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ABSTRACT

Key objective of cornerstone design is that students are able to experience developing creative design concepts through team activities,
but the objective is hard to achieve. Based on a study of research materials, this paper asserts that the possibilities of creative problem
solving can be promoted in question-centering ideation model if design artifacts are represented in some forms that could invoke design
thinking and then the solution space is appropriately established. In particular, design problem on which divergent questions are asked
should be explored and defined so that it can be a linguistic artifact represented by various visual aids. It is recommended that curriculum
is modified so that students can experience creative conceptual design.
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2% 58, A Aol 55 58, 719%, A4 59, 7IE o
& 7] AEHQ] =7t o] 8= F% Es(whole brain
activity)o|op (T8 g -4A] 1A 2011: 26).

22 234 £AIE siashal, sidde] H5st
= E51A0)1 HEH 9] AL (abductive(FFH 32 715:4D)
FE)AEE o] gstH, vl H(non-verbal) 1FEES o1&

ste sYo® Qokd 4= Stk Y=|’lo] Aek= ZAIE Bt
Fog tzkl "9 AAilEo] A £AE AYslior sk,
HUS2 T4 ALLE 79E0 R AJZ ARE SR Sk
Nees B85, aprox Srpagst 4= glojof gt
(Cross, 2006).

AAA AEs|= A dagh Fiolr & AAl= AE
Fefo]ar Ao s ?Iﬁﬂ“ A2l-7144 S50 thEris,
2004). A% W& AANEE ZAIE ddsk7lol 9 2AIE
grsl] sl o Wol 211, E FA| s I e QE%
AL B2 913t Q1R](cognition) 7]7tE FHERith Y&
AL RS X107 3= AOKEris, 2004; Dym et al
2005: Riddell et al., 2008) H&lo] 23} 2ke]2]o] s)2
Ao] 7 7]~—“°] okl gt

A<t melo] AEatelw AR o] Hi- A 24 3

1) 7mA-o]5=31, 2014



£ 9 435 o] RS FAsH: Po &
dslofof alet. AAolezt AA 2|A1E e ] wef
ohE dlofo] 2olx, 1 AL THE B4 9J3) T )

U QlofEz BRHt BAL 43k 0, Fe A2 Be of

=, &2 TTw
Loz sjdE = QAN S S0, 77 BER 2

i

o] Aele AVAEA) STk Al mEe} g ThE mER
SAS ARFoRN 0] 4 B 4 ok A 3

710 B §-83t AR F55= HER JAIE AAsl= Ao
ZoldS el 8dlo] € 4= StkDieter-Schmidt, 2009).

A "] A AJH Fol o2 wdEe] HdselA
AA== A7} 23 Ftoll A Ao)d sjade] Wad 7hs
Aol GRS t|ZTHCross, 2006). BYo] e EA|9} A E
A ol 7|9 g0 A didesw Qs Erjuof shal 71
g ZAEo] aupHor FEE|ofof it} 19 AfrEe] 374
ojuf ARE Fistes SHolA HAEY A EHE 7k
o] &=o}ZtHSanders-Stappers, 2012).

HARl QEE2 2A slds 213t SrkasS SAsk vzl
Eo|thArango, 2017). Zhitg SHOR shz AE HdlofA] 4
9] tie] E= 84E0] bR QEESliL, oS ¢
gk o] Y-S FAskE dolQlEE(Bucciarelli, 2002)F°]t.
oy} 2 EER] (prototype)dt Z-2 AR TR AFTEE
< UEs g2 Hojxa9 wat A =240 el Aee
ZA% 4 = QItiEdwards: Korsmeyer, 2017). & glo]El&
AZEIeR=2) Qs ThEo] B o] S0l glojgof of
off ©f vjgAoe A7kl 4 oA & AolthRogers, 2019).

VA Bt g RS A4k dilel] JFE vAl=
ot A3, 2019). A 7t Aold AvfER ARlE=
ofe] Fope] dlgo] k. XYoo g AARKEe] Aol a4
< Nsl7] f18liAl oA ZAE H8EA] 1e]ar of | ek

=& A83l=AE Al By, 388 0R JabEQl HEEo]
HAE R = gstoy, ZAIE & G gtsto] =23t o 2%
RS = o] 2K Murray et al., 2019).

o] =2 A B, 53] FshdA 52 YAl At o
Fof Wt A=E TRk 1 5A9 = Aol v
o], 7|ZAAE wi$-= shE0] A EAIE HelKo= 34
= A8 sk, 250] ARE FHoA o]8sk= A, A
A 9 24 s 2 ofoltojzo] HARI JIFER 75T & %
Al AL, IASE v 2 Wb ARY) 3% ARS
HgetA & 4= Qlojof ghrhar =3It

2) AAA2019)0] EF Het o)A AfnaY BEPoiE o o
A %, 6HR7E ABZE AAsP DA, ofolto] AFAX], ZH/A}
o)A 7tE 28 58 AZkE oju|x|2 JEPE o2 St

|m
o

mapHoR AEseE, wlo] T4 an5el B4 A, 9
B4 312 7FsaEe] B4 S Folrse] Aol A 7
o] dat 710lS A9 AES Fxsks ofge o s
aE o8 AA BAZE Hojow sdE 4 ol THsAel
ol 4 5= glcka Fogih 44e Amo] gaoln] L BE
2 2AsH BAI9 AL 9 7RSS sk gl ol
2o x5}, 50| T AR 43t TRt B
A HolArEe] BA| AL St o] B FASHE el
QFERAL] A4S Fof B} 548 AR} wel o] vigk
o] i QlojolgEel FAIS Bolhs Yo Faxw 1 Ag
9J5t WEY] BAol] thet Aolck. 63 ARelrk

FO(EE )= M2 JAS A W T 1 oo
Y, RIS M2 E :
gL A= Al Hel A= ofoltjolE At
L ojea} 1 Soloh (HhdE, 2012: 10) AojA9] ofg] &
AEL ohea ok A, ThdsiA] okl AJAE ol B4
2 B Addo|a, E& Hlojuf, 4o T 4= glom, £
3|5to] HHEA(Spuzic et al., 2016).

ZoHo|al Foka WA 07 A 4= Q= AREE, Bl
o)L =21 o|n] A oAU YAFAQ] AlaA o 2 RE B
oL}, WA (B4, AojF, A, 22 59 5=
A o] koAl vlehiol, AR 27455 27k fiEER
23N A AlES st ookt JidES el
A AR EAY FEHR 40 1 HEES oE
A WaleAE ey 252 o)A oW AA(either/or)
Hops ‘o]Aw 231 AAE MPoKhoth/and) HAIOE HA
FHo| thHARl IAES Y YgHeR 4t
(Leverenze, 2014: 6)

“Arolde TMQ1e] mEl&e A 7E ofel 1) AfaLe} ARS]-F
3} et Afo|o] AFsARgof|A AT (Sanders Stappers,
2012: 58) Fig. 12 ofo|toj7} Uth= we(head, 7)) 5
o ofg] Weko] ASS Sl % AodS St AAE
Hojgrt o] 18 7HYl &Aool M3&(in the head)ol
Hak of} vhE(hear)d) &= Qltks AL Hol & uf

1o
Y,
e
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N
=cl>‘=17
=
frr

3) oAl AR(AYEALAAE, 2019), TIARIEAHAA, 2019).
4) (FA, B9l Al #RE o2 AAZE) vk mind: AFES
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AR QRS dpist

HE S AeVd At

[e)e)

=2 4 (emotion)® 2+ AFHETE 1A (cognition)et A
HIN7F ofar, o) QIXE FHedith 1ejal Aol
Al(body)ollAe LAsk=t, &5} S4US Fal U=
Zoldo] WaE= wf(time frame)7b AL Aol =4
b thds] e o ok Ea upAE As @
(environment)QlH, ¥dh= et F7HEA] 2H4)Mak of
g} o] gdk= AFEI AEE(materials) = 7HQ19] A2

FHol| 9J3kS u|rKSanders-Stappers, 2012).

A2 didollA &5k QipaES fIg Aol ol wie
O] AlFolt}, 2l= thE AR &5 wi7A] Aol 4
HET Qoe AS 2a2= 7 7HE ok A2 9A| ot
= A o) s YarA} sk 47 9le wf A8k

= rlo

I

T

nT oo

=
R

2 QI3 AHle] 23 QUE ARE S BRIk St

(BFAE, 2018).

idea

Fig. 1 A framework for individual creativity

1(asking questions)®), 71 ©& 3 § AL
N2 WAES A7 wSAEe] oS B=7] $1él ol
Bl Es3 7 eIt gsol, A 9] 7124 Hd

=& AAIY ookt FHE Afo]9] BHEAQ] RS KoY
oo, AA 274 9] ofe] HESOA ThekRt 9] Ao ¥
A ok E AAHQ] R A oR Ao SHEE Hels
= A8kl FA510] Y5 4 Sl e H =2
ol =2Et}. weps A Pgola] AE-F4le) Akl 2
(question—centering thinking process)< ©]-834 eHIS0]
TEHOED AES T 5 Y&=E dljok FHDym et al., 2005).

AE Bl AR} B ERkAgA] sk o] Stk
Zode TNEsh] $1gt AR 7 17l Aol tisl A
A2l HHclosed question) &2 gt F2jo] HAAHY HE
(open—ended question)®] $JTHKarsnitz-O'Brien-Hutchinson,
2009)= 2t AR, 2R A ol Hel gl
o] A4 4= T Sl op AZe] tisiA], 13lo] XAolA
U Azlolug wRA] o, oy 7He] n]A|9] 7ksgt
S8 oflel, ofy 7ie] Hol 9l& 4 Sl

Table 1 Categories and examples of higher level questions

category example
interpretation will it slip a lot?
procedural how does a clock work?
Deep causal antecedent |why is it spinning faster?
gia:s?;gf causal consequence |what happened when you pressed it?
(DRQ) |rationale/function  |what are the magnets used for?
expectational why is the wheel not spinning?
enablement what did they need to attach the wheel?
enablement what allows you to measure distance?
Generfitive method generation |how can we keep it from slipping?
Q?lzssltir)ln proposal/negotiation |can we use a wheel instead of a pulley?
(GDQ) |scenario creation  |what if the device was used on a child?
ideation what can we do with magnets?

CAIS] 479 ety A s ay) Blste], B2 o w2

0] Zio] QUtkEris, 2004). W& v AR AMKES

ks FA=A vk body?t AAOTH mindE #14.

5) “FoH Alale, He woflA, =2 &2 dofsto] AEsiA, &
B FAS7] ool A4, A, olwA, 9 A =4S o 1
g et 1 Ao ofeldolEe, IAEC] =8 o9
FHER Fwo] IEE Folof &, 4, I8 F2 golv &
I 2 skt o)l ool A AARIER H9E 4 9L
}(Sanders-Stappers, 2012: 48)

“question asking.”(Eris, 2004: 11) “T]z}el m2tofA] AL A
Aol Wol} W gl WS Fohe B s@sler sk oAl
TS| APE A5 Wloryr AR, A8FAL E AHRES

PAR=Re)

6

=

AlElA 2ESe s IsRFH g2 Fohe HAseld

(Sanders-Stappers, 2012: 68). ©| W3] 7HES ol ol8==

794 (openness) 2] A&7} ThEL
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7) “olFolE2 (.) TE T & v &HHEH o dEE rh
(...) olFolEL (.)E71A Folglolty. T=v stae] thA =
WA () B3A T4 onl AL 150 ARe] SRE

s =o] Wk (o2 HMAJokA, 1993: 158)

UEER)-EES W2 Algo] AAR TRFSE ARLE SHAA B

2o & 9EE gusis AT WAFL AEE ojoltlols el

Frhel2k FJokX, 1993).

9) A& Bl ZA Hi Aol 9AAYN F2E Adu 7P
ol, 2o §3 T AAXCE(RIAH AL o] wE)
2 & Stk oFflellA ARI=, 6 DA(719, oldl, B§, A, B7L
AhE EREE Ak JTHEAE, 2018: 15). Wik A AR
(stretch a problem)¥t =82 A A-F(squeeze a problem)(THZ-
S5 92g34, 2011).
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o]tKEris, 2004; Dym et al., 2005). ¢ll& o],
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ST JE A ARIDo] - AEo|tk
o] AEEE sl W oo, w2 5129 44
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RS oFA Fal 11 Wk 52 20 AEES WA o &
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ok so 1Pl ASFEAEES ] deS B7IsHA
U 2SS ARk o] F2 &5 Aotk Table
1(Eris, 2004: 73} 18 AEEY] oI5 HojErt
A s o iAks AAA 92 Aol
U5 7Fs7dol sl AefebA] ok Het o] e RoA
S B3l Zoek=t] 1 2w} QKEris, 2004). AEAR=
2RE YJE 5 e 7IeAERE ks AL gt
A AN, AEARe 4R OREEREH & e 5
S AolA 9u| o) s deS BskaL gk Ay
ARZE] gt oz, “ApAo] ofg] MR {-8317177 o] AEAt
Moz 1Y st 9wrt glck e ofgt A4S 285t
2] WS a3l it 19 o] A2, del(open
-ended) %K Sanders-Stappers, 2012)0.& k= Ao] £},
E ojd dEso] tefiMe A & =2 9 7] g
o] St I1¥l AEES RIS EolHle £HE Akl 7]

>~
=
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=
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ox ¥
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10) “BA9] 29 Fopfr] g & AT AR 6 /A
A, 2008: 52-3). A5 S°l, © B, @ 74 HF, @ ©
ot T4 AL, @ TES AL AL © GAeF B A, ©
def ZAE oA A7) 9 FE

11) six key questions(DieterSchmidt, 2013: 206)

12) “115 59 22 Hrd AUg 8 Ay S fsh] o
2oll Ztgol gk IAHN HRAS FXstER S5 olsE
=9 5 k@A, 2018: 20)

13) ZE)S e AR, AA[OIE Lot AZ Sol ey A=
& A7l o] tRg] meml o E: Wel 1 Az

U

=

= =
Zg] ZHtruth value)S 7HAA Q129 4 9= Aoz 7|y
< Asolt

3] SISl MR %A st o 4912 3
=
= 2
=

ol FE SZojs YraE BF ol A WES 3t
AR Agso] sl AT 4= ok AlEso] A &
S(doing) 0.2 FI7IE AFetH il & uf 7P e o
rko] ZolMo] JB]EtHSanders-Stappers, 2012).

AR AR-S S0k ofg] 71¥Eo] ok Ao 7
sh7] sl 7IEAl= o7 7He2, =Al 31E 9] AR,
YRRl AE $fgt HhAbA AlaIRhS: SX1ek= 4ERe Holtt
(Dym et al., 2005). BAQIAEDS 7|Bo & ofoltjole] 2}
& A8k F2FO A= six key questions, five whys, A|9El
2, SCAMPER, egHd E4 TRIZ S(HAH, 2008;
Dieter-Schmidt, 2009; &3E-4s4-d449+4, 20112 719

52 olgle WA Wio| ZHEh

Il A2 FNol Fot

AE e HolA Ape) ZuHelehelas, 2012). 3l
91 5ol A4 Fig. 29h 2L %
(ideate, f1l219) weloro] 2HEsjok Fiek. o] mule] WA=

14) It 27140 7] wige] BX AFS 2k B BES Al

2 5714 Aolsl, 1 W50] 47 AEe AS
So] Aejetar BE 4 k. A|H &7]A(epistemic curiosity)<
AbEo] o|BA] ZHES=AlE Yol A5S FXI5H] wiiel
Tpord WAz ) Gl £ <ES ULy, ool
2OIE stk oS Fule AH RIZ fusH, A
Folo] I Lol ot ATE MR die] APEY 57
Aol ohA] FFEETHEAI, 2018).

FetuedAL A23A A2E, 2020



TPl HE RS

HE ] eV A

H}% R Zth(Eris, 2004; Dym et al, 2005; Riddell e

., 2008): £A 14 #odxE2 EA|(‘problem space’)2 03]
31 2o te] WA Al AAAARRES shal AR
S(‘facts)ol ] tieFelt 24 314 7FsAds(‘possibilities’
(concepts))= ARttt Hes B2 7hsAEol AA8HE ¥
of, HoARE2 IAEC el 84 AR ASFEARE
< st AHECl EASt] EAIE sl Ak A4l(knowledge)
< T3k A FolAQl e HTdh ofo|tjol=RE &
7} ZHA ofoltjolR, SekAele ZOREE FAH AR,

329l AomRe PAHel A0 olFFITHDieter-Schmid:,
2013).
Divergent
questioning
problem
Concept space
domain

/

possibilities +=-----do____
Convgrggnt_J__b (concepts) /__facts
questioning

RSP S S

Knowledge
domain

Fig. 2 Ideation model working on transformation by
divergent questions and convergent questions

Table 2 The represented facts can lie on several levels
of abstraction

type levels of abstraction examples

copies of the idea or the
iconic original, reasonably true to
form

sketches, drawings,
photographs, physical model

flow charts, writing diagrams,
mathematical, organ structure,
function structure

abstraction using assumed

symbolic
Y or agreed symbols

linguistic  |abstraction using words

to display mathematical

diagrammatic . .
s and other relationships

graph, diagram

Fig. 2014 ‘problem space’®} ‘facts’s=, 7f¢lo] obd, Eo]
gHstal 3Rt Asoltt, Al WAk /\}F’—Oﬂ ozt 29
ot FeEo] (lE &0, Table 1o AAE 5 74 W
9] GDQAES ohL T o= WA, EAE Qikbs
= SAshs HiiEelt. AMd S HHEol i d A%t

15) (Aol §I| AS] Aeo=z Az |, B= 1 IKER).

16) design thinking®] ZFgol= Hdo]7|: it ‘é}ﬂ'@. 7“——_]—5*: concept
domain®l|4], =84 Qv‘f—% knowledge domain®l|A] Z&3IHDym et
al., 2005).
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HHE o ZAE AVISHAY B ok o 1A Ao
ols EElE vriEolth AMdES 710U AT &
AL 918l <IE =01, Tabe 2(Eder-Hosnedl, 2008: 171-2)
of Zo] H 717 R EREV|E St E AMEE, 7
Jolut a0l gt —’F%ﬂx—i EER Qe 2AEe]
A 2= ZA4| 84 FEu A4 (‘knowledge) &= 2}
H £ = Arg AIsiaie FHsfjof stk o] wiEofA
Helsol 29 9]°ﬂ st 718 AFE(EE, £ AAA],
T, AR ) o8l YrkaEste sElno] K118tk
Fig. 2014 ‘ZA| a2 7FsAdE ™ 94 AkaLo] o3t o
£ £°1, Table 1o AAJE 5 7k #5=2] DRQ AZ9 o
oft}, £gH AES oA, T& F2 st 7HEe] oy 2
u}E_]jr xl-xﬁ/v]‘: o 6]—;(«];(40] Jc_;,_zqzi 0}1— IIH ;stl-o]q]
7o, 7FsAEL post-it EE 0]83l= BHQIAEY &
9]l FF 5.0 oluk Qoko g (Edwards-Korsmeyer, 2017)
A== Ao] Ft.
Fig. 2914 ‘problem space'&, A8 Al7He] Adof|A] o]
oHo]—7] 3t mdl(Sanders-Stappers, 2012)°) IS &, ‘&
& Z=(the path of expression)®] &J&FH, ‘now’ EAjoct.

dAAje] A= At A AES AASt A HH 7
o] 52 ‘facts'E°] A9 Fst Aol fAFHA, Aol

it = =3 dAfjof] gt Sl Fake n|xich Adel
sl 23] olsfisiabd, A HAET ohzt dA A
gateket] & = 7IHEe] 2asi. n|x|e A AE
S(‘possibilities )& EotHH 7 AES(Fig. 19 7F
HPZ Aol Q= materials)o] B a3, o AlghEo] A
shal Al Ave] ool BeE 59 ofoltojss FHSHA
U Holge= bl o8 5 Q= Aees B & Slnh A4
ol HARl ARLE ffsiiAe Aol Weke) ofy A= (Fig.
1) ol o] 7zt

Fig. 27} HARSk= Aot Hdo] Assld | Aol Ud
H]:]— }J-IA-]X4 X]—A/&O] E]-/HQQU:] Z]—O‘_]_- Eiloﬂ/\—] _E’_.Zﬂ_,/\}-/‘&__]
-7k Igo] FAHrt. &, Aol AR £ ofolrfoi7}
AgEle] 17lo] T HY ARle] ‘HE HR= HYE
o] FaRk= Wbk ZEa} T tigh Hefl elsf dejal § 7]
HrollA] gAdElo] fAE. B BFe ‘HE A= 50| B4
ste 24 32 7hedeo] WobAlaL si24 FHconcept

)
L
K
)
O

17) F44: B4 ddolg FHOE dgF 715 49U
= = 1
= o

2010: 9).

24 iteracy)-9719 £7] 5. & Agste] AR olaft
A ofolelols 24Hom Se FAHeR RAT F of
L LE(0]2k, 2007: 169).
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domain)¢] AAc},

o] Rt MEle TAQIA ARl Aol A F ¥ ol wh
BE=(JdgAlAA-E, 2019) A0 Y4-S HARPE
gtk o] BEE, £8F5 Sl EAE Hoete HUET
ofel, £AIE 7[NkeR ofoltjolg Whadhs ¢k 121l &
AL AT S A Fetolle 2Eslof gtk olE
£0], olo|foES WZdl=(ideate) TAOIA EHYJAAER
 29& ABAYIE AR PR AR AR, 2015).

TARRI A7) 2] ofoltjo] WA} ThAol| A= Al ZejAdol
AofoF £A| sl 7S HAE
OlIA “FolA Alal & ey} 7
FojAIck." L KA, 2019). 2gA|9k #
;ﬂoﬂ/ﬂ Cjzol AFTE 93} sfolo] AhojAdo] oA bk
Aol ozt A 27 o} E TAR &
l 283t AlEe tiFE FsHdA ok Tt TE 1
FE QIR Asolal, I AlElEelA ARk fiet St
E} }E} T3] ‘ol mElEe tia] el 2}
ok Zloll 1A 2] gL 7H°l:‘—3._— R Q)
of ofefiA #eJH o] = T
Aot (HEE, 2015: 14) ]ﬁ 77 o]
%4:94 Job o] o3, WkAb
Az, HeEso] A= A
of, Wil o)d-g st
ﬂﬂ = 0}011‘4017} A EaL, TAE]

ok A7, 2017: 11)0] YeR}]
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N
=

Iv. X2l oI5=

Aot =FHol|A ‘problem’d} ‘facts’ X ‘possibilities’ = 2JAF
S % fok= wilE=olct. whebA ZAQF ARAEE ok
«V\H\—oi::: %ZHOVM] AdslA E@E|olof
e 78] S8l oheRt Al
=% E“/\E““UP ofue}, g 4=k QIrjH, ®
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A i}, 1 AIAIA = AR 287 AI(#EM, instrument)
sjefrielo] SJulE AR Bucciarelli, 2002).

AEAANMICE doj7t T, Al IollA] " AR5 =
b EE FAE S 1 doll Badh A 18tk
B ALY AREAA] 1olE £t} o]d HeEe] Urol T
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4510101: du} Einstein and Infeld (1938} o<l 312
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TAYE ol AR tE oo atdoe= sfdstr] <9It 44
A0 Mo g LZETHRAY, 2019).
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27| 7t skl S3E7h A AolA] ghom A9} &
23 Afolo] HEEo] B FAlolt). %l BEE,
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Table 3 Various terms describe the activities for defining
design problem

terms accompanying activities subjects

identifying
framing
naming
defining

. . design problems

problem exploration scoping
setting

recognizing

clarifying

bounding problem spaces

problem understanding

problem formulation

28) Jennifer Blatz UX Design Blog, http:/www. jenniferblatzdesign.com/
blog/design-space-vs—solution-space/ (2020-1-12).

29) AAH A FHAE, 2008: 1) Ei= AAGEANA AF=HAY F
o7 “AAE EA|(presented problem).” (Murray et al., 2019: 252)

30) Eder-Hosnedl, 2008; Karsnitz-O’Brien- Hutchin son, 2009: Murray
et al., 2019.

31) Designing®l|4l, W2 AeE0] Ae(open-ended) Urk: 1 A<
B Adg0] Wl wA s &3 7S AdeElshs A
Holl @ o 4= Sl=dl, ©lA°] “nondeterministic” Tgolth &
et siAdES AActe], IAE FolA ZUGO]’H"]‘ 22 <] 7“
O] A7 (determining)’d 4= At} “Determining“, §5] Z42 +

AL gl Wigh vEHe R AR 749 E-‘—]‘ SRt A7

= AIE SR Eder-Hosnedl, 2008).
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d8Hscoping)” At “EAIS] FUM)3E A7 ](setting)” 2+
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o7 AolEltkMurray et al., 2019). T 1 4-& HajE &7
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(“framing”(Cross, 2006; Eder-Hosnedl, 2008), &4 AH
(AL, 2015) 4Eﬂ°l‘ﬂ( A, 2019)918 #A19 £
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32) ‘(ZAIE AXSHE AREEl gshAdAE 2Alel th-gske AA
z]-—o] Eo{o]: O]J— ‘/\17\1] _'_xﬂs <7H‘JQ /q;ﬂ ;q]_ (711403
2008: 1) 2 7A ©@o] Az AR o5 A EA
(discovered problem).” (Murray et al., 2019: 252)

problem exploration-recognizing, framing, and defining a need
(Murray et al., 2019: 249).
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~

Designinge, 2%, Fo% design brief25E A|ZFEC} Design
brief] W&ol tis] HFEsh= i EAel chah %—Eﬁﬁ] a=x
28] olslek, et HAE Sl AAT AS 18 1) A

235} 7]7*O 5}2]5}o] ”ﬂ]“‘kﬂ(design specification)& 7Sict.,
]% AE0] clarifying the problem©]THEder-Hosnedl, 2008).

34) B4 ser] TG ole] Aoks el uele] i AL He)e
ofufgt EA VYT gl Fefolch

35) Koestleri= AF129] 7ig BHSo] walsh= oA Aol glo]
ol ofoltjoj5o] A 4 glrke At AL AN 1
& WEo] WAEo], problem space, design space, design
opportunity space (Sanders-Stappers, 2012: 257)5°] J4%ct.

36) BAIC] “surface” features?} “deep” features(Glauch-Johnson-Herman,
2019: 240).

37) Don’t pollute your problem space with the solution space! GrowthX
Academy, https://growthx.com/dont-pollute-space-solution—space/
(2020-1-12).

38) & E°1, engineering characteristicsE-= 7] w74, AA H
= 9 A|oFAF}FEo|ch(Dieter-Schmidt, 2009: 95).

Journal of Engineering Education Research, 23(2), 2020

2 ZgZ 3A|(Orr, 2019: 45) A &
o] AAE T, 0| ARl 1ro] FAM
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39) a document called “project definition”(Yamoff et al., 2010: 49).
problem statements (Murray et al., 2019: 248).
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