR oot oAkl S5 ZIRh

URFA ol I 2=AIA HdoAe= ARAQ1 oA TRl SAE a4
07 QA= o] -5 ZFEsk Jth Amay Al = HlAT HAA],
A QT B4, FolEA, ARgE I, JIER 71, AR Bl AE (usability
test), AFEAF A = (User Journey Map), E&¢l°](Role Play)2] o] 2-8x]
T ek BEAAC] dAlolA = ARIOU 24, SWOT 84, tjzel H7} thojo] 1

H, BRI 78 A (design brieDE 24 & o ek FHE A DA M= ma

17 - 2 L2t



WH(Personas), X3+ (affinity diagram), TRIZ, SCAMPER, A7 (sketching),
olm|Z| H=(smage board), =¥ 2Hd(drawing), 3D CAD(Computer Aided
Design), AIA8] 25 (System Architecture) 59 71 285}, tjzkl ARt
Ao A = Tz}l ARFA Specification), L2 EEFO]H (Prototyping), A& ALtz
Q(Use Scenario), YAl AlFZZAE(check-list), H7} tho]o]18l(evaluation

diagram), A-B HAE, A& ZAHsurvey) 50| WHo] &E1 it

Discover Defme Develop Deliver
insight into the problem  the area to focus upc potential solutions solutions that work

Problem Definition

Design Brief

12l 8 ECIo|ol2E C|XIel 2 M|A, Design Council UK

Ao WA 3hE HopdR TRt HstoA = ==& o]
B 12, dieolss drizes
Aol 1 A Tl SJsii] EAIE SRt deA ATt Ast, 2
2008). Al°l(Jay,1984)= TR Afale 2+ Sk RoollA] dsh= =A sid
Aofgt mE2] ¢k, 2L Y EET 4, Te1 TRl AP BEe AT
A AR} =2 A ARAL, AP AR} FRARALTE 29 o)F= k¥ or AT
i}, o2t e It T F Hiel ¢ Hiro] SijjA] E4go] EAfstaL

lﬂ
MHT
T
)
rO
ok
ko)
;5
1o
2
2
d
S E
ﬂllﬂl
olI
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_OJX']O =
1L O 1

rlo
o)

o XAt T AIE 2ol gt Iy 22| W 1}
(brain science)©] & AxfollA] A gt =42 77} Qe Ao = HeFiot
(A2, 2018). T12fut 1F He} 02X ] o] 22 TIA]] F oA g2 tiz}

o] o] Atal E44S Aokt A&t HIRE QIAE I Ik tAtold= 2
o] 5491 734 A Eat oA 9% o] BRI =2 Afargo] FAlol 8
&]7] ofzolch

gojofudl mEx](Lionel March)i= H2H] I ofd= 2pdafel Aol ] 24
Hojz] = 24 A =2AQl doiTto] opd o&& Edi= ASA A
TE gttty oIt Cross, 2013, A1), I TRl Afare} =24, 7t
SHA] ALALE ol A “feke dEols @/t FHIE Htols W ARl
M=z FHIE o] Woh =214 A%t Al ARk 2ot 1 sk

2.2.6 2% B "ARl ARAL
CIARRI AFILE o] ZRAA QL o] wgtste] Aoh= Zlo] S22 &
e 22 dollA] AR A5 B P9loll St ol H2 vl
EAsHE TENewell & Simon, 1972) 02 vHiEtHE &9} tix|shcta &2 4= Q)
oF tiEA o= Tt £(1983)2 HARI ARl 9 339] IpAoflx= BAA o= 2}
7] Hhg= &% A4 A5 (reflection—in—action) o] WAL 45T 119
W2 tAR] ARAELS "ol WAo] Ag Foll A = AA e th=n g
3 S Cross, 2013). 719] 7o) w21 tAoluE AAIR|9 Z2 T
211 PRefl A FA ¢l o] 71 EEA A 28-S dor|al MR RAde T
Soldith tARl PPt ©s] o] Fdlsclk= o] ol et A7 = HF
o1 tizfolq+= ARl P jef] 2ALS ARtk THolth
HIZ5E IRl A g A E(2007)+= BRI Able 2 dEe] 29
o o|Folntal FASPHA], TARRI QIX] 9= Ted] M BEoA doju=
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GAA Q] BEo) ofdet 217, B AR 22 Aoy Ao Akl S
off oJsiA] e EHal g8k e 7484 AlaRte =e SR bRl AF

= WA

>
st

B 4 okl xSt Cross, 2013, A Q8.
22.7 =diel HARI AR A7 S

U] HARI AL A FoF= ohelslr] fisiA Ad 109 7He] =jollAl
T7EE] o HRQT AR B =72 ZAISIAT. 2007958 201797E4] 10
oA =] o =& FollA Riss(Bha A7HEA H[ ) oA T AR ALl
7I1HMER St oF9hew 893t SkaA] = 180H2 AM R Avk= 113 99]
Tz el 20173 10€ 31 7159, 20074 o] & tizel AlE 7YY= 3}
L g7 MulEo g2 ofd Zrlsks 522 Ko

Y

li

X[tt104 ZH Zuf Cixpel A2 At 4

40
35
30
25

20

0
2007 20084 20094 20004 2014 20124 20134 20144 20154 2016\ 20174

OBl 9 2 CiXtel Abz el X[t 104 72 S&F

[ S

A 108 ZF YARI AR FAR JAE =l AlE 259 7I9EE

Aog sy YeHow BAg Aus aokhd ¥ 13 2t
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E 1 Ak 104 2 2 CIxtel Al 917e| FH|(BHe|=2 89, StEX| =2 180H)
W I =82 A =2 4
IEIEASPS + TR Aok BRIl B9 el vk Rl AR |

o] 17
T el AT, FA|A2017)
; 24 36
A o Agst ZLoA o] TRl AT £ Hot AR BA o]-8F (2017)
o OReRtae] HET avd Agel Tt A, GAA2016)
2 ke Ol |« 29 Edat Ol A7l sk AT etet AYESS I
5191 23
AL g 3} A, ASI2017) -
Z4 50
o g7 o O TS g SWigo] 25t oulmAle] Aol mHs |
a3, A935(2017)
o Ast 78t kel AT wEe] Apdat A, UEA 016)
3) TRkl g
« A AH) olg]glo] A o o] 1 7 1 Fksre feiRe)
e JRAIZE QlElElo]2 Aol glolA TiARl Almet tiAjel st | Bkl 16
) 24, o4 ¢ 2017 2 39
Ez
= o A ATy B4 B3 FPUlTOaR] A, A7k (2016
o« ORI V] SRR S URgel Bt 9, ske7 2016)
o« SRANTECTEAM) 59| AASS 9l tiAkel Al 24 ehehy
4) TR A S
A, o]g4(2017) 5k9] 28
Hge 1Y
o 3 ARAY Y UANTE B3 BBy 2% AT, | A9 60
=29
#.2:81(2016)
« ujo]A WL tAR] AT HE AT, o]AA (2017)
© AR AT B9 9t 29 A2" AT 77 (2008)
5 tizpel AL |« PBGO|| &3t Aoy mg EZHAS o83 7% el Ay 59 3
A 2 )] AT, 7HA2009) ;
IAIES
mREE R4 |« i 28geld He okl AR g9 240 Be A7, A4 -
(2016)

S tlA) AR @] ZAE
ClAel A PR ] B8 W A 3) U ALE 84 A

AGF W& B2, 5) T2 AL AA 2

AHl, 2) 71

= =g, 4) Ol A
ZIeEE $Ho=

Hpo 2 QA

<. 71z9] gkl A

27 WEsks 1) v 2

]

Stk SUSHA Tl AnE Bk

olg= ¥

ol Akl Afs

¥

oy
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X8 e Ads] wetth Ak os Sy shelA X271 iRl

digt sl 9l A7} BAK o AgE7] Mok 1 2] Qo] Fol

A3 AL, TRl Aol T Al 2 uh, 22}, 747t R
—Z

e BeE 1Y E Se Fobt BET AROIUEAS, 95, 1Y

oL

Se AQloh dEA dFEE A715008)= AlF HAtelu o] Abal M
F57] flet A"l Akt 1] A4= & EHA7](1997)¢] 19
A2ElS BT Slo] dfe]o] SiAEe] mYdYaE FtAloR Xesle] AA
£ 2ForL HARI ALE 22, 1A, 3J9] Tl mtetsiarat k=gt A8
2(2009)> A=HAe Y] ARl 2 EAsH | fIsiA lojEy EREEEA
S Alggsto] PBG(Problem Behavior Graph) HAlZ2 H-Foto] EA5H3T) 9FA|
] A TR ES 24 WS A-85t] tRter o] j9E

-
=] T
wHo e Bgsterks Hold,
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Al 3 A A HHO A a7 AA

YRR ARLE A o, e HEC R e Yol 2t Q1A] 2
|08 Haje 229o] 1990d ] o] ARE|QI. of2iet A+ TH9| ols2
204171 34 Q1 =4 2okt Q1| Tete] 2| At o] 2o] ZA WA ok 7+ 2|4 o
o] FHEE Avte & 4 Uth AR ARLE <

= Suwa, Purcell, & Tversky(1998)9] & 32 o ot 12 bzt

Q IS “tRte|Yrirt bRRIsk= &<t B, Frofstar, Azkstar, 7)ek=s A
= FIoh= A B9 AFH e BESIA 150] S8 A oRE
7 ARt E sto] HARRl 27|12 |B9E TS 7|55t E9kd vy
E A ZofrtolA HolF= 314 T2 EES Sfol9lth Z2EF FAS E
iz 19 103 2o HAfe]| 7t thgs= AR O] A|Z1H Eof whebA] 1l 339]
=24 (physical), A28 (perceptual), 71’54 (functional), 7Hd4 (conceptual)2]

vl 7H] HEe EF5HAH.

)
i

Category Names Description Examples

. .. Lines, circles, arrows
D-action Make depictions ’ ’ ’

words
Physical L-action Look .at previous _
depictions
M-action Other physical actions Move a pen, move

elements, gesture

Attend to visual features .
Shapes, sizes, textures

of elements
Perceptual P-action Attend to spatial relations Prgxinﬁly,.a]ignment,
among elements intersection
Organise or compare Grouping, similarity,
elements contrast
Exipnl ;I;thgsl::sgl::wgin Functions, circulation of
Functional F-action people, views, lighting
artefacts and .
conditions
people/nature
Consider psychological Fascination, motivation,
reactions of people cheerfulness
E-action Make preferential and Like-dislike, good-bad,
aesthetic evaluations beautiful-ugly
Conceptual G-action Set up goals -
K-action Retrieve knowledge -

2 10 C|xtel 82| FIE|DE|, Suwa, Purcell, & Tversky(1998)

_ 93 . J’ﬂ 2-T]




Fefot EAT|ES] GFoR 1990t 5t o]F tizfol o] Al TS
st 9t BEA sl B R FaE AT ) BRI AR
A7) A B o 2 = Tl i E YR, X3 TREF BA(FA] /3]a)o]
Zge) ot AR 9} 714 714(Gero & Kannengiesser, 2004)+= A& t|#to| 17} of
Fi= BEE A=(object), AHAHuser), AR W= (context) @] Al 7H4] 4= &
Fottt. 152 Al 71 AEE2] AR YAl 17| F9IE oot 19 11
¥} o] Wty 7)1 5P AA(The situated F-B-S frame)E A|QtstSrt.

External World

2! 11 The situated FBS framework: Gero and Kannengiesser(2004)

150] ARKSIAR AL tReld7t B B0} TRl Aot 7]k
AV BZAII01A TRz} st B7to] ek, o5 XA 715, @
9], 0] Al 742 BRE0] Ao Ahgsicta st o714 715 (Function)
£ TARI9] BH 2 eleology) 024 AHBAP} APES B3] A She @AY

(requirements)< 2Jv]otal, 9] (Behaviour)= AlFe] AA2 s 2 ¥Hresult)

o4 - - .H _, ]

n’



o £ (attribute)S 2] g}, X (Structure) = 7152 THsH] St B2
d8 A Cntity) H  AFR(ierarchy)E  2Jm|FHChristophe, Bernard &
Coatana, 2010). AFAFE &2 5H AR AlEl Hoke frdoleh= Y
Zneeds)E 71'5:0=, 7I50] A5 AEAe £ P9=, 7152 A5k ¢
o ApEAte] E0] gH W £H TAE FE=E & 4 Uk 159 F-B-S AAE
BN Tk v AlE TR 2 AlEe] 7152 7S] flsiA AE
z7gsto] g=4or AqEA B4 FXE FS5he Ao R olsfd & St

(Galle, 2009).
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Al 44 A7 AL BF H 7K
Fokal B A7} el i ol BE A1e] BoAl Fash
T gl §HE, Uelu7} Bkl 3 o] of@A Aziskest e How
Aok A7k BEstk, 7129 tiAiel Ak 4750 A el BEe BAPt
A Tl EX), A At Y919 802 HGHER], FEHOE el S0l
ch mEAse e Fa5b] HED gIrks Foleh tAelulE Bl
SR TS o Aobr] S8 AL T Zuct @A) ofE AP 9]
U1 FASH AP B AT 5 9. oS I Bielult mside] me
W A7 S Solrki, 1 7o) og A EAHEAE Bkl gk 24
Sl tajolue] tAel 91 TS AXE RN A7t SHsaA
HiE o viFo] A3, A FNEE | P9 AAS AdHoz BRska 4
o] whgel] 7o) vhEe] Qirky we
cAil AbLe] 47212l SHEo] TS| TS 7180] & R GiTe] 7]
WSk A Bt 33 BT AR QA7 TRl Ame] @ @e]
A AAEE AA D B4 o] EASH e A Belek tholu(Diner,
2015)°] <J5tel QleiRol LEER P42 Agok g tAel AL 975
o] ATZ oM HAT L AFI A F2 TS PO B,
FAR 4PN + dolel ATl oA 4508 BAsn, 42 9]
o EESE LAYt B 9, QA HE BA ol B2 5ol
felsiet. ofefRt A2 Bl At Fie] ofdslel A dofit @
Aol SR 1 @A A w02 ST 4 gtk olel &S gt
TRl A E SR Ao R el Sl HAel E7 B4 Hikjoly]
wsie] A2, A2, e, SlErh ERseln Fuks Tsle] tafolo] gk
o e oz Sl A o] Wasit el Pe VAT 5

AR e kel ATe] B4 FEsle] 1E Adshe d7Eo] Jk SAE

e
el
|

=

.

El

30,
)
kl
>
»
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M DER

_27_

OHA TiAe) meA o) BE
Aot BAsH 21 1 HSPHUR

EZER
st olefl Ao} w4l
%3] g Aol 9rt.




A 3 HAQ] ZHAES 23 P olEF

A 1A oA ZAES Ro) B 45

3.1.1 "Rl FAIES] 7iE

29<=(Lawson, 20052 tAle||7 ZAE (concept) & AAdote A2 B2
T AHE AAH o2 26| ofo|t]olE HAAZ|= IHoR Aot

O

o

Azt 7420060052 ZAEC] tisiA HAtel|rt 2= mHE3d A2, ofo
of, 173l Alg& &4 o & WA= dolRtal FoEShlh HISsgh o]
A YA FAIE= HAte||7E sk} sk A7, ofelrof, 4A4F9] ofn] 2]l
A Z3HHSiegers, 2011).

AR FAIES] &2 ofwet - glo]k Ad=loll olsiA ¢hHs] 71sst
A9, AR ZAEZ @z TRt ThE Al oikaEsh ] fleiM = =
23, A7 o= gax|ojof gt UTH2000)= HiAtelH <] A7), ofoltjo], 44
o215 AElsh= FAE= tRe|H 9| A d=lof SEskA]Tt Fadof| osiA 2
Skl QP EA OREAF T SIS HRRI FAEZ 34441 gl A

de AR fsiMe Al e R Age] om|x7t dAdel A= ofof

—

71202 B}ele 5 9l AP 7189 Bel2iel BE SUS Sejiuo] ojujg
Pk Zs tebd tiajel SAEL AFAQ tAil RS AR

% o AR Basol} Bt

- 28 - MEZT



3.1.2 HAR] ZAES tizkel 273

el EAEE 7

(condition) 7 E5He1d 4+ gie. TARl ZAVES} T AK] 2L ) che)
tRel 27 B2 Alopfiolebi AFT S gy, ol AEe] ZFolol &
s, WEA Ak Sh= ALY, M Eslof St AP, SN ALE B St
e WAz AL Welth oS ol 20t} ool Fole Wk £-87F, 2019
9 24T Har] RO 2L 2L TRl g, A BES EFSHAL o)A
S A FAER B ofgie). = tizjel 27o] TRkl K] 9l
A tiRjelu7t Tefsiol & ofe] 7k £AEC] FRoleh, Akl FAIEL ofg]

E

H
ot 452 TS| fIet 7Hd(hypothesis) =2 & 4= Qlth

5] AFEAR] 24
E= ARAL @7, tidolehs Akl 2005 fSA 7= At 71E, 9H, =2
o &g st Ao wasolel Tt
Creation ]
beautiful O useful ux
[ ] function etc.
—— Value
marketing I to mak
e o O R
forming etc.
Realization |

J8 12 CXol Zy 2E, 2HH=(2015)

L 2452 FA] Tefste]
Zzke] 25 249 PP F Pk oulolx] 17 126 2ol “tizteld] 7Y
22 Akehick, 1 ARETAINA Akl BHEL theel U] /i) 245

o Yzl Fao] wEh A=A X915 ol F Zlo] T asHal I3,

- 29 - A 2T oF



o AP 1] HIsiA AlEA S olm|AE EASHoF Rl
o T8 ARES 14 RISIE HloluA] ffolof et
o 84 715 SR Zm7) Qlofof gt

-
e
o
iuf
0z
fllo
il
E
—Ll
rels
N
1
k:bl‘
%
[¢]
9,
S
O

E=3(Bloch, 1995)= AF ZAE S e $4S 794 £ 734
£4or 5t AlEelete AAA thd2 A1 7FsS Ee4Ql /P4 &2
22F EAQ1 AR, o] 5o 734 247 o]Fox Qlth= ofulolt). AlEel
A 788 84 ool 7R+ @Hlshape), F71(size), = (structure), A7
(material), 2J(color) 5ol NFEH, FJ4 84+ 9] 7's(function), AHE-
“J(usability), ©9](meaning), 7}*] (value) o] eIt} AlFolA 733 752
HARl Q4= A= FetEo] ARgARlA A4 Hkg= faritt A4 Hhe-&
ofwgt tidof] gt St vhiirtet 22 S 9ollA tiido] ofBA LARE oy
St} o2 EolA HEE) Rulsk) Sofsitt Edlsit e omEz A
(semantic scale)2 =% 7Ms5}tt.

3.1.3 Al ZHES &

-9t} W 27FE](Norman & Verganti, 2014)= tjApel ZAEES {714 €
Al(incremental innovation)¥} G314 &4l(radical innovation)2] Afelo]l Y=]A1%1
oh A QAL 7] EAISkE AA" B 29 WellA o Ziide SRt &5
Aol ole} tigste w14 SAAIE oo EAHA] §itd &574, 52 A
B2 ZE|de] HokE onfeitt. gX14 filo] Alel, FA|4 wgEoe] ¥ F7]9
B2 ARl A-50] w491 41 Ao barele FaAsHA dAske A
| o} 28y YAERR(Nussbaum, 2012)e] JobH S50 41 tjzllo] A%

el

—_—

O
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M L e 2 YA 4% olsk=z SISk, mihe = AT, of ALY
o] mE w7} A12o] 7|20 24 Sl ASE
srhe Zrlol4 Eot G104 @lo] 33
Q&9 22(0tto & Wood, 200D)E AEMES $Iet
Engineering) ZEoA tizlel ZAMES] 429 sfjujEd t]A}2l (parametric
design), OHE]IE tzF1 (adaptive design), 22]A1'd t=}1(original design)©] Al
A7) Ao Holsigr), Memee taiele AlEe] off B4 B HEo 4
7 Are] bRl JMem AlE sl HAs) 7] Reo] KEAd |4
o] sttt ofHElH bzl 7]1Ee] AlEe Ve A e s Y AlE
o] WA P T2 WA= Solt), 0 2l grele 7 AEe) ¥
Fcategory) 5 Hlofu= 87|41 7E 9] Aol ARlA7E HEE Al A
& ok
BB 016)0] S5t TRl TAE: TEslop sh Gole] tetd] s 2
HE, 29 ZAE A ZHERE 7Y 7 ot 75 ZAEE AlEel 7
ol sgolety, 9 AL o] Rofelaat sk ol

O
=
etk Abg FAIEE ALgSHE TAel A 2RE Folw 244

) mo
el
)
o
o
E
k1
1. e
0
%0
v

ol7] 915 ZHES ofulsich, obA AEHE TiAR] ZHES] 452 aotet

2 Goal 744 Concept E# Expression

nf2{of | CIRtR! 715t

o .
Parametric Design Function —-|E|| Meaning

OfZE|= Cixfel e

— SiE
Adaptive Design Aesthetic el Form

22|Z|F CIxre AEY T
Original Design Use

Of|E}E Metaphor

a8 13 Cixtel BMES 4
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A 2 d Al ZHE 53 P9 € oy v
32.1 gzl ZAHE 13

YA ZAIEE H3lSe] W E AT A4 FAE = ov|2]E d4d A
Sk= 2 FolA FAISER. Az e stolA Ado]st= A (representation)
ol 2212l FHjet 25 7H tvd o2 Hehsle vPgof R = 39
AIE-S 5Aof ouletth(Finke, 1978). AW 02 tjztolf= Ajzto]
tolt]ols @]HsHexternalization)sF?] YA Az 2l oA (medium) = &
A}, HRpoq 7t MEl&of wZel= AFe] ofr|Ay =L UiAEdelal 1
Zo] ~A7A 2 BAEY e|HEAoR B 4 9t 91 BAL rjzlolu]e] ZME
£ Avstal FAlelehs Al HAR] FAES
£=(Schon, 1983)2 AAA= A7+ wHs
Tsto] fARRle] Mz 7Hs/des BAE 4 qlrfal HWolhiA |
F3O] #A'Y] Fode T8 itk Aoyt MEl&e] FAES £
= HAoA ARl A3t BHE ThsA ol =k

rl

3

rlo

N
=]

L
el
rel
i

O

WA S Gk Zds

a

L)
N,
N
filo

<]
f”w'
i
)
0%
N
e)

o
by
o
r
1%
[m
jg

32.2 YR ZXE

tAteld = YAl A ES Ao ® Fs] flsiA HIAE, TI7, To]
o], A, 3D ey, =2 EER](prototype) 5 TS tiAlE E-8<tct tizt
Q1 ¥go] ZPEHA rhefet BAES0] =] /ide] FAehEAL R,
ZHE 3 Ao tigt ASA Q] A= WEE AA1R] Bilda & Demirkan,
2003; Goldschmidt, 2003), AlAA4 (Athavankar, 1999), 29| AR&-(Evans,
Cheshire, & Dean, 2000 ), =2 EE})(Brereton & McGarry, 2000), TXE Z]
T (Sapir, Goldschmidt, & Yezioro, 2007), ¢1¢] &(Dong, 2007; Jonson,
2005)8] A3 AF-EollA ZpAISHA ArEstal Utk

ik 2 crjolt BYEE EBET w94 AT YT B B9

Bl

< Uy

I‘ll‘



oftt. TRt TARM] Aol o] ZAES §& tAte|HY SEtelE A Hg
& 4 AotE S AdH HAoluER st R ve oEshe Aol
VAR, AZre] T2=HA FZAIEES thefet Wil SJsiM A EVT A=A <

nl7h GEA|a olul A7t FAlskec,

1) == 27] 5 9
tzte||7E bzl ZAEES ol o E-8oh= thir2lel o] 22 A=
Pelolct. 2oleh= A2 Ee tE AR QA kaEsh ] 918 HiziAelt. o]
B2 o7 Q7o Mdohe F4AI =4, AiE, ul, o s sk ©
ol gAo2 B 755 HStenberg, 1999). 7] &8KSemiotics)
Mee dAshs 7oz de AV Q8rAT= 9= e Murphy,
2004). HAteld mE&o] Jido] Yizor BAE tie FEA0IA T 28 33
2 o ofuje} FHj HFE PYITHAIEA, 2011, olE 014 Bedt FHi k=
& AVl EAIshk= 7ol B2 AES] FEIE Tesi o THeshA] o
o] T 7le] MFE e g otk 2= A= 97 Vg WS skl

thigel 71 44

Afl FAES 22 AL e B~ hORE, A, Z1)0] ~~ 3ol
of Bttt wASL 2o BT T TAel ZUEE ol PARTS} Lol
B B Sk ZHESL 22 HojAls wAelA] Folsior & e Hold
oo} tizfolul7} Sl gid Aol Aehel tigo] obd FRsAe] frhs Holr
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7L = ‘jrfﬂoi(polysemy)%l 7897t et wEte ZAES 2= 4
A Yol 9] ook thE TolE AESEA, Tholrt ok Hot WAL oA
FwoH onlE RHISHA] EoA, fE o= Hojel= tE ol 7HE Tt
57do] EAIGH HARRI ofel ool AN ZHEE Aofstr] fIeliA] HA}
olfso] &8st T 2EEe B IAEY (brainstorming), TFIEW (mindmap),
ojmU gl ttolo] 2l (affinity diagram)¥ Z2 =75 5 & U

(2) olmlzlet HlEtE 2] BA
A olulA B FMAA R ] SsiA Bl 43 B8SHe E
e Yo st oluAg A4k, Fxohs BHE S % Aok AHU Tl

TdHho= F= ofn W(google image) 2} JﬂEiﬂl*E(pmterest)-‘l} g2 olmjz] HAY

< & 22 & Qe weldt @700 Bl

O 14 HElZ 29| oAl 7|OtRISRL K5

ojuf Zropxl AA 9] o|n|x| &2 44 2] olm|A]of| th-got= HEfE = Agetrt
(Christensen & Schunn, 2007). 113 149} Zro] Hef X G50 A 2182 &
SN AAE=RRE IS AU iES e 2 X|glelA] Edotaz; sk A

—




9| FHE s o= ARl 4 Sk oA Y]l o 9 JdS thE A
o=, A, =l didshs 97 oAl FAE
(Ekert & Stacey, 2000).

Fu et al.(2013)= A/g9] ofn|z|et @A 9] o|m|7] 7HO] FAMIS] A o<

AJole] FBL ol "AYE AF (sweet spor)'®] A A7, o= Tl

FAHES BESH A olnS B WSPE iRk ololt] ol Siteks
g Ego] S HA] FHES FUsH Edskd) FAA0R A4gsle] Tz}

Q) Tere] ZAE 4 4 Slrks AL o). olnlx] B8 FAIE HE why
=

=

22} (collage)©] 7102 Botq HAjolur} olwsie 74Al whee watst
2

7] 9lgt 240 2 S8y, o2 FafA Ao glo]
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Zpotandt ohe L7, VEE oA E Bold BFE 4 9ok TAEH2003)1E
FEHTE ot Fdold dateld AAele] Azke Hejsh= W4 st
(dialogue) 9} 7153t g7, TAQl B/ Zetol AEST} tiiele] whgkt Al7} ¢lo]
5 Foke 7)) ok T el BERE (oo E)E B3t o]

= o 1m°
A Aol 7t we.2 AlFS whas] EAsle] 3 oju]x] & ek ufe &

ﬂl

] AA o+ O
HollA olmlE AAlsks Poe FAHES e o Ao A€ S04 B ok

Sk AFRE oIUIAE A7, ofu Ao ARl g4 F5351e] e oA

7} tizjolel ) Gzto s AF8e 4= glrk TAR] Al HReIA ojnlxi: o
Aolui7h e owot e nekskaA A4 olnlXE E@s] St HxA
Stolakis A7o] 7ttt

3) A2 EA P

A E HARD FelA tRpel|qe] Eofld AGH 7FE 7HAA] ke
AbE - Sholth HEi&e] M08 e B A7 Yl ofolt]olE A&ESHA X
Zksto] 715517] ffet =2 187 AA|X)7} o] o] g EAY, HARI gk
eAIsH7] 915 EH o 2 S8 EtHRodgers, Green & McGown, 2000). 271%]9]
7V 2 e A A=t vl M2y, fshe Zlofr AAIR= T
Ao 7} Folof| ME-g- ofo|tolE M=l AHSHA Alds] & & 7] el
ofolrjoje} e FAllofl F-&5kt. 2AX|7E 7H A =lol tisiA 7 A e
= dskes BY 250 of] HlolEollM AuE miAHA HiTlo] 1Y A
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O] AAE A& F 4 JUTHILH 16).
&3t 972(1992)= tAtolurt ZAE A= Al 2AIAE Sl He

Ayt &2 o= P9 = 7] =ESH Ao AR S AXIThY 19t 158
Aol 7k Bi-gHoa-Hiz Aol WESRIA Tl WHAA Witk

et ke FYE SolA Fol floll 137 845
A, &2 2N Aol a4E HEshs 0] egto] 4 glo] ¢
&k Zolth HISgE oA 1A(1995)-2 AARE F3lA tAtolurt 1
7 283} thglehko] Ao AgetaL siGirk. AAR|9} HRto] 9] Rk
She dub o Hapl ea-so] WHEE Y, i ey, 24 s d&5H 55
= A7 Fch(Prats et al., 2009). o]2{gF P& FolhAl Hrteld= it FolTks
ARgSto] AlFo] A&E= A dHiU FEAC g JEiE sk AARE A
oA BAY 4 UTHPrats et al., 2009).

oA (reinter pretation) o}

ir)

e 7:‘”?{“ U }-; r\ﬁ‘/
N R -

A

RIAPIZZERIA BIRRERIASPAGHETTERIA PIZZ ERIA BIRRERIA-SP~

2l 16

R 2& AF|X|e] ofAl, Juicy salif, philippe starck(1988)

TRl Bolold] %E B A% tiRjeld] 2 A9 oo uslk
o o2 Fehs AFA et thgel Fgslel 1 4 gk 2ot ofaA R
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NHoz ;AN 4 9 Fao] ASHA g TR ST EAIE, 5 )

%

2 Qojro 2 Yt B2 B ¢l vhe AR EESHE 2]
5 el dSelAE wjS- ofele 4 gk ojmlolck. Ade] 1A 9k Al
A 27315 She AL 7)) MM ASS we} ek 450 MRS 4 9]
TRl ol A2 Aol Sl Aol 2A1X] W9k 712 thare: whet 9]

L 2A0) SFelAU FolaoR T3 19 Wtk SEd 14 4 gk

A
£

5

)

ZHE 73E A goh= HFE 2 2 HARl ARUEA e
ThRol 2|1l Qitk. AFH 2 TzFI(CAD) B Tzl ZAE w@a}t At
& @Fstal glch. CADZF Tzl Al QlojA] ZFast
oA tiztolHolAl P4l = QJAE I LA o
2R 27] ZHE 53| o] Hhertell Telxe ol Al ot S-=H
HZ29(Woodbury & Burrow, 2006)8t -2 skat=-2 CADZ}F HARR1, A
A Fshe 2Tt Ak S19h ol GabAQl =Rl FAll, TRl thiete] &
Aot 7H2] Qs EAr R QIAE L ekl F6IGIeE et CAD= TRkl 2
MEZ} A gkEl01 7] AFefola] e 9 25 Aolelr] $it o] AZ o] et
7] "ol tzte] |zt s vzl ZHEE |Msk:= PAE ehstA A4
514 Fsla Qlek= 21-o] it} A38] ¥ (Serivner, 1982)= CADE A8k

T 7|5ke (geometry )& 7HEC & RS A5k WA LS (mechanism)

o

o AFHI] A2 BAo] WA Akl ZHE A 2 7] Hgo]

olete % lrkn F4eigt EF CADS &-8a1] e AnEelE o=
L 2|43} 7o) Was}y] whe] el Aol 714e A58 ke Aol

7t &gsplele FEPt et




A3 A Al B2 P9 FE 2 24 U
33.1 19(Goeh ] A
2AZ] RS WESIAE 7P AR AT T Shus Goel(1995)9] SJs 4
o e HAe||E o= sk AdolA ozt At ZPE#e]
T2 Tl ARS8 AEESs 7Estskal A 58 (sequence) ol Tkt
g oS mi7l= A2 a8kl olFA ARolA et Ame AR
o o5, #AMS, B SAolehe AvAte] 24 E el whEpA] T9 173 2ol
HER751, /HE3Kindividuating) FlolA] ®S7F oA THRodgers, Green &
McGown, 2000). T]F 2 2~A|2]9] HY ko] tigh 4+72] 545 &olole=
A8 ARl 'BA AE /SISl g Sl A o=w g 1t
ot AR Ly’ 0® Wrkelela, 7P B AAAE Ly, 5’2 B7ksk

o 22 A A bRl 27] DA A5AR1 AlELo 2A17] Tl &

-
ol F 7] BEG 2o 2etde SR, ol

Complexity

S
i b N

o
-
o™

Weeks

O8 17 2A%| 2ME 28 SR [AAHR] AEA BAM(R), Goel(1995)
1% 173} Zo] 29 {FL shte] ofo]tjo]s the ojo]rol Watsl 2
AR W, 4] e ofolrolis gl o el F7kEa A4 Hlo]

B2k 271 Sgich 0] Aol mER tgjols Al ooltjols A4ap]
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& SR ShLke] ofolrjolofl A & 71| mpAf ofeltielE Astal HES Fol
FHES dbyatct
33.2 Ta=(Prats) o] A U

T2} F=(Prats et. al, 2009 2003)5-2 FY AL ARgslo] oAl o
o] fztolq ] AAIR] Y15 715FTE 152 HAleuEe] AgHos AAA]
£ oA FEiA 845 FfohaA S840l =& AA1A] 715 (family) o] 3 -dst
+ B2 WSk A4S 1| 187} ol HAle||rt FAIEE MK R &
A off A S FEAR JEL HEREAY, vlgo] ZAEAL, A HHY
A Fdch= FEARI fEg &2 A5 WSt A5 ol 152 2AA
ide] S Brlsty #£57st7] A% 71t 29 AAIE s 2A219] FH
AP tAl -5 ofsffoh= o RE A=k

Task 2-1D6

A A A A A A A 8 8
= b —A s =

s L] T L @ 0 ¥ 2 3

Task2-1D5 Task 3-1D5 Task3-1D3
A L] L - A !f a ]
ol
A |aw|Iae
=i L 3 L1 =

L] 4 L]

O 18 AF|X| zEg S8t Cixiel oLl L. Prats et. al, (2009)
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332 29KSuwa)e] A HHH

BRE AARSe] 24 9 Eale] el theld EAlska Awsh] Sl
A EREE BAS BEsi B8] A% Hopli A% BA d7st 5 of
S, olel SREGuwa et al, 19992 753} sy} A% A7 ol o2}
9 TS F31 Ao 2pAl0] 27K THAS St W 0E el AA
BN A2, OJeg Qlolz HushEs slelw, 73 AAS At BAAE
o oE SlojSe] PR BAlste] Q1A 8] 319 AAe] thelst Ak 19).
0] B 2AX|0] Wlet AlA] W] Alele] AR FE3] Sltelgi). A
T A3} 2AR7} OAR10] 27] GARA ofelelol sk, 9% Z|efolt H
AZFA AR Qakgel tha A whAe] AR GFE SHAA, 2ANE S
ciRjolurt Bel4 aaet HdS APskT TASHE o] Hrks IS 3
At

: G subgoals of G
}7 B focus-shift segments ! £

. T —=Pl5 S
[ continuing segments / K Ky
*—o dependency links ﬂ { ‘

O dcpcndcnu‘y chu;ﬂ.'s /// ? /

fmrn.c:rirlrer ! : perceptual \ \ / 1 / 9/
segments 47 48 ‘ / \ ‘/
. Dc
Bhysical

|
I
—
(o)
ul
Sl
o
0%
)
10
d
o
0%
Al
Al
on
wn
c
=
[«V]
(o]
<
D
3
ey
=
ey
({e)
3

7Lh e 3l ool o] SAR BRI, AlFA o s WA Joleet

T 2k e, 75 Lot Sl L FRL I KA EO=, S ARG
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FItHKim et al., 2006).

[

ZeAL 22 AlEst

o= 2

AN
—

EEEE

jo] A%} 13

)

Z2KDo et al., 2000)

T

st

SO
=

gAtel ol Al W

Yot 15

2lE A

H=
gL

=

p=Nc}
=

A

Ea

-1

1_l|
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el
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A 44

ol

HO
B!
H

olopt A1 9] 7127} S AL

ekl

Ax =0t Td

o}, webA Al EAES} oy

sl AL TRt

| ojnjo] YR BGke tad TsAdo] AR B
A

g Foll AE7F £4E 7RsAol

oA tiztolui7} A4l £71219

=

1

==

ke

Pl olRa, Witz

371

(<)

Z}

oh-S .

&
[}

3

A
=

e}

A=

2016). <

CE

1
o

(3

HOE FHf oujx|e] S+

mA ol
ol
A HAelu 7}

o]

ol

(methods) 2.2 7}
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A 47 AT 7 AN B B 3 2

5 oA el ZHE BQ WSS SA5] SIehAl Bast ) A A
B4 g DA o] S Slshd Qlake] 214 B o]2, Aiel TAE

A P9IS R BA, AP iR e 2Rk

A 12 IR A4
4.1.1 AL} AA] 2§

HRRITA A Hzte] |7t oA ARaIsk=A]E olsslr]| flsiAe BAA
o2 QIZHe] 1Z|(cognition) /= olsfishoF gttt 1AMt = /17te] 1
= AL 22 A 3R o g yEs] of AR, nhaat fE ] Q1A Alee
uRiheh B Q17te] mhgo] Ashe 354 AIET 71714 HIRH Aves
B A 4= okl 43 KStenberg, 1999). Q12]2] sh&2] A ol= ofH Pz}
(217}, S5, AFE ol oJgt A4 &intellectual use of knowledge) 02 £
= AIEHCI R, 2007). Q17to] MLl tid= QAlskal ofsistal =AIE si2
Sk oA HRE A2loh= Al 2AEl(information processing system) 22 7HE
SHHPinker, 1996).

QIZEE] QIR M2 11 203 ol F O] A=2 AT oA A4St

3, o}2 ARE Xk, 7)ot wheshs BaAe) Aaaee AL 22t

” = H 1

—

(0082 "QIko] A4Sl Zlefsthal, Ixshes M2 AE7]l(working

19

memory), T-9|(attention), AIZf—3XF Alil(visual-spatial thinking), %7171
(long term memory)e| 210 = WHSHA 4o 2F-g-tt.”
TrENR1(Stenberg, 1999)2 17k9] Q17| 2Rg-9] Lo] A TA|

sl e 2z o 7h7bylo] Azk Hzb Z7RS ElA] tiate] A RE dlolso)

1T
Lo
o,
_O|L
8
u
IH
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L A7} 550] QA Hgolt, F7E S ARS ofash, ARSI, IEsHe
G20 QX AGL Felop 222 FalN BAZ

JraRe st FYA AT BgoR 2 45 9

Environment Learning and recall

Working memory
Attention and performance
Visual-spatial thinking

SN

Perceptual .
processor
ef,r X Response
Fespe, E'Ve-f selection

Product in the world /

Execution

% 20 XM sl Jid 2 Clarkson(2008)

71oke Qizto] ofW Tifolt WARE ofsfekal ol S Wikl AgetaL, U

o A Q7] TS Wk Qke] Flele A% Aol 7] 719 5 $1xle]

2
O
L)
of
N
12
rlo
o
=1
v
o
&
=
o8
B
>
O
2
%
2 0
<
i)
Jdo
_a
0]
&
o,

717198 AR AFA k= =2tolH(Hard Disk)Q} HIS=$H ZAog vlqH

5 2 dolSol 1 ARE A

rri- o2 ‘o

Aok 7] 7)o B Aok SEslo] dulrh G ko] GAHt ot

o
(e}
N
N,

rlo
N
X,
i

N

19

=

X,
=]

Y

1o
=)
L)
o,

=




o 712 AlRbE 8F G ~ 97l)& 7HAL Q7] whEel 2 HEE LA
Al Hzpeh(d] - Folof MR &2 AA1R)] 7155t IAA Fes eheelith

Mg AbEolut AR tigt A& EAH(mental representation) 24 927}
A= olslistal b= Aotk QIkbe] tid= 71elstal 7id < QlAlshe %=
vde] ouE &elstal thE tidEat HHshks S 2olske A7 hE 94
Sk AR = 4 Stk iE ofd dVd dgEe e ARE Adshet),
ol= JEIt et 27|mHschema) @] AA|=A £4 o7 2pdat £4 gloz T
Zopet 4= A1, 2011). ol & SolA 5789 AlEe] ZEE didel 7H1 &

]
=

o] o At 4 glol F2E lEH: iEe] AEE HA o2 E dofA]l
o] A}X

ofn] 7t o gt o

(3) A4 olu|A] (mental image)

A oln) A= HE&o] FAREE divde] Jejolth A 30 Bt A ofm
A1) Aot 7150l TE A= AR sl AEet =AY wA
(Finke & Slayton, 1988/ Finke ,1990)&- &eldo =2 /40| on|2|7} ==
A AA = Gt T150] it Ao g 2D9} 3D A=we mWARelAl
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AN & 7 ol 2R A4 olnlA S FASIEE SEal AEE
o BAIES gt 3D AV olu]x] oA TRl 33141 A omEa]
O : A, 9B, DAz Soh w FhEaale] | S A AT 5) FolA

S92 AeE A 7R o 28 U0 AL 8 AT BAHoR of
%

S 1 EA9 o] ALt AAAR BARHEE A A] Hit) A Avp=
ATl A o]m|z] SHAlo] AA 2 A ZHstAA, txjol dFor 97he =

Rl YRRl Aol WISt o] o4& A4S 7HsSHA| st sl#E(2006)
= ARgA7} ofE thANCIRIA)E Bk e 7)ol Ak 7]9] 4] ojmjxje}
H|wsto] A 2-2(novelty)/ X </d(familiarity)= Zzloto] 7H2EAQ1 ghg.02 A4

3] TR ) Ko i

(4) HF5Kcategorization)
HF(category )= W@l 275k AlEEel 2 f=oll oA &tckar A7)
SH= AR AFAL] Hgtolu BRE el K(Quinn & Fimas,1997). o= oj# 7]
ol tisix] 22 150 ARFEe] 719 Ashal Q= £445(: AkE, 39,
BH, &, A ol & 4= Qlek id o ko] -2 WA (intension) 2F 2]
(extension)of] H-SAIZ = Utk 7HE = 71| TARIA 7id2 HEd SH,
% JFStof| AMgSHE AEet T} Algshe 2ol dofshH, W= V=
Hxsh= 8ol A-goleh= AF SHo ot (@7, 2010).
off HFo] EXet el 11 HFE diEt A= s HIA
(typicality) ]2t gttt HTolld @S 7FS & tiEsk= ARIE 9% (prototype)
olet AT, oli= tide] &3t T T4, HF &40 Wt or A4S &

7]
o, HEE H&E o x4 IR H(cognitive reference point) ©2 A4 285t
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(5) dHassociation)

g2 oE e Hts Wl v tido] AZuAY, divde] ofd £4do7
Il A= 0] o Jol7hs IA|RRgolth A8(2010)2 "4
A7 Sl 7195 ofmx|7t Ao A= oJsiA] B/del7] wiwel] 4
O] @A7t Ql= o o EESH| ol Rl It "L s3I Q1A AEotollA = 7|EL
A A} 719, BEE 7He] Aok SolA o] dofdtial Aweitt B#(1997)
of| oJstH Ao]2] ofolr|of A2 A2 et Hol= YR 52 ARt zH 45
7Fsottt. A2 BEAQl FAMIGimilarity), TFHE 44 tiZ(contrast), =24
HiZ](contiguity) Al 7HAZ G2 7FsolHBuhl, 1960). 43t Hgt 7pdoe=s

o

HEFE (metaphor: 217} It HERLE &-85PHA fojzl= e AR 7l
e AP o o] & Q= A5 dVdS Hidio] A9sk] wiie] olsfi7} wt
2o}, g5 SolA] ot B2 AEA EHe 2fw A¥stidshke el A

e 2olgold 2As = Aol & o AL onAE /st Eua

412 K A nd

Rto] e AH AP e FF AarEe] AEAR 2. blolH 9] 9
2, vimefof A7, At & A=, FEe| St 22 ARE 2 7s2 el A
HE Aok HAe et ZAaolnt. Sl Hicks et al.,2002)= 1710l =
AHE % (context)= 71 HolH = Aofoitt. B JHE gt 4= =
ohs ok AE gasA Ao A Q1] Fiolls 7]t el
Ofsiid 4 AN FHSo] Ak FAll 7 AR 7] £450] Mz
AHEST JAEo] BT YIERAE AT o2t WAer JHSo] A2
Ejof ARt 2u]e] ©ojf(chunks)7t B3 d K Miller 1994). ollE 1A 54
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Zeoll sl AAlo] B Alghe 1 iFo] e Aue) ofo] B B4kt
A2 7RIk 2 4 ik A Tl Azke ojRane oiw Holsg

o, 2|Aat xgsle] Thret ARE v, X, AAste] Zesks AuAg A

S0k & EMAZ|(1997)% TRtol U} Q1AIske tikel AR Azt Al
MIAZH AR WS g SolA tAjoluzt off AREE BA 7]
She IO HRE ol uhe the] LAl WA A AV, T2, 715
) W SE s T2, ol Hesitho] Ao X3}t & &
ot Isof w=EW AZEY JH= HARY QA (depicted elements) @b Z]ZF EA4]
(perceptual features), 18|11 -7+ ¥HA|(spatial relations) 2 AlR3FE T}, HIA|ZHA]
AHE= 715 940 2|40 2 SAEH, ol2fgt BF AAl= IXte] 1X]ste] 1<
Sh= AHEF0] 217t 7Mset SAde= 2tE ol AR F&(chunk) 02 x22}s]
oJAILF Xy eete] e X
Long Term Memory Information

= = H
H 1 =
9/

Information retrieved
from memory i m - Irrelevant Information
Chunk
xcﬂrni;ng Association (IDEA) o Obviously Relevant
Y Information Chunk
/-[:_‘ [% - Unobviously Relevant
Information Chunk

Task Information %{j | O | I Y
H | H:
oESE=EE"EEE

Surrounding Information

gl 21 &o|A oto|C|of MA BPEo| olX| 2R, Howard & Dekoninck(2006)
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SHJ=9t =3 3 Howard & Dekoninck (2006)% 2] 4 ofo]djo] 434 it
749] 1A RE(T1H 2DA HAIUE HHE A2 AlL"Ho =z Asigint. 2
< Yol o] ZejA ofeltjol7t A EE IS tRelyrt iRAoR A
A} e QR @0 e at A Ag K o Aot = AR A dalw ARyt
ok HAtel|e] 7] 71edofl A% 71 <ol S-S Atsto] 2FE7]<ofA
e (association) 285 Lo}, ojuff F7] 7]fut 2 AgH FollA tRRl
Ao} HasA B Q1= ARE-S(obviously relevant information chunk)e] 714
HIHSHA QIEHH. 1=iu TF tAe||E St g ollA skl ¥ Sl
AHF-S(unobviously relevant information chunk)o] Z}=02 2R8sto] A2
= Fettal AYstalnt sSIEES] o9t i 4 H O] &80 =34l 4
A1 ofolr]o] Bl tiQl Hioks A/dsh=tl FR7T & J4d= HIdta 45t
A}, meof| A ZFof] ofo|tfolE A skt a7 TS "ok HH Y Al

m[n

7H2] £A40. 2 E2 (originality), &3 (appropriateness) ¥ ¥ obvious)©|

23] 9.
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Al 2 A A H ARLolES]

4.2.1 AA5F2)(Connectionism) %3

=
of wjof) B3 A Ao} A} ool AU TSI A AL FE
AE AEH ARG ARE etk daF] nagd] 2A%. 4

e T (2 5)S dee dEske AHa(@d)sR Hd ot A=

u
it
N
19,
filo
ol
O

l
au)
4o
i
il
o
4
i
>
i
[>
19
2
v
jm

T
ML
b
i)
2
2
o
A

IcHRumelhart & McClelland, 1986). ~&1H1(1999)+= of@ 7Hdo] E4dstel
735, 1 Ee B A B2 JiEE 7Redl o= Aol & E4dskE A 9
2o} do|e} F#7|, 1Al o] FeEotal Attt o]t 9I7ke] 71 S
= el Ysiii 1 dd F=Ut fEAeR Holhe BE 7INE 7AaA
(experience—dependent plasticity) 2] £ Zdti(e] A%, 2010).

AZFo] HPoA Fagt A2 oFet kESolA e JE Azt WA
AliH(Parallel Distributed Processing)s Foto] E8o] AAH = Folt}. QI71o]
ARE Aelohs 2 AT o 782 08 o AV} thE ko
719 AHE Foslo] AR A R Aol EA Q] k=S50 A= 4
HA] AH A27t £91 §lo] HHEETHEE R, 2002). AEF

o Q14 Ssefo] Slel ZasHA| ek At wEl 914 See

Kl

-

i,
it
<
iy
[
rir
4
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WA, 2018)

o] EAlo] 71elakn AeIe 4 9k Al WL T olslolct. AT} Al
A(Newell & Simon, 1972-& olafgt 3] Aol qizto] BAlE o)Al 915

S AE Alheuristics) S -9l 4515

tHKahneman, 2012). stg9(2012)9] wt=d IZh2 FAHAE S-8oto] A
S IAA S AlRbE ARl Fo17l B4l 71285t UEH = 9relA At

5 Sl Skt EWAZ|9F M| WH(Tversky & Kahneman, 1974)2 F2| AEA
o] EAS 7|58 7 24 (anchoring and adjustment) @] Ye]2 A3t o] |
ol 2ol & WeH 1 FHE WE B HopkR] Xk AA" 2x9
| 72 7o Aokl whet 71 AJ7He] Fol ARk = 2k ojnljt
o} (Gilovich, 2006). 37| HolA g1zto] FolX HARE FojA 7 e wed
AYzto]l thZ9] olojA= ABZte] WRIE ARt 4 Ut

- 52 - . Jiﬂ k'_. r]




42.3 A4 5974 o] E(Cognitive Flexibility Theory)

212 (Spiro et al., 1988)°] oJst IxA] [FAE of=] Z]4l9] MFE
UE A2 oA oefet WHat I o= Wslehs A2 Qe -85t
Ale Axdske A T2 getth o] 2Rt QIR 82 A A of dig
= 7 JHout of box)olAl AZFet 4= Q= FEoletal & 4 ItHTough, 2012).

ot HAFskaL, RG] T, FH ol gk A9IX|Ae] M5H 0 HSRe

A

i/

IO A A A o]l 2]4)e) 25 F4 E 5 A dAE wdE
xR et E R o 27InF & Ad A4 e] 22 dgltth(Stenberg,
1999). ol& =49 o2 W 2450 FsHl =] F49d A4+
27 B3Rt 2A A%l AR sheElE wdskal 5848 A A
sias v 4 o= Zolnk(Aiee, 2018).

Rtz 74 Bade A4 fdat s #[she 2julolt. ole 2= A}
of e B ol Azte] A=A e, =i AR sl o] ofmet 2|

M = s AFEE 711 AU e 2] ohe BeE ERt. ©f
—_L

=]
ggo] HlelsAu dldihe the el FEder 288 o 9l
s

o £3] Yot 5ol ds A3 fAe] Eojxle e Eoledl, ol

>

RURS U R th AL WeeH) Lopl SR USR8 5 932
SJuIgIchCg A, 2018). NI QA2 Gl e At BAE fAstuat &

719 QAR AA S 2uisial A= Bl EAIE vieke 7Hs Aol &
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FEA
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Al AbaL
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[e)

Fee qlzto] of

8}

Q17

| HEE AL AAE o Ut

=
1_1':_'0

ofe] 5}

ol

I F2 A

Tol

3} ot

A T, At

19 AFgste

1o]

S
of

4 7}

Sl 22 A%

o} B, 7

(ethnography) ¥, &

g

=i}
=

Tor

shoict.

8=l

Gt
_ZE

o

—

o
!
o

15

43.1 &A

oAxF=olA

ZH
=

2700 A

A~
T

SRR

Lz}
RN =)

W Az

A~
T

A Aol

ofujet A
?l_

| Aol BAHOR &

A
H
=

1o]l 4] <lof

ok

t}, Y AD(Creswell, 2003)-&

= 2712 43stedef

YA

i
N

ol

o 2

P4, o= AR

H At o] ESALS HHAS
g= -8

atel 7

o7 HA

pal
.
255 e} Aolde v

dleleE &

&l

1

b, 97 bt Aes 2] ¢

o)

L)
-

]

o)

ot

271E& FA

A

A=

P19l

[

HlolelE 4
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]
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A, B4 W 24 991, AF Fola Wl W EE 57], 5 dlole 54, o
olEe] £ £ U Fapr} Beks] | ofof gk Aol S WAL Ao
Sk Zo] st JTeit o] Golde Sl A4 o] AuAA B
3} wo] ) tixtel BHo] BHAS vtalsta] 23 4 itk 87342013)] o}
29 g A Aol HaAoR 24 THse WAL AP FalA welaa
She RS matshoAle} W40 ATHE TRt 91X 7l 7k0] Al 2hg o] Zu
o4 AT Zo] Faslth Jejme tiAkel B sl tixtolue] Ans
u1| 3 SHe AR A Stk 229 BT M SARED W4 71
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2ol A== A wohs 2 wsfjof it dvrdor FAE Ao 24t o

g A7 IE HoAE RS s oFa, Adlo] of2f wiofl A4 3d 7

AAGNA Faster A8 Heldt
Q0161 PHATE HES e BES 2ABl] A ol 2] F2
SHAIRE, S5t Atelisel diAislolr] olnlg witsks WA QoA o)
Apsek el el 2 Bshestel WE ek ik eigstelct 97
TolA] TfoF sh= ol
7ab7] WRolet. olell ATE Slat BA ke AR BET 5 Sl Eslel
A F83 AY ARE AT 5 G W92 AFstelo} Pk, Qzel
Tl 27k 44 109, B 15l 308e] Ha folekn
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(3) A9 A
AoM = A o] do|w= 7} R REoA UF ofHA] edotef gttt A
(2012)f] = #HA|9] P42 A HoAxrE ZAIE QAlshe WAl Sk &
g qlong S5 FOl5 7|»olof gty Y @2 xdo
A 2 AL, 2 HofRte] ARLE Aok A= sh7] wheoltt TS A
of Bagh x4 F92 Holxte] e AA|siof 7t HARRI oAk YA}
Q1 TAIE FolREoAl AlEste] HAR]l I skl A9 HlolHE 3ist
= A 7 AEHeR 45T QtkLawson, 2004).

4) 2= 4
npzaro 2 Ay A5 FolA cks Alme] EAS dsto] A3t 2t
72 5 e A-gaof sttt g dat 1%18](2008) = A oA g dglolH

£ dol/Hlb e Z2EE (o] Bl AlXA), Folut ZM(2AIA], =E B ARD, A
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T3 7hsoitt. A 240l C71A] g2 A3E JAskaL Ad AAlel s

F7el7] 9ol mielal el Ak, AR R4, 39 A2 9 ek Y AT e
Fgoti Zlo] ATHOR R dole AES ATE F5HE FATHRAS,
2013).

432 T2EF BA(Protocol analysis)

T A2 A5 st tlde] SR Al E ke Y S
THsk= e o] B 3352 7153kl 245k avde] A4 9 Ak
2} ok oo Nilsen, 1990). o= Q1A ShollA S16te] 2, Aleletol A
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Ao Aist H9 e toR Shs ATold B BeE
ol A7 eIk HAAQO12)0] MW 2 EE FAL Add ATCH A
S Aol 28T gk

T2 EF0] gjiAQl uhH-2 AZkelal B 11517](think aloud protocol) = Z7Ex}

Soll/l 4% 392 UoHES 7517, Holate) o 8 47 ouHon
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(1) Z2EE0] A

TR e L u5lo] A|HS o] $Es w20 Aldist| kL, 1Hdo]
2t o]% Fffottfof mWEbA FAIA(in vivo) Z2EF, AR (in vitro) T2 EF
2 2 & 4= JJoKChiu and Shu, 2010). A4 Z2EZ2 FojztoA] EATH
AE T 9] F HEGo| He2s AZtS SAHe= o] HsH dhe
o & P oARte] Atare] WSt dpa} 1 o] wslof theh S7FAQ] vk hd
sh71e] f-&et HRolth. A& EolA tAe|E wedAtz sto] 54 Il ARg
ZFe] QAR AAISHL o] F SESE ] 915t ofolH ol S Witsl= Mot A~
AXZE mdsH] o= AL sty o W AZES B ysiE=E & 4 9lck

TRy SAA EREE A0 A8E7] o AdRe] EAISKL oAl
T BA7F e A7) 552
2003). Lloyd¢t s=5(1995)-2
P Edie . A ok 9 rikle] ¥Rt BE FRE o] FolUl= 2
Ohie A7IsHaA FA ZrEZOA 2743 FE= 22 trje|d Afale] &
Hol == SAE AT ol HA82 AAA717] floiA Z-85 = A
T IR EX(retrospective protocol) A FoxtEolA AE FYstA skl
W= IA7E B A 2REES afshs o th oAt AeE ekl
Aol A sl Al og Aztolut =7, 3910 IS IERSIe] do=z T4l
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oot 27A4=2013)¢] oot g]a1d] T2 EF2 ozt FAE FIsgstHA
Pl A5 7 ek o] Stk 3t Hofrprt
“of 29A FESIATE AR AARA| dEESH| §ho R a SP9]e] A
2 olmlE "ol o o] E 4= U Creswell, 2003). 12U ARE T2 EZ
A= BB91eF B o] ARE Zpol7p A 4= Qlth= EAIR o] Stk olF Heksl]
A= odzre] o)A, Azt TJ=ieh AZRS A5 Sk 719 AR E olE
oftf7] LIelA AT QUElRHAle] B Y 4 o Pt 2002).

On‘.
:()I:I‘r
h=
R
562
E
)
re
>
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2
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—

2) =rEZ 4 27t

L2 EE 740 ks did o g2 HIH e =3t 54 S5 AH|=RE 4
H dloEet A F7t (A AlA, 2ARDE diet 42 Dal AEet &
So7 BEEsitt FFUQ016)of 2H T2 EZoA £HH 2mo] EAo
W o= 213 iyt =5 9 =9 Y82 AT A Al E 5| st
of Fdste Aate et FQolt +E AeEFE 0|24 (meaning
segment)S-2 A5, o]of tisle] 7E2 ou|2A FE(code) S Fofgho 24
AmE o Qs AH=E gtk A 24 A%e KRS & HR8),
2008). AFAZE AL ol ARtet ZY AAIE 2R %S, o] o] A=
oA 7 sk WA o= XY 7hssit At aE HEelsh] flsi E8oh= &R
7191 239 o7 9 glo] At AiRAo R bE 4 Q7] wiEelth 2R E
Z2 IS} A7l ke AlA| ol whebA] HijZ|She ARE EX(time plot), W12 &
Aol W2 A|EA B (sequence model), HHR-EC] TAE JAsk= 71 T]
(linkography) 5<] AlZte} ®o] &84 4= Qlrh

.
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A 44 dESE B4 2 478wy

4 4 1T E A (network) o] 7H¢

Bl HFEHE A= AlolEe] AR A 25 AW o A, A7H] oA
+ o e e ALY IR HFEE YEQTE 59 7SS oA
+ Tolet AE9] PA= 7ste] et EAste] dyst
(network science)o|tHO|44, 2013). UIELA Y7151
SHnetwork topology)-> AHE AHE @82 0= ALY Qs AHE 4D
e 5H 07 Sk JHFAY Fopof|A SHet gololth HES

A EZRA O] E45 FolA 2™ 233 2ol HIEYA W] ofnlse] dds=

ONGh 8

Ring Mesh Star Fully Connected

cosese W

Line Tree Bus

rl

o,
18
o
=
|m
o
I
i)
B

o]

J2l 23 WEKTe EEZEZX|, &X: Wikipedia.org/wiki/Network_topology
UESI Wk ofd @ALS HHoL gt Hafste] mAAC 2 Hhekh

AT (reductionism) b= T FAo|ohEREHEA, 2002). A= o] AT

o RE ke A T4 a4S0] o] HFE 0|27 uje] HES ofsfshd
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AAE olsid 4 Srke HAE 2T ot B0k 204710 Tk A7
2ol 9Irt. oIS SolA Slel A BUL YRRt 718 o

Slse] Pgros Fofe] AWk It 2047] Sojx] Fe] AR o=
= 2314 complexity) & A%sR=E] Aflol RLact ofmt ool THesE
2 ofaTkR S WAS ofslE 4 fis @Al Ale] U wWrke AL et
AF22 AALSITHWilson, 2006). TEHAlGAE T4 RAE 7H0] BT HEAE
o Fash WA Al2we] Txo] thet AAEAS To] Wase] S
£35] Qzko] WIS ofsliel7] Sl HAIES ATshs 2 Al BEstThe A
| SFalict. 92006)0] whm wAHel Wao] G Fuske Hethele
24 AREE nAHoR THasE Bk Aol ohlat THYS AlelA
Yot 452§ U FHUSo] AR TAS 7HEA o2 AH A Fxel
Pl 9 VESIT 4L ofafsiol Gk gaelth 21417 YIESIAL Hete 71E
of WA o= st ofeid @S NSk e R FRu

ATt

O

P

44.2 YEYA EA9] /g

o013 0] WER VESD BAL LT Psks PRE s
%, olg th] Zgele], 1S ALk Si= ofulE selghoss, 1 it
Aget A} she Buls] Seiu] ope o ojulg sietsket] -8t Wol

o EAs A A2Ele YESIE BAsHs BAe 54 Aol ekt wol

SastgisTle} $ 1 Aol The AAdSate] o BAGA ol AT she
A, ey EduMEon widse] oi=x pFrHom werd 4 gl

(Paranyushkin, 2010). E3F HEZM 7dSo] of¥A 3= =7t
(clustering)& St M9 oM 24T =AM 22 7igo] v 3oz F<
o= o2 onjrt & S Q=T e 4= QtkKen, 2015). HIEH A 249
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e A4 A e A A RS SAlOl A8 5 lek Holo &5
2 (manifest contents)y} ZAAo =
ueht  -8atent  contents) ZFe]  FBAA  Zfole]  HFo|] IHsSith
(Kleinnijenhuis, de Ridder & Rietberg, 1997).

o
Y
re
-
ol
E
ofN
o
HT
=2
o,
i Jur)
ol
|
o
nw
=

44.2 MEA 23 Z(network graph)

HEYR T Ze 7WAE k2 =(hode) &2 F(dot) 02 HIASEY, & 7H
A WA= FA(ink) 32 oX(edge) 2 BRI HEYT Wold EAT ==
AAAE (degree) = 1 =9} o]¢sto] A o] gl 870 42 Weith u
A Ao HERA Tz A2 Axr 425 oo & AT HESRA
AL 24 FolA A Al Aol HE O] PHAIR} siEs APAow Sl
17 AR7) Zolels o dT) o2 AdETte] AS Aoz molst 4

o m 1o r&

ol

= %
=

;0

TRs A FolEThA9F, 2015).
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Component

|
R N |
21 Y

‘ Hub Node

Bridoe Node

N

O824 HERZ J2fze| 5|2 =2 HE[X] L=

\

o5/3(2013)0] =W A HIELZL] ou]9] 550 7FY 5937 9T
ol= S|H = (hub node)E dst= Zlo] S asHHIH 24). UESRZ ==
oA Ado] HFEHA SHA] YA E 2 AJoh= L= 5|H L =gfal ity 5
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B Lot o Lo A2F5H(degree centrality)©] &t JEASHAAL A
Al YEL| FoflA] FA85t= 5Hl w-ollA G o] 2 o[tk vief YESA
Tzl of =] 7ie] ZRg o] EARtHY, o & tiEsk= of2 719 5E kot
EAAL B 4= QlokEREMEA, 2002). B HA| HE YA 424 EAAS Y
Ell= HeE 5, MEHA Y 2718 Ueidle BiasS S8 o ok Bt 7
2712 (average path distance) @t ZE(diameter)2> HWEH T =52 dupt
Z AAE=7) S Ao B AEE 7R BREIEAE Rkt dE
E9, o] F glo] S5 FrH o= YESLA Ho] /iEE 1t ofu|e] vefde
O Zs Uehdth, Bk (density) o] H-9% FARE B2 2 sidd 4 Qi

YEAZ IRmeld A5 AFohe §olS HoskA chat 2o
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2 Ak 9 LEZR] Ae glholl webd darE]Eel s AttEdh

o A A(iangle degree): Al 719 k=TT AT FxolHA AEH Fxolh HE

1o
u

U oA Aol Has s 7T /P Aolal 8] WAETT EH

o BRHE AA HEYRY =S 9E BAE dEde A

o W A2 A WA HEYS H sk A Be MY 2= 7Re B A
daALeIt BE kES0] 7THE kB F HIE LESAR UEo] ARleith

D ohue] LBV 254 shute] le=of S| fsiA A Aok 5t

e
L BRE 429 s ougt.
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443 HEA &4 Hzt

HEYR E4& oiie ofBA =59 ¥AE Aostal, SHsk="=
i} a3t Aot YIEYEE F/4d5k= lr=(node)”} ATIete k=& 7ho] T
AE ofBA Aofetel mebA A2t HEYA 2= BdE 4 7] mEo]
ot kB0 A= & o9 kTt dupiy Zpito] §iAlsk=rE & 244
(proximity)©l| oJste] gojE 4= et 42 54 =5 Tt onjEAor
BT A== TAZE Tt 7HY sk Aol (el 2013). 7S EF2 HHA
A A7)= T AR 22 ouE 7ERInkE WA= AojskE Aol W R’
AE7E FAR #Fo] ZAEAY, FAMS TRIAY, A BAE ZEAY
o8 Az AytEo] Qlttal Aolsk= Aolrt Ty THAl0] HAE YT FHE S
SHA = A5, Be AEEC] tE He AEEN PAE 2= et HESA
(complete network)7} /4 =]7] wiZell &£A410] oJn|E 7FA]A] Fett 42t
A=A, EHQl AA o w wsof it

SHAHTY B (clustering analysis)2 U ELT TIZ0] sl S=oflA]
Y ElF-Z(community structure)E B4 (detection)Sh= Aotk HIE]FofA
ARUE 28 54 25 3 WAV WA o RE TRE AT efFAe
2e(0hE ARUERe) WAZE SR 2 sHIUTHATUE e 2E)2 o
SHNewman, 2010). = A4 HIEQH= A2 742 7FsshH thelet sheigidol
ofste] FAd=o] th= 7Pt 24 EH G+ Farelsel oJsi A
How FZE QAL sk EhE 2=t ofw et AdA HHE o]8ohA] ¢
2 SRTE ke b EE0 dATS SOl A eR mEHth 29~
HE FE5P7] 9t digjse dii34og Ba4dmodularity)= ©]85he Z0]
o BE4de] Aol Sl W =5 TF AA EAficke TAIG] Folld FY
LESo| AA HELT e FE5S dfeE FARIE 7H 4 qle EA19]
0] 7|9z W 2 ook (o], 2013).
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44.4 F3729] (linkography)

ozl 9je] m2EE FAS AIHo R BAoly] 9leh WHEcR F&
TR EZ}L et e R aEjm vt Qloty Z=471] E(Goldschmide, 1995)& TiA}
Q& ZollA T8t 50 5] AL FFHoR Add FAE Tt
5] oA gE g uE et ZEfuESE BEFEANGoldschmide &
Tatsa, 2005 TARRI ofo|t]ole] elde Hrlstr] flaixl AdH HdE 7He]
A2 125 B Slo B3 T LE A-golo] WHsH dAH NEEel B
of aabA”l Ael]l Avkg 7H = A A R nE 19 259 2
o] IRER FAZ EdiE PIxte] et yg-g 7§ke 2 T2l FH(move)
242 39 Tel2 Higlolal IYE 7] PAVYS AlZtR o ndsto]

T2l 25 213 320, Goldschmidt(1995)

ZHKan, 2008)2 Tzl TR EZS AL Q5|4 23 Jau]S AREsl=
o] HHE Y 7T §EAHC R HdTE S N FHofxjet | 2ef| A&
5l 2~ 9171, tokst A Aol AL 7Pssltt T2 AE(Dorst, 2004)= 27 18
m o] ZFdof diefiA] AFAT A 2] o] ExH o2 IS Jfolod]

A

M
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LBLLBL

backlink

a2 26 2@ deyElel oleagin, Myaa, Fuelg

(backlinks)@t A= A (forelinks) 9] T 7FA] f-do] Sttt 35 Y3+ ok ol
of A== olF HAo|H, AR Y= o] oFo) AZAE= ol HAoth F
Q3 o] F(critical moves)2 F25H & 4 th FQ%F olFoll= 1Y 274 &

o] 371} F=Eigtk sjelo] FelEer]: Fol2i(71 o] S or Mz ddd dele

olF): AL 22 0] olgE Aol H2 o] FAE AP v EH
(FAH F2e 55 Al Al 7] B4 AtHEEATIE, 1995).

Table 12 Some possible linkographs of five design moves and their interpretations

Case | Y o - - P Five moves are totally unrelated, indicating no converging
ideas, hence very low opportunity for idea development.

Case 2 All moves are interconnected; this shows that this is a
totally integrated process with no diversification, hinting
that a pre-mature crystalhzation or fixation of one idea
may have occurred, therefore, there is a very low
opportunity for novel idea

Case 3 Moves are related only to directly preceding mowves. This
W indicates the process is progressing but not developing;
indicating some opportunities for idea development.

Case 4 Moves are inter-related but not totally connected,
indicating that there are lots of opportunitics
for good ideas with development.

2l 27 213 J2fm Q| Critical moves, Goldschmidt(1995)
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A5 Ad A4 3 24 P

A1d A 2A

51.1. A9 7iga
AFE 20184 5UHE 20189 7971 4Ll AHA AP, AL
5 ahelle] efu] A 2 Ago: whdrh o] Age] BAe pa we, A
3, Jela B el dhe e st Siet skl 2] 42e gt
ek o] 98-S S AT el AAH R Sl ou] Agn i 4
Bl FolA nz BT 2 ou] Ag ] Holai 2 AY Foloh 52
w7 pect

E 4 dgol Jie: d¥ 7(2h A=, oA

Al R 7|2t Ztof X}

ofla] 1R} 20184 58 12 ~ 58 8 SIS 3

ol 2x 2018 53 15 - 58 29 chsteld 1%, F2 CixtolL] 19
= &g 20184 63 32 ~ 74 8 SHEA 4, M2 C|Xjo|L] 4H

= at

How 7|0 ofg] olats P ol Helzto] ghde] wrebd g
WS dlZ517] oleigly] mhel] WiRIE QI ol] AstHo] Alut A1gl Alolehs
S5k 2704 TAfelu 5o] tiatel FAES SR TS S5 B0
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A AEH AR E ST A WS Hekslr] Qo] AR HREshE A
o2 AFAHOoZ QEF ol WA} A T2 ES B8 Sdlsto] A6
1 FHE AR Y82 dHoz BASIITHIH 28).
UM HE
Ay BHa Y
UE 24 Y 2N
oyy < > Y
| Z2HNE 7| Z2HE
AN A ESRCES!
3 AHg
T8l 28 o170 AMEHSH mEEF Hiey
5.1.3 Aol ¥z ¥
QPA| ERAA ILESE Hie} Zo] Tzl EA Ex= EASF TAloRr AT
&= Zo] opd Tzl A TAloA FTAHTH HA| YRR TAlOA R
FAE B3 JPHE Woh= 72 FAF o7 ofHry oo Aol ¥ W=
ozRel 7] G4 9] YRl A2 R E H-&H 2= YRRl oot 4H4Fe] ojujz]
£ Tdok= W92 FYsidth
gzl FAEE 3t WHoE2= 22 27|, o|v]|A] 27|, A
x1o] Al 714 8 P9l FEF T yAeHr) gAR] A ZREH S
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o] 27 L 17 A BAEE Astel WSt Hol ekl
A 19 AR izl 19olglck ABe 1xje} HZshA) A Baioh AZL,

e R Asial ofakselAl Al ieM & Alsstal ZAES Es)

=5 ZRolgieh. et U9l 8TAGE AL Tl ARAE 17} gl

208 oA AFolda, 2= A7), 2A17, oln]A] 2719 Al 742 WHe &
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544 HEHT = 24

YEHT TZ(network graph)E FEo17] $lolA HERZ B4 171291
A= (Gephi) 0.9.2 2 E83I5th. Alo= HEY A 24 2ofllA] g &§
= AT Eojz 2 AT-HE Qo] 7Hke] ¢arefFo] gt o] qlojA Hlo|
B 3= d=lohd Asdos HEQA JuE AZ2Aor =it olF 59
A eo] gHAlR iz o] 25 A og BRI 4 itk of7]of HolA

2 7l 54, THE 8o 24 FHof webd S AHE 240] 7t
Sott HESYA 182 242 Solld =0 PAE nAA o= Slg 4 Ql=
SAlOl A HEYAS] St 4o sl i ZA(ERIAE)e] Zhssitt

(Khokhar, 2015).

l

™o

(D 942 715 (weight) 2 3aF Ao
HEST 4= =o] #A17F B skl 9HsHA] ed=rh dZ29] ot
AL =7l w2 ARl 715219t ks FoAg e e, 2013).
omj e Ofsix It 7B, AFAoR Eeid A (FLRt e ek 1A
o= Tyt WA(RAMOl #2= HeE 7IAIE Foid o Stk = Ak 29
= T, UHAlE 19 g2 o] x|k o= Qlrt. o]t WAl K o I
o] A2 o]FojUHH wj-¢ FHI JHE AlFsle] F= g, RO T
SiAell whE dfi=r 7hsd, 1A Aol JRdo] SURIthE e 7HAIAL
O ESE oHA|S] W e] e, Ded] RO wARES A= e kEs {1
Wb dol Al Hok. o]ofl Aol T2 HiAlekl Aol WAlshE @
TE Aokl flsiA AR O] ¥A| ZEAE 1, AH O] e FAISHH:
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(2) WE"A 24

AT Z U EL T £XE& AP Halire w=o] 92 S

317] 93k FEEEH 0] HQsit) A AFINE FY TS Fho
g2, AZA& vyed@undirected AZZE Sh= W EYAE oA o 2z}
Adsta A9 E EHEARTHIE 49).

dioler Elol50i xt& A2 =0 oiZof offt D= MY, +3| 5

[z DataTable

Nodes Edges | i Configuration | | € Add node | () Add edge | fif} Search/Replace | & |

Source Target Type Id . .. ™ Weight
n0 nl Undirected e0 1.0
nl nll Undirected el 1.0
n2 n3 Undirected ez 1.0
n3 ns Undirected e3 1.0
nll nl0 Undirected e4 1.0
n74 n77 Undirected es 1.0
n20 n21 Undirected e6 1.0
nso0 ns1 Undirected e7 1o
nsl ns2 Undirected e8 1.0
ns0 ns2 Undirected e9 1.0
ns4 nss Undirected elo 1.0
nsé ns7 Undirected ell 1.0
nsé ns1 Undirected el2 1.0
ns3 ns2 Undirected el3 1.0
n21 ns1 Undirected el4q 1.0
n2 n22 Undirected els 1.0
n22 n23 Undirected elb 1.0 S Gew @ dese
n23 n24 Undirected el7 1.0 - i — ";‘u:wm,

18l 48 Al Ho|Ef E|o|E 23, ZHIt £

() Tz Y daes 44

AoA 20 TAE AlZslsto] 2451 fleire A7 Ao mhtbA
Tz A darelFGlgorithm)& AEsfiop ot AluloldE trefet HIEYA
dae]Eo] A9 7hsed & 240 &8 daElEe At 712A ez Al
5ot ELokEeRs 10|ty EACHEREA 1 datE|Ee] e B Alel o] A
Aot AFeH o= At FEom Ageitt. uo| ddo] YHIrR kE
=°] 7Rl SIAISHAL le=of o] 20w Holiin), R ARle] T Ao

L 598 4% o] ALEACHERE AEAA 200, o|EAH AEAA 30)

=0

1 2 2] 8-t



4) HEH= Tz =4

AlElelM dlold gk 23 dsha kot ofixz Add HEYT I
7} AL AFRR= A 71A] T2 FA0] T, M, S FFE 7He] AE-e golsH

SE7] QIeliA] 1 498t Zro] ke Eof] AALRS LRSIt Aln] oA L =o} o
Z(edge)2] &4 HE] gto2 T Ex=mlegiog M LhE= 2EMOZE S I
Tzt o g FHSIE E5t & A Ao mhE L to] ST E A7

o gotwr] 47 7] Sl o] A Aol wehd eo] 277} A5
o2 zAsl WE LS Z715 ol YEYA9) 724 S4E Yehje A

59l wEo] AAYE, W, BEHE, AF FellH SO £AE ZYsAr

Clustering Coefficient
0.059 Bun

Metric Report

ing Corfficient is the mean val

Clustering Coeffici

J8 49 MO E &8st WESRT J=i= =y ¥ 51
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@) P2 54 (Link analysis)

Az T IS Aele] o BAE

Aele] @int T 1t g4 Aelo] A

(5) 292E" 24 (Clustering analysis)

A HEZ Helld omi7t 25k

A2 1 542 wEalgt o2 Bald tiAel 24E

o=
42 wEs,

_93_

ol flolN FHS T=ES

o]-O:] /\]_—:LJ/\ ;HEﬂo} 1;].

s PAEIT e
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6.2.1 AA Ao 2 AT}

1670 AEle] TS St k= & 100} 2ot T Z92 36470, M2 465
7N, S 3467N, A 11757 Fo] et ARE F90] Baighk2 T 292
OF 207, M& 2070, S 21700, A B oF T3 HaE WA oF 200]
At . olF Bl HofrtEel ZAEE THsh= S FollA olnxE 7P &
o] Zotal, AuiHer AARE THE AA Frk= 2 ERlE &+ Atk
FE 10 1670 Atlel MM 2E Zat
Case Lable 2T Ol0|X| M 2AX| S g 8l
Exp A_1 25 29 14 68
Exp A_2 15 29 18 62
Exp B 1 30 41 33 104
Exp B 2 21 31 36 88
Exp_C_1 27 24 20 71
Exp_ C_2 24 14 15 53
Exp_D_1 16 11 18 75
Exp D_2 19 24 13 56
Nov_E_1 26 26 21 73
Nov_E_2 17 31 20 68
Nov_F_1 20 30 17 67
Nov_F_2 19 21 14 54
Nov_G_1 22 30 29 81
Nov_G 2 28 27 20 75
Nov_H_1 31 35 34 100
Nov_H_2 24 32 24 80
= 3 364 465 346 1175
oA 22.75 29.06 21.62 734375
Z|AZ} 31 41 36 104
Z|Chzt 15 14 13 53
EFWR 5.03 7.31 7.37 19.99

- 102 - A L) &

]

I

n’



Aol o]

I 4171, S Fdo] 33702 A 10470e] Zgo]

A AR EXp_C_2 AEE T

o] At]o] I :41:16
- =

=]

Nov H 19] 1007492, F9

14 7V 23 A4t B Al

Exp B 12 T 9 3071, M 2

Zw|qiek, 4 29 At

9 2470, M 29 1470, S 23 15702 A 537K
A7t

ko
o O

= A Al
WA by AL Al

Exp B_19] 104712}
Exp_C 2°] 537,

Nov_F 28] 54745ick. 714 5] @kl Atzlieh A Afelle] jolv} 7o) &
HE lo| et 167 Alele] 31 dAle] BEWAL o 2072 1 WA
At g SaIg 4 9k

FUe 39 YAle) vkl T 2ol gt 31, A4t 15, B

2k 5.030=2 ofj=f

SetA Sl 5l

o] A v 7ol Aol K

[e]
=
[e]
L

olgolgitt.

o] Wl Holzter #9)

o]— P oh;]. 7<‘]Xﬂ __?/_

fomg 422 et

=4

T iR &S] AolE
PEE L=, 2zt 36, F
At M
ok Z1efuh A Aol Al Exp_C 2 Jto] 14709, e HE ARIES
olef] Exp_C_2 o] AIE viAlskal AatE siAlsk= Zo] 1A Al
e 7hs/do] il TRk A
9 Zofzke] Aot ok

Bk § AelA= o= g 2leo] 7t B
AZF 13, AL 7372 7
T2 gt 4170, 243k 14712 S
2174

ol 2] WYl M 714 H
= o] AR 2ol
A HH ARE 2 ZAHE T3 9] oFAel zjo|7}

- 103 - A L]



6.2.2 Fojapd I 2y} v

120

100

y v N Vv N Vv N N Vv N Vv N v b3 Vv

7 7 7 7
& X R & &R 7 & @ 7 604 7 eOA ’ 604 7 $°4 7 604 > @ ) e"Q )

@
o

N
o

N
o

EZT EO[OJR|M mAHX|s

O8 56 Zo{Atd T ol #rof Hiuw =frfzf=

1670 Aol 39 ke Al om Hlwet g 1eits T 563 2ok Al
FH o7 2fol5 Holxut, tha|a o HojzpH = 12} At 22 A3 o] 39 7L
o] HZssiths 2l SIS & Qlrk T2y 29 9] ks HojArdz dA% %
olF Bt oI5 SolA 919 ZmolA SIS 4 Qo] ot A9 17}, 23t
ARIZE HISSHA 6070 59l Wb, Rofak HOl 124e} 23 ARls 907 5=
g Apolg Hols A& & 4 vk FAE BE] 227 Wokd Holzkel:
27t A, 282 H)E 22 AgolAe te Fof253 vl aste] FaEo] Wil

a1, HitE 121 Aelol A m@Ee] A Y ol w7t C, 2HAF P 23
oA vlSsAl 27 BRI AT 5= Q. FUT ARKL 2 S8
B A TR FH 2polrt frofulgt FEollA I ]IC

Aoz ol 121 Aol o] 24 AYe] IgHT} 2aekA g

-

ruO“

et

- 104 - “A-]—JT T} |

-'.___-'.

=

1s
)

.



Aoz DAY FAT WAE 2700 1AL 1 2UsH B FL AP
Sp. A 13} A ol HoltEol SU WA VB WET ol
1 AF5H Gtk HePHES SAT U] thgat UAR =
oA BHENE HAS TAAAAL, B H2e AdE Weeleln wgct
L Qigo] A% BHglr. thre] FofrEol 13 Ageld ASe] Bl
Adst BARE 7lolekn ety Hsset

ro

62.3 15% Fd Ay} vw

P27t 2550 A 87eh 2H A J50 Atel 8719] 29 ghe Hluet 2

1)

= B 113 719 579 g oot Aoy AErF IEHET 2EA}F T1ES] 7Y
A Bato] ZASH ti=F 27 A B2 AoR QL Ao 2 =T, M

HJ

9o 7o) vz § Fgof|Auto] tigk 27 A X 2o
ZE7Y 25E0] 26,642 ZHAF 159] 25.50H 0k LAasAl ZARE frojmje 5=
] oFJQict, weba] AEvte} xHAF 120 ZAE BE Avk= FHo R Golu]
gk Aol & Holx] ¢fokrial wed 4= qlrk

mlm
i&
=
N
&

O

-

T M S I

S B 22.12 29.12 2087 7212
FEZEMER 6.83 10.97 9.24 26.64

F— o 23.37 29 2237 74.75
HEZETA 6.80 806 7.72 25.50
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Gase Label No't=:l'zllsI Eng;'; Deélygé nﬂiﬁg Comslonel?lts Diamelt:r
Exp_A 1 68 183 5.38 129 2 6
Exp A 2 62 213 6.87 201 1 5
Exp_B_1 104 327 6.28 179 1 6
Exp B 2 88 261 593 137 1 8
Exp_C 1 71 243 6.84 168 1 6
Exp_C 2 53 148 5.58 74 1 6
Exp_D_1 75 199 530 136 2 9
Exp_D_2 56 184 6.57 144 2 4
Nov_E_1 73 143 3.91 77 5 1
Nov_E 2 68 148 4.45 92 4 8
Nov_F_1 67 159 474 107 4 8
Nov_F_2 54 125 4.63 90 2 8
Nov_G_1 81 192 474 99 3 10
Nov_G_2 75 163 443 96 4 8
Nov_H_1 100 304 6.08 244 1 7
Nov_H_2 80 235 5.87 174 1 9
A 1175 3227 |N/A 2217 35 |NA
i 73.43 201.68 547 138.56 2.18 743
2|CHex 104 327 6.87 294 5 11
Z|Agt 53 125 3.91 74 1 4
HEWH2} 19.99 72.56 2.70 67.62 3.60 274
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(1) =2} A4 (nodes & edges)
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(5) A4 (Triples)
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=T node Link

"> M node Link

— S node Link
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6.4.1 Exp A2 At#le] d= &4 23
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%! 72 Nov_G_2 A9 23 2AM Jefj=
E 15 Nov_G_2 Atzlel 213 24 ZX7}
= Az e oA SHEEE
T 28 34 2.42 4
M 27 27 2 6
S 20 18 1.8 7
T—-M 55 27 0.98 30
M-S 47 28 1.19 22
T-S 48 29 1.2 25
TR U= 75 163 434 4
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T-M Afo] €] &} G oAM= 557] i EoflA 277 Aol A= B
AE F= 0,987, FEAE= 30707 S8=I3ITt. Exp A 2°] Aol Hlu e
ol g os A4 Fee mie R, FREHES] e Brke 2 & 4 Sl
ARAo=z T Lt M Ert AZEe] 4 FXUEE M2 I5HAL,
1Zo] Q= vHEH T =7} 1671, 18E M =7} 10717F E=QIek M 2=
eF o] Ql= 16719] T == Hofrprl 22 A2 onjof| ofgef= ou|x|&
o or 22| RIAL, 22 FFE 7FsAS ongith T ktet o] gl
= 10709] M ke B ofzprt 22 A2 Za} o] gAY the jF9] o] ]
£ 20A A5 okttt o]H gt Aik= Exp A 2°] A9t Bl n S o 2= &

19} ofm]z] 27] 89} gk Atolo] mPEE] Ao TSR] Ak
AlSte.
M wE9} ST o] @R el50)| A= 477 k- Tof|A] 287) Aol A w i)

N

A FxeE 15719 1HE kb tx WEEQh 1HE 5= 12719 M k=9
3709] S =R SAETE M L E0] At oido] § ket A7 Yottt o
+ FoAZZE 4 ofn)A] Folli BT om|A|gks AA|A]o] HESIGATh= A
2 omgith. T3t 37]0] AAR)7} o|w|AE EohA] ¢l THATAL i 4
ATk

T w59} S 0] 95 & JoA 487 wToflA 297 Ao ydE|gic)

B A AmE 12011 25700] FEUES FAIG 4740 oot Aas

e
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2 20RAL, AHE S 20 Tliee= 370AH ol Aiks =2 A7 Il
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T =6t S = Aoje] olujd pRige] ofstrty W 4 9k

g

Exp A_29] ®= B4 232 Fekd T, M, S Y AZe] A7t 57
ghel, T-M, M-S, T-S 9% @] gl 156702 Athaoe waleh. o o
Ao ofaiA] Th gAo] et Aolo] YEYT P2 PAHL TSP
SEAE AR 2 BRIT 4 gl Tt o dE)A] o wse
PAS A4 Eohe TPEE oo} s PAET o)S el 95 9
2 BalA] HolxSo] S EEBEC] N2 PAXT AL, ML

o
=
dEe HowA AlEetEAu, o oY dEe WA Rl AHEE IS

1o
ol

?l

Lot

4 ASI

Nov_G_2 AHlelA T, M, S kEEo] Ui F39] FA= 79702 o7 g4
o] 9HAIQ1 847K T A Q). o] et A= Exp A 29] Aot 2 2ol Helth
Exp_A 29] = E9] /j57}F 62702 Nov_G 29] =& 744 75705} 1370 H2|9
Exp_A 204 i AAGET70E] 757t 25 AZA15670)2] 7H4=Eet ik 3H)
& PEE UL Nov_G_29] o dddo] Ajr o jrofl A Hrk= 21 8

ok

olgi7] el Ade] it akels] Folr} Lk 1S ol Ao HES
2% 7487 Faha AP RESo] Wel] tiEolrh Exp A 2 AReIA
T-M, M-S, T-50] 9} 7 wpgol s imhe weo) go] 179 v,
Nov_G 2 ARl AE neisle weel glo] 6272 ghedow uelt olid
Aike 5UF Nge Z-olulx-2AAe] e BAlow Bk o4 &
A7} olEstE olmsix] QIokdx] AR ool ARSo] eE A FAE e

o FE Pt
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A 54 Z2H"3 24 (Clustering Analysis)
65.1 22HY A
1671 HEZ Tizo] 2223 (clustering: SHAe 242 435t

ot 221 2H(cluster)= HIEHZA Aoz 7Pk =520 Heteld. o

7IME oA o WA #AEE0] HegoR 5] Al FAEE oulRith
SHAEE HEAD 24 w7129 Alu](Gephi)oll U darelsoll SJsiA =t
4o g FEHUY 51 SeLEEY AEE 8olst sh7] flsiA A
= ESITE SAHY 24 2e FES 2ne HofrER 19 7304
80} Ztt.

Exp_A 1 Exp_A 2
l-:’.- B ‘..E m.: I:“ L 3 - * ’:“.’ -l
o} = pS e
o =il . ol
——— AGF o
Tk [
m—— - -
Ny
e .-..’.
T2 73 Exp_A_1 / Exp_A_ 29| Ee{AE 2=
Exp_B 1 | Exp B2
i == >
. i | a
- - ‘%s,“m‘ g E:.E s !
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2l 76 Exp_D_1/ Exp_D_29| S{AE Jgi=
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EEmE— =‘ —
e B
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S AE]
TR AoflA
t}. Exp A_1,
Aa FxE 017

=4, WE2Q S2H Holde 71 ddo] HewA 42

=) 24014 oo gl ATE Aeloh ohaxt 2ok, A, YE YA
£Q6 BEUER Hol Txol thio] FeAH 3
p B 1, Exp C_1, Exp_C_2, 18]1 Exp_D_2°J4 st te] HE

9 BEAECN theo] Felret £

F=5A

FEE U

L LCE 40w SurHst @A o8 BEEt olefet Ltk 29
A8 Yol 4] 4 Holeke ool SlE(hub) =R A4 4 Yok, SE e

© 22 HellM b k= HEsEY 92 0t &1,
A fFIshE Aol deol BE Ao BEEIH. S8 k=

a1 Eel

L 2] 4] AAsHAA T2 LEE AH0E Jasle] Felae

719t ke

AXst=d] F 9614 R8st weha] SHAE WollA SiAA
0= ou|7} ARZets Hal wet

Q) o TP BRZL Y

b

Nov_F_1

Nov_F_2

A, AR S

ot ozt

L

Zeles

HE Aol olojF i
ZlA e o
(bridge) = Eebl A 4 9k Belx] ek

wEwTh Ao R Yot Halx] o] g3k ZalAE 9] ojzio] EAshe

o] fe

ARl A

Nov_E.1, Nov_F 2 AlgolA=

P9k
Be)7) o) gA7} ZeiAE 9] sz 914}

==
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T glgo] o] Hr}. Helx etk SelaEe SHAH Allg ddsks A
ZeixE] 91 AsR A8kt oS Sold Nov_F_1 LejmelA
9 7jo] Helx) rESo] dag Bechy WE9E e shds] gk Zoltt
web HelA] el SH Lo shl YEYR 725 @AsHed sl
9PL Sst Aoz ShlEgl

Nov_G_1 Nov_G_2

Lo

JK&

— e —— e 4lat e,
=— ESCI -~ J) S
q:- g ,a.-“"ﬂ.-."..v“:,ﬁ""‘
- . - T a
oL = e
¥ »
21 79 Nov_G_1/ Nov_G_29| E2{AF =
Nov_H_2
.
- e
= o e
- . - o -
r B -

2 80 Nov_H_1/ Nov_H_29| E&{AEFH 2=

S, S 2EE Aole] A A 2 2ol & AT VIE A
2o 287} A SASE Ee We) "Wold 2esEsug ouHos
520] Frie AL ofulRTie] 44, E). 6l & S0l Exp_D_1, Nov_E 1,
Nov_G_19] e el i Zej2Elo] A2)7t itk 1Yol Aueow Bl

@ % QIxol FY2E Aold] AT FFSTE ol F FaA A ZAES]
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o
ksl

25k Fedztol] oM =3E AQ) Exp D_29] T Zol M FE2EEo]
s 8 JdE AXE Bk garel FAES] BoA s4shd o2 A

FHYE FHSHEL ouFo WS e 5 ok

6.5.2 22 Tzl 4%k
B 155 A4 1670 ARle] SelaE 2] e, JeaE, FEIE, A5

o Z7gte U Adolrt

HE 15 AlRY SHAHZ 24 FHG
Case Labke LE 27 Nodes | Z2AH Quders | SXHE Comporerts | AIZ Diameter
Exp A 1 63 6 2 6
Exp A 2 62 4 1 5
Exp B 1 104 9 1 6
Exp B 2 8 8 1 8
Exp C 1 7 5 1 6
Exp C 2 53 7 1 6
Exp_D_1 75 5 2 9
Exp D 2 56 11 2 4
Nov_E_1 73 10 5 11
Nov_E 2 (63] 9 4 8
Nov_F_1 67 10 4 8
Nov_F_2 54 6 2 8
Nov_G_1 81 3 10
Nov_G_2 75 10 4 8
Nov_H_1 100 10 1 7
Nov_H_2 & 7 1 9
A 1175 124 35 N/A
S 73.43 774 218 743
B4 104 11 5 11
ESUSAY 53 4 1 4
HZTRt 19.9 294 3.60 2.74
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1671 AF2 B4 2t 1) Zelase] A 124717 2290t JA) A
oA FEYES] s 1614 sAtolo] Rmsldw B 2187, Ha WAL 36
olgict. Al ZelaEe] A Azt 1171014 243t 470, B2 B} 2.94
ANz 24E9c Ador Frdeo] Jbrtt FHAEC] 47t Be Ao
2 PEHQT. Exp A2 AVl 28 AEEe] 471 4702 71 A, Exp_D_2
o] ZEAH A7) 1R 71 Bl Bados 7.770e] ZeAE7} 2453
o} 79 81014 HEHow BRI S Q= AAY Sel2E AA Al
e WAE W) vk BRE 0 327} EaTkn e o), ZeAH %

A7) Ao AL Ajdor ZHES B
nlg zgela AT 4 ok W ZeAE] S Be e ZHES

222 Clusters
im7 768

exp_m_1
exp_cc_2
£ -]
e _Es_2 | I
Exp
Exp_h_2 I
2 I
[ 1 2 3 4 H 3 E] a o

F 2 AE] Clusters

T8 81 Al S22 JHe Hlu & "t
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653 zwAS} AR/ 180 FeAHY Ha

Bl

16 ZEALQL METHe| EAHE H|W

—15 Group E;Iuagﬁrg _Eoslrinlgognents Sila%meter

M2} Bxpert %.__ : 687 137 6.25
EEESN, 223 2.26 1.58

5%} Novice %.__ : 85 3 862
EEESN, 1.74 2.18 123

Aol 2H2E 150 S LAY 24 vuet o2 ® 163 Eoh A
=7t 250 FAES B, FEUE, AFo] 2EA] AR Z&80A] AA
HEHIAT A7kl F82H S INE 2R A9 687/HRTH At} KW
A gl MEF AFRT 5F9 FAES A Bol At HETH
OFS B Fe2H 687, FXUE 137, AE, 6.250]1, 2RA 15 FT
Sel2E 85, FEWE 3, A& 8.622 S

Agollr 2HA 259 SAHkol A vehd B 28A 1159 5+
HEE Atolo] A/t Zid o g ke 2S ov|dth 2R84 IF] &
2 2B Eo] AthH o2 AA YE I A= Hlgo] He FE~E7}
A5 DAY ) olate] A& Fo] g FAEE FH2EHY 1P =
=7F AEZE 2F thlste] oA om A dEE

A 1671 AF|e] HIEEH A TefjaolA S 28 9] Al Hlg-2 17 829
ol Az vl 2ESIAT. Exp_C_29] 2 2H10] 37.7%= 7V vl&
ol A Uttt A HIE AN S=2E 9] Hlgo] e 22 sidshe 24
2E7F 7R 20| Tt Btk 2 ouRith & on|A o AddE= B
/Ho] _g.__o J_Loﬂ o] O]’H _1_/\41EE —&ﬂxgj)\q—_ﬂ oH/k—loL S 011;]. Eﬂlﬂﬂ__i ?q‘:'
o] ZEAe} Bl WS o EUT

SELE O] 27171 1~3%= S5 E A2 tE o o] gl 1Y
oot SAHY HEgo] 3~10% k= T 27004 47 Afole] 22 =

rHJ

[n

nﬂo

7k 2gelA 277F 2 2eAge W
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719] FjAEofe), obA] AFHAG th2 ke Eet AZo] gtk 2 Hx 5d
ol ] ol of9] ZHER o] F3t 7otk o]gA L E9] JjGTt A2
SeAE THEE kEE0] 53] 2HAF ORF0A AHiEeR 25 WSl
o}, AR} 204 = Exp A_29F Exp D_1 ARl A ZHzt 1704 BEEgld
W, 212 2R 57 AtElela] Bat 2 B IS QU

THA HE7F 1Fo] FY2E| ATt ZaEHA AJAT, FE2E
Eo] A7t diF oz 7ol AA Fe2E oA vlgo] e S 2HY}
A7 BEAHT ¥ w29 AT A 277 AL SY2He 1Y EHE

=EE 2R 25 JrhE o wlth

WCT1 MCT2 WCT3 “CT4 ™CTS ™CT6 WCT7 WCT8 WCT9 WCT10 WCT11 MCT12

NOV_H_2 2125 2125 17.50 16.25 12.50 7.50 3794

NOV_H_1 21.00 19.00 14.00 14.00 10.00 8.00 600 3.0 3.00200

EXP_C_1 35.21 25.35 16.90 15.49 7.04 04

EXP_A_1 3382 2206 20.59 17.65 441 104

T2 82 AtdE S2HAEQ| HIE
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654 Felxele] 72 U A 2
Zelse| o] 72 2 PAE ARACE setst, 24 At AA Holele]
A Jalg SR Slskgiet. Seee] Wil =E50] 9 B, e
A2 pNE R BASIGT, Feliet ARE FolrtEol olmstld B
e

o thsdh=Al ZA48kAH.

(D Nov_E_2 AHgle] B4 ZAy
Exp_A 2 AHEolAs 18 834 4719 SF32H7F &= AT

Cluster 1 (29.03%)
Cluster 2 (2?.42%)
Cluster 3 (24.19%)
Cluster 4 (19.35%)

J8 83 Exp_ A2 Al3le] Se{AEE J2fZel SEAE H|E

S HE2 2YAH 10] 9%= 7P 4L, S¥LH 41 19%=
7V Wkt 4l 2R2H9 Bt A2 tiFF 672 Hissst Eolqih Al 719
LE7F MR e dEEE AAAE ] g2 SR2E 27 TR TP B,

Lo A

U= 5070 el = vkl AE2 S=12H 29 glol 4= 7Hd w34, 2
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BAE 19 g 3, Zelad v SeiE 49 g 22 ZAH o] 2 B
ZejE 30] AR Ago] Hom B Ad Azt i HelA ke
o] on] FA4e] ek Wk sbssich

E 17 Exp_A_2 AlE|e] Ee{AEZ =X}

HA
EE A4 He A4 A& Ay AAAY a4
e 2H 1 15 46 6.13 3 1.59 52
Se)~H 2 18 56 6.22 4 1.83 75
Ze2H 3 12 37 6.16 2 1.43 48
23~ 4 17 46 5412 2 1.66 51
AA MEH A 62 213 6.87 5 267 251

2171e] ZeiE] Yol 7V o] B Sl 7} 4ol Sixjstel
H 88 sk B2 TEur AR5t S 20 PSEL, oS Sol
Zelze 49] TO4: SUT Felzele] e S ulslel 7Fy gL 1579 &
22 /T ek ER IIAAE A Fel2EES Qs YEYD T
£ Zsle Helr] wESo] WAL 2228 39 103 LEk Sk
o ZelrE 45 Adeke 9T Sk Biok YEAD TmelA T03 ==
AR YEST F2E 5] T FEE B Zolk

UESIR e SelseSe] A4 Holat AN EEEE| o)

i

N

N

ﬂJlﬂJ

2] el dxstEA] AEstalnt. oAt A= Jlide] S9AHTY 24 2
TAY ok ZAER A= EelE e, T2l 58 kEet Bejx] ety A

A BAE dlolElol A PaEl=A] Selstolt
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Cluster 3 o

W
e \‘:"‘.'f_ =i\
A\ i 3

Cluster 3
Nodes |22 &7| IREEEE [227
15] 3| 8

TO3 EENEREERE ]

) s

T8 84 Exp_A2 AtEe] E2{AF 39 LE9| HHEE 2HA

9 84+ Exp A 2 AHlelA 25 ZYAHES] 5|H kLt didets 4
A BFE dlofelgE BT Qltt. olH k= o] m@Eo] S AEH Yol o ¢
BUET o FAMYimilarity)& AA1ok=2] Eelatalt. S2AH 38 14
St i 1S7HQIE T k& 370 M =& 874, S & 47)9] kt5o] 2%
TZ5 F/dokaL Qe ZAH 39 lE kE A4 glojEoA tE BEEE
T} o)/ FAMJo] 2 AR FRIFGILE T039] ‘Hojgjgte] obd A7
F o] oJmle} T089] THH T o FrofAte] WalollA Ado] wrial B sl
M LT FoflA M21, M22, 1831 M232 Jejze= 7 ¥
okt HuEQiet, S =0 Mk S073) S08S FE2S] S Mgshe A

il

o,

E 39| k=52 st Ade] W ltal SIS
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Exp A 2 Aol A S=2EAE 419 S 2EHE0] AR OE /JdS 9njsl=
Ag AZFST F AE Fel2Ele) Hu meso] YRHos $YYL &
Astal, 8 2E QFEA O R o] FZIA] RIS

Nodes (%) = M s Sse
S AE 1 18 TO6 M26 S017
(29.03%) 20| THEHH
SAE 2 17 To4 M24 S04
(27.42%) THOM M L= %
A
frmm—
SHAE 3 15 T08 M21 so7
(24.19%) 20012} U= Mxol el =
Sa{AE 4 12 T02 MO06 S12
(19.35%) 7=l Hef

%l 85 Exp_A_2 AtEe] EHAEHY 5H L=

17 85914 AT 02 RIS 9l A Y S AHEY B s
Ao EE ojn)/ge) fAMe] k. Tt Ea Q) SAE ] FH i
So 0E ZY2Hel LTS U2 g ZHEA FeE0R fAMe]
TR S SRIE 4 9l o2 Soid] ZeiaE 19] M26 0] 2A%] dole]
L 5Y Zelaro] el $179] ARk ) 948 TaHIT, SesE
29] TAE2! T04, M06, SS04, 18]31 ZHAH 49] EHE T02, M06, S122H=

il
ro

lﬂ

 m—
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olnl/gejd o ojddolt). v JaiAH 17} FeAH 3wESe HAdolw
Flstet el Fef a4 Bgai ok, FolAe] ZeETolME FeAH 13} 3
ol 2l wESe] wE olwrt Wifsirhy MuE gtk YEYA T8 T
S AE 13} 30] thse] LESo] ol Jle] AAL AT ek meb 2aiA
H 2404 SelAEse] 937 g 2eAE Aolo] AA HErt e AL
= Ajo] ZEAH FAF Aol BalElgAAY B AdolgAet B A7

27F AR Az JEEde s AR

Exp_ A_2 Cluster 3 Cluster 1

Cluster 1

e
P 7

Cluster 3 "‘\

Cluster 4 Cluster 2

@ Cluster4

@® cluster2

8 86 Exp_ A 2 AlElel E2{AH 2=

A7t 7 O] 3 mhelstr] floiAl A SR AE 9] Ui
TFEE A Exp_A_2 Aol = 19 8649 21| SR AHES k&
o] 7ler, A2 Ak, FEjollA Ao R 2jolE HoxRh 4719] 2 AE FFH
OS2 T, M, S| =85 Yo 2 7HIth Al 71A] 419] lr=so0] vl
A Fxstar glok Tz e] Feje A SRAH 1, 3, 4= WA 8T AXE

HA to] BdES0] sUT =g HHgshaA Jiige] EHsiATAL £

A
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Nssiey, A 2= A

(2 Nov_E 2 AMgle] 4
Nov_E_2 AH|9] S¥2ET 24 Aol A A ol ezt S AF 9
A= 19 871 ¥ 189} Atk

=42 U 4

518 ==(T04)

FHoR gFor eS| )

A eful7t AlZst

e )
e
Cluster 1
@® Cluster?
@ Cluster3
@® Cluster4
Cluster 5
® Clusters
® Cluster7
Cluster 8
Cluster 9
% 87 Nov_E_2 AlEel Ee{AE 2=
E 18 Nov_E 2 Alge| E{AE J2l= ZXIU
= Gzl Hat A4 A5 H 92 A Azt A4
EREN=H 16 28 35 3 2.18 11
e E2 9 12 266 4 1.94 4
Ze~E3 11 20 363 4 1.9 13
e ~E4 15 40 5.33 3 1.74 40
Ze]2E5 8 13 325 3 1.64 8
Z2]~E6 3 3 2 1 1 1
=2 ~E7 4 4 2 2 1.33 1
Ze]~E8 1 0 0 0 NA |0
F2]2H9 1 0 0 0 NA [0
HES]Z 68 148 4.35 8 3.41 92
§ 0 ) el —
- 144 - X E-tf] 8+



Exp_A_2°] A7} Blwsld Nov_E_29] 24 Ak sl 2jolE 1Y)
o} Nov_E 2 J#jzo|x= Aoz we o7he] SAE7 F2 T A
AfEe} Bl WS of ikl 619 ZAE 2 Bsluojtia a4 sissltt k=9
A=l QloiA SHAH 1o] 16702 7P Wota, SviAH 47 15702 5 A A=
12 A5E 715300k SR Fe SAH 13 FPAE 49] kT 217} ]
SUAIRE, A 87N ojv] 407H), B AZ G570 oiH] 5.37H), A7F A1l
7N ] 4070 9] 2| 5ellA] Edgt 2lolg Btk S8 13t S2AE 471 B
EO] hpollis A oR HlsiRt, FAE Welkle] AF Arel Uk
SeAE AR oR . ek £ o] SRAE FollA SRAH 49 2
MEZS Y ZiEEo] TAVE iz og dstA AZ =] ot st
&= Qitt. AA| 2AE dlofel & TRt At FH 2 49 HAEEC] on|/FEiH
FAMd ol =Tt

SHAEE APo]9] AzlE Nov_E 29] Z3AEEC] Exp A 29] ZAEF} vl
oA A7t AdtiE o R e "olx] qlrh. E3t SEAEE Alo] dAEE Lt
Mk A os Ao, AR ZF2AE] kEof thgoh= A FAE tlofE
Eo] ou)/Feld AL e Aoz yAEch olit S EjA
Nov_E_29] 519] ZHET} i o= o]dzQl Zog waw|girt.,

Nov_E_2 AtFleld= =0] 47t AGd SejAEE0] Ay os w
TEEE T9 88AY S AH 72 kB0 AGTH AR, SEAE 62 k5
W= 370, S2IAH 83 9= L= O] JRrt 191 Mejsl= REgrt ol2feh Ak
A AR Exp A 29] AReF & AJolE BRItk Exp A 2°] Z2AEE 249
A AZE e ZH2HES LB JiTE 12700014 187 Atel2 HSH:
Nov_E 2 Zue} HlwopH & Jhaprt Adjid o= g, Hapt Aok Z2iAH
ol le=(@EFAE) ] 7he7t a1 24| IE QT oA AJoh= Hgo] e /44

ozt W&y St Zig el tisii ez AA EdPaS ouiettt. wet

gl‘.:l

h

iy

- 145 - A 2-th



A Nov_E 2 AflellAe iz ez o= 7o Hd<

FAE O] ¥do] Wyt Zrhu wdsict

=]
rel
el
A,

o
=
e
)
r (o]
_0|L
o

T2 88 Nov_E_2 A9 A7rm Z2{AE{9}

EEEEEN
WMDY eV B

IEEE=E =

(23.53%)
(22.06%)
(16.18%)
(13.24%)
(11.76%)
(5.88%)
(4.41%)
(1.47%)
(1.47%)

Cluster 1

Cluster 2

Cluster 3

Cluster 7 2
nﬂ".?hi‘ 1

Cluster 5 Cluster 6
ﬂ N\
1
Cluster 8 Cluster 9

T8l 89 Nov_E_2 AfEo] &1t S AH X
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Nov_E 2 AHJlo|A =25 97 SHAEHSIIA T, M, S k&5 34 Hl&
= AR Aik= 1Y 89¢F Ak TIRlolA g1 & Qe AAH S84 1,
3,4, 281 5= A BASHAE Exp A 2 AHIS BIRG FFe 2 T, M, S <
Al 71 g @A 9] kEso] ddH FETh T3y Eo] 4 HlgeolMe
ZjolE Hole= Zlomw PHH It 224H 12 T =7 107101, M l==7}
570, S ke E= o lREe R HHEn. = ZAES 2= 22 =] HlshA o]
oZE 22 mdEe] iAo s A, AAXE HHE THEE2 ] gl
ZHAH 32 T =7 17, M E7F 8], 8]0 S B 29t &= 2
A& 2L, o5 2719 27
2E 62 7 7HA] @A
kg Zokeit S8AH 2= M k& 3719t S & o7l 2 AdEIC o]3g 2
= 28 A7) P9folN B ER] U3 FAIET} ofn|z] 27| dPeiet ~A1A]
FLlolAE B USE oufRith. 284 62 T & 219t S & 172
Jul=t], ol 22 A3E =] theshe olnRE 2R AU 2] Z3
ek, AR 2 BAPRS oot
SUAE 7, 8. 9% ¢ 7] Ao mR FAH SeAF ook SYAH T2
470 M eE=2 3 Eo] it} ojzte] rEFo|A S2AH 79 kEEo
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Abstract

Cognitive Thinking Characteristics in

Concept Representation Process of Designers

Choi Woong
The Graduate School

Seoul National University

Design thinking is described as a designer’s unique way of thinking.
Many scholars argue that designers have different knowledge systems
and tend to think in different ways than professionals in other fields
(Cross, Christiaans and Dorst, 1996/Lawson, 2005). To study the
abstract theme of design thinking, observation of what designers know,
and think is needed. However, it is practically impossible to directly
observe and analyze the intrinsic process of information in a designer’s
mind. This study starts with the question "How do designers think in the
visualization process of representing concepts in reality?". The goal of
this research is to identify mental characteristic’s in the design process
when abstract information made of designer's thoughts and intentions
known as 'concepts', are reproduced into a 'representation’ like sketches

or symbolic writings. It is presumed that the characteristics, patterns,
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and structures of how information is processed can be found by directly
observing the representations made by reflections of design concepts and
finding the relationship between representations

The following procedures were used. First, a theoretical review of the
concept of design thinking and the ways of expressing design concepts.
Next, a review of cognitive science theories, design behavior observation
techniques, protocol analysis methods, and network analysis method was
conducted to establish an observation and analysis method. As a result,
previous research on design thinking mainly used research methods such
as interviewing experienced designers, self—reports of the design process
used by the participants themselves and analyzing elements from the
design result by segmentation. Research on design thinking is a relatively
young field of research started to become a field of interest about 25
years ago, it is not a field of study that has standardized procedures and
systems for empirical research (Dinar, 2015). Experiments were designed
to analyze design concept representations in multiple dimensions by
partially borrowing and combining existing methods.

Controlled experimental observations were conducted by providing
designers with actual design tasks and observe the behavior process and
results. A total of 16 experiments were conducted with a total of 8
participants of novice designers and expert designers, 2 experiments were
conducted for participant over a period of approximately three months.

Participants were asked to design ‘a new type of lighting’ both coming
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up with a concept and a visual representation of the concept. In
separated tasks and given time participants wrote down a description of
their concept, search for an image that matched the concept, and
represent it as a sketch. After the experiment, a retrospective protocol
study was done using in—depth interviews to understand the relationship
between the participants' intention and representation.

Data collected in the experiment was coded by the participant,
order, expression type, and time for analysis. Based on video recorded
protocol data, we confirmed the relationship between participants
expressions and their representations. To measure and analyze the
linkage of representation information, a network analysis package Gephi
(0.9.2 version) was used. Considering 16 cases as individual nodes a
visual network graph was generated using the relationship between the
design concept representations. Link density, clustering, and structural
analysis were performed by measuring the link degree of connectivity,
density, diameter, component, and average distance that characterize
each case network.

The analysis showed the semantic category of the concept that was
represented at the beginning of the sequence was inconsistent at a
meaningful level when compared with the concept that was represented
at the time the sequence was completed. It also frequently showed the
connection to a specific representation was concentrated depending on

the order of creation affecting the generation and differentiation of the
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semantic category of the design concept. However, as representation
progresses, isolated representations that no longer connect with other
information was frequently observed. As the representation progresses
the network graph showed, multiple sub—concepts combines or
differentiate and change fluidly. The number, structure, and density of
clusters in the network varied by case. Based on the results of the
analysis, a model explaining the mental characteristics of the process of
expressing design concepts was developed, and the interaction
characteristics of the concept representation process, connection pattern
of information, and structural characteristics of concepts were derived.

Finally, implications of research result were driven, and the
possibility of applying them to design education and practices is

discussed.

Keywords: Design thinking, Design concept, Design representation,
mental characteristics, network analysis methods

Student ID: 2016-30300
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