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Abstract

Background  This study aims to analyze how practitioners in the ‘Design’ and ‘Business’ fields utilize
data from a ‘Data-informed Design’ perspective in order to propose a co-design direction for those
practitioners to discover and solve problems centered on data. To achieve this, the data interpretation
and ideation processes of design and business practitioners are observed, and the results are quantified.

Methods Through empirical research, we observed the process in which design practitioners and
business practitioners analyze data and generate ideas. Subsequently, we separated the interpretation
process from the ideation process for analysis. In the interpretation process, we conducted protocol
analysis and classified the topics into ‘Business Management’, ‘Design Output’, ‘Customer Response’,
and ‘Infra & Structure’. We compared the frequency and duration of speech between design and business
practitioners for each topic. For the ideation process, we evaluated the ‘Novelty’, ‘Usefulness’, and
‘Commercial Appeal’ of ideas generated by design and business practitioners and we compared the results.

Results The following is an analysis of the data interpretation process. By topic, designer
practitioners spoke more frequently and for longer durations than business practitioners about
‘Design Output’, while business practitioners spoke longer than designer practitioners about ‘Business
Management'. Furthermore, while designer practitioners tended to swiftly approach problems across
topics based on their knowledge, business practitioners relied on data and focused on ‘Business
Management’. The data-informed ideation process was analyzed. Although there were differences in when
and how the two groups utilized numerical and visual data, both groups scored higher on ideas based on
numerical data. When analyzing data-informed ideation by topic, differences were observed in how the
two groups utilized numerical and visual data, as well as in the evaluation of ideas by topic.

Conclusions  This study analyzes the characteristics of design practitioners and business practitioners
when interpreting and generating ideas based on the same data, and derives considerations for ‘Data-
informed co-design’ for them.
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Table 7 E-commerce website data interpretation protocol

ESVEE ST ollA]
MOIE &4  KPI,2E, M S
FEXEY Mg EY SO0 YUt A MAT0IX| T UE, AR 22 UX Writing S
H|XL|A 22| HZ 22, 0dd s
(Business Management)  OiEl/2% O, 21, OMIE, 2% 34, 22 H|IE, 2F 58 S
TS 20 IjZ, A0Y MEH S
17 | SRR EHT, AT AIBX S
CIxfQl Al &N B0[0FR, EFOIZIT], 7tEN 5
CIXfol T} NEXS] Hold, 584, R8N, B, Y, B804 S
(Design Output) 7|5 M AR A, LE S W 71500 i3t g
0|o|x| AFE M| Y/AE O|0|X| FEIE|, TN S
a7 =N A9 o] 27t 5
InkL RS 0|8 HEY, AFRSH= MH|A, O|ZHE, PV, click rate, HAAIZHS
Custonnan Efponse) THNSHE 1 AR(IAAR 2HX) FAQ TISH S
a7 x| T2 RS, S80S
zy (AOIEL} HIZ0 TH3h DIEE, hEE, MRls, MEE S
olmat g X 7l XS5 S, HXE 2H HZ AR HS A S
(Infra & Structure) 7| Sna HIO|E 2|, HOM S

o B F, OA9 923 49 4ol ‘WAl sk ‘WRTL dole A4 A, FEIE A
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4,1, HO|E siMe| ZREZ B4

YAR1 A 3 A A 9 HlolE s Aok EA61] fl6f, AL 3K Think aloud)¥ & €-8-5H3ih
LR, 285 o] ok oo} P EE 9| 2J5te] AH &0 AHAE u|Fiet) Ax wel=
AP A2, EANE B gy Foll E42E Uoles QAN 024 1A E HERIA] ZEAAE
A5k= WP 0 2 (Hu & Gao 2017; Pressley & Afflerbach, 1995; Ericsson & Simaon, 1993), I A& A}7}
A7k A3kl Ae(processing)she IS TAY 4= Ak, o], AR AbaL 3L HH-E 285,
dlol8 AlF bAel 34 5o ‘AP Holg oA AF & st skglen, o5 Qs A
Tgo A HakE BE W8-S =53 5, AARSHIH

Table 8 Protocol analysis process
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Table 9 Comparison of number and time of speaking

25 Z=H| CIXIQl =iz 49 22 T P
HIZLA 2 15.4 18 -1.361 0.190
T PN CIXtQl Aut= 13 6.1 3.277 0.004"
(&9 2) LRl 13.6 10.6 1.425 0.171
Qlmat & £& 1.5 2.6 -1.593 0.129
HIZLA e 32.9 57.5 -4.345 0.000™
o st Azt Lzl 2= 30.1 16.7 2,613 0.009"
(&2l 10%) InkI RS 32.1 27.1 1.039 0.156
Qlmat & & 3.4 7.6 -1.713 0.052
p*0.1, p**(0.05, p***(0.001
95} 51500] A9, 308 B4 A1ZE el tiAl Aol tatel AR FAIE 6.93] o WIHsHA AFsheict
B Ush A7) A, A9 AL M2y 2 B2 FAE taold Agwet of 2462 F LA BAs}H,
gl Ad-2 g4l Aiks FAE 49 AR oF 134% Z4A 45k FA14E ol &4 A&
TFA3keE7] g, A5 FAE oA 31529k A7H [Table 1013 2t}
Table 10 Number of speaking and time for analysis by topics
LSS — ERE A= - e8 =
Sl (3]) AIZE(10%) 3= (2]) AlZE(10=)
ALOIE 24 11 21 1 18
=8= =3 59 134 48 128
HIELA B HZ 18 25 16 49
O E/2Y 17 37 30 90
= 30 73 39 170
NELESHN| 19 39 36 120
Cyxtel 47 98 19 52
Cixiol ATHE AgH 55 136 28 72
7ls 21 52 12 37
o[0O| x| 7 15 2 6
M Ed 10 23 3 6
ELES{0;] 84 220 93 240
2 U T MSEE 3 9 2 9
ELESON| 15 31 2 4
44 24 38 6 12
Simanal— 71& 9 18 17
HE7|sma| 6 16 19 59

I ] B9, 3 A W A7) AL A2 U3 ALG20% u} wor.

‘i E(e.g., 7, T &9& ol Hiek T3t vFo] goto, e

0 e A9 Auslslc, e cA A A%, £0 hleg, Aol 1 1%3}% %

4, 2 G 8, Al 9 1 5 e w5} A0l A M2 ok

ATrEo] A9, tAel A7) B Wt 9471693 o WHstel, Wt A7HE
ZA o] a4 TRl Apo] A Apurh st 047 WAL W} bl

oF 1345'&
25k,

gAtel A3t AQ Aol dole sh4 A4S FAE= SISH1A, [Table 1113} 2ol 13] B4 A 05}

AZbe FAEE V25t
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Table11 Average speaking time per session (seconds)

H[ZL|A 22| Cixtel Zak= U Qlmat g f=
CIXtQl =2 21.3% 23.1% 23.6% 22.7%
3 3 31.9= 27.4% 25.6x 29.2x

TE FA o tste], Y Aol 139 W3t Al7ko] tAkel Aol vl Zolon, FAHoRE HRYA
T BRSO Ht 10.6%, UA] ATHE BRL Y3 432 DN REO Py 2% ol g X REL
Bt 6.5% U3 AlZto] A9iTt. 3| W3t Azke] Zpolof thaf W3t 8-S AuE At A Fie 4=
glolE 9] £28 BASIA sjAsHs o AIZHS Wo] £a35t4 L, tAl 7S QA E Y 75 AL
B AL AAlste] A Aol vl W3k A|zbo] okt & Eof [Table 1219} Zo] Tkl 223} A Y
2ol ' shHol gk AREAR BhE ol gt 8-S AT W, A FF2 A2 glojH 9| o|HE, FUE
o Bl 55l st o), dARI A2 AAte| B 75 () G4, dRHAQI A AE S AHE TE S
v o 2 {astglct

Table 12 Different utterances by practitioners in the ‘Design’ and ‘Business’ fields on the same topic (e.g., User
reaction to home screen)

CIxfol X2 MOIE ZIS2 - NEASE =210 = SEAS0| JACH Hi2 AMS ol AES BO0| 2 20/,
XA 7EHES R0 & 32 BSFH RS 7R AR AIE ot FoY A2 Holrt. (D3)
« ALt of 20 F, Mt WEXIL 5. 722 A2 = [, AHO|E0|M 2EOIHEL
M2 0AES aliet 24 20 T840 Bt Al AIZH0] 2521 0|2 E0] 48.11%¢2
7o 5z Y2 HolH  As =, IFEE Sl “._|1_+x BIEXHE 0| SAKID, HIZ WHLZHE o= 2oIrt,

7|E 2 Lt AL XS AMOIEO ZIYot0] & 2tHE = O, HHA MOIEQ] A2 /5
& USLE SO =
012420] AUS A 2Lt 221U L2471 BF5l 2ICt (ND9)

FAE QAR At G Ate] dlolg a4 kel ditt 7 242 fsl, FA'E &9} AZHTable 1213
315+ [Table 13]& BlaLsto], 2 Hlo8 24 H3a grelstgith

Table 13 Speaking time by topic (proportion)/Unit: 10 seconds

H[=L|A 22| Cixtel Zat= a S QlZat & & Sum
CIxpQl &7 329(33%) 301(31%) 321(33%) 34(3%) 985(100%)
49 2z 575(53%) 167(16%) 271(25%) 76(7%) 1089(100%)

Table 14 Number of speaking sessions per topic (proportion)

H[ZL|A 22| Cixtel Zat= kLRl Qe & = Sum
CIxpel =iz 154(35%) 130(30%) 136(31%) 15(3%) 435(100%)
39 27 180(48%) 61(16%) 106(28%) 26(7%) 373(100%)

ozl A FAE WSk Al7h] vlgo] v 2 A 3 (33%), U AIHE(31%), 17 ¥H-5(33%)0 Al
FARSHA trebstTh. Lo S S159) HlE GA] v 2Y A B (35%), YA ATE(30%), 117
93(31%)0] ARG Hlgol ittt vt A A9 A, Hl2Y A FEjo digh wEt AZH53%)3 Hst
S12(48%)7F 50% W2 (+3%)=, H]ZY A Fejof| il sfj&o] JF2 o2 o] FoH Tt

4.2, H|O|E 7|4t oto|C|0] 2A Hn}

of E&4 ofolrjo]9] A(Quality)E B7FFCEH, YAl A3t F Z 9 dlolE 7|5t

o] 9] gk gt Al ESE AR} 5ol ofolt o] H7t= oAz FA-(2017)9] A-tollA

AFE FIAY B7F FES SEoHA ol AAE A, dARIE FAR & A ALE 7o R

AES 4 S-S A% FHFo] i, HAEL 53l E&H ‘Holg AF gl e AaE9
| g A mEpal dketel 7] wiEolct, ofe, [Table 1519k Zo] #4114 (Novelty),

G284 (Usefulness), A4 w2 & (Commercial Appea)E 78 ZAE A& & Fr}s1¢]c).

>,
ol
o
off
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Table 15 Design outcome quality measurement indicators

ZH414(Novelty) sk Ordinary=1) vs S£8 (Unique=7)
f24(Usefulness) QEIX| LS(Useless=1) vs F28HUseful=7)
AlOIX 2T

AOIX O 2 DHZX0|X| LS g AloixoZ mjxQ o=
(CommeraalAppeal) dmo= f |X| 222 (Unappealing=1) vs A¢XHO 2 O} (Appealing=7)

ofolt]o] H7H= A z|ofo]gl X tJHE|(Creative Director) A&7} 2¢10] AdYseict, ofo]t]o] Ay} HAL
712 EATA BEAT vEo], Aotolt o] AARKT A A/ Ad), B.2A Hole Y TR(F
to]El(Web-log Data)/A|Zt4 dlo|El(FAtO|E @A), C.otolt]o] AR 2 A e, Al AikE, 14
9hg, zet & 1X) Al 7HA S& 28oto] sttt A ofolr] o] 49 ApolE vl Il
T-A4 E445S AAsEeH, B4 L2 7308 [BM SPSS Statistics(version 29.0.1.0)5 24519t}

A9e Bl £2H O AZ 10913 4G AZ 10219 oboltlo] Aok ofolcielo] HAA, 484,

Table 16 Idea scores by designers and non-designers

ofolciof 744 Y 1Y M
CIxtel =2 110 3.85 4.80 4.59
3y 5z 52 3.69 436 4.39

p*0.1, p**0.05, p***0.001

tiAtel At A Aol FUTH YolHE 7uto s ofoldlo HE u, TAel A7E % 110719 otelT]of2

s3sig08, 49 A2e 52709 otololg £2aistt ofolriele] B7h A4 2 o, Al A9
ofoltlo}7t 4 A2 otolt]ofo] el 840l & AL & 4 hglth.

(2) A dlol" #+39 IE}E ofojr]o] E4 (A-C)
ﬂx}‘ﬂ A A, & 110709 ofoldol& E&0t3len, o] F AF vlolE(e.g., click rate, PV, session
S RO & T3t ofo|rjol= 3270t} T1E| 3 A4 H| 1E1(eg Aol E HRpel, E'IZ, ofu]|A]

%)% 7|4to 2 T&3% ofojrol= 787 o|tt. A ZFo A9, F 52719 ofoltjolE EE5H9LH, o]
% 29719 ofoltjolE AFF Hlo|HE 7|Hte R EESY L, 2 7H4 ofojtjo]& AlZA Hlo|E & 7|fIo R
EE5H9rTh

Table 17 Number of ideas with supporting data from designers and non-designers

F¥ HlolE 7|8t otolCof AlZHH G|o[E 7|t oto|C|of sum
CIXtel =12 3270 (29%) 787 (71%) 11074
4% 37 2971 (56%) 237 (44%) 524
7 ckoldiolo] the 2414, 84, A9 ielEo] tha Aol i A% W B4 AsHs [Table 1817
2,

Table 18 Idea score by type of supporting data (within-group comparison)

22 0|oJE 7|4k oto|C|of AlZHA H|o[E 7|tk oto|C|of
iy 724 SN iy 224 SN =
CIXtol =7 414 4.94 5.02" 3.73 4.75 4.41
39 =2 3.84 4.45 4.64" 35 4.24 4.09

p*(0.1, p**(0.05, p***(0.001
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5 A L5 4o qoleE /o 55 ofo|tolo] 447t A7 Hlole 7]uto] ofoltio] Hr} e
A% Gk TiAel 420 49, 4 vlold 7o) ofolt|of7t AlZk4 Yol 7]t ofolclofe] Hl3
FAAG0.41), AAA MAEG0.6187 571 BhEgien, A9 429 A4S 4o dole g Aow
SHz ofolclolzh A1z dlol 7]ut ofolclofel Hla] AFeI4 i E(+0.558)7h 7 Boh=glch. Tk
223 A AF BE A do]e] 74 ofolr]o] W4} H L o192 Hets] 918, F Aol 5 7

S50 Yol Eege Hlold, A7 slo]ENE th A wAe] B 371 Ae S Aot
AR, DA A2 A A2 BE 5% dolHS | 2@ A7 BT ol F Ao E A7
Qolelt o4ep/] el 4402 PAS B0 4 o, 4 deles B8 FA A 298

setslr] gial, o @2 Alzbo] 4R %eh ekt

Table 19 Comment on why it takes different amount of time to interpret visual and numerical data
« A|ZA O|0|El= X135 E= G|0|E{0]7] THZ0], B2 EHE Tretet 4= UCH HE O|0|El= M2sh=

0| Xl
CRRIEZE  sioojar 2712 vlmaforsi o Alzio] 92 Z2ict (D3)
- A2 IO SEEOIOIA 074 & ORSIGI 241 H12 42001 SSICE|, 38 HOIEIE Ofe v
HAEZ 0D O[3 O HOIXIOIA LS 74XI7 O] BlO|EI7E S o|n|UNf S MZSIThEL| AjZH0] of )
A Er (ND2)
EA, U9l 933} 4G A7 BE AoEY] E43 ApE A dolHS Bgect. AFL 99 ATE

4% HlolEl= [Table 203} 2] E2Y dlofH, & Hlol, A=} 4712 o8 37H4 At

Table 20 Segment numerical data

Eajz 60|Ef 0 A By, UK 9 HY, 271 9 HE Y HOX S
# HoJE PV, UV, MM AIZH, 0|28, 228, Eeg =
HXRAL 2 BlO0|Ef EE

G A2 3714 HlolE F, A HlolE 7Rt ofoltjo}of vlF(38%)°] 7H =3ten, WF Elolg
7|9t ofe]t]0](31%), E&F dlo]¥ 7|7k ofe]t]e](28%)7F FHE ol dth. A A wlolHE 7P HIH 9]
st olfr= AP E0] o|AHL PAtolETol7] Wi, W& FX'o] Fadt a4ty @ 3}"“‘71
mzol2ta FetAtt. A9 A EHY dolE(38%) ) AAGAN HolE(38%)E T L &
SIS, W dlolHE gelstes HS(24%)0] i o2 Wgteh, At A vloje et EZ EE—
HIHS] 25k olfr= AdEo] o|AMA GatolElol7] wizofl, K&A Q] 17 QI o] 8 FIt WE
S o] Fagt gl wAsigly] w2t §ot it

AR, 733 Ato] 745 4% dlolE 7Iuk ofoldo]d I A, ‘1A Ed S AT
T dloleE AAst E45k= A 22 F7F 24 Wt AAlske B9t R

& 3289 A% dlolE 7]t ofoldlold F, 7t £4 WS 48] dFstdlod, B9
glo8 75k ofeld|old F 71 24 ke 103] AFsHAH.

ol

ol

RS
é

]

Table 21 Example of numerical data-based additional analysis proposal
« YR EAAX|Of CHEH 2F7HHRSIT 2 HO| SHRE=7 Eit=, 01“1
Eg{T] ¢jofE 7|t AMZS0]| SO0IR=7F7HEH S A 2L FYU2 re-visitdhe AFRIS0| O HO|
Z7t2M Yot miet AR FE&|7| IR0, re-visitors T Z&0| Y= DHUX|, ALIHE -rIOH
(@nELLs] IH““:' OFet YRS IMRIX|Z 2FSIH £ A0ICt 12|10 FHE ME re-visitord
Lo o A 2A) 7‘°°" T S= 10t 72 HO[X| B=E HAH5H0 240] E 85H3f. O ZHoj|
P01 oSt S012 ZQUX|0lf CHahA RA1E 4~ QI Z10ICt. (ND9)

=EEE

g dlold 1+ 9A

ot bRl A2F A G A BF AF dHelHE 242w, D 8 L3 AZEE FASHL, 2) A]ES
E z AHO
= T
% NS AR AlmEH.
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7 ofoltlojo] g A4, §84, 4UH ol che Aol thet A2 7 £4 AvH- [Table 221
2

Table 22 Idea score by type of supporting data (between-group comparison)

2 o]E 7|t

+oto|c|of AZHH H|O[E 7|t ofo|C|of

My f84 JYUH T Y /84 AU T
CIXtel =i 414 4.94” 5.02° 3.73 475 4.41
398 =7 3.84 4.45 4.64 3.5 4.24 4.09
p*0.1, p**0.05, p***(0.001
dAe Azw A9 A2e] A7 7 otolte] A4E WAL A3, AF HolHE Moz i

ofolgel de] A%, Tel Az

o] otoltoi7t A 2o] ofoleloe] Hls) §-84(+0.49%), 444

e (+0.388)7F A 2 ATk A2 dlole] 718 ofoldlol el A%, TiAkl A2 ofoltol7} 3o
Azl ofolelolol vlal H-84(+0.518)0] A S, el A3} 29 Aol A dole] 71
ofolt]o], A\Ztd dole] 7]t ofeltiele] W4 o] UelE TetsuAy, T Aol Az Holdl, A%
glo]HE &85k B tigh xfo] e 27| gt ZA4 A4S APt
A, BA) s ofoldlold FHeIA, F H2o] AZH4 eolelst 4 clolel BRI A} ]
2ol 7F EAst et TRl Fit2 A4 golHE 7ute g o X o BAE wheet & A7k
doles Fal BAE AESE A9/ st W, A9 2 4F doldE B BAS 27,
BA Qo] A2t Hlole S Selste] BAE BAS,
Table 23 Data utilization method and process
- HSO| AIZH HOJEIS BT, BN 2HES SAICH 05, 2H7} 0]
FEIAIZH Bl 0| S20] 3t 0f0|{0f0] 712 A9, 2 HOIES Hn JhS
#)5i24 Blo]e] e S (03 :
- « AZH HIO|EIS BBl SRIET} 010|CI0iS MZH81T, 0|50 Har
A on wie qor s, HOIEUIAE SRS 2} USRS S0ISKRC, A1 HOIEE 5)
o2, EMS N F, s 2tz Wkl SATF IS 4 27| TR0, 22X XES
g2 HolEs s SISHEIB10] A2lT =2 SHFS EOI| Sls B2 Hl0[ES Solsks
= &l mo|c. (D2)
el 2 CIO[E|Z FUEEOl £0|Lt OAAAIZ BUN 511, 7 4910 £940IX]
BAZH B0 mjora mf AZb| BloJElE B A E8XojatT A2I5H%Tt (ND7)
BINR g o puon B HOIES S0, 1200( 0fCLM O/ K| TSl I, /20| 2oiit
Sx Tt ;M;T; siotel A2 OIE(S: 29137 9 OIS HEX| RS0, 52 OfOICIONS
HI0|E{2 S5l (I £M LHZI K} SHCE (NDZ)
S, 7 4280 HOI SHYAE D2A, Tale 2454 291 % 429 AL BF AN e, BF
glolg 5 A4 AIZhE &83}o ofolglo] S & FAKSE otolgof(e.g., AlA AZto] A7) W&o, o] 5
59 % sl ololtloll Basich)E Eastsit

Table 24 Example of ideation based on the s

ame numerical data
prifel

o M4 AJZH0] B2, HE|Z ALt H|WEHEH, HEI’* HHA= F20]M
S0l 7| =0, I FHE HIELZ K2 MES 21, 2H=E AHE

==

C|X}ol =l -
IRH 22 si= HO[E| (MM A|ZH QIOA, MM A|ZH0] 21 ZIO 2 MZtEICt 20, l:|-|E|sq FHHAZ HIX|OFEHA
Jjutom ZEx wizty  2HXES HZsEE 20| 28 W 2 (D7)
HEHOIL =2 . sixy MM AZ0] 25372 BI|El=H], M4 AIZHS Sol2iB, Hast 42
A =z MOECHE A HEL 1204 50| £28 O B 202 Gt 02 g2
BZ0| LRSICH (ND6).

A, = AF9 dolg S-41-ae o2 Aut [Table 2519 2ol AF/A1Z2 Hlolg 7]ute] ofold o] o]
gk sl AR & 5 AsiTt
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Table 25 Opinion on numerical/visual data-based ideation
- Y H0|HE Sl 142 ZS SHHC = Mg~ o, MEA 2X(0] F2ot
Cixfol =l O}O|C|0{E YWZ5t At2l| 7t L. (D4)
’ ST < AIZE olH 7]HE2 T{El% 0| X|A HIO|AZTHEMO| 7SS, FE OI0lH J|H2 BMS
pa=t [ = = o 5 [ = =
CE] = XES0| 4 255t 0t0|H0|ME & 4= U= i7HA| G&ts StCt (D2)

r

H|0|Ef
7|4t « Y OIO|E7HE HH0|H, Hao| AIZH 22 IS I US| Ze 2HME &dst
JHAE 4= QUOH 2SI (e.g., AP 2= EHZF QI 12 Z3 ZHHOM HRE
opoIHOIM ot mI Z22 GYE HOIX| YO A5t 1 0] (ND2)
ST S HYO0IH J|HOR £26M 2XHS 7|5k 0F0|CI0{S & m, 0t0|C|01e] £0] Tf
SIOIZICHD M2E5HTE 02 22H|0|E (raw data)E ZE6HH, M22 EXet /IS UHE
= 7| WZO|Ct. (ND6)
- YYo= MEXQ| 2HHE BH5tL, Mok 7T BUEL|, M22 AS i
Cixfol xiz HrbE, 2 fIF2 HX|0 Aol M 0Fo|T{01E & w7t &L, (D6)
Az ST . OX0|HTEORLOE, e FE & & U 240(7] 20|, ZBHO2 w2A 2X| L2t

Hole] 00|CIOIS & 4 UXITH, Ofm Fo FHS FLio W2t WP} 2k 4 S % 2o, (08)
71t AIZtS{ GlO0|ELZ 913t 7492 FHO10| FFOILL F 70| B2 4 7| R0, 23/2f MBS LS

ot TS BHS 4 9UCE (ND3)

K12t TlO]E} 7|te] =0 & EICF, BBy S
CHE 4 2710l B2 Hlo|EI2 M Were Be 5

B3iLt. (ND7)

oro[Hjo| M 7o x|

| JHE2 JH7H Q12| AfO|E O| S HEHO]| It
, AIZHA H|OH 72| Ot0|E|0E L= 20|

A wlole] 7]ute] ofolgolde] HalA, TRl AT A AL FEOE W] BAE B4y
gl 7]ete] ofolgo] o] HalA,
E AESol f FHReteHs HolA
Folstar.

FAsH, TR A2 AG Ao] A7, A YoleS AN ofoldol 43t u, ofolcio] Aito]
Aol7t st Aol 1) HlolHE Bk WA} LAYt SR 4, 2) FAT dolHE
7oz ofold|ol et u, $AHE otoltlols EEdthe 4, 3) A4, A dolge] tat A7t
SARITHE FolA £ ul, 5 429 otoltlolo] Holiz Yole S FasH AT A7]e] GRS WL
Ao Azdd.

(3) 27 wlolE 33 FAof m oot} £4 (A-B-C)

t2pl A2t A AL ofojrjelE 2A wlolH £33 FAER A AiothA-B-C). &4 A=
[Table 26], [Table 27]3 Zt}. ofo]tjo]o] =7} 571 wito 2 tiEAS 7HA AL HluLE7] of e FEe
sMog wrlston, 74 HAE ARE 7|R 0 R 43 o] 45 w2 oot o2 WAt

Table 26 Scores for ideas based on ‘Numerical Data’

xz HIXLIA B2 CIxfel Zms InEL R olmat g X
Glo[Ef AR PNIES] AR A&
s EAY |3y fﬁ Y 88y ‘I’]IT‘; MY g8y if_ﬂ MY R84 ‘;%‘1
CIXtOI Xz 2374 294 574 24
(32) 428 496 5.2 3.8 4.9 46
A% xj2 1474 14 84 674
(29 3.62 4.46 4.77 4.31 438 4.56 3.67 4.67 4.67

Table 27 Scores for ideas based on ‘Visual data’

P HIEL|A 23 Cixtel Zate InEZ T Qlmat g 1x
oI AFOI X
e s ges SN mww gss PN muw s U muw ses Julf;;'
CIXfOl =2 2674 4974 374 (]
(32) 3.79 46 466 372 483 423
Aot xjz 107 129 o7t 174
(29 3.55 4 44 338 442 386
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U B G0 A, Ul A2o] JF PolHE Mo £ET ofolr]ol FAHE.287),
844968, HAH MAEG.287 B BAHA0H, A o8 S /MO FF ofold ol
DT YA HAEU668)7 £ B Hee, ﬁoog aw £33 ofolol9] 39, Y

o2 £54 ofo]olo] $8A446H), 4YA MAE@TTRI} B oo, A7
dole] 7oz w3t otolto] oA $-84(4 187 A4 uﬂam 47 5A AR F A2
749 A4 sk, 4 YolHE AWoR & ofoltiolot A4H HolHE o £EF
otoltjo} W ejajel A obole]oie] ZHAIH(Re Blo|E:+0.66H, A7 Blo]E:+0.24%), $-84(H
dlolEj+0.54, A2 Pole:+0.54), Al el E (4 Hlo]e:+0.43, A2 Blo]E 40,3487 7
=459,

Table 28 ‘Business Management’ idea scores (Practitioners in Design)

CIx{o] L & HI0IE|(237H) AlZ+ HI0|E{(267H) T P
ey 4.28 3.79 2.060 0.045*
/84 4.96 4.6 1.932 0.059

UUH 5.2 4.66 2.003 0.051

p*0.1, p**0.05, p***(0.001

At
ol
fuk

Aol o] 7%, [Table 28]3 Zo] A% dlo[8E Fdf otoldloldd w), Hilgo] B =2 otolrolE

2RS4 UY

Table 29 An example of an idea with a high score for ‘Novelty’ related to ‘Business Management’

AAIN0| E2 BIXUA
CIXtQ! B2 2| 22 ofo|ciof
(9% Blo|Ef 7|2

- Y QB E MM A2
Si= HBO2, 20|

%=
i
SHO|

s

2O, T 22 W 0] Y452 ORI IS
IZ StALL DHIE HIE 2

‘TRl eI gL tatl AZw 49 A BE 4% dolHE o £ ofolt]ofo]
A7t i 57) vlgko 2 (e Ahel A 27, A A2 1) vt ofelgick. i) ofolriolrt A2
Yolgg B3l £2gon, tael 29 A4 dolg A choltle] W4k $44483H), AU
W 54,2337 7 2L, TRl A29] A2 dole Z otoltlo] Wk §-84(4.427)e]
w7 249,

Table 30 An example of an idea with a high score for ‘Usefulness’ related to ‘Design Output’

ooxo zo cxjol  * SAHIHOIXION XZO] gt 20| H5i2171 SHX|2t, A0 £02 T
OxelsE  mmepaoplo  WEE MEO CHE 18IS e oloixiz} e glow of & et He o
S e 2 J010] AEP 218 22015 W0 2l om0 X7 B0

A1zt HoJE 7]t 0 2
WHHHOEZIED ool oj0ix7t 9ot o o) B & 98 20/ (D).

5 A7 7he W52 Hli A, A7 dolHE slio s £2% 0l A ofoldole] (K7

H
glo8:+0.3430), 78 (A22] Elol8:+0.415), B A4 mE =X Hlol&:+0.373)7F =7 S = Ak

DA 9 BRI E TAel At 4 A 25 A4 dolH g Ao £E ofe|teld
A7t 57 ke = (A1) A 370, A D207 Hlst ol Asict. tjERe] ctold o]t A HlojE S
g9) wEHgon, Al 29 HeF dole] 7N ololol §8A4.9%), AUA MIE46H)7
oA WARAT, 4D A2 A Hold Ju ofelol HAM431H), FEH4387), A4
w4567 A BAE .
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Table 31 Examples of ideas with a high score for ‘Commercial Appeal’ related to ‘Customer Response’

QBN N =T . D20 HIMES MK LirEs 20| £2 20Tk Y4 AEZ0] ol
Onelxm  ESIMUSER WIS 02 HOL A0l O HOIES FOlehs JOR HOIC 0f 18
=0 ofojciof HO[EIS 7|30 3k, M0 SH2 2AstD WEaHE REOIL YES
(SZHOIE 718 JHsHs 20| £2 2 OICk (D9)
e ey |+ 1200/ 0] 22 T0fs(E 028 20 2 2Ass 20| B2, T
7y 5z = O SRAIZ 4 U8 HOITH O R0 B2M K2 AP SHEEX) 2 =/,
0212 2E5H8 2 % 2L (ND6)

(ZZ 0| 7|8

% HE 2 A4S vE A, Y
dlolel+0.51)0] 4 S3= g0,
dlole):+0.042)7} A 24w sk
et & o] B ofoltloli Y Aol FF Pold IMO.E £E ofolt|olrt FEAUL6TH),
YA AESLOTE A BAKAL, D A A A KA ololelolE A =04
AL AT 0. ol B, doxeh & 50 B ofolelole) 4 4T Aolel Aon
Su|t Aol 27t gron], 4G Aol §4AT 4P WAL L ofo|tlolg EEFS WA,

o [¢]
gl Ao #89RT E1l°lE1.+O.52¥§), e UH?%E(ZJ%‘:

Table 32 An example of an idea with a high score for ‘Commercial Appeal’ related to ‘Infra & Structure’
« IO|EIE 7tH| 12| = 2|AEY Stz /| OtL2E, 4EH2E 2|AEY Si=H

o EtEe o 2 - =
S04 512 et g oz ey ES XOICk 270 0f212 MO, GNBUIA BestPHs K W1 BISOIA,
eSa ololtiol | AUIAPHOIE MES 20| AR LA o 4 QUES PEE MAGHFE

20| LR3It (ND7)

Fakota, ORRel 4ze] 5 11070 ofoltlo] %, 78 7hel X124 Hlo]e) 714t ofolrlol7} E&H 91
B9 TiAkel Aol F2 AZH Heold 7o ofeldlol A o4 sh Aol ke AL
g dlole] S8t 1 Aake chewt 2ok AR, WEUA B Ao olE o
7 do]e] 714k okoleo] 2671 9] Khol7k A ehol Pl Aol £ e Holes
£ AL & 5 T B, T A2 4 vlole] 7u ofoltloli Bolq 4287, -84

<z
Moo %o
oft @ A~

[

—

%0
o
N
Y
=g
Pﬂi

4.964, 494 Mg 5.2 02 BriE e, ol A4 HolH 7IiE otoltjofof vl o4 +0.494,

87 +0.36?é., FAA W E +0.5450] 2 Aotk A, T 2aE 9] B, AF dlold 7Iut
ofo[tjo] 271" e} “A|Z44 dlofg 7|4t ofoltjof 497’ =, ‘A1 ZHA] H|o|&’of HF5toq O}Oltﬂol/‘%}b 3ol
WEe & & AT AR H2 A Holg 7]k ofojrjol= Ao 3.724, 184 4.831, B4
e 423002 FrRE AA 12 WG] A, AT dlolg |ut ofolrjof 5782} ‘A2 H|olE
7|8k ofolt]of 9] 37 &, AT HlolEE &-gsto] ofoldlol st HlFol w3th A A9 HF wlolg
7|5t ofoltjol= il 3.84, 784 4.94, A94 Mgk 4o o= FUHEUT. YA =zt & 279
7, 4% dlolg Z]uk ofelto] 2702} “AlZH4] glog 7] ofeltjo] 07’ =, Hlolg Fioll FHsHA s
woboll thgt tAk]l 29 ofotfoj7} =& H A gk

39 429 & 524 choldol 3, 53 A AIgo 2 SFT ool dobt 5, A3A S

O 3 otoltlofrt 23702, Ak HolHE o il Sske Aol YA, TRkl Aol ul3)
Aoz £ 70§99 doleg 25 B8 98-S & 4 AT FAEL dojy Be} 1
At et 2o AA, WEYA B s He dolE )u ofoldo] 1479k *A1ZHA HlolE] At
ofeltlo] 107 ] Apol7k 24 ghol = 48] dolel% #8 A TSR A < 4 Ydeh. B, 4G
2)z0] % Yol 714 otoltofi= olA 3,62, $84 4464, AA WeE 47790 Bohw gl 0w,
ol A7 dlofe] 7Juk ofolciolo] ula el +0.077, $84 +0.363, A T +03770] £
Sjolet, B, ‘TR AT O] A9, A dold J|u ofoltle] 1749 Az ol 7]uk ofelclo]
1271 2, A2 gl ol g ste] obolalo| sk ko] 98- & 4 qlsieh. 4G A2 A2 ol
it ofoleloli Aol 3384, 44 4424, 494 o 3 86802 BASIA, A4 2 W
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7%, 4% dlolgl 71k otole]o] &7H'sk ‘X121 Hlolel Z]ut ofelele] 0=, Ao wlolEwke Fgte]
ofoldlolAstelet. Y Mol HF vlole] 74t ofolloli FAA 4317, -84 4384, 4UH W=
456702 H7pIgick, YA ‘et & 729 A5, A dole 714 otolt]o] 67’2} A2t Hole 7l
ofoltie] 0’2, % loleuhe Bgsto] ofoldlolAstsict. HF M2l He Holg] 7|4t ofolriol
HAK 3,674, 584 4,68, 494 = 467908 Brhwd,

5.1, 28 ¥ k0|
# A7 “dolel 71 A2 A HA1Data-informed Design)] FHOE, T4 A3} 4G A9
dolel a4 34t ofoldold IS AFH OB 2AHYL o F LRES RAI ofoltlo] /1S
Agstel, dold s 34t ofoldlold 9] Fa el =g EEstort. Hold 4 #go] tidt Fa
ol et the 3R e 4 ek,

AR, FAE Ol M G Ao ek 5%k Al Aololet, tizel M HY el vl
oAl A o] sl © A, o A AFSAT AR 74 B4 A, A7l FEACE 84S
Mg A% AFeh ek O AT A8 Bol ZuelH, 4G A2 AolE BATG} uE
PS4 AHgAo] T ZAE BolAT. A9 o O A2 A A2 A4l et
QApolE7t BT, Woleh &S Tels A4 Aol ol 4 & Aole AuH. A9 Awe
clzbel Aol Hla BlxUA pel'ol dhal o 9 Az watslgich. S5, AR, hE, 04 47
U EEHE odl A7 5o ARG, F A2 YL FA DA Aol S ol thet dold
4 PA e AL 5 S Ao ARHt

=
=4, 4 A2 94 Y
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Table 33 Process of data analysis and ideation by practitioners in ‘Design’ and ‘Business’ fields
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