$%&' O1*)+,"-.1/0-1, (0!1$23241566-16-'23") (12!
$232178'%)8%! 9 1- 1 =!:1-130%!S%e" (!
>-18%88!

>030%-17,)! ! !
SUGIE) F%-6'3.11;1/%80) 11 (!
G2) AH%- (83-2231" IIIKLKMN*1$5%¢;3!
70%I0%30%-2)A&! ! !
HF%&G (Yol *=(#EF !

DAB, A%l ! !
SUGIE) F%-6'3.11;1/%80) 11 (!
G2) AH%- (83-2231" IIIKLKMN*1$5%¢;3!

70%I0%30%-2)A&! ! !
HHE %M '5G (% *=(H&* |

C%-AI?1-3,%D!
SUGIE) F%-6'3.11;1/%80) 11 (. !
G2) AH%- (83-2231" IIIKLKMN*1$5%¢;3!
/0%I0%30%-2) A&!
BHIHFIS(%"G (Yol *=(H&¥

The recent developments in data science and end-user data tools indicate an opportunity for
designers to adapt new data tools for design enquiry. Data has an unquestionable role in the future
of the design practice for creating new digital products and services. Today’s data deluge also opens
up new ways of enquiring about the world through data. The current work explores how designers
could appropriate a data science workflow in their design research process. Two studies are
conducted to explore how a data science workflow could be adapted into a design research process.
We present how the participants appropriated data techniques for creative uses and how they
synthesized a data-centric enquiry into their research process. We found that designers appropriate
data using their creative capacities in hypothesis forming for data collection and exploratory data
analysis, and we highlight some implications of this. Our findings can inform the design space of
the creativity support of future data tools and future data-centric design methods.
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1. INTRODUCTION
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2. RELATED WORK

70%-%! 2-%! 3=11 D2")! 83-2)A&! 1;! -%8%2-80! -%<23") (!
A-983%.1 311 1,-1 %Y6<1-231-.1 &3, AU%EN 1)%! &3-2)Al
118, 8%811)101=1A232188"%) 8%!028116%) %Al , 6!;1-130%!
D288%8&12) Al30%!130%-11)101=IA" ('324A2321028&H%%) !
%Y6<1-%A1") 130%! A% () 16-18%&4R

2.1 Data science for the masses
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2.2 Data in the design process
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3. APPROACH
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3113-2)&;1-D! 2) Al 8%2)130'&! A232! 311 6-%62-%! 31 ;1-1
%Y6L-23'1)R O0%)! 2! A2328%3! '&! 2F2'2H%! ;1-I
00Y6<1-23"1) A" %-%)312) 2¢.3'82 DU30 1AL 2-%!1 266< %Al
1)1'3158323'83'82d1 2) 2¢ . &'&JIF'&, 21 2) 2¢. &' &I %38RR! / O%!
%BY61-23'1)1 (%)%-23%&! 2)! ') %-%)8%) &,80! 28!
")&' (038R! /0%8%! ") & (03&!30%)!82) ! 81)3-'H , 3%! 311 30%!
A%&' O%-&!, YA%-&32)A") (11;130%! 6-1H%DJ!I 1-182) Hoh!
1,-30%-! 81DD,)'823%A! 28! F'&,2¢[23'1)&)! A%&'()!
81)8%63812)Al&1I1)R!

W130! %Y6<1-231-.1 &3,A%&! 2'D%A! 31! 2)&=%-! 30%!
1 1«1=") (!-%&%2-80!+, %&3'1) &!

¥l 902312-%130%!81)A"'1)&!3023!%) 2HW%! 21 A232!
&8'%)8%! =1-:;<1=!31! H%! ")I%(-23%A! )31! 2!
A%&'()!6-18%&&e!

¥ N2)!1%)AP, &%-1A2321311&! &, 661-3A%&' () %-<.!
=1-:e!

¥ Q1=! A1%&! 30%! A%&'()! 6-18%&&! 2)A! 30%!
A%& () 1-%2&1)") (1802) (%!=0%)!,&") (A" (32!
A232e!

B1-%! &6%8';'82«. J1 ;1-130%! ;'-&3! &3, A1 1, -1 -%&%2-80!
1HI%8'F%! =281 311 &%%! 01=! )1F'8% A& ()%-&!
")0Y6%-"%) 8%A! ="30! A232! =1-:1 :-1D! 2)! ,):)1=)!
A232803131=2-A&! 2! &6%8";'8! A%&' ()1 (124!, &") (1%) AP
,&0-1A23213111="301 , 316-'1-13, 31-'2QR1 ] 1-130%!&%8 1) Al
&3,A. 11, -1-9%8%2-80! 1Hi%83 Fo!=2&13118%%01=") 1F'8%!
A%&' (O%-&! ")%Y6%-"%)8%AI ='30! A232! 266-16-"23%! 2!
A232188'%) 8%!=1-;1=I") IA%E' ) 1%)+, -1, &") (1%) AP
L&0%-1 A2321 311! 2:3%-! 3-.")(! 30%D! 30-1,(0! 2!
01D%=1-:16-"1-1 311 30%! &3, ARl /2Hd%! "' &01=&! 30%!
8363, 611;130%!83, A&JI=0"8012-%1062H1 -23%AIHY 1 =H!

W130183, A& =%-%!6-1D13%A! 281%2-)") (!=1-:80168&!
3113%280!A%& () %-81A232181 D6%3%) 8'%&! 2) ABL1GJIH. !
02)A&P1)! =1-:") (1 1)! 2! A%&' ()! 6-1H%D! =301 A232!
J0%! &3, A%&! =%-%! &'D'2-! ")! &%F%-2 28&6%83E!



7'-,6&!IM&J%,50!N.59%6.17)()O!P::59:5,)(,&61)!7)()!3<, '&<'IQ95F=*911=95!(.' 7" 6&I"59<'-- |
"('51$%&IR1?7&65,/1S%*/'5IRIT'5/1$95(%"; !

*+ &' ()IN.'I-'(%:1)&/1;'(.9/9%960!98'58,'119=

13(%/01BN&/13(%/0!@# !

J$01'('23+4/8&%'/5&48&4'%&67%048' 1$01'9'2/7$%"438'
Research  Q1=I'&!21A232!88"%)8%!=1-:;<1=1266-16-'23%A!;1-130%! Q1="8!2!A232188"%)8%! =1-: ;<1=1266-16-'23%AI=0%) !, &%A!
questions  A%&'()!6-18%&&!=0%)!30%!632-3") (!61)3I'&121A%E' () IH-"%;! 2812181 D6%D%)32-. IDU0LA!; 1-IA%E ()%= 1%) +, - ell
2)AI21A2328%3e!!
Setting A)UPA2 . 1%%83 F%I828&A!! /0-%h181)8%8 , 3F%I A2 . &!=1-:80161162-311;1218%D%&3%-P<L) (!
6- 188311
Participants ]'-83! .%2-1 D2&3%-! A%&' (! &3, A%)3&! )FKTI Ul :%D2%&IN b ]'-&3! .%2-1 D283%-1 A%’ ()! &3, A%)38! §) FKLI KT! ;%D 238! L!
D2&&V! ;-1D! 7%-F'8%! $%&’ O 1)3%-2831)! $U&'()! 2)A D2%&V!;-1DI7%-F'8%IS%& (ORI>2-38'62)381=1-:%AI")I (-1, 6&!
>-1A, 831B%&" ORI>2-3'8'62)361=1-: %AI") 16 2'-&R!! 1;1ZP1R!!
Apparatus ! !
70-( "MMZID283%-130%8%8!-%81-A&! ="30181 DEW%! DU32A232!;-1D  O116-1F' AAIA2328%3130%!62-3'8'62) 3618263, -%AIA2321 2616 2-3!
0% 62-38'62)3%&1 ,)'FU-83.8 78-26")(! 2)A!l DIAK-23% 1;130%!&3,A.WRI!
8912)") (1S-%BD1F") (1&6%<) (12)A!826'32¢ [ 23' 1) 1%--1-&V!=2&
ALY%IH. !;'-8312 ,301-A!!
39=(1)5" B'8-1&131 *Y8%JI Cli(%! 7OUME)! g59C-2608) OUH78-26%-1! B'8-1&1;3  *Y8UJ  C11(%!  70%3&!
(99% ab%)g¥;")WICLL(WH] ,& 1)/ 2Hm%&!! g59C-260&J'1a6%) g%; )IN2-311!
S)(5,)* O1-:80%%3&! ;11 58IF3. 1 "4l A2328%31 81¢, D)! 3'3%&J! 6-18%&& OL12AA'1) 24 D23%-"2&!6-1F A%AR!!
6;%83'1) ! &O%%R! O1-: &O%UNIE! ;1-! 58IF'3. I Kdl $2321 A&’ ()
82)F2815%5232)1 B LAUII*Y 6%-'%) 8%1>- 1THHDIISAAUAIF ¢ , %]
A& (O)1-%;<%83'1) 180%9%30! !
Procedure ! !
"5 1(%/0 O116-%P&3, A. 1328 :R!! Q1D%=1-:12! =%%: ! Ho%; 1-%! 30%! &3,A.1 1) ! &8-26") (! 2! 62 (%!
0-F §="30! O%H78-26%-VJ! 2)Al 31! %Y3-2831 1)%! ')&' (03! ;-1D! 30%!
/32)'81A2328%31="30!g 59 C-260&A!
3(%/0 W28'81")3-1A,83'1)1311A23216-18%&&") (12) AlB114A!! W28'8! )3-1A,83'1)! 311 A232! 6-18%&&")(! 2)Al 311&! 2)Al
AWH-"%;") (130%!6-%P&3 , A. 132& R R
P<(8,(0! B Y7)()! 'K:*95)(,9&2 >-18%&&") (! 10%! 6-1FA%A 0 ') (HO%E%
A2328%312)A12) 2. &) (13131=2-A&!181)8¢,A") (1UI)&'(0%I2)A P<(,8,(0! B! Y[%'-(,9&! /'=,&,(,9&Z g¥<23%A! 31! 30%! &%D%&3%-!
D2:%!2!6-%&%)323'1)R!! 6-10%83J1 A%;")") (130-%%! -%&%2-80! +, %&3 1) &!31! HY%! 2) &=%-%Al
="30! 1l
P<(,8,(0! @!Y29&<":(%)* \V)(, SRE2E%AI 1) 1 1)1 )&' (031 -1D — OAZE2R!
583F3. 1" (%) %-23%! 21 A232P")&6"- %Al A%E' ()1 81)8%63! 2)A P<(,8,(0! @! Y7)()! <O**'<(,9&KI263, %! A232! SH.188-26") (! 1-!
D2:%!1216-%&%)323 1)R!! AL=)A2AT) (V!;1-130%! +,%&3'1)&! ;-1D! 583F'3. ! 'R BR<(,8,(0'\
| Y7)()! (5)&-=95;)(,9&Z4 8%2))! 6-%62-%)! 3-2)&;1-D! 30%!
' 8263, -%AIA232!;-1DIS83'F'3. IKR!!
P<(,8,(0']' Y7)()! 'K:*95)(,9&Z4! B2:%! &%)&%! 1;! 30%! A2328%3!
;-1D! 583F'3.1UTH.12)2¢.&'&! 1-1 F'&, 2¢[23'1)RI N1) 8¢, A%! 1) !
30-%%! D2')! )& (038! (2')%AR! (3%-23%! ;-1D! 583F3.1 "It *I
)%8%&&2- Rl >-%62-%! 2! 6-%8%)323'1)! 2H1 , 3130%! 6-18%&&! 2)Al
30%!") &' (038!

AGHRO1106:  >183P&3, A. ! +, %83 1)) 2! §;'«l 2364l b V! 2H1,3 ®2-)") ( >183P8&3,A.1 +,%&3'1))2"-%! §;'«! -23%4! ITHV! 2H1,3! %2-)") (!
(L2&N)AF'A, 24-%;%83 1) &I 2) Al'D62831 1;130%! %2-)") (11)  (12&J)AF'A, 2 -%;%83'1)&! 2)Al'D6283! 1;130%! %2-)") (1 1)!
62-3'8'62)3&1;,3,-%!=1-:R!! 62-3'8'62)3&1;,3,-%!=1-:R!!

Research  N1)3)3 2)2.&&! 1;! 62-38'62)%&! =1-:80%%3&! 2)A N1)3%)3 2)2¢.&&! 1;! 6-%&%)3231)&! ;-1D! 58¥F3.! Zl
data 6-%8%)323'1)&!;-1DI583'F'3. 1" 12) AIKII6183P&3, A 1&,-F%. 12) A ¥30)1(-260'8! ;UcAl ) 13%&!30-1, (01,31 30%! &3, A. ) 618383, A. !
1H&%-F23'1) &A1 &,-F%.12) Al1H&%-F23'1) &Al!

J1c<1=")( SHO2['1&! SKT bV (,"A%)%&! 1)! &) (!
2D'2-1 A2328038J1 73,A.1 'L %23, -%Al 21 A2328%3!
“0232H%! ;1-130%! 62-3'8'62)38 1 6%-81) 2¢! %Y6%-'%) 8%)!
=0"@3! 30%! 62-38'62)3&! 1;1 73,A.1 KI 8L1«U8UA! A232!
30%D8IKFIE!") 1216- 1HHD1&6.28%!%832HC EO%AIB-"1-130%!
&3,A.R1O%!6-1F A%AI 16%)P&1 , -8%! 1-1;-U40kx . | 2F 2" 2Hd!
%)AP,&%-1 A232! 311&J 281 &01=)! ")! /2Hd%! "R
/0-1, (01,31 30%! &3,A%&J! 30%! 62-38'62)3&! =1-:%A!
31=2-A&! 32) CHa%! 1,381D%&! $2&! ")&'(0%! 2)Al
81)8%63&V! 8263,-%A! A,-)(! D'APN-D! 2)A! ;)2d
6-068%)323" 1) &R1 ) 1 30%! : 1«1 =") (! 8&%83'1)J! =%! 6-%8%)3!
30%13=1183, A'%&!2) AI30%'-1-%8&6%83'F%!-%8. , G&1") 1A%32'A!

Z!

4. STUDY 1 (MASTER THESIS RECORDS)

930173, A. "1, -12'DI=281B118%%I01=121A232188'%) 8%!
=1-: <1 ='81266-16-"23%A!: 1-BO%IA%E' () 16-18%&&JI="30!
30%! 81)AT1)&! 1;1 )1IF'8%! A%E' ()%-&! SD28&3%-PF!
A%&' ()183, A%)38V1;28") (12)!1,) 1) 1=)1A2328%31="301 , 3!
6-"1-1 %Y6%-'%)8%! "Y! A2328! >2-31 1;1 30%'-! %A, 823'1).!
A%&' ()!83, A%)38102A16-%F'1 , &!81 , -&%=1-111)IH2&'8!
832383'88)1 6-1(-2DD')(! 2)A!l A%&'()! -%&%2-80!
D%301A&H W28%A! 1)130'&! H28: (-1, YAJl =%! 284 , DY%A!
A% ()! &3,A%)38! $="30! H280%1-'&! A¥(-%%&! ;-1D!



7'-,6&!IM&J%,50!N.59%6.17)()O!P::59:5,)(,&61)!7)()!3<, '&<'IQ95F=*911=95!(.' 7" 6&I"59<'-- |
"('51$%&IR1?7&65,/1S%*/'5IRIT'5/1$95(%"; !

M0)'82¢ ) FU%-&T%&VI = 02F%! &1D%! 328" A232!
)1=AAC%! 30231 82)! ");1-D! 30%'-! 266-1280%ER!
1., -30%-D1-%)1=%128& , D%AI2IH28&'8I%F%I1;1;2D'¢2-13 .|
="0! &6-%2A&0UNE! &1:3=2-%! SURCRI *Y8%AI! 2)Al
:2D'2-3.1="3013. 6'824F'& , 2¢[23'1) 13%80) "+ , %&I SR (RI!
802-38J! (-260&!

Participants and setup:! /=%)3.! &3,A%)3&! $"U!
;UD2%&JI b D2%E&V!62-3'8'623%A1 ) 130%! 8, --%)31&3, A J!
281211)%PA2 _ 1%<%83'F%! 8<2&&R! / 0%! &3 , A%) 38! =%-%!;'-&3!
.%2-1 D2&3%-! &3,A%)3&! ! A';%-%)3! 1-'%)323'1)! 1;!
A%&'()156-1A, 831")3%-283'1) 12) Al&%-F'8%!A%&' (QV!1;12!
2-(%I*,-16%2) ") A, &-"2dA%&' () ;28 ,3.RIS%, -") (B0'&!
&3,A.0162-3'8'62)38&I=1-:%Al")162"-&R!!

Apparatus:!/0%162-3'8'62)3162'-&!=%-%!6-1F' A%AI="30!
21A232803)1 89 F%-28&1;3=2-%131 141 2) Al=1- : &0%38131!
, QUR! 70%! A2328%3! =281 2! 81D 6UN! A232H28%! 11 2«1
D263%-'&130%8%&!1;130%!62-3'8'62)38 1,28 , 4. &1") %-) 2
-61&'31-.123130%!13'D%! 1;130%!83, A )181)32')") (1 ""MMZ!
-1=@I2)AIKMIB1¢, D)&I1;IF2-"1, &ID%32A232)1") 8¢, A') (!
30%!130%8%& N, (*JIP+-(5)<(J!S'&(95- JI$'0195/-  JI%38R!!

/0%! 62-38'62)3&! 6-18%&&! =2&! &,661-3%A! H.!
2AA''1) 2d=1-:&0%%3&M30%&%!=1- - &0%%3&! =%-%! , &%A!
;1-181«%83") (! -%&%2-80! A232)1H, 31 2«11 31! (, 'A%! 30%!

6-18%&&!;1-130%! 62-3'8'62) 388! P<(,8,(0! B! YMK:*95)(,9&Z!

=288, 661-3%AI="01216-")31 ,311;130%181¢, D) 13%%&11;!
30%! A2328%311";130%! 62-3'8'6.2) 381 =2) AI31132 2 %! ) 13%8!
2H1,3l "R P<(,8,(0! @! Y29&<':(%)*V)(,9&Z28!
&,661-3%A1 =301 21 A2321 A%&'()! 82)F2&! =1-:8&0%I3)!
81)32)) (' (,'A) (1 +, %83 1) &) ;1-130%! 6-18%884! $232!
5 .Q.)(1)5'1(."1)8),)+*11)()° ANBLA%IS_>O111,*1 (!
195F aVlI*Y6%-"%)8%IS_>OIIl, **1, (FQOF I F"b1Q.)(!l,**!
(V9" aZ)t>-1HHDISAABAIF2<, %RI/ 0%'-%: %83 1) 18.0% 438!
81)32')%A! 2)! %D63.! ¥DUY%! 311 F'&,2¢[%! 2)Al
A%&B-"HY%! 30%! 6-18%&&! 1;! 30%! 62-3'8'62)3! 62'-&! 52)!
%Y2D6%!1;B0%: <«UAI-%:%83' 1) I'&1&01=)11) 11" (, -%IUWR!

OUR QUESTIONS

Analysis timeline

OUR PROCESS

TIMELINE

I"#$%&" )IQ 95F-."(! =59;13(%/01BI)!:)5(,<,))&(!:),5!
5'=+'<(,8&608&(.",5!/)())&)*0-,-:59<"-# |

Procedure:! /0% &3,A.! &2-%Al =301 2! H28&'8!
")3-1A,83'1)! 311 A232! 6-18%8&") (! 2)A! 30%! 6-1F'A%A!
311@! 0% 62-38'62)3&! =1-:%Al 1)! 30%-1 1=)!
81D6, 3%-&V! 2) Al 30%! A';;%-%)3! =1-: &0%I3ER! /0%! ;'-&3!
02¢1 1;1 30%! &3,A.! =2&! P<(,8,(0! B! YP&)*0-,AZ30%!
62-38'62)3! 62'-&! -UWSWFUA! 21 32&:! 311 %Y6L-%! 30%!
6-1F A%AIA2328%6312) Al%Y3-283530-%%!D2") ') &' (03&3023!

30%.1 ;1,)Al 28! A%E'()! 6-1H%D&! 31! &1FUR! /0%!
62-3'8'62)3! 62'-&1 81, <Al , &3%! 30%! 6-1F'A%A! 2AA'3'1) 2
=1-:&0%%3! SA2328%3! 81¢, D)! 33%&VI! H, 31 '3 =281 )13!
81D6,&1- .31/ 0%. -%8% FUAID")' D24( ,'A2)8%!01=11!
16%)!30%! A2328%3! *)! &6-%2A&0%%3! 31141 2)Al 311 ALl
H2&'8! A232! 8%2)")(! 2)Al 3-2)&1-D23'1)&! ")!
a6%) gth; )R] 1-130%! F'&, 2¢12) 2¢. &'&! 1:130%! A2328%3)!
62-38'62)3&! =%-%! 6-1F'A%A! H28'8! (,'A2)8%! 31! , &%!
g59C-260&15B2, - '(I)*#IKT""bWI2)AIC11(%!] ,&'1)!
/2H%ER! 531 30%! %)A! 1;1 30%! 283'F'3.J! 62-3'8'62)38!
YOUARAI 3L ;! , 6130%! 6-18%8&! -%;%83'1)! &O%%R! /0%!
&%B1)AI 02¢! 11 0% &3,A.1 =28 P<(,8,00! @!
Y29&<": (%)*,V)(,98%62-3'8'62)3! 62'-&! -%8%'FI%A! 30%!
32611311 A%FI16! 21 A%&'()! 81)8%63! H28%A! 1)1 1)%!
&%<%8IA! )& (03! ;-1D! 30%'-! 1,36,3! 1;! P<(,8,(0! B!
WIK:*95)(,9&8! /0%! 6-18%A ,-%! =2&! H28%A! 1)! 30%!
6-18%&&! ;-1D! ', %! ™! 2)Al /2H%! 1 6-1F'A%&! 2)!
1F%-F6=11:101=1"3 =281 16%-23'1) 2 [%AI A, -") (! 30%!
&3, AR

1"#$%&9)!IP1<9&<":(19&!=,&/,&6!(."15,6.(!;'&(95!=95!)!
<'5(),&5)-(5!(."-,-1Y3(  %/0!BZ#

Data collection and analysis:! 70-1, (01,3! 30%!
&3, A0 1H&%-F23'1)&J )13%&! 2)A! 60131&! =%-%!
8263,-%AR! J1-! H130! 28¥F3I%&)N! =% 6-1FA%A!
=1-:80%%3&! 31! 8263,-%! 30%!' 62-3'8'62)3&! &¥<;P
%;%83'1)&! 1)!30%'-! 6-18%&&! S&%%! 5662-23, &R W130!
283F'3%&! =%-%! 81)8¢,A%A! ="30! 30%! 62-3'8'62)3&!
6-%62-") (121&01-3IF'&, 2<16-%&%)323'1)1="30!U!") &' (03&!
2)AI 21 A%&' ()!81)8%63)! -%&6%83'F%<. R ] 1«1=") (! 30%!
&3, A )I=%!2)2¢_&%A!I30%! 6-%&%)323'1) ! D23%-'2¢&J! 30%!
&%<;P-%;<%83'1) ! =1- - &0%%38J! 2) Al 30%! 1H&%-F23'1)&!31!
"A%)3; 1 6233%-)&J! &'DY2-"3%&! 2) Al A';;%-%) 8%&R! /0%!
&3, A 1=2812@11;1«1=%AIH. 12!+, %&3'1) ) 2"-%! &%) 3! 31!
30%!62-3'8'62)3&!131181«%83!I'DD%A'23%!A23212H1 , 3130%'-!
%2-)") (& 2)A! -%;%83'1)&! 1)! 30%! 'D6283! 1;! 30%!
=1-:8016!1)130%"-!;,3, -%!=1-:R!!

4.1 Results of Study 1

Example project:! 9%! ;'-&3! 6-%&%)3! 1)%! 81)8%63!
(%)%-23%A! H.! 1)%! 62-3'8'62)3! 62'-1 30-1, (01, 3! 30%!
&3, A1, &3-23%130%! - ) AlL;181D6%HY'3. 12) Al) 1F%a3.. !
280'%6F%AIH . 1211)%PA2 . 18%3 , BRI/ 0%!A2328%3181) 32" ) %A!



7'-,6&!IM&J%,50!N.59%6.17)()O!P::59:5,)(,&61)!7)()!3<, '&<'IQ95F=*911=95!(.' 7" 6&I"59<'-- |
"('51$%&IR1?7&65,/1S%*/'5IRIT'5/1$95(%"; !

*+-&' 9)IN.'I/- 6&I<9&<":(-16'&'5)(/1/%5,&6!3(%/0IBDN&/!(."1%-"11)()) ((5,+%(-!,&=95;,&6!(.'1<O&<":(-# !
Group Concept description Data properties used
| | ?%.=1-A&! B%)31-&! $%62-3D%)3&! >-1(-2DD%! /%% 5,301-! $23%! 5H&3-283!

B"! 1DA) (130%!-'(031D%)31-1;1-1. 1, -! Yl ! ! ! Yl Yl ! YI
(-2A,231)!

BK! O%=1-:1F'&,2¢[23'1)!1;;)A) Y! Y! ! ! ! ! ! !
30%!-"(031316'8!;1-1.1,-1-%&%2-80!

BU! /) AY%-1;1-1) AT (130%!-" (03130%4&.'&! Y! ! ! ! Y! ! ! !
& , Hi%83!

BZ! THA) (130%!-'(031& , Hi%83!;1-1.1 ,-! Y! Y! Y! ! ! ! ! !
(-2A,231)!

BIl! >0-&1) 2<¢[%A!&%2-80!H2&%A!1)! ! ! ! ! ! ! ! !
,8&%-1A232!

BL! 1DA) (130%!-'(031D%)31-1;1-1. 1, -! ! Yl Yl Yl ! ! ! !
(-2A,231)!

Bb! 1A (130%!-'(031D%)31-1;1-1. 1, -! Yl Yl Yl ! ! ! ! !
(-2A,231)!

BM! THA) (130%!-'(031& , Hi%83!;1-1.1 ,-! Y! Y! ! Y! ! Y! ! !
(-2A,231)!

B\! N1))%8316%16¢%!2-1,)Al30%! Y! ! Y! Y! ! Y! ! !
&2D%!")3%-%&3&!

B"T!  701=") (13-%)A&")I(-2A, 23'1)&! ! ! Yl Yl Yl ! Yl !

MMZ1-%81-A&I1;IA";;%-%) 31D 283%-130%8&'&1% ) 3- U8RI« 1 ;!
30%8%130%8.&1%)3-"%&I02AID , 3'6%! 2% . =1-A&IS& , 80128!
iA%&' ()1 &, 832°) 2H' 3. 3 i§) 3%-)%3! 1;1 /0%) (&J! %38RR!
70%! 2F%-2 (%! :%.=1-A! 81,)3! 6%-! 30%&'&! =28&! ZRIT!
S7SFKRUZIID) FID2YFK\RI7'D*2-B1130%!:%. =1-A&!
2«1 30%8&'&! %)3-'%&! 02A! D,3'6%! D%)31-&! SD1&X.!
128, 3.1 DBDH%-&R! /0%! 2F%-2 (%! D%)31-! 81 ,)3! 6%-!
30%&'&! =2&! KRUK! S7$FTRLbI D)F™ D2YFLW!
>2-38'62)3! 62'-1 M6! 2-(,%All 30231 H2&%A! 1)! 30%!
802-283%-'83'8&! 1;130%! :%.=1-A&! 2)Al D%)31-&J! ‘3! '&!
6188 HA!311%Y6¢1-%130%! D183181DD1)! :%. =1-A&!;1-!
21 CF%)! D%)31-)12) AlIF'8%PF%-82)! =0'80! D%)31-&! 2-%!
D1&3! 81DD1)! ;1-! ('F%)! :%.=1-A&! SRURI! :%.=1-A&!
2)A! D%)31-&! ;1-D%A! 21 H'62-3'3%! (-260WR! J1«1=") (!
30°&!") &' (031130'&162-3'8'62) 316 2"-16-%&%) 3%AI2181) 8%63!
311 ;)A! 30%! 6%-;%83! D%)31-! H28%A! 1)! :%.=1-Al
") 3%-%838158%%! " (, -%!KVRI!

Process:! O%! 1H&%-FY%A! 62-38'62)3! 62'-&! A,-") (!
P<(,8,(0! B Y7)()! 'K:*95)(,9&FA2 , ) Al H.130%! ')'3'24
328:11:132:) (1 20 6-%F'L, 8.1 ,) 1) 1=)! A2328%3! 2)A!
%Y3-2831F2¢, 2HA!") &' (03&!1 , 31'R!1 /0% . 16%-; 1-D%AI0'E!
328:1=301,35:1-D2¢3-2") ") () 1=1-:") (I="30!A2328%38.!
11«1=") (12102) A&P1) 1%2-)") (16-18%E8R! 5) 1%Y2 D 6!
-61-3") (11;130°816-18%&&!;-1DIM4d!!

"RI732-31 =300 -%618'31- .1 2)Al 'AK)3;. 1, &%-&1 2)A!
, QUPB28I%EA!!

KRIG11:") (123130%!A2328063013- . ") (131!, ) A%-832) AR R
UR! /- (1 1,30 30%! 3116841 ="301,31 2) .1 +, %83 1)&!
HY%0 YA, &31%Y6¢<L-") (Rl
A&, -2)ALD!
g59C-2608&l R

IRI7%%') (1&1D%!6233%-)&ek61)3') (1H28:131161")3!
KAl R

LRI O%1<11 - %Al H28 -1 23130%! A23280%31 2) Al £32-3%A!31!
28711, -&UF%8&I&1D%!+, %E3'1)& R

bR /-.") (1 311 &'D6¢;.1 30%! A23283! 311 1, -1 ) UohA&!
L&) (1ab%) g%;') !

81¢,D)&!  k="30!

L!

70%! 62-38'62)3! 62'-&! (%) %-2«.1 ;1«1 =%Al 2! &'D'2-!
6-18%&841 2)1 ,)&3-, 83, -%All 2AP018! 6-18%&&! 1;! A232!
2)2¢.&'&)1 =0%-%130%.181)3") , 1, 8.1 (2")%A! 2! HO633%-!
L) AU-832) A" (11;B0%!A2328%31K%2-)380%! , &2 (%!1;130%!
311€JI2)Al(13;2D'¢2-1="3050%!3%80) "+, %&!1;1=1-:") (!
="30! A2328! Z0%! D2")! , 8%A! A232! 3%80)"+, %&! =%-%!
8%2)") (! 30%! A2328%3! 31! -%UDLF%! ')81)&'&3%)8"%8.)!
&,801281802-28%%-1826'32¢ [23'1) &! 1-186%<") (1%--1-&J!
2)A13-2)&;1-D") (130%! A2328%31 Y F2-'1, &1 =2.&1&11"3!
82) 1H%!6-1F A%AI2&1")6 ,31")31130%! , &%AI311ERIE) 130%!
%)AN\I 1,3 1;1 " T! 62-38'62)3! 62'-&! &, 88UNAKAI !
6-%68%)3") (130-%%!") &' (03&IH28%AI1) 130%! A2328%3]11 ) 4!
62'-ID'&, ) A%-&11AI30%!328 !

W28%A! 1)1 1)%! )& (03!;-1D! 58F'3. 1" 15%Y6c1-23' 1) Vil
A,-)( 58IF3.1 K SN1)8%63,2¢[23'1)V!  %280!
62-3'8'62)3162"-1 AUFU16%A! 21 A%&' () 181) 8%63R! / 2Hd!
K 6-1F"A%&! 21 A%32'%A! 1F%-F'%=" 1;! 30%! A%FY<16%A!
81)8%636R! B183! 62-3'8'62)3! 62'-&! ;18 , &%AI 1)1 21 ;%=!
A23212%-'H, 3%&!;-1D!30%! A2328%3]1 ) 2D %< 130%! 30%&'&!
PR 2HE-2831 (-2A,23'1)! D%)31-&! 2)A! 30%-!
A%62-3D%)3&! 2)Al :%.=1-A&! /0-%% 81)8%638!
118, 8%A! 1)1 ;)AY (! 30%! (03 D%)3L-! 2)Al ;1,-!
81)8%63&! :18,8%A! 1)! ;')A (! 30%! -'(03! (-2A,23'1)!
& , Hi%83R &) %!81) 8%63132- (U3HAI'D6-1F") (130%! 1F%-2«!
8%2-80! %Y6%-'%)8%) 1)%! 81)8%63 2'DUA!I 23!
81))%83") (! 6%160%! ="30! &' D'2-! ") 3%-%838&! H28%A! 1)!
30%! &, Hi%838! 2) Al 1)%! 81)8%63! ;18 , &%AI 1)18£01=") (!
306)A&I")1(-2A, 23'1) 16-10%836R!

Participant reflections:! {)! 30% 61&3&3,A.!
+,0%&3'1))2"-%)130%! D211-'3.11;!62-3'8'62)3&! 6-'D2-%. !
F2¢,%A1%2-)") (12H1, 3130%!311<") (1311=1-:1="30! A232R!
0! A%32'J! 30%.! ;1,)A! %2-)") (! 2H1,3! 30%! (%)%-'8!
=1-:x1=11;1=1-:") (1 =301 A232! 2&! &1 D%30") (! ) %=R!
1,-30%-D1-%J130%. ;1 , )A30%!6-1F A%AI%) AP, &%-1311<&!
266-12802H%! 31! ")3%(-23%! A232! ")31! 30%'-! A%&'()!
6-18%&&R!!



7'-,6&!IM&J%,50!N.59%6.17)()O!P::59:5,)(,&61)!7)()!3<, '&<'IQ95F=*911=95!(.' 7" 6&I"59<'-- |
"('51$%&IR1?7&65,/1S%*/'5IRIT'5/1$95(%"; !

70%! 62-38'62)38! 241! -%;%8MA! 1)! 30%! 307):) (!
6-18%&&! &0';3! )%B%E&2-.1 31! ,3<[%! A2328! 58&! 1)%!
62-38'62)31 60-28%A! 0'&! D2')! %2-)") (4! _P-F,&6!(.!
5,6.(13%'-(,9&-!)(I(."1+'6,&&,&619=!(.'))()D!1.) (/9!
)&(!(9IF&IID!.™*:-1(91%&/'5-()&/!1.)(1(9*99F1=95#a!
$62-3'8'62)31:-1DIMARI5 ) 130%-162-3'8'62)3!160-28%A!'3!
A%-%)%.41_N.1,:95()&<'19=1)I5)  5<.1]%'-(,9&!
95! .0:9(."-,-! =95! -(5%<(%5,&6! )&/! :59<'--,&6! (.
N(al $62-3'8'62)3!;-1DIM1R!!

5. STUDY 2 (TOURISM)

940! 73,A.1 KIl 1,-1 2'D! =281 31! &%%! 01=! 30%!
266-16-'23'1)11;121A232188'%) 8%!=1-: <1=1=0'%! , &) (!
%)AP,&%-! 31141 81,<Al 81D6%D%)3 0% A%E'()!
-8%2-80! 6-18%&S8RI O%! 28&,DUA! 30231 )1F'8%!
A%& ()%-&! ")%Y6%-"%) 8%A! =301 A2321 ="« YAl 311 ALl
D, 3'6%!'%-23'1)&11;130%!283'F'3'%&131! (%3181 D; 1-32Hd%!
="30! A232! 8263,-") (! 2)A! 2)2¢.&'&! ;1-! A%&' (Q%-=.!
)& (038R 7'D'2-<. 1311 73, A.1"J130%! A%’ () &3, A%)3&!
02A16-%F'1, 8181 , -&%=1-:11)H2&'8!6-1(-2DD") (12) Al
+,2)3328F%! 2)Al +, 2¢323'F%! -%8%2-80! DY%30LAL! ;1-!
A%& ORIW283%A! 1) 130'&J1=%1%Y 6%83%A13023130%! A%& () !
83,A%)3&! =01 H28:(-1,)A&! -1D! 3%80)'82d
) F%-&3%e  02F%!  H2&'8!  ;2D%2-3.1 =30
86-%2A&0%8! &1:3=2-%)! 2)Al ;2D''2-'3.1 ="3013.6'82d
F'&, 2¢[23'1) 13%80) "+, %&IS%R(R1802-38J1 (-2608\R!!

Participants and setup:!KLI&3, A%)3&ISKT!:%D2%&JIL!
D241 62-3'8'623%A1 ") 130%! 83, A. )1 =080!-2) ! 1-130-%%!
81)&%8,IF%! A2.&! 2&! 2! 62-31 1;! 30%! 62-3'8'62)3%!
U DY%EI-16- LIBRISES , A%)I&I=0%-%!;'"-&31 . %2-1D 283%-!
&3, A%)381")18%-F'8%! A%&' ()!;-1D!1 21, -16%2) | A%&' (!
128,38 $,-) (1 30'4! &3,A.J! 62-3'8'62)38! =1-:%A! )!
(-1,68&11;1ZP1R!!

Apparatus:! /0% 6-1F'A%A! &1;3=2-%! 311&! 2-%!
&, DD2-"[%AI") 1/ 2H%! "R

Procedure:!>-'1-131130%!83, A.J162-3'8'62) 3&!-%8%F%A!
21"5' 1-(%/0!()-F! $="3013=118& , HP32& : &V131! (%3!;2D*"2-!
=301 A232! 8263,-)(! 2)Al A232! F'&,2¢[23'1)! ;1-!
2)2¢.8'8R1/0%!62-3'8'62) 381 =%-%!") &3- , 83%AI31!88-26%!
2186%8";" %AI=%H62 (%!S30%'-!, ) 'F%-&'3. k'H-2- . "&18%2-80!
%8, 3&! 62 (VI 2)A! 31! F'&, 2«1 %Y6<1-%! 2! &2D6%K!
A2328%3! ;-1D! g59C-260&!SB2,-'1"(1)*#I KT""bVI 2) Al
06Y3-283130-%%!") &' (03&!;-1D!'RL/0%!&3, A 1832-3%AI ="30!
21 H28'81 ")3-1A,83'1) ! 311 30%! A232! =1-: ;<1 =!I 2) Al 30%!
6-1F'A%AI311&!1530%!62-3'8'62) 38! =1-:%AI1) 130%'-11=)!
81D6,3%-&V! 2) Al 21 A%H-'%;") (! 1;130%! 6-%P&3, A . 132&:R!
Z0%IHH())") (11;130%!83, A 1=2&!P<(,8(0!B! Y[%'-(,9&!
1'=,8,(,9&Z130%! 62-3'8'62) 3! (-1, 68&! ) UhAKA! 31! A%;"Y%!
-h8%2-80! +,%83'1) &! H28%A! 1)! 30%'-! &%D%&3%-! H-'%;!
$=0'80!=24&!;18,&%A! 1)!31,-'&D!")! 21 01-A'8! 826'32!
8'3.RIP<(,8,(0! @' Y7)()! <9**'<(,9&8A1)3") , %Al ="30130%!
-%8%2-80! +,%&3'1)&! ;-1D! P<(,8,(0! B! Y[%'-(,9&!
I'=,8,(,9&21="30130%32& : 13118263 , -%!A2321") 1-%23'1) 131!
30%!-%8%2-801+, %&3'1) &A1 /0%!32&.:11;1P<(,8,(01\1 Y 7)()!
(5)&-=95;)(,9&ZE2813118%2))16-%62-%!12) Al3-2) &;1-D!
30%! 8263,-%Al A2328%3! ;-1D! P<(,8,(0! @' Y7)()!
<O**'<(,9&F/0%%)A!1;130%1&3, A 1=2&!1P<(,8,(01]'Y 7)()!
'K:*95)(,9&2! A,-") (! =0'80! 30%! 62-38'62)3! (-1, 68!

b!

YU%A%AI 311 D2 :%! &%) &%! 1;130%! A2328%31 H. ! 2)2¢.&'&!
2)AIF'&, 2¢[23'1)12) Al6-%62-%! 21 6-%8%)323'1) 1 2H1 , 3!
30%'-16-18%&&!2) Al 1, 381 D%ER!/0%!62-3'8'62)3! (-1, 6&!
81, <Al'N-23%!:-1D!P<(,8(0! B! Y[%'-(,9&!/'=,&,(, 987!
P<(,8,(0! ]! Y7)()! 'K:*95)(,9&2Z)! ":1 )%8%&&2-.R! /O%!
6-18%A , -%!=28!H28%A11)130%!6-18%&&!;-1D!]"(, -%!""!
2)AI2) 1 1F%-F'%=11;101=1"1=28!16%-23'1) 2¢ [%A!82)!
HY8Y; 1, )AI") 1/ 2H%! RI!

Data collection and analysis:! 70-1, (01,3! 30%!
&3, A ) 1H&%-F23'1)&! 2) Al 60131&! =%-%! 8263, -%A! H.!
30%!-%&%2-80%-&J1 2) Al1%30) 1 (-260'8!;"%<A!l) 13%&! =%-%!
32:%)TH_12)1")A%6%)A%)3! 1H&%-F%-!30-1, (01, 3! 30%!
30-%%! A2.&! 1;!30%! &3, AR J1«1=") (! 30%! &3,A.J =%!
6-18%&&%A!  30%!  6-%&%)323'1)! D23%-'2&J  30%!
1H&%-F23'1)&12) Al30%!;"%c<Al) 13%&!1311"A%)3'; - 16233%-) &J!
&'D*2-"3'%&I2) AIA";;%-%) B%ERI/0%! &3, A 1=28&!; 1«1=%A!
H_121+,%&3'1))2"-%!8%)3!31130%!62-3'8'62) 38131 181«%83!
'DD%A"23%! A232! 2H1 , 3130%! %2-)") (! (124! 2) Al &%<;P
-%;%83'1)!1)!30%! 'D6283! 1;! 30%! =1-:8&016! 1)! 30%"-!
73, -%1=1-:R1

5.1 Results of Study 2 !

Example project:!/0%!6-1H%D!&628%!1;!30'¢!&3,A.!
=2&!18%)3-%Al2-1,)Al31,-'&D!")12101-A'8!1826'32<!8'3. !
S30%! 62-3'8'62)3& 1 &UD%&3%-! 6-1d%83! H-"%;VR! ] 1-! 30%!
8,--%)31&3,A.J130%!62-3'8'62) 3&! =%-%! 31<AI31! , 3¢ [%! 2!
A232188'%) 8%!=1-: ;<1=R11!;,-30%-130%"-1-%&%2-80!12H1 , 3!
30%! 6-1H%D!&628%R! ) ! 1-A%-1311"«, &3-23%!30%! : ) Al 1;!
6-1H%DE&! 2)Al =023 81D6CY'3.! 30%! 62-3'8'62)3!
(-1,68&! 16%-23%A! 1)J! =% ;'-&3! 6-%&%)3! 30%! =1-:11;!
62-38'62)3! (-1,6! T2R! /70'&! (-1,6! ;18,&%A! 1)! 2!
&6%8';'81)%"(OH1,-011A!;-1D!30%!<%)&%&! 1;131 , -'&DR!
/0%"-1%2A") (1-%&%2-80!+, %&3' 1) &!=%-%4!!

¥ O0'80!628%&! 2-%! -%81DDY%)A%AI") 1k8%-32")!
%' (OH1,-011Ale!

¥ O0%-%IALKI824I2) AIF'&'31-&1&6%) Al0%'-13' D%!
" K8%-32")1)%" (OH1 ,-011Ale!!

¥ 0023 ALl 6%160%! &%2-80! 2H1 , 3! k8%-32")18'3. 1!
2H-12A11)1C11(%e!!

T1-19%Y2D 6% ") 130%'-1 266-12801 T212) 2¢. &%A1£18'2
D%A'21 028032 (&! ;1-12186%8";'8! ) %' (OH1, -011AJ 2) Al
%86%8'2«. | <11:9%A! )31 30%! G&&! 81DD1)! 028032 (&!
-1D1&2) (12)Al&, H8 , 3, -%&A!!

Process:! >-'1- 31! 30%! &3,A.Jl 30% 62-38'62)3!
08U FUAB=115" L= (%/0)()-F-1 2&101D%=1-:RI/0%1B28 :!
31IF'&, 2. 106Y6<L-%121A23283IBLIHAIA L) I A'F'A , 2. V!
=2&! A1)%! H.1 2«! 62-3'8'62)36J! =0'&3! 30%! 32811 1;!
£8-26") (12! =%H62 (%! S31! H%! AL)%! 28! 2! (-1, 6V1 =28
AL1)%!H.102¢11;30%! (-1, 6&AIS , -") (BO%!A%H-"%;") (J30%!
62-38'62)3&! -%6L-MA!l A'8,3.1 DI %Y3-283) (!
")3%-%83") (1) A") (&:-1D130%!&2D 6% A2328%3!="301 , 3!
H28:(-1,)Al) 1=GA(%I2)Al:)1=") (1=023!=1, AlH%!
")3%-%83") (13112 ) 1=12H1 , 3130'&IA2328%3!!

70%! 62-38'62)31 (-1,68&! &32-3%A! =30! P<(,8,(0! B!
Y[%'-(,9&! /'=, &,(,9&Z 30%! (-1,68&! ;'-&3! 81)&'A%-YA!
30%'-16-11%68312) AIA%; ) HAI') '3 24-%8%2-80M+ , %83'1) &131!
H612) &=%-%AI="30A2328 B 1F") (!;1-=2-Al31IP<(,8,(0! @!



7'-,6&!IM&J%,50!N.59%6.17)()O!P::59:5,)(,&61)!7)()!3<, '&<'IQ95F=*911=95!(.' 7" 6&I"59<'-- |
"('51$%&IR1?7&65,/1S%*/'5IRIT'5/1$95(%"; !

*4 &' 1 )IN.'1:59+:1)5)-196&/'5), &8'-(,6)(,9&1/%5,&6!3(%/0! @D!)&/1)&!98'58, 119=I(.'1/)()! )<J%,5/1+01:)5(,<,:)&(!
659%:-1)&/1(.',5!(99*1%-)6'# !

Group Participants (# Problem area Data sources
of female, male)

Tools used

/1 KInKB! 902312-%!30%! 6<28%& 1824 !F'&'312)AIN-1=A&1 , -8%A!-%F'%=1&'3%&!SKVJ!8 , - 23%A13-2F%! 9Q%H78-26%-J1a6%) g%;") %!

-%81DD%) A%A!628%&!12) Al6<28%8&! 1;1") 3%-F'%=&!!
")30%-%&3!;1- 118241 2) AIF'&"31-&e!!

01=13116-1F'A%182%Y 6%-'%)8%& 31! &'3%&!S""VJ1&18'2<101&6'32¢"3. 1&'3%!S"V!! C11(%!70%%3&)g59C-2608&!!
F'&'31-&e!!

/KN Z Bl 118, 8%AI11)!12186%8";'8! N-1=A&1, -8%A!-%F'%=1&"3%&!SKW!8 , -23%A13-2F%! Q%H78-26%-I!a6%) g%;") %!
)%'(OH1,-011AJI=02312-%!30%! &'3%&!ISKVII&18'2AD%A'2!18" " Vil+, 2<'323'F%! C11(%!70%%3&)g59C-2608&!!

)%'(OH1,-011A&R!

/un 2! 902316¢28%&!2-%!-%81DD%)A%AIH.! N-1=A&1,-8%A!-%F'%=1&'3%&!S"VJ!8, -23%Al3-2F%! Q%H78-26%-1a6%)g%;") %!
<182€e!Q1=!;2-1F'&'31-&! (1!;-1D!30%! &'3%&!S""V!! *Y8%JIN2-31!
0131&6138&e!!

/7! 1! 0)1A%32'181D62-") (130%!A";;%-%)3! N-1=A&1,-8%AI-%F'%=1&'3%&!S""V!! OY%H78-26%-1a6%) g%;") %!

g59C-2608J)IC11 (%!
B26D2: %-JIN2-41!!

&,661-316-1F'A") ('F'&'31-&130%!
%Y6%-"%)8%!1;!<182&e!!

/1! KiJnK!B!! N2)!A232PA-'F%)!3%80) 1<1 ("%&! 718" 2 D%A"2I5KV!! /="33%-15>{1 9%H78-26%-J!

g59C-2608&JIN2-31!!

3-2F%%-&IH%!%Y3%) A%Ae!! A23218"VI1

/L! uginiB! Q1=182)130%!F'&"3&!1;!H , &")%&&! N-1=A&1,-8%A!-%F'%=1&"3%&!S""V)!a6%) |=%230%-! Q%H7 8-26%-i!a6%) g%;") %!

*Y8%x!!

Y7)()! <9**'<(,9&2 30%! (-1, 68! 8263,-%Al A232! :-1D!
1)¢)%! -%&l,-8%&) 6-'D2-<.! H.! &8-26)(! 2)Al
A1=)<12A") (1%Y'&3") (1A2328%38R178-26") (1=2&ID2")<. !
A2,)3)( 11 62-38'62)38&! ='301,3  %Y3%)&'F%!
6-1(-2DD") (! &: <€) %F%-30%%&&) H . 130%! %) Al D 183!
62-38'62)3&! D2)2(%A! 311 AFI16! )1)P-'F2d
£8-26%-8]1328:¢) (162(") 23'1) 1 2) Al&'D'2~. 181D 6%Y!
6-1H%DER! 5«! &8-26") (! =28&! A1)%! ,&) (! H-1=8%-!
%Y36)& 1)&R! Z0%! (-1,68&! %)A%A! ,6! 8263,-") (! A232!
2H1,3! 31,-'4D)! 6-'D2-%.! H.! &8-26")(! 6,H8c.!
28888 HWIA212!:-1D1&18' 2 DUA"21SUR(RI/ ="3%-12) Al
1)832(-2DVI2)Al3L, -'&DI=%H&'P&IS/-' 6 5AF'&1-JI%38R!
281801=)1")! /2Hd%! URI 5&! ) %Y3! &3%61! 30%! 62-3'8'62)3!
(-1,6&! =1-:%A1 1)1 P<(,8,(0N Y7)()! (5)&-=95;) (,9&T
70%! D2') 1) %%A&! 1;1A232188%2)") (! =%-%1311%¢D") 23!
")81)&'&3%) 8'%&JI0'AAY) 1802-283%-&12) AlE' D'2-183-") (!
16%-23'1) &R 5&121&'()';'82)3161-31) 1 1;130%! 8263, -%Al
A2321 =281 <1823'1)P&6%8";'8! SUR (R 2AA-U&EI&VI! &1 D%!
(-1,68! ,&%Al a6%)g%;")%! 31! %)-'80! 30%'-1 A2328%:38!
="30! C>7!811-A") 23%&R! /0'&! =281 2881D6¢&0%A! H. !
:1«1=") (12) ! a6%) g%;") %! -%8'6%! 82«") (12) 1 %YW%-) 24
5>(1 ="30130%! 2AA-%&&! ) 6, 31311%)-"80! 30%! A2321 ="30!
C>7!1811-A")23%&R! /0%! 62-38'62)3! (-1, 68&! ;")'&0%A!
30%! &3,A.1 ='30! P<(,8,(0! ]! Y7)()! 'K:*95)(,9&Z! /O%!
(-1, 6&1%Y6<L-%ABO%'-IA2328%3130-1 , (O!F'&, 2¢&23'1)&!
N)1g59C-260812) AIN2-31R!!

/0-1, (01,3130%! 30-%%! A2 . &! 1;130%! &3, A3 2«1 (-1, 6&!
=0p)31 30-1, (0! &UF%-2d "34-231)&! 1;! P<(,;8,(0! B!
Y[%'-(,98!/'=,&,(,9&Z81!1P<(,8,(01]!Y7)()'K :*95)(,0&X!
/2H%! Ul 801=&! %280! 62-38'62)3! (-1,6&! D2')!
-08%2-80! A'-%83'1) 1 30%! A2321 &1 , -8%&! 2) Al 30%! 3118
, &UARIE) 130%1%) Al 2¢162-3'8'62) 31 (-1 , 68! D2) 2 (%AI3L!
"YAIF2¢, 2HA6! ) &' (038! 1-130% ' &% D%E%-1 6-11%83R! /1!
HO633%-1 "<, &3-23%! 30%! = ") Al 11 -%8%2-80! +, %&3'1)&! 30%!
2D &I 2NDBIHAILI2) &=%-12) 1%Y 2D 6%l a) %!3%2D!
118, 8%A! 1)! 266-1280") (! 01=! &%28&1)&! *):¢,%)8%!
31,-'&D! 2)Al =0%)! ;1,)A! 3023 30%! 81--%23'1)! 1;!

M!

8%281)2¢3.1 2)Al 31, -'&D! '&! 6-1H2H<. I <1=! ;1-1 30%"-!
32-(U31 (-1, 601;18 , &%A! 1)181D62-") (1 30%!32- (%31 8'3.!
="30! &'D*2-! 8'3%&J! H28%A! 1)1 =%230%-1 2)Al 130%-!
6-UA'831-&A!!

Participant reflections:! {)! 30% 61&3&3,A.!
+,%83'1))2" %) 30%! D291-3.! 1;! 62-38'62)3&!
%;%83'1)&! =%-%! ,)2)'D1,&4! 2«! -%&61)&%E&! ) 13%A!
A232! 28+,'&'31)! 2&! 6-'D2-.! %2-)") (! ; 1«1=%A! H.!
F'&,2¢[23'1)! 1;1 A232! 2)Al 2)! )8-%28%A! (%)%-2<!
,)AR-&32)AN (P 1;1 A232) 38! 6-18%&8&%&! 2)A! "3l
613%)3'2¢&! ;1-1 30%! A%&'()! 6-18%&&R! W& A%&! 30-%%!
-%&61)A%)3&! ="30! D1-%! 3%80)'82¢ H28: (-1, )AJ! 30%!
62-3'8'62)3&! =%-%! 2«&1! ,)2)'D1,4&! 31! -%61-3! 01=!
802«H) (1) (1"31=2&131188-26%! A232R!!

>2-38'62)3&! %D602& [%A! 30%! 3-2)&'3'1)! ;-1D! $232!
81«%83'1)1311 $2321%Y6¢1-23' 1) 4l catttte! (1:9;'& (!
8,-%)*V'/! (11)()! %-,&6! (.'1 (99*-1 :598,/'/1 (9! %-#!

A &)F+O1Y**1(.9-'1* &'-19=1/)()!I'5'1<9&8'5('/!,&(9!)!
8,-%6)*15":5'-'&()(,9&19=I(.'1(.5"/)0-19=1)5  /I95F#c!
$62-38'62)3! :-1D! TR 71D%! -%&61)8&%&! ;,-30%-!
Oh;683AIL) BO%I) %8%&&3. 1 1-IF'&, 2¢ [23'1) 13118%%130%!
A2321")181)36Y34 cattte! 8,-%)* V,&6! (.1 /) #7951 ;1 (!
=,5-(15)%0! ;) F'- -'&-"1)&/! -1 %-'=%*D! |.'&! ?1 <)&!

1 (! 8,-%)**0D! -,&<'! (.,-! )F-! (.1 NQ! ;95'
<9&<5'(#IN,&/,&6!9%(!(.)(1(.'5'I'5';)&0Y,=="5'& (!
)0-1)&/!/,=="5'&(! (99*-1 (9! 8,-%)* V'l ,(D! I)-! & <'#c!
$62-3'8'62)31:-1DIT3IA!!

70%-%! =%-%! 2€11 F2-'1 , &1 130%-1 61")3&! -2'8%A1 ") 30%!
0e61)&%EA 5! 62-38'62)3 =90 2! 3%80)'82d
H28: (-1, )Al-%:%83%AI 1)1 A%D .&3";.") (! =1-:") (1 ="30!
A2324cd(-(%/0eL % /1 (91%&  ['5-()&/1(.)(1(.'5"!
-1&91&"/19=1)&01/":1('<.&,<)*IF&9II*/6'D!(9!-()5(!
%)0,&6! 1,(.1 ))()! )&/! )::*0,&6! (I d,&! (.'! /'-,6&!
:59<'--ec! $62-38'62)3! ;-1D! T2WR! B1-%! 62-3'8'62)38!
) LIAI30%! 83, A 10%<6") (130%D!HI%-! , YA-&32) A" (!
30%! 60%) 1D%)1)! 2-1, )AL H' (1 A232]1 2) Al ')8-%28") (!



7'-,6&!IM&J%,50!N.59%6.17)()O!P::59:5,)(,&61)!7)()!3<, '&<'IQ95F=*911=95!(.' 7" 6&I"59<'-- |
"('51$%&IR1?7&65,/1S%*/'5IRIT'5/1$95(%"; !

30%'-1 2=2-%)%&&! 1;! 30%! 1)<)%! A232! 3-28%&4! cd(.!
-(%/0e! )*-91 ;)" ;' ;951 ))5' 9= (.'! /,6,()*!
=99(:5,&(-1?1*)8'19&* &'DI'8'50/)0#1S)&0!:'9:*1)5'l
1)5&,&6!)+9%(!(.,-D!+%6(1?)/1&9(1J%, ("1%&/'5-(99/!, (!
%&(,*1&91#862-3'8'62)3!;-1DITEW!!

6. DISCUSSION

70%! 8, --9)31 &3, A1 %Y6<L-%A! 30%! 266-16-'23'1)! 1;1 2!
A232188'%)8%!=1-1 ;<1 =IH. 3=11(-1, 6&!1;!D 283%-PU%FY!
A% ()! &3, A%)38! 31! 2! A%&'()! 6-18%&SR! B)! 30'&!
8%683'1)J1-%8 , G&1:-1D130%!3=1183, A'%&! 2-%! 6 1&'3' 1) %Al
QN 2)A! A%&'()! ¢3%-23, %! 0'(0<¢(03') (! ;,-30%-!
-08%2-8011661-3, )'3'%8A!!

6.1 Gaining domain-knowledge !

70%!3=1183, A%&I A';:%-%A! ) =1-:") (! ;-1D! 6-1F A%A!
A2321573, A 1"VI2)AI8263, ') (1A2321573, A IKVII2) AIBOY%!
62-'8'62)381;2D'¢2-"8%AI="30B0%!A2328%3&IA";:%-0%) KR!
J1-173, A1 "1 SD2830%-! 30%&&! -%81-A&V! =% ;1«1 =%Al
(AU U&IH . IS 2[ LISKT " bVI3LI=1-:1="301;2D"¢2-!
A2328938! 2)Al D%&&. ! A2328! /0%! 62-3'8'62)38! =%-Y%!
:2D'2-1 =01 J0%! (%)%-2d ALD2")! 1:! J0%! A2328%3!
SHUA") (1%)-1«<%AI") 16-1 (-2D D%&!30231-%6+, '-tp1=-"3") (12!
D263%-130%&&!1311;")'&0130%! &3 , A . VI 0 1=0%F%-J1 &36F%-2!
A23216-16%-3%&! =%-%! , )8%2-1:1-130%D1S02F") (! 1) %!
D1-%! .%2-! Hob; 1-%! 832-3") (1 30%'-130%8&! 6- 1%683VR! / 0%!
A2328%3! =281 )13 %)3-%¢.! 8%2)! $9'8:02DJ! KT*'ZVi!
30, &130%162-3'8'62) 38 ) UWAKAIZLIALIA23218%2) ") (11)!
R /0'&! W=5,<(J0&K 11 3,-)%A! 1,31 31! 81)3-'H, %! 31!
@ON( 2! D1-% AW'GAL ,)A%-832)A) (! 1;! 30%!
A232831 ] 1-173, A 1KII1 28130%!162-3'8'62) 38! =1-: %Al 1) !
30%'-1 1) (1) (! &%D%&%-1 6-1%831 2)Al 02A! AL)%!
-8%2-801 6-'1-1 31! 30%! &3,A.J (2'))(! A1D2')P
2 ) 1=A (%' =281%&&16-1) 1, ) BUAR!!

/0%! 'D61-32)8%! 1;1 ALD27)P:)1=%A(%! 028! 1) (!
HY6%) 128 1) 1=GA (%A 2) Al-%&%2-80%A1")1A2321D") ) (!
$5)2)All Wik! 2)Al Q, (0%&J! "\\IVI 2)Al 23%-! A232!
£8'%) 8%1SO 2«¥%-12) AT 2=8%BIKT"URIC2') ") ('A1D2")!
2 ) 1=AA (%) HHAGRLIHYIB1) & A%-%AI=0%) 16, -&, ") (12!
A232188"%) 8%!=1-1 ;<1 =1") BO%IA%E' () 16-18%&&"1288%&8!
31121A2328%0318 , 80128183, DHUA!,, 61)116%)1A23211-12!
A%& ()16-18%8&123121028 : 230 1) VIE3 <+ , -&IH , A") (!
,6130%!, ) A%-&32) A" (!=0231'&1") &' A%BONIA2328%RI/0'&!
DAN-832)A) (1 82)! H! ;1&3%-%A!I H.! 2AA'R'1)2d
A%&B8-'63'1)! 1;130%! A2328%3! $&1D%3'D%&! 82<«%A! /)()!
1,<(,9&)50/1311A%&S-"HUI30%!A";;%-%)316-16%-3%&!") 130%!
A2328%R! $%&' ()%-&! 82)! 241! , &%! 130%-11 +, 2323 Fop!
A23210%)+,'-"%&1;1-1(2)") (IA1D2) 12 ) 1=A (%J11-182)!
81«2H1-23%!="3012IA1D2") 1%Y6%-3131 1!

6.2 End-user data tools as an assemblage

/0%! &3%6&! 1:130%! A232!1 &8'%) 8%! =1-;<1=In!&, 80! 28!
8263,-") (11)<)%! A232! 1-180%2)") (! 21 A2328%3! n! =%-%!
:1«1=%A! 30-1, (0! %)AP,&%-! A232! 311<4! &%U%BA!
266-16-"230%. 1 ;1-1 30%! YUUA&! 2)Al &: '« GE%E! 1:1 30%!
62-38'62)38! G%2-)") (! 2H1,3! 30%&%! A';:%-%)3! A232!
311<&1=2810"(0¢ (03%AI2812!D211-132 :%P2=2 . ;-1 D!30%!
&3, A%EAIW , 311 30'&) 266-1280! %2A&! 311 %) AP, &%-1 A232!

\!

311! ;1-DY) (! 2! &.8&3%D! 288%DHR (%! $2¢) (! 2)A!
7828801 "\MKVIl =0%-%! 30%! A':;%-%)3! 311<&! %) 2Hd%!
A'%-%)31 283'1)&! 311 H 32:%)1 1)1 30%! A2328%3!
J1«1=") (130-1, (0130%! D , 3'6%!&3%68! 1;1& , 801 21 A212!
=1-:1=10266%)!H.!,8&") (1) 1)P6-1(-2DD23'8!31 14!
/0%!&. 83%D! 288%DH2 (%! 028! 61&'3'F%! 2) Al )% (23 F%!
81) &%+, %) 8%&R!/ 0%! 288%DH:2 (%1%) 2H&I A%&' () %-&!
311 163'D'[%! 30%'-! =1-1;A=1,&") (L A;;%-%)3! 3114 ;1-!
A';%-%)31326.:&J180118") (! D1-%! 266-16-"23%131 141 ; 1-!
8%-32")! {1H&R! ], -30%-D1-%J! =0'€3! &1D%! 311¢) (! &
(%) %-'811& , 801281 213%Y31%A'31-13023182) 16%-; 1-DIH288!
83-) (! 16%-231)&! 1)! 2! A2328%3! SWRQRI! ;")AI 2)Al
~0h6<28%VI1130%-131 1<&I2-%1A23213 . 6%!1&:6%8"; ' 8IS%R(RII (% 1P
1823%A! A232! '8! 3.6'82«.1 )&6%BIA! 30-1, (0! D26P
H28%AIF'&, 2¢ [23'1) &)1 =0'@31 A2321="301 ) , DH%-&! 2) Al
823 (1-"%&! 2-%! 6ABUA! 1)! (-2608WR! QL=%F%-)!
A':%-9)313118182) 1-0+ , "-061 8%-32') 1:1-D 2381 2) AL A232!
3-2)&:1-D231)&! 31! 6-%62-% 30% ')6,R /0%
81D6¢823%&130%!%2-)") (18, -F%!L;1A";:%-%)31%) AP, &3%-!
A2321311¢812) Al30%! 288%DH2 (% & 1F%-2! , &2H'¢3.R!

6.3 Question-driven enquiry

J1«1=") (130-1, (0!21A232188"%)8%! =1-: <1=1")!73,A.!
KJl 30%! 62-38'62)38! ")'32«.! &3-, ((A! =301 30%!
81D6,323'1)2¢30") ") (1-%+, '-%AIH . 1A2321 28+, '&'3'1)!
30-1, (01&8-26") (J12) AI="30! , ) A%-8&32) A") (!=023! ") Al
1;1 +,%63'1)&! 81,¢Al 30%.! 618&'HM! 2)&=%-! H.!
8263,-") (! 2)Al 2)2¢.&") (1 A2320 Z0'&! , ) A%-832)A") (!
")8-%28%A1 30-1, (0! 2)!"3%-23'F%! 6-18%&&! ")! A%:")") (!
HO633%-1 + , %€3'1) &J1 2) Al 281 21 81) &%+, %) 8%! 8263, -") (!
D1-%!32- (%3%AI A23215266-1Y' D 23%<.102¢;130%! 3 D%! 1;!
73,A.IKI=28186%)311) 1AL (1D, 3'6%!'3%-23'1) &R/ 08!
"06-23'F%! 6-18%&&! 1;1 -%:")") (! 30%! -%&%2-80! +, %&3'1)!
2)A! 81«83") (! A232! 311 %Y3-2831 ') &' (03&! 266<%&! 30%!
A232188'%) 8%!=1- ;<1 =11;B0%IB1P%F1¢,3'1)11;16-1HU%D!
2)AI&1¢,3'1)18628%!IS$1-8312) AIN-1&&JIKTT™R!!

$U&' (O%-&! 2-%! %Y618%A! 311307y =) (! 2H1, 3! ='8: %Al
6-1H®%DA! Sg'33U! 2)Al O%HH%-)! "\bU" W,802)2).!
"\\KVI2)Al;1-D , 23%IA%&" () 1+, %&3'1) &13023! (%) %-23%!
A% ()! &628%&! $&,80! 2&! iQl=! D'(03 =%oe
+, %83' 1) &RI Q1=%F%-J! A,-") (! 30%! &3,A.J! +,%83'1)&!
31=2-A&); 24"; 2HUn6-1F2HUI0 . 6 130%&%EIS-%&%DH) (!
30%! W-<,'&(,=,<! :'(.9/XZ 3,-)%A! 1,31 311 H%! DI1-%!
6-1A, 83'FU%R /0-1, (01, 31'%-23'1) &)1 62-3'8'62) 36! H130!
81)3),1,&.1 @%2-)3 DI1-%P2)APD1-%! 2H1,3l 30%!
A1D2')J12)Al 2&1!' D6-1F%A!30%! 'D618%A! +, %E3'1)&!
30231 82)! Hb! 2AA-U%&EKA! F'21 A2321 %)+, RLE)! 1,-!
THE%-F23'1)J1 =1-2") (1 =301 A'(’32¢ A232! ;1-1 Ak&' !
%)+, Yk, -%&l 2! D1-%! 6-%8'8&%! +,%83'1)!
:1-D, 231 H. 1A% O %-EAO 0" G121+ , 2¢323 Foplth)+, '-.. |
&,80! 28! ;'UA!l TH&%-F23'1)&! 82) ! HUl i:1-('F") (! =0'%!
81)A, 83AJ %) +,"-.130-1, (0! A'(32¢ A232! 81«%83'1)!
O+, "-%68&1 6-%8'&' 1)1 ") ) &3-, 83) (! 21 &1;3=2-%!311Q16)!
30'8! =231 30%! 8-%23'F'3. 1 1;1 AU&' ()%-&! '&! 802) )Uh<lhAl
")3110. 6130%& &12) Al-%8%2-801+, %&3'1)!;1-D , 23" 1)R!!

6.4 Creative uses of data exploration !

5181DD1)! A232! &8'%)8%! 3%-D') 11 (! ;1-130%! %2~. !
&3%6!1;1%Y6¢1-") (1A232!"%! UMK:*95)(95017)()! P&)*0-,4U
S*BEW *$5! =281 1-'(")2«.1 D)3-1A,8%A! ;1-1 30%!



7'-,6&!IM&J%,50!N.59%6.17)()O!P::59:5,)(,&61)!7)()!3<, '&<'IQ95F=*911=95!(.' 7" 6&I"59<'-- |
"('51$%&IR1?7&65,/1S%*/'5IRIT'5/1$95(%"; !

%Y6c1-23'1)11;1) , D%-'82d A2328%3&! , &) (121832383824
311HLY! S/, :%.31 "\bbWR! N1DD1)<.! A,-)(! *$5)!
F2-'1, &1 £32383'824 3480) "+, %&! 2-%! 266¢%AI 31! HUt33%-!
L) A%-832) A130%! A232]1 (%) %-23%! F2-'1, &10 . 6 130%89%8!
2) Al3%&38018%!2 (2") &3130%IA232Rp , 15" \\ZVJ!; 1«1 =") (!
>'%-808! 6-2(D23'8'&D! %Y62')8&! 01=! A%A,831)!
YA, 831)! 2)Al 2HA,831)! 62.8!1 21 10! ') *$5i!
2HA,831)! &1 ,&U%A! 311 (%)%-23%! 2! 0.6130%&'&)!
A%A, 83'1) 1311%F2¢, 23%!30%! 0. 6130%&'&! 2) AI') A, 83'1)!
3114,83';.130%! 0. 6130%&'&! ="30! %hD6'-'82< A2328! B1&3!
81DD1).JIA2321 2) AIF'&, 2 2) 2¢. 88! &1 32- (U3A! 23!
L&) A%A, 831! 311 2)2¢.&%! A232! SO1)(! 2)Al
/01D28&JIKTTZIR!!

1) 3%-%83") (<. 31 30%! %2-<.! 6028%! 1;1 A& () '8! 2- (<. !
)i, %) 8%AIH. 12HA, 83'1) 15 1¢: LIKTTN\MS1-83NIKT " R!
Ol 1H&Y-F%A! 30%! ,&%! 1;1 A232! 28! 2! &1,-8%! 1;!
N&6'-23'1)J ;1«c1=") (! 2)! 2HA, 83F%! &%)&%D2:") (R!
/0% 266-1280!1;1T2!0" (0 (03&!30'&4130%.. | F'& , 2¢&%A!
£18'2d D%A'2! 028032 (&! 2)A! ;1,)Al &, H8,4,-2d 2)Al
82) (102803281 ;YA (1) & (038!30%. 1A'AN) 13! 1) 1=!
H%;1-%02)A! 3023 30%.! 81,<Al ,&%) 2)Al (2))(
=) 1=aA(%!30231 130%-="83%! =1 , Al02F%! H%%) 102-Al31!
(2)-1D!, 8%-1") 3-F'%=811-1; U<AI&3 , A'%&RI/0%.. !, &%A!
30%'-1;")A") (&) 1313116-1F%! 210 6130%&&JIH, 3 , 8%AI 2!
8-%23'F%!301 , (03! 6-18%&&!311%Y6<L-%! 2160%) 1D%) 1)!
130%-="8%! 30%.! =1,<Al 02-Ac.! 288%&&A! /0'&! '&! 2!
8-0023'F%! =2.1 1;1 ,&) (! A232! n! L&) (! A232! 28! 2!
(%) %-23'F%IA%E" ) 13114nJ12) Al1) %! =0%-%130%!0 , D2)!
2HA, 83'F! 8%) &%D2: ") ('8! ) %8%&E&2- . 1311 8-%23%! 30%!
-'(03181))%83'1) 8R!

BU&' ()%-&! 2-%13-2) BAI"Y D 2: ") (18%) &%! 1;130%! =1l
11«1=") (1 623%-)&! 1;1301, (03! =0%-%! =023! '&! H%") (!
A%&' O%AI'&IHA") (1) ;1-DU%AIH. 12181) &32) .. 1-%;-2D%A!
6-1H®%D! &628%! SH1-83) KT""W! a,-! 1H&%-F23'1)&!
YA'823%! 30231 30'&! &:'<@U3! 82)! H! 3-2)&:%--%A! ;1-!
0%Y6c1-231-.1 A232! 2)2¢.&&J L&) 2)! 2HA,8IFu!
0.6130%&'&! (%)%-23'1)! 28! 2! 8-%23'F%h! 6-18%&8R!
1.-30%-1 &3,A%&! ) ,)A%-&2)A) (! 30%! 8-%23F%!
6-18%&8130-1, (01, 330%!A232188'%) 8%!=1-: <1=181, Al
0%<6! ");1-D") (! )%h=! A232! , &%&J1 2)Al ") (%)%-23") (!
1,3, %l A%E ()| D%I01AK!I="301A232}!

6.5 Limitations !

a,-183,A.181)3-'H, %&I2) 11F%-F'%=11;")81-61-23") (12!
A232188'%) 8%!=1-: <1=1")130%! A%&' () |6-18%&&I!'3I =28/
)1)%30%%&E! 81)A, 83%A! ="30! D283%-PUFKI A%E'()!
&3, A%)38A1] , 3, -%1-%&%2-801="301%Y6%-3IA%&' () %-&I2) Al
AR ()! 6-283'8%! =1, Al &,661-3 (h)%-2<[') (! 1,-!
DAY (&) ;1L A%E O%-&! 1)1 2«! %Y6%-3'8%! GhF% 2)A!
A% OQ%-&! =1-:") (1)1 20 -2) (! 1;1 ) 1)PUA, 823'1) 2
&%63") (8R1] , -30%-D1-%J130%!8 , --%)3183, A 1=281¢ D'3A!
311=1-1") (I="301A232181«<83%AL-1DI1)<") %1-%8.1 , -8%8A!
J1-1 5,3,-% %8%2-8001 '3l =1,<Al H%! %&6%8'2«.!
")3%-%83") (13119%Y6<1-%1A%E () %-&1=1-1") ('="3018%)&1-!
A232]1 6-1A, 831 <L (P;'%&! 2) Al &11 ;1-308! EG'D23%<.! =¥%!
016%! 30'¢! &3,A.1 ")&6™-%&! :,3,-%! -%8%2-80! 1)!
'D6-1F") (! A232! DW01A&! 2)Al 3118 32'<1-%A! ;1-1 30%!
62-38,2-'3%&11;30%IA%& () 16-18%E&A!!

"l

7. GUIDELINES FOR USING DATA IN DESIGN
ENQUIRY

/0% A'G8,88'1)!1 %)2HME! 311 A8 30%! ;1«1=")(!
(AU %8101 =1311") 306 (23! 21 A232188'%) 8%! =1- 2 ;<1 =!
1-1A% Q%-1%)+, - .41

1) Access to data is not enough" 2301, (0!A232!
82)! Hu! 28+,"-%Al F'-3,2«.1 2H1,3 2).!
60%) 1D%) 1)J1'31&3'«! ) %%A&!31IH%! D 2A%!&%) &%!1;!
2)A1")& (038!1311H%! 81) 8¢, A%AI3LIHY%! , &%AI")130%!
A%&' ()!16-18%&4&R!

2) Explore data creatively"!  A%&'(Q%=.!
&%)&%D2:) (! 1;1 2HA, 83F%! &.)30%&'&! 82)! Hu!
266¢%AI")IA23210%Y6¢1-23'1)13118%%: 1) &' (03&!2) Al
")86'-23'1)&R16)130'61828%I! , &) (PA' (32<1A232182)!
D2:%!2)!,)8%%)!160%) 1D%) 1) IF'& HR!

3) Navigate the whole process”! 30%! 61=%-! 1;!
,&") (121A232168'%) 8%!=1-- ;<1=Kk'%&!") 130%!F2-'1 , &!
&6&! ;-1D! ;1-D,<23) (! 2! +,%8&3'1)J 28+,"-) (!
A2321 2)A! 30%)! D2:) (! &%)&%! 1;1 A232! ;1-!
283'1) 2H%!) &' (03&R!!

4) Use data exploration for its strengths”
+,2¢323F%! D%301A&! 311 (2! :)1=®%A(%! 1)!
81)3%Y3&! 02F%! 30%'-! D%-'38J! 2) Al A" ("32<1 A232! 23!
H%&3182)12, (D%)312) AlH%! , &%AI)181)8%-31 ="30!
30%DAR!

8. CONCLUSIONS

70%!I8, --9)31=1-116-%8%) MAIB=T11%Y6¢1-231- . 183, A'%&!
U2H1-23") (101=! 21 A2321&8'%)8%! =1-: :<1=181 , <Al H!
2A263%A1") 121A%8" () 1-%8%2-8016-18%&S8R1L/0%!: ) A") (&!
ABD1)&3-23%! 30231 A%&' () %-&! 3-2) &:%-1 30%'-! 8-%23'F¥!
82628'3.1311 0.6130%&'&! ;1-D") (! ;1-1 A232! 81«¥%83'1)!
2)A!, &%!30%'-1 A%& ()%-18%)8%D2:") (131! &.)30%&'8%!
A2321 %Y6L-23 1)1 1:1 A'('324 A2321 )T A& ()1 %)+, - . R!
N, --%)%.1%Y'83") (1 %) AP, &%-1 A2321 311&! 82)! 0%6! *)!
81DH')") (! 2! A232! &8'%) 8%! =1-::<1=!")130%! A%&'()!
6-18%&&!31102-)%&&!30%! %F%-P')8-%28") (1 2H , YA2) 8%!
1A' ("32A2321A%&8-'H") ('A';;%-%)3160%) 1 D%) 21") 130%!
=1-AR D)1 1,-1;,3, -0 =1-20l =0! 2'D1311 81)3") , %! 31!
81)3-'H,3%! 31! 30%! 8,--%)3 A%H23%! 1)! DU%301A!
A%FI16D%)31;1A232P2=2-%1A%&" () | D%301A&A!!
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12. . 2A) BRIl >'23%3&: .P7026'-13 CH 2)Al 7D 3001 >l
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$'&81F%-.1") 1 $232H28%E I P?!;)6)V,&' J1""bSUVI! 6!
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T% ) Hb- (IBRISK T bVIi5 15%&" () 1>%-86%83'Fo%!1) 15232 R!
>-18%%A") (&! 1;! 30%! KT""b! NQi! N1):%-%)8%! 1)!
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g%&%2-80!1="0101)PQ, D2)& 1 >-18%%A") (&! 1;130%!
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7 .&3%D&! KT""LJ! 668! UbbnUMbR! SNBJ! O%=! p1-:J!
OpIE75H!

C-2DD%JIGN!I /1- I BRI2) Al 731-%.J! BRISKT"" TVIiQ1=!

1);1-D231)! j'&,2¢[231)! O1F'8%&! N1)&3-,83!
§'&,2¢[231)&)  ?MMM!  N5)&)<(,9&!  9&!
h,-%)* V)(,9&! )&/ 29;:%('5! T5):.,<- Rl [***]|

"LSLVII66RNZUNNI KR!

C-2.J1 R NO2DH%-&J! GR 2)Al W1, )%(-, 3! GRI SKT*"K!
7)0! g9%58&)* ;! )&+99F 1 7)()! g9%5&)*,-;!
)&+99F R
03364mA23201 , -) 2¢&D02) AH1L R %Rk SG2&3!
“963-"96FSALIKNI B 2-80IK T MA!

Q! WRI BRI $2'%.J1 SR C, I gl /R G%h="&J! WR)!
B23%&,[2:0 B 2)Al B1-(2)Jl gt /Rl SKT"bV!
i$HD18-23'[) (! $232! 78'%)8%!! /0%! N1DD,)'3.!
$232178'%)8%! O 1-:8016812) AIN28&H& II") | B23%")!
7RISR, «'%)J1 ORI 2) Al CL((*)&J! 7R >RI SHA&V! 1,6!
70! MN<(95,-0! 29%+95)(,8" P:59)<.- Rl
NO2D# 76-") (%-! £)%-)23'1)2d >, Heg0") (! SW'(!
$23217 2831-"%&4IN 1«2H1-23 Fh!566-1280%&\R!

22) AUI7RII> 2068 - SIISRIQU-83%") JIGRIBRIZ ) AIQU%-)!
QRU SKTU'KVI i*)3%-6-8%! $232! 5)2¢.&'8! 2)A!
§'&,2¢[231)8 B)! DM-Fu=! 73,A. 0 2MMM!
N5)&-)<(,9&-! 9&! h,-%)*V)(,9&! )&/ 29;:%('5!
T5):.,<- JMS"KVIIBBRIKN " bnK\KLA!!

2¢) (I gR! 2)Al 782880"! ORI $™\MKV! i/0%! OY%H! 1;!
N1D6,3) (¢! N1D6,3%-! /%80)11(.! 2& 71824
a-(2)'[231) 1) IP/8)&<'-!,&129::%('5-1h9*%;'I
@B*GUF%-1S5AF2)8%&!")IN1D6 , 2%-&VJI66R! "N\ TR!!

211 gR SKTT\V! i5HA,83F%! /07):)( 2)Al
7%)8%D2:") (4 /0%! $-'F%-&11;1$%& ()17 . )30%&'& !
7'-,6812--%'-  JIKLS"VII66R!" InKMR!

G.8%33]! BRISKT"'UV! is$232;'823' 1) t4l D2:") (! &%) &%! 1;!
SH'(V1A2321") 12181 D6%Y!=1-A'JIM%59:")&!g9%5&)*!
9=! ?2&=95;)(,9&! 30-(;- R! KKSZVW)! 668! UM nUMLR!
>2¢(-2F%!B28D'«2) |E 2R!
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B2-80'1)")"J! CRI SKTTLV! i*Y6¢1-231-.1 8%2-804! ;-1D! 76%%AI NI 2) Al aH%-2)A%-J! gR! SKT™'LV! i$%&'()") (!
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SR 2)Al N-1=8-1;3) qfl SKT"ZV! iQ,D2)P$232! 78'%) 8% >-%A'8FFU! 5)2¢.3'8&J1 2)Al W' (! $2324! 5!
1)3%-2831)41/0%!Q , D2) 17 28%! 1;130%! $232P$-'F%)! gUF1¢,31)! 7023 9« /-2)&;1-D! 7,66¢.! N02')!
718'%3. I133fiIM*'<(59&,<!g9%5&)*!! $%&' ) 2)Al B2)2(%D%)3)! g9%5&)*! 9=! 1%-,&'--!

- 21 | | I

g'BUIQRIORIGRI2) AID%HH%-)IBRIBRIS \bUVli$ %D D 28! 496,-(,<-IUZSKIIBBRbDNMZE
Y121 (%) %-2430%1-.11;162))") ()1"9*,<013<,'&<"- ! 9'8:02DJIQRISKT""ZVIi/'A. 1A232')1g9%5&)*19=13()(,-(,<)*!
ZSKVIIB6R!I™ 1 1n""L\RI2¢, =%-1582A%D'8!> , H'&0%-&R! 39=(1)5" JIN\S"TVII66RI"" NKUR!

72) A%-&J! R WRPOR! 2) Al 73266%-&J! >Rl qR! SKTTMVI NP 91) (II>RINRI2) Al /01D 28I GRISKTTZVIC , %831 *A'31-&!
8-0623'1)12) A130%! ) %=1<2) A&826%&! ;! A%&' () 1129 L )3-1A,831)PPj'&, 24 5)2¢.38& 1 ?MMM! 29;:%('5!
7'-,6& IZS"VIIE6RIIN"MRI/2 .<1-1r1]-2)8'8Al! T5):.,<-1)&/! P::* <)(,9&-D! @]YkZO@K@B KZSIV!

| Rl

78011 1;! $2321 SKT"'LVI j&*,&'1 29%5-"- ]I 3<.99%1 9=! BERKTNK™:

7)) R 0RB6&4m&8011<1;A23281- (181 , -8%&n!  SG2&3! P, IINRIQRIS™\\ZVII5HA, 83'1)e!$%A , 83'1)elf)A, 83'1)e!
-03-"%FHAUK\IB2-80IKT "MWR! 181 /0%-%! 2! GL("811;1 *Y6<1-231-.1$2321 5) 2¢. &'&eR!

5)),2d B%%3") (!
1;1 5D%-'82)! *A, 823'1) 2 g%&%2-80! 58&18'23' 1)R!
O%=!a-%2)&JIG1,'&2) 2!

nK!



