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1! Introduction

1.1$Why Critical Data Education is Urgently Needed

How Digital and Data Technologies Affect Our Lives
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The Knowledge Gap
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Responses toChallenges around Datafication
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Why Technical Skills Are Not Enough
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1.2$Goals and Purpose of This Study

Background of the Study
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4,$$48&! %.60$! $+&! 283-289%, @&! 65! $+&, 3 DBLAUGHZBH&! '6-$! ,'263$%($! 96"0(,$,&-! >+6!
9033&($4;!,'248'&($193,$,9%418109%%,6(1%.60$!1%3$%5,9%3,6(!, ($5! Z8NABETES!$+& 196 ($&LS-!
[(1>+,9+1$+&-&!138-6039&-1963&10-&11%(11+6>1$+&:1%3BIBE@ &1 <

Q; 1-$01;1%$$&'2 $6!%6113&--1$+&-&!/%2-1,(1&'2,3,9%41%(1!$+&63&$,9%4! 38HBLI3Q !
$6R

YD 8,7,&%4' %o+ #49, 452" $2,%" $HI%&)" %6/, "3 V" I"HSHIV& (VoS VoBH-EHS, "Vol! >+ 0+
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The Purpose of the Research
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4,$83%9;! &109%$,6(<! *+&-&! 23%9D/R4B6(-! 96($3,.08 &I$6! $+&! +,/+4,/+$&1! /%2-1 ,0%$%!
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1.3$Methodological Approach and Research Questions
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2! Literature Review

2.13Why Do We Need Education about Datafication?
!
2.1.1! Introduction into Critical Data Studies

The Datafication of Our Societies
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%(%4;-& IB=U)EAI 2<SXD<!983/08$+%$! $+ -1 1%6$%5,9%$,6(! -1 +%622&(, (/! $6! 603! &($,3&!-69,&$%4!
-$&-Al%-! '63&!%(11'63& !,(563'%$,6(1%.60$+0'%(!.&+%@,603! %(12&624&F-1%$$,$01&-! 96(1!

-&($, &($-1,-1$03(&11,($6!1%$%!26, ($-1$+%$19%(1.&1%6(%4;-&11%(110-&11563!'%?, (/11&9, -, 6(-1%(1!
2381,9%,(/150$03&!.&+% @MBOA <D<!QY%BEI+p(.&3/831%(1!IM0?,&38.811%$%5,9%$,6(1(6$!6(4;!%-!
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18$>632-AIMB($&($!%(11*89+(646/;1=U)XAlI24, D<
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C+,4&1'%(;! 1%$%! --$&'-1 %63&! 1&@&A628&1! % (1! ,'248& &(SE > $+! /661! ,($&($,6(-! BO9+! %-!
,(93&%-811&55,9,8(9;A!4&--1-0.K&9$, @&! 18P (/'63!-% @, (/'38-6039& -DIS+&!60$96'&!65$& (!
16&-1(6$1%4, /(1> $+1$+8&-&163,/,(%A4!, ($&($, BOE&11&(1&$!%4<!=U==D<IH-1$+&!156446>,(/!-&9%,6(!> 44!

+ /44, [+$A! $+&! 1%$%5,9%$,6(! 65! 603! -69,8$,&-! 96'&-! > $+! 96(-,183%.4&! 3,-?! %(1! 9%(! 4&%1! $6!
-0.-$9%($,%4!,(1,@,10%419%(11964489$, @&!+%3'<*+&I0(1&34:, (/'9%0-&!5631%6(;165!$+&-&1236.4& %$,9!
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%.6@&<!"0'&360-1-9+64%3-1+%@&!+,/+4,[+$&11$+%$!.,/11%$%! ,-1d(&@&3!%! (SBGAALELBOLE!
*+06$9+&31=U) @5+ %$!(0'.&3-116!(6$!-28%7?1563!$+&'-&4@&-1B.6;11%(1!M3%>58BIA2<iSUDA!
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0&-8%39+!536'1$+&!5, 84 PIBEHH%E&'8%$%' @ H0¥-124%;&11%(!,'263$%($1364&!, (1812463, (/!
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$+8&I$&3"-1%6381-6'8$,'&-10-&1!,($&39+%(/&%.4:|B&</<AlQ&O(/!=UR{D
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-0"%3,-&11%-RId4&-123, @%9;AI'63&!-03@&,44%(9&!1%(1!-69,%411,-93,",(%$,6(A1%(11%! (&>!'&%%(-!
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880$-9+&310(1&-$%/)YgYD! -1&(1%(/&3&1!$+360/+1$+&10.,70,$60-19644&9%,6(1%( 1% (U85
9,$,Z&(-F! 1%$%A! >+,9+! (93&%-,(/4;! 48%1-! $6! %! d-03@&,44%(9BbIBASEBERDA! 63!
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&96(6',9 !631&3eA! %-!1k0.655! %3/@=U)YA! (6! 206/&! (3<D<! *+-1 (&8!'7 #&8&Yo+!, 1%4HSYo R/
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&+%@,63eAl 563! &L%'24&! (! $+&! 563" 6H&E&B3-+,2! B]I9+,! &$! %4<! =U==Al 2<)D<! N70%44;Al
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\+;2&3(01/,(/F196(-$,$0$&! 1%$%5,81123698--&-1$+%$! OGDEIZB6.48'%$,9!,'2069$-<!J:46>, (/!
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=U)YAI2<)Y®3&!.&96',(/!,(93&%-,(/4;196"6(!,(196"&39,%4!%-!>&441%-1264,$,9%41%1@&3$,-,(/A!
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50(1%'&($%4,-'Al 26-8&L24%(%$63;! %($,9,2%$63;! 23%/'%$,9-A! %REHH0%A! -6403$,6(,-'¢!
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4,586 % (1! $+%$! >63?1 -03@&,44%(9&! % (1! 1%$%! . 3& R E-S6IB@EO%4! %(1!'&($%4! +%63"1
B,.,1<AI2<S)5D<

WV



2.1.2! CitizensO Lacking Knowledge and Resignation

Informed Consent?

H(6$+&3./(,5,9%($!236.4&'1> $+1$+&11%6$%5,9%$,6(165!16031-69,&$, &-!,- 1286 248E2(E#R1/&!

% (1! 0(1&3-$%(L,(/! 65! 1%$%! 96448&9%,6(! %(1! %4/63,$+',9! 23%9%$,9&-! %- >&44! %-1 '%(;! 2&624&F-!
1,--%$,-5%9%,6(1> $+1$+&-8123%9$, 08&-1>+&(148%3(, (/1%.60$!1$+&'<IHA$+60/+11%$%!9644&9$63-14,7&1$6
063/08&! $+9%6$! $+&,3!0-&3-1\96(-&($F! $6! $+&-&! 23%69$,08-A! QIABIBIM: ! -+6>-1 $+%$! $+,-1 -1

65$&(! (63! $+&! 9%-&<! #$01,&-! +%@&! 560(1! $+%$! 02! $6!iYh! 65!]3,$,-+! 0-&3-! %9982$! $&3'-! %(1!
96(1,$,6(-1>,$+60$!389%1, (/!$+&'BG596'| =U) YAI2<K{&&!%4-6! Q&,&3!&$!%4<! =U=Uj!b%3--6(1&$! 9%64<!
=U=)D\%(1I$+%$!V)! 16! (6$10(183-$%(LI$+&1>+&(1$+&:1$3;1$6138% 1! $BRBSL @ &3;6(&!=U)XA!
2<)SBI*+,-1 -1 (6$!-0323 -, (/! /, @&(! $+%$! '6-$! $&3'- % (1! 96(1,$,6(-! %(1! 23, @%9;! 264,9,&-1 %3&!
>3,$$&(1, (14&/%41K%3/6(1%(1AI%438%1;!, (I=UUXAHR EBOME% ?&(1%!0-&31%360(11=V!1%:;-1%!;&%3!
51$+&;138%11&@&3;123,@%9;1264,9;1$+&;18(960($&3&BIBDOBEL/64 11%(1IM3%(631=UUXD<!"(15%9$A!
83%2&3! %(1! *036>! %3/0&! $+%$! 23,@%9;! 264,9,8-! 1841 LBEAB+&$63,9%4! 23%9$,9&-! 65!
6.50-9%%,6($6! 236@,1&! %!",-4&%1, (/! -&(-&! 65! $+&! 1%$%! $+%$! -1 0BBALDFA122<S]! Yj! -&&!

&A6>IX! C+ 48! $+&![&(&3%4! 8%$%! :36$89%,6(! 0&/04%$,6(! B[8:0D! $+%HEBIESH5&93! (! Q%;!

=U)X!'%; 1+ % @&!4& 11$6!'63&!$3%(-2%3&(9;:16(1$+&1>& Al $1+%-1(6$!. &&(!@&3;!&5589%, @&!, (156-$&3, (/!
0-&3-F196(-&($B8&/&4, (/'&$!%4<!=U) D063+ &3Al-9+64%3-1%3/0&I$+%$!, $!'V (OO @IRA%!5%64-&!
-&(-&!65!23,@%9;!%(1!-&903,$;! 563! 0-&3-e! %-! 5&>! >&.-FFBA&3! $+&,3! 0-&3-! %(! %9$0%4! 9+6,9&!
38&/%31,(/! 9667,8%-&1! $3%9?,(/! B,.,1<Al 28 Bo(1! 0-&3-! $&(1! $6! %--0'&! $+%6$! $+&! '&3&!
&L,-$&(9&! 65! %! 264,9;! 236$89%-! $+&,3! 235EMB63!! &$! %4<))X B! G@&3%A4A(EH:8(! 65!
d,%-+#+1)0896(-&($eBP6+(-6(18$1%4<1=U)SAI2<ESAI&'2+%-,-1,(163,/,(%A4DAI$2%S/$M|(56 381!

% (11538841, @&(1+%-!.8&(!-&3,60-4;1708-$,6(&1!10&!$6!,($83(&$!0-&3-F149%97?, (/1?(6>481/&j!$+&.,3!
069982$%(9&!65!9667?,&-1.89%0-&!$+&;1d5&8A$+&:1+%@&! (6!9+6,9&6!Bb%3--6(1&$! %64<ji=U=)AI 2<))SC
% (1! 10&!$6!$+&!d1%3712%$$&3(-e!65!,($&3(&$!-&3@,9&-1$+%$! (01/&!0-83-1$6>%6311$+&!d4&%-$!23, @
53,&(14;162$,6(-eIBW63.307&33v1&$I=U)XAI2<gDI%(1!, 248 &($!(SOBEEY4 % $19%((6$!.&I$03(& 1!
655AIB8$S, (/-1$+%$1%3&!,(@,-,.4&!$6!$+&BHRI6LEI%(1IM+%(1=U=UAI2<BE=D

Lacking Knowledge

Q63&6@&3A! 38&9&($! 3&-&%39+! +%-! (938%-,(/4;! 56GAEKS 0-&3-F! ?(6>4&1/& %(1!
0(1&3-$%(1,(/! 65! 1%$%! 23%9$,9&-! $6! .&! 53%/'&($%3;! %$! '6-$<! *+&-&! 5,(1,(/-! -2%(! 960($3;!
.631&3-19%(1! @%3,60-1%-289$-165! 1%$%! 96448&9%, 6(-1%(1! NBRISLRS 24&A1%4$+60/+! Y gh! 65!
13,$,-+196104$-1+% @&, ($&3(8$! %6998 %6$! +6'&! %6 (L EBH&! %6 (1 % @ &3%/&! 65! (&%34;15603!+603-!
1%,4;16(4,(& BG596'!=U==DA! =gh! 16! (6$! ?(6>! +6>! $&9+(64686'2%(,&-'%?&! '6(&;A! > $+!
'63&!$+%6(1$>68+,31-1BSUND!O(%> VR4 6315388 60-81%622-Al-69,%4!'&1 Bi=hDI%(1!-8%39+!
&(/,(& 'BVShD!'06?&!'6(&;!536'1%$%BQ,44&318&$!%4<!=U)XAl22<ij!=)D<# 4896342 | +%45!65!
NO362&F-126204%8%,6(1?7(6>-1>+%$1%(1%4/63,$+'1, - 1632 UHB&$+06$1%64/63, $+'-1%3&1%438%1;!.&, (/!

)i



0-&11,("%(;1%38%-165!4,58[3Z;'&?1%(1!:0($-9+0+1=U) YAI2<) UDAb(1!H'&3,9%(-1%3&!560(1!$6!
(6$!+%@&!d$+&!.%-,912(6>481/&!$6!'% 28! (563 &1 FBEES5, $19+6,9&-€1%.60$!+6>1$+&,311%$%! -1
0-&1!.;I'%328$8&3-1%(1!653&(!. %-&! $+&,3!19+6,98-16(!,(963389%! ,(563'%$,6(! B*036>! &$!%4<!=U)VA!
2<)i5D4#,,4%34;A128624&F-10(1&3-$%(1,(/165!-69,%4!' &1 H$363'-1%6228%3-1$61.&14, $&1AI> $+!
Xgh! 65! W%9&.66?! 0-&3-! (63! 2(6>,(/! $+%$! W%9&.66?! 9%$&/63,-&-! $+&,3! ,(SEREIE(! %(1!

0%, (,&!=U) YAI2 B 1!'%(;!. &, (/'0(%>%3&I$+%$!%(1%4/63,$+'1903%$&-1$+&, 31&>-MEBN: 106",
&$1%4<!=U)VAI2QVED

*+&-81(0'.&3-1+%@&! (6$!,(938%-&1'09+6 @&3!$, &A!> K&>&3!-$01,&-1,1&($,5;,(/!1-6'&!

,(93&%-&-1, (1286248 F-1%>%3&(&--165!1%$%!96448&9%, 6 (106LIBHIRH &, 311 %$%!. &$>&&(1=U) X% (1!
=U=UA!.0$! (6!-,/(,5,9%($! ,(93&%-&! (! $+&,3! 0(1&3-$%(1,(/! 65! $&9+(646/;! 96'286F! .0-,(&~-!

'618&4-1 BQ,44&3!&$!%4<!=U=UD<!*+0-Al%4-6!,(1=U=UA! 38&P1BFPI &3-$%(L, (/! d3& %, (-!
+%446>e1%(11$+&,31%.,4,$;1$6!-+0628&!$+&,316(4,(& &L 2&3,&(9&-!.%-&1!6(1$+&,31?(6>4&1/&! -12663!
B,.,1<AI2<)VD<!WO03$+&3A!%![&3'%(1-$01;!560(1! $+IRBE2ARE -1 2(6>48&1/&1+%-! ,(938&%-&1! (!
-6'&1%38&%-1.8$>&&(1=U)X!1%(11=U==AI${@I&3 165128624&!>+6!0(1&3-$%(1!$+8&!,(540&(9&!65!
0%4/63,$+'-1%(11%3$,5,9,%4!,($844,/8(9&!6(1$+&,314, @&-!38'%, (- @&3;!- %44 B'&38&4;! (938%-&1!536']
=Sh! $6! =YhDIBG@&31,&7?! %(1! :&$&3-&(! =U==Al 2<YD<! #,',4%34;Al %$&-! &$EIA3!9.&+93,
9,$,Z&(-F! 2(6>4&1/&! %-! d2%$9+;eAl %(1! $+&;! 5600DUB;! 4, $&1! 0(1&3-$%(L,(/e! 65! +6>!
$&9+(646/,&-! >63?! % (1! $+&! d&IB(6',9-! %o(1! $&I+(,9%4! &IG&'-€! $+%$! 0(1&32,(! $+&-&!
24%8$563-1B=U=)AI22<L,, AlL, D<I*+&I0(1&34;,(//(%33%$, @&!65!$+&-&!5 (1, (/--8&-1$6!.88$+%6$!>+ 4
286248&)'%:;! .&! %>%3&! $+%6$! $+&,3! 1%$%! -1 .&, (/! 964489$&1! 6(4,(&A! $+&,3! 0(1&3-$%(L,(/! 65! $+&!
0-,(&--'6184-1651$+&!,($&3(8$!24%$563-1$+8;10-&!1%,4;138'%, (14, $BLB&!%4-6!P6+(-6(1&$!
%4<1=U)SIP+ -1 963384%$&$+!5, (1, (/-1 65! %! 3&9&($! 4%BAROA&! ,($&3(%S$,6(%4!-$01;!$+%$! 560(1!
$+%6$1$+&1'%6K63,$;165!,($&3(8$!0-&3-116!(6$!2(6>1+6>![66/48 BIRNG671%63&153&.&!165!9+963/&!$6!
0-&!BH?'%(1=U==Al2<==D<!Q63&6@&3A! $+&!-$01;! 1&'6(-$3%$&1! $+%$! 6(4;1%!$+,31!65! 3&-26(1&($-!
2(&>1+6>1%!1-&%39+1&(/,(&!3%(?-1,$-13&-04$-19%6(11(&%34;19%170%3$&31+%11d(6!, 1&%e!+6>I$+,-1$%6 28!
249%9&!B,.,1<A!24=iD<

#6'&!-9+64%3-1 &@&(! -28&904%$&! $+%$! $+,-1 4%97, (/! B> UKL! 0(1&3-$%(1,(/A! 63! d$+&!
,(%.,4,%;1$6!%($,9,2%$8! $+&! 26$&($,%4! 0-&-165!-09+! PHHEHIAL! d%(! %3%$,5%9%! 65! 4%Z,(&--!63!
1(63%(9&e! .0$! 96041! 3%$+&3! .&! ,($&($,6(%4A! 96(-$,$08IRBA, (/! %$$DB&! 65! 1%KYA/!

2369&--&-e! BH(13&K&@,9! =U)gA! 22<)iSEj! )iXVD<! #,',4%34;A! 83%2&3! %(1! *036>! %3/0&! $+%$!
d9%2,$%4,-$!-;-$&'-1.&(&5,$!536'1$+&!904$, @%$,6(165!3&-,/ (8! KBS &/;1$6! (&0$3%4,2&!93,$,9%4!
631264,%$,9%4! %I (B $+&3&563&!&(/%/&! ,(1d6.50-9%$63;196"0(,9%$,6(123%9%$,9&-e!$6!+%'2&3!
286248F-10(1&3-$%(1,(/!65!1%%$%!",(,(/12369&--&B=U) YAl 22<V/5i! Sj!-&&!%4-6!.&46>D<!a6>8&@&3A!
1&-2,$&!$+&!162%9,$;!65!6(4,(&!24%$563'-A12862481 &1 2&3,&(9&A!'% 28! -&(-&!65!%(1!$3;!$6!,'%/, (&!
+6>! %4/63,%+-1 50(9%$,6(A! >+,9+! +%-! .&&(! 1&-93,.&1! %-! 2&624&F-! d%4/63,$+',9! ,'%/,(%3;e!
B]09+&3! =U)SA! 2<gUD<! *+&-&! 5&&4,(/-! $6>%31-! 1%$%! 23%9&!65$&0 & (! 560(1! $6! .&!

(&/%$, @86(110(8%-;16(&-Al%-1>,441.&160$4, (&1!, (1$+&!(&L$!-&99,6(<
!
)S



Internet Users Feel Uncomfortable

M6($3%3;1 $6! $+&! 96"6(1%63/0'&($! $+%$! 0-&3-1 5&&A USP&;1 +% @& \(6$+, (/1 $6! +, 1&FA! 38-8%39+!
536'138.9&($!;8%63-1+%-13&28%$&14;1560(1!$+%$! 286 248! %3 & IBEBHIS+&, 3! 1%$%A!+6>1 $! -1
0-&11%(11+6>1$+&;19%(1236$& B, 44831&$1%64<1=U) Xj1#8&4>: (1%(11:%(/3%Z,6!=U) Xj!Q,448 3! &$!%4
=U=Uj! QI44&8B.$&3-1=U=Uj!f&((&1;!&$!%4<I=U=)D+,-196(9&3(!,- (63! 1&2&(1&($!6 (1286 24&F-!
2(6>481/&! %.60$! 1%$%! 23%9$,98&-R! -$01,&-! +%6 @ SHIGH PE.624&F-! 96(9&3(-! 963384%$&! > $+!
6%+ +,/+19(11 46>1 4&@8&4-! 65! 0(1&3-$%(1, (/e! BH1%HUI6EBE"(-$,$0$&! =U==Al 284(1ID8&@&(!

> $+60$!%!/66110(1&3-$%(1,(/165!1%%$%! 23%9%,9&-APRBAA!+% @ &!-$36(/1&'6$, 6 (%4!3&-26(-&-!
$+%6$! $+&;1 %3&! %.4&! $6! %3$,904%$&! 948%634;! BI&((&1;! &K1 YMBIIPA)REY;! 286248 5&&A!
0(96'563$%.4&! > $+1 9033&($! 1%$%! 23%9$,9&-Al %3$,904%$, (/! $+%3$! $%3/8$8&1! %1@E3$,-,(/! %(1! -
-03@&,44%(9&!'%?&! $+&'158&4! d0(96'563$%.4&e! % (1! dOEROS-+&3! =U)SAI 2<EYj! 8&(9,?! %(1!
M%.4&! =U)SAl 2<S8)B+%$! $+&;!1 5,(1! ,$! d,($30-, @&! 63! 93&&2;e! BH?'%(! =U==Al 2<=HDA! $+,(?!
d0(%9982$%.4&€1%5$&3148%3(,(/'63&!%.60$!,$!Bc634&1/&!%(1NBUPEBI2<VDAI%(1!$+%6$!$+&;!
B(&%34;1+%45!65!2%3$,9,2%($-D158&4!(&/%$, @ &4;1%. 6OIBERILE@ &1 %4<1=U) X AlI2<)VD<!Ib66?, (/!
%$! W99&.667?!,(12%3$,904%3A!-$01,&-560(1! $+%SL2EBRARN>, $+! d-0323,-&! % (11 %(/&3e! >+&(!
&96',(/1%>%3&!65!$+&1903%$, 6(165!$+&, 31" &>-IWE&&1-1$+360/+1%(1%4/EBB4%6', |&$1%4<!=U)VA!
2<)VEBI%(1!$+%3$!$+8&;!158841d(6$! @&3;163!(6$!%$1%644196'563$% . Mc W BoOG 6HDH (%604 - &}
$+&,3!,($838-$-1%(1!1$3%,$-1Ba,$4, (1%(110%, (,& =N Al2<XD

Q6386@&3AI2862481%3810(+%22;1%.60$!(6$!.& (/1%.48IBBI236$&9$!$+&,316>(11%$%!6(4, (&!
BQ,44&3! &$! %4<! =U)XARBKIB+&;! >%($! 948%3&3! ,(563'%$,6(! %.60$! 1%3$%! 23%9$,98-A! .&$$&3!
38/04%$,6(-! %(1!'63&! &$+,9%4! %(1! 3&-26(-,.4&! $89+(646B&1%! b6@&A%9&! "(-$,$0$&! =U==D<!
#&@&3%A-$01,&-1+%@8&! , 1&(3,5,&1! $+&! 93&%$ BRAS%ASM! $6! 3&-,-$! 1%6$%! 964489$,6(! %(1!
2365,4,(/A! $6!'-4&%1! %4/63,$+-! %(1! $+0-! $6! &(%9$! -'%44! 563'-! 65! %/R[09+&3! =U)Sj!
[%(/(&OL!=U=Uj!f&((&1;! &$!%4<! =U=Uj! b%3--6 (! &$! %6443 |&-, 1&-1$+&-&!194&%3!5, (1, (/-1 6(!
28624&F-1> -+&-15631'63&!0(1&3-$%(1, (/1% (1!96($364!65!$+&, 3! 1%$%AI-$01, &- 1+ AE@S! 585!
$+8196'24&L19%(1!65$&(196(54,95811%(1196($3%1,9$63; |58 84FI2862481+96@&!1%.60$! +6>1$+&, 3!
19%$%! -1 0-&1<! :&624&! 658&(! -+6>! d',L&1! 5884, (/-e! $6>%31-1 %4/63,$+"-1 %6(1! 1%$%! 23%9$,9&-Al
062238&9,%$, (/.&(&5,$-1-09+1%-1$,'&1-% @, (/-Al70%4,$;165!-&3@, 9&-A D EIBE 1 R&E3-6(%4,-%$, 6 (Al
0$1%$I$+&1-%'&1$,' &1@6,9, (/1$+&,3196(9&3(A!,-$30-$AI% (L, &S; 1% (1158%3-1651%1d3, - ?165!'%(1204%$,6(e
B[3Z;'&?1%(1:0($-9+0+=U) YAI2<)Uj!86$&@&3;6(&!=U)X|!G596%U) Y}!GC @&31,&?1%(1!:&$&3-&(!
=U==jl#+%18&! % (11 #+8&2+&31! =U)BP+&-&!" L &1! 5884, (/-'%;! &I &L24%,(&1! ;1 $+&! 1,558 3&($!
96($&L$-165!196$%!23%69$,98-Al%-1$+&196($&LS!65!1%6$%!964489%,6(1%(110-&AI$+&I%69$63-1.&+,(11$+
23%9%,98-19%(11'%(;16$+&315%9$63-1'%, ($%, (16310(1&3",(&!$30-$!, (11%$%!2 3B EEH BRI-1&.$1064<!
=U=UB1a6>&@&3A!,(1-6'&!-$01,&-A13&-26(1&($-1+%@&! .65+ %635, 0GAVHEI+ &1 + %6 @& d (65+, (/!
$6!+,1&A1.0$!%4-61$+&,3!d-$36(/196(9&3(-1%.60$!$+&, 3 ABERUIRY -1 &$1%4<!=U=)AI2<)E)DAI63!

)X



$+0BI$+&;11,-4, 281 &, (/1$%3/&$&1I> $+1%1 @&3$,-& '&(SA! BRI YBS* &> 44, (/1$6!2%;!5631$+&!
6(4,(&-8&3@,98&-1$+&:10-&!, (1&L9+%(/&!563!$+&, 3! BHSUAI(1=U==DkK!

Resignation towards Data Practices

*+ -196'24&L12,9$03&165!286248&F-196$$, $01&-1$6>VaHDIPH9$, 08 -1, -1503$+&:3196'24,9%$&11>+&(!
$9%7,(/! ,($6! 96(-,1&3%$,6(! $+%$! '%(;! 28:624&! -&&'! $6! 5&& 4B $6>%31-! 1%$%! 964489$,6(<!
_%3,60-!-$01,&-! +%@8&! 560(1! &@,1&(9&! 563! -09+! ULHBB(e!B*036>! &$! %4<! =U)VDj! d1,/,$%4!
3&-,/(%$,6(e!B83%2&31%(11*036>!=U) Y Djld-03 @&, 44%(9&!3&%@, 7R BI~%.4&!=U)SDjld6(4,(&!
062%$+;BB%3/,$$%, ! %(1! Q%3>,9?! ABBII23, @%9;! 9;(,9,-'éBa655'%((! &$! %4<! =U)iD<! 8&-2,$&!
-6'&!1,5583&(9&-!,(1$+&,3!569,Al-%'24&-1%(1!'&$+6[L{1$+&,319638AI$+&-&!-$018LYo" (& I$+&!

-%6'&) 2+&(6'&(6(<! 8,/,$%4! 3&-,/(%$,6(! 1&-93,.8-1 %! - $0%$,6(! >+&3&! 0-&3-! .&4,8&@E&! $+%$! %(;!
&5563$-1$6!236$89%$!$+&,3!11%$%!%3&!508$,4&!.89%0-&! 1 ViSH(DIG4EBBH 688! $+8126--,.,4,$;165!
-03@&,44%(9&!,(8&@,$%.4&A1%(11$+&;1%--0'&I$+%$! $+&; 1 9VB(ERIBN(196($364!6 @& 3!$+&,3!1%$%<!
"263$%($4;Al$+&-8&10-&3-116! (63! 96(-&($! $6! 1%$%5,9%$,6(A! (63143 B BE($!%.60$!,$! B-&&!
&</<AI&((&1;! &$! %4<! =U=UA! 22g%BP3! -&&! 1%$%! 964489%,6(1 %-1%! d$3%1&655! 563! .&(&5,$-1 $+&;!
389&, @&e!B*036>1&$!%4<!=U)VAI2<EDAL.0$!$+&;!8% 3% &3 5&BMB%0-&!3&-,/(&110-&3-19%(!
+6>123,@%9;!.8+%@,603-1$+%6$1%3&!-," 4%31$6!$+6-&!>+615& 84!, (1,558 3&($1%.60$!.,/11%$%!23%9$, 98
d3&-,/(%$,6(19%(!6.-903&! - /(%4- $+%$! 28:624&! 9%3&! 1&&DH! 28, @%9;e! B83%2&3!%(1!*036>!
=U)YAI2<))BI"(-$&%1AI1%$%!964489$,6(!,--&&(1%-1(&/%S$, @ &% (1IAQ BB, 128624&1-$,44!
@%40&1$+8&,3123,@%9;196(11%38196(9&3(&11%.60$!-03@ &, 44%(9&<1*+&-&I5, (1,(/-19633&-26 (11> $+16$+&3
-$01,&-16(123, @%9;1%(1!1%$%! 964 4&9%06! & 2+%6- -&1 286 24&F-196(9&3(-1%360(1123, @%9;!%(1!
%104%97165!96($B6&&1%.6@&jIN0362&%(IM6" -, 6(1&$!%4<I=U)VAI2<HYVD

"($83(&$10-&3-F13&-,/(%$,6(1$6>%31!$+&1964489%,6(165!$+& IEDABIBIIVE& (!, 1&($,5,&1!,(!
%!(0".&3!65!&'2,3,9%41-$01,&-<!\W63!&L%'24&A! c63481/&!%(1!]%'56311560(1!$+%$!%! 2&:;138%-6(!
>+:1(&%34:1(,(&!,(1$&(12%3$,9,2%($-11,11(6$!94,9M6{ @ &3$! 238 5& 3& (Q&Y6/&-1>%6- IS+ 06 $I$+&;!
5&4%$!(6$!0%.4&I$6!1619(;$+,(/1%.60$!,$e!B=U)YAI2<)=D<!G$+LBBBISEO(11$+%$12&624&1d%99&2$!
9667,&-1&@&(1$+60/+!$+&;116Y(6$1>%($!$6€.&9%0-&I$+&; 1588 41B+%6$I$+&:1d+% @ SHHIBI6 B&e!
8$1%4<1=U=)AR<PBE1I$+%$!12& 624 LBIB& -, /(&1!.0$!%4-61\0(&%-;Fe!%.60$11%$%!$ BB EA:-!
&$1%4<!1=U=)A12<08 /(%$,6("",[+$1&@&(!,(938%-&6@&3!$, &A!> $+!86$& @ &3!6(& X!3&2633!
5,(1,(/1$+%$!=Vh!65!]3,$ -+, ($&3(&$! 0-&3-15&4%! 4, 2&! d$+&3B,FBHGID+%(/, (/! $+&,31 23, @%9;!
-&$%,(/-1%-1d96'2%(,&-!>,441/8$!360(11$+&'1%(;>%;e!BQ,44&3!8$!1%4<1=U)XA! 2<)SDA!%(1!$+&,3!=U=U!
38263%!,1&($,5;,(/!d%!-$36(/!5&&4, (/165! 3&-,/(%$,6(e! (1 $+&!]828,4;9A! > $+ $:+,31-1588&4, (/!
$+96$! $+&;! d16(FS$! +%@8&! %(;! -%;! (! >+%$! $&9+(646/;! 96'2006&-BQAE3! &$! %4<! =U=UAI 2<=gD<!
8,/,$%4! 3&-,/(%$,6(! -9+64%3-1%3/0&! $+%$! ,($&3BFIBE/(%$,6(! 1&3,@&-1536' %! 2&39&, @&1!
(89&--,$;16510-,(/'$+&!, ($&3(&$1%(11-69,%41'&1,%!Ba%3/,$$%, 19(11Q%3>,97!=U)i Al HEB5ED63!
65!d-,/(,5,9%($!-69,%41%(11&96(6',9!2&(%4$,&-€!,(19%-&!65!62%, (BE036>!8&$1%4<1=U)VAIZKYD
96".,(%$,6(! >,$+! 0(9&3$%, ($;! 65! +6>! 1%6$%! -;-$&'-1 >637B8&(9,?! %(1! M%.4&! =U)SA! 2<SSUDA!

[
)Y



96(983(-1%.60%$!23,@%9;! @,64%BEW3/,$$%,! % (1! Q%3>,9?!=U)iAl 2<ESgYDAI! %(1! 4%97?, (/! 96($364!
6@&3!$+&, 3! 1BEB6>18$1%4<1=U)VAI2¢=UD

Resignation as a Reasonable Response?

QU%(;1-9+64%3-1%3/0&I$+%$!$+,-138%-6(,(/!,-1, (15%6$8663%1 6L, 9%4eAl.0$!d%!23%/'%$,9138-26(-&!
$6! $+&! 96($8'263%3;! (&$>6328&1!-69,%4! &(@,36('&($e! Ba%3/,$$QUB19?! =U)iAl 2<ESV=5D<!
*+0-Al 3&-,/(&1163!9;(,9%4! %$$,$01&-! %38&! -&&(! %-BR(HB.I+%(,-'e! $+%6$! -| 1&@&A62&1! (!

631&3! d$6! %@6,1! 96/(,$,@&! 1,--6(%(9&e! Bab55'%((! &$! %4<! =\AiAbALSDYS! 96(-$,$0$&-! %!
d3%$,6(%4! 38-26(-&!$6!%!-&&",(/4;!,(&@,$%.4&! 60$96'@8{-0'&3!-03@ &, 44%(IRB3%2&3! %(1!
*036>! =U)YA! 2<MDH(6$+&3! &L24%(%$63;! '61&L4PA%,(-! 3&-,/(%$,6(>,$+! $+&! 26>&3! 65!
'%/,(%$,6( Al%3/0,(/1$+%3$!$+&!d-+8&&3!0.,70,$;165!-03@&, 44%(9&.!, (53%-BBOGHRE65,904$!$6!
$+,(?! $+&;1 9% (! .&! 9+%644& (/&AL $+%6$! 603! d+%'283&1! ,'%/,(%$,6(e! 4&$-! 19%$%5,9%$,6(! %(1!
-03@8&,44%(9&).&!-&&(1%-!, (8@, $BAYBIB=U)X AL<E D<!"(I-+63$AI3&-,/(%$,6(1-9+64%3-1-8&'1$6!
0%6/388&) $+%$! $+,-1 %$$,$01&! 96(-$,$0$&-! %! 38&%-6(%.4&! %(1! 23%/'%$,9! 3&-26(-&! $6! $+&! %22%3&(S
(&@,$%.,4,$;165!,($30-, @& 1%$%!23%9%$,9&-<

#6'&1%0$+63-1 & @&(1/6!503$+&31%(11%3/0&! $+%$! 386(1(BH 6(4; 96(-$,$0$&-1%! 3%$,6(%4!
38&-26(-&1$6!1%$%!23%9$,98-Al.0$I$+%$196'29%6(,&-1269%, @ &4; 58S BRRHB (/!, ($8:3(8$10-&3-!
$+360/+1$+&,3!6.50-9%$63;123%9%,9&-1B83%28&31%(11*036>1=U) YIIR2BR4EE!$+,-1024%9%$,6(A!
1,@8&3-,6(A! K%3/6(A! %(1!",-(%',(/e! %38&! ,(96'23&+&(-,.4&! 23,@%9;! 264,9,&-! %(1! ,(96'248$&!
$39%(-2%38&(9:!,(,$,%$, @& B,., 1<Al 2<YD<!*+ - 38| HBTKBED ,OF-1%3/0'&($! $+%3! ,($&3(&$! 0-&3-F!
4%97?,(/1?(6>481/&196(-$,$0$&-1%!1&5, (, (/! %$FBLMB5! 1%$%!", (,(/12369&--&-1%(11-02263$-1$+&!

(6$,6(! $+%$! ,$!' /+$!.&! (1 $+&! 1,/,$%4! 24%$563"-F! ,($&3&-$-! $6! 28&2! 0-&3-F! 2(6>4&1/&! 65! 1%$%!
23%9%,9&-14," $&1!B=U)§i&! %.6 @&D<!a6>8&@&3A!$+&14%-$!;:&%3-1+% @ &!-&&(1%! -+ 58!, (1$&9+(646/;!
96'29%(,&-F!%2236%9+! $6! 23, @%9;! %(1!-6'&! .,/ $§646/; |5,3'-! (6>10-&! 1%$%! 23, @%9;! %-! %!
d-$3%%$&/,9196'2&$,$, @&!%1@%($%/&eAl%-1&L%',(&1!,(1%! 3SBEAB! D8, - B*3,(1%1&!=U=UD<!
Q6386@&3A!$!,-10(9&3$%, (1>+&$+&313&- /(%$, 6 BEEBBE %$%!1,-946-03&!.%-&116(I$+&).&4,&5!

65!, (&@,$%.,4,;1%(1! 2&3+%2-1%! 2&39&., @&1!4%9?! 65! $&9+{EIHHOHLAFE 1! . Al %6'6(/!
6$+&3-Ala655'%((1&$!%4<!=U)ij! 8&(9,?!%(1! M%.4&! =\BBBY$+&3! $6!%69$, @&! 3&-,-$%(9&! %/%, (-$!
1%3$%!9644&9$,6(1.;1&(/%l/, (!, (123, @WEB6$&9$, (/!.&+%@,603A1%@6, 1,(/1983$%, (!, ($&3(&$!-&3@,9&-Al
%(1196224;,(/'d%!@%3,8%;165!, 28358 9$A!.0$1938%$, @&AI-69,%4!-$3%$&/,&-€1$6!'%, ($%, (26$14&%-$1%!9
1&8/3&8!165!96($364D & 3! 6(&RY%$BEY63/,$$%, 1 %(1! Q%3>,9?1=U)iAl 2<ESVE]j!-&&!%4-6!83%283!%(1!
*036>1=U)Yjl0%$&-!&$!%4<!=14+)D



2.1.3! Working towards a More Informed Citizenry

Calling for More Literacy and Public Involvement

"(14,/+$! 65! $+&-&! 236.48'%%,9! 5,(1,(/-1 6( ,($&3(&S$! 0-&3-F! 3@4$,6(! %-! >&44! %-! $+&! d'%K63!
0(1&3-$%(1,(/V%21%360(1!$&9+(646/,&-BB6$&@E&3;6(&!=U)XAIZBMBS!>%-160$4, (&1!$+360/+60$!
$+,-1 9+962$&3A! '%(;! 9%44-1 563! '6IBP6SHH %.60$! 1%6$%! %6(1! '638M#,$%8&' Yo+(' 405&H!"
HAT*&T [ +$1 +% @& .&& (1'% 18BE&<IAKO.655! =U)Vj!l GFA&, 4! =U)ijl Q%3>,9?1%(1! a%3/,$$%, ! =U)Xi!
Q,448&3! &$! %4<! =U)X|! H&8&3-1 =U=UD G(! $+&! 6(&! +96(1A! -9+64%3-! +%@&! %3/0& BEF%$!
1&'693%$%,9!,(-$,$0%,6(-!(8&&1!$6!3&-26(11$611%$%5,9%$,6(!.;/d1&@&462, (/1% &%(-1$6!'%6?&1.4%97?
B6L&1L! 2369&--&-! %(1! $+&! ,'24,9%$,6(-! 65! 9+%(/,(/! --$&- 62&(! $6! >,1&3! 1&.%$&! %(1!
($&3@&($,6(BD&L1&(! =U)X%A! 2<)UD<! G(! $+&! 6$+&3! +96(1A! $+&! (E14/3836$&3! 20.4,9!
%>%38&(&--e!$+06$!/+$!d628&(102!1,-90--,6(165!264,9;-640$, 6(-1$6!38/04%$&-09+!r1%$%6t123%9$,9&-€!
+%6-1 &&(! &'2+%--&1! BQY%3>,9?!%(1! a%3/,$$%,! =U)XAl 2<)gD<! G(&! >%;! $6! >63?! $6>%631! -09+
138%$831%>%3& (&A% Vol SHTHY

Data ActivismOg®Role in Challenging Datafication and Raising Awareness

*+&1$&3'11%$%1%69$, @, -',-10-&11$6!18-93(@>!563'-16519, @, 91&(/%/& &($!%(11264,$,9%41%69%,6(e!
$+26$1$%7&1%!193,$,9%419%62236%9+1$6>%31-11%$%5,9%$ BB QB @) )iAI2<VXD<!8%$%!
%9%,@,-96(-$,$0$&-! %! d$+8&63&$,9%4! 96(-$309%$! /360(1&1! (1 &'2,3,9%4!6.-&3 BDRBEYs(1!
[0$,u33&Z!=U)VAI2<)JB0+64%3-1+%6@8&!+,/+4,/+$&11$+%$!1%$%!%69$, @ - BBSU($BE 28 (6!

6(4;! (1 >63?,(/! $6>%31! '63&! -69,%44;! KO-$! 1%$%5,9%3$,6(! 2369&--&-Al .0$! %4-6! (! %9%,(/! %-!
d'&1,%$63-e!.&$>8&(11%$%!%(11631,(%3;19,$,Z&(-Al%-d4, $& 36406@86"-&&(1%-16(&!65!$+&!
28:1$%-2-165!1%%$%!969$, Bl&$%41619%6(11Q,4%(1=U) Y ALNMD'24&-156311%$%!9%9$, @ - 123%69$, 98!
,(94018&!$+&10-&!65!628&(11%$%!$6!56-$&3!9,$, Z&(FIOER, (/-1 %(1!$+&,31%/&(9;| B&</<Al|%%97?!
=U)Vj! Q&(/! %(1! 8,#%4@6! =U)XB(/%/, (/! 9,$,Z&(-! (1 264,$,9%4! '%$$&3-! 38&4%$&1! $6! 1%$%! B&</<A!
1%%921=U)XV6(1! 236K &9S$-1$+%$! 3%, -&! %>%638&(&--1%.60$! 1%$%! 23%9$, 08,8 G462 %0!
=U)YI\! %4-6! $+360/+! 0(0-0%4! %2236%9+&-! -09+! %-! 0-,(/! d$+&AB3REI563'%(9&! %-!
(-$30'&($-165193,$,9%4!1%$%!-$0 B&(A.:;&3!=U) YAI2<E)iB)!

*+&-8&! &LY'24&-1%438%1;! +,($! %$! %(!,'263$%($! 1,:6((961%$%! %9%,@ -1 236K&9I$-R! 1%$%!
%9$,@,-'1 $+RBAA&H, .| (Y$%' 4"%!$#Y(11%9$, @,-%5*0% 541’ (%$Be-+,9+! 16&-! (63! (&9&--%3,4;!
$9628124%98&11,/,$%44:A1-&&!c,(1&:&31=U)YD<!*+&!5,3-$| STAQA! @B6! 1%$%!%69$, @, -'Al 0-&- 1%$%!
%(1! 1%$%! $&9+(646/,&-! 536'! %! .6$9B2! 2&3-289%, @&! $6! d236@6?&! -69,%4! 9+%(/&eAl $6! 65583!
%4$83(%$, @&! (%33%$, @&-1%(11&'26>&3B(H ZH(106(1! @%(1183!_&41&(!=U)iAIPASD<!*+&!
-&96(1!$;28Ald3R69$, @&E!11%$%!%69$, @ ,-'Al2&308, @BEI1%$%!964489$,6(!.;-$%$&1%(1!,(10-$3;!
%-1%! $+38%$! $AEAR6408-A! 53&&16™-1%(11%9%$,@,$,&-€! %(1! &(9603%/&-! 23%R5, OBIGEELA!
-09+1%-1d-8&4AB&5&(9&AI9, @,411,-6.&1,8(9&1%(1!1,-302$,6(€!%->&441%-10-, (/Id$&I+(,9%4!' &% (- 14, 2&!



&(93;2$,6(16319%(6(;",$;!(&$>637-e 1$6!23&@&($!'6(,$63,(/1536'1-$%$&!16 3196326 34BKBAY6(1%(1!
@%(11&3!_&41&(1=U)iAI2<iSD

88-2,$&!$+&,3!1,5583&($1962236%9+&-Al.6$+!$; 28UBHA% @I8(54%$E&!$6!@%3,60-118I38&-
%(1!96(-$,$0$8! d$>6!5%698$-! 65! $+&! -%6'&! 2+8&(6'&(6(A! >+,9+! +%-1 196$%! 9%6(1! ,(563'%$,6(1%$! ,$-!
963&eBQ,4%(! %(1! [0$,u33&Z! =U)VA! 2<)=ED<! Q63&6@BHBBEHE06(! &L24,945(%1*1#1%8&"
(#],+ 4+ 19%(1165$&(1% 1$856-$8319,$,Z&(-F19%/&(9;!B]%%97?!=U)XAI2<V/)5DA!93,$,9% AUFE54&9$,6/(!
d93,$,9%4! ,'%l/,(%$,6(e! 65! %4$&3(%$,@&! 1%$%! (%33%$, @ DKBO,ADELHS &-! 1%$%!
%9$,@,-'F-13&4&@%(9&!56301:<! Q6386 @&3A!6(&!65!$+&!'6-$!-,',4%31&'2,3,9%4!-$01,&-1$6!
-$01;196'&-1536'1$+&!5,841165!1%$%!%9$,@,-'R!Q,4,6(,!%(1! :%2%F-1%(%4;- -1 65! &,/+$! 6(4,(&! 1%$%!
%9$,@,-' 9%-&! -$01,&-! 96'.,(&-! 1%$%! %9$,@,-'! >,$+! %55631%(9&! SBABRD<! *+&! %0$+63-!
++4,[+$1+6>1$5+&-&16(4, (8138-60398-1236 @, 1&!d+,11&(19655631%(9&-Ald(&>196556 31%(I&-eAld'&$%
%55631%(9&-eA! %(1! BHFBE31%(9&-€! $+%6$! %, $6! &'26>&3! 0-&3-! %(1! 56-$&3! $+&,3! 93,$,9%4!
0(1&3-$%(1,(/'B,., 1<AI223BDH&@&3%A4!65!$+&1%(%4;-& 11$664-1%4-61506S0 (611 &5, (,$,6(!
65! 93,$,9%4! 1%$%! 4,$83%9;! 3&-6039&-<! Q63&6@&3A! Q,4,6(,! %(1! :%2%! >%3(! %/%,(-$! -+5%
d38-26(-,.,4,$;!536'1 1%$%! ,(10-$3,&-1%(1! 38/04%$63;! %/&(9 \&+861&(4,/+$&(&11!0-&3e! B<A!
2<))5D! %!+ /+4;138&48&@%($126,($1$+%6$!>,44!1.&1503$+&311,-90--&1!, (1$+&! (&L $I9+%2$83<

Calls for More Literacy about Datafication

H!-8&96(1!?&;!%2236%9+! 65! >63?, (/! $6>%31-! /3&%$&31RVeE %38 (&--1 65! 1%$%! 23%9%$,9&-! % (1!
'63&!-69,8$%419%(1120.4,9! (@64@&'&($! 4SBFS, ,(01%$#*+ %5*0$' (%$Yo) ! Y%SHEr+8&1 +628&!
&+, (L1$+,-1,-15+% 8381038548, @&A!%9$, @&1%(112(6>, (/' 2BAGI(&!1;1%(1!Q6--1=U)VAI2<)D!
' [+$1(6$16(4;1&'26>&319,$,Z&(-Al.0$!%4-61 48%1!$6!%00-Y &&1&1!.36%1&3!20.4,9!1,-90--,6(!
%.60$!d$+&!$3%(-2%3&(9;A1%9960($%.,4,$;1%(1! 6 @&3-,/+$!65!1%$%!-;-$&'-13870,3&1!56 3! 236 $&9$, (/!
9,$,Z&(-1!3,/+$-e!BO&11&(!=U)X.D<Ic+&(160$4, (,(/1>%:-1$6!. &$$&3!&109%$&!1$+&120.4,9!%.60$!1%$%!
23%98$,98&-Al-9+64%BH@&!-0//&-$8&11%! (0'.&3165!, 18&%-19%6(2B(9&2$-Al>+ 9+1> 441 &1%(%4;-&1!
(118$%, 41, (1$+&! (&L$19+%2$&3<IQ(; !1+,/+4,/+$I$+&! (SRPEBS! A1/, $%4!8109%S,6(e1%(11d1,/,$%4!
0(1&3-$%(1,(/e!$6!56-$&3120.4,91&(/%/& ' &(BQ,448&31&$1%4<1=U) X A2 <iIRE&83=U=UAI2<)=XD
0(112&624&F-1d1%$%! -6 @&3&B(HOF, (1=U=)AI 2<==ED<!I#9+64%3-1+% @& %4-6!%3/0&1!$+%3$! 1,/ $%4
4,$83%9;1236/3%'-|-+6041!'6 @&! %>%;!536'! (1,@,10%4,-$, BY%ILE-! % (1!-+6041!3%$+&3!d5, (1!
>06;-1$61+,/+4,/+$1$+&1-69,&$%4!,'24,9%$,6(-! 656B0RB03%4!4& @ &4-165! 1% SBSBHS & 64<!
=U)XAl2<gS¥IDI438%1;!,(I=U)VAI*036>Al a&((&--;1%(1!83%2&3!-099,(9$4'%B,-& 1!>+%%6$!,-!
(&&1&1R

HO! 100:!'1';'7;'P08! ;B7;! Y'GG! $'P0! *0*4068! )K! ;B0! +8G'/! ;BO! 6'$B;! 71:! 74'G';I! ;) GO761! YB7;!

N*+71'08!M1)Y!74)3;!1;B0*%!B)Y!;BOI'+6)K'G0!;B0*%! 71:1YB7;!:7;7!G07:!;) YB7;!1+068)1 7G0!
)KK068#!H0!7G8)!100:1;)!$0;!+0)+G0!0V';0:174)3;138'1$!;B7;!16'$B; 1 71:174G"; #!, VW_"%!+#V_=

"(1%!-,",4%3! @&, (Al 6$+&30 @ &!9%44&1!563!%!d.36%1!9%'2%,/(165!26204% I 0%2Y6! $;

$+9%0$!.0,41-196'2&$&(9&-1563!1%(!,(563'&1!1&.%$&!%.60$!1 % $B(®, 9% 4, (/!d2&624&!$6!56 3!
!



96(-,1&3&1! 62,(,6(-! %(1! 18.%$&! $+8,--0&! ,(! %! 5%69$0%44;! (563'&1! >VBEIZ;'&?! %(1!

:0($-9+0+! =U) YAI 2<)) <! *+&-&1 %60$+63-15035+&3! -0//&-$! %! d]0(1&-Z&($3%4&! 513! %4/63,&+" -9
f6'28$&(Z €IB[&3'%(! 563R! W&1&3%4! H/&(9;! 563! H4/63,$+',9! b,$&3%9; DA! %R BOBB(! $+%$!

>637-1 $6>%31-! ,(563",(/! %(1! &109%$,(/! 9,$,Z&(-! %.60%64/63,$+',9! --$&-! B,.,1<Al 2<E=D<!
Q63&6@&3A!"4,%1,-! %(1! O0--6! &'2+%-,-&! $VBV6S$, (/! 286248, %.606$%! 23%9$,98-! (! 5%93!
96(-$,$0$&-16(&! 65! $+38&!.%-,9!123,(9,24&-! 65! M3,$,9%4! 8%$%! #9511 1&(R!5H%S,6(! 65! -69,%4!
1%$%!236.4& -Al$+&!1&-,/(165!93,$,9%4!53%'&>637-15631%113&--,(/1-69,%4!1%$%!236.4&-Al%(1I$+&!
%224,9%$,6(1 65! -69,%4! -640$,6(-! $6! ,(938%-&! 1%$%! 4,$&3%9;e! B=U)iAl 2<VD<! |%-&1! 6(! H3,-$6$4
A 96'%9+8&%(IN$+,9-Al$+&;1385831$61$+&!(65,6(165 U 605631$+&196"6(1/661eAl>+ 9+AIS+&;!
%3/08&AI1&824;1,(563'M13,$,9%418%$% #$ M, &E<D<!"(1$+&,31@,&>Al$+,-18($%, 4-1$+%$!-0+64%3-1536'!
$+,-15,84H6041196($3,.058!$6!1%$%!4,$&3%9;1&5563$-1%(11236@,1&! ,(1,@,10%4-1d>,$+1$+&! (&9&--%:
$664-15631.896',(/'63&.,(563'& 119 (11$+ &!%.,4,$;!$6163/%(,Z&I&5563%$-196360(1!11%$%!KO0-$,9&!,--0&-€!
B,.,1<D<!*+0-Al,$!19%(!.&!-%,1!$+%$!3&-26(-,.,4,$,&-1$6!56-SROUIBE&Y6(1, (/165!1%$%!23%9$,9&!
%38&1-8.&3614 86$!6(4;1>,$+!/6@&3('&($-1%(1!120.4,9!,(-$,$0$,6(-AL.0$!1%64-61> $+1%69%1&', %<

More Knowledge = More Concern?

"(1389&($!;&%3-A1%/36>,(/1(0'.&3165!-$01,&-1+%-1&L %', (& 1!$HBE&A%S,6(165128624&F-12(6>4&1/&!
%.60$! 1%%$%5,9%%,6(! %(1! $+&,3! 96(9&3(! %.60$! 1%$%! 23%9%$,9&-Al (! 6$+&3! >631-R! 16&-! '63&!
2(6>481/81%(110(1&3-$% (1, (/'&($%,41%!'638196(9&3(&11%$$,$01&NH6'&!-$01, 8- BBAR63& 1!

$+8&! 4&@&4-165!96(983(-! 65! '63&! %! 2(6>4&1/8%.48&!) ,($&3(&$! 0-&3-1 % (1! +%6@&! 560(1! $+%$!
$+6-&!>+61%3&!'63&12(6>48&1/&%.481%38&!d'63&14,284;1$6 | (QIERE & %$$, SOBE>%31-11%$%!
0-8&-1Bf&((&1;1&$!%4<!=U=).Al2<YD!%(1! 1&'6(-$3%$&! d+,/+&3! 239B@AI(-! % (1! >&3&!'63&!
4,284;1$6! $%2&! 23, @%9;! 236$8&9$,6(! -$3%$&/,&-! 6(1 WBOEBEPR! 1263%(! =U)YA! 2<)UD<! *+ -!
-0//&-$-1$+%$1d9+%(/&),-(8&1&1A!.&I%0-&!>+E&(128624812(6>1%.60$11%6$%6!0-&-Al$+&;116(F$!4, 28!
>+96$! $+&;1 2(6>€! BI&((&1;! &$! %64<! =U=).Al 2<YD<! *BR&Y-! %3&! -$3&(/$+&(&1! ;! -& @&3%4!
.&5638P6(LPA5$8&3!-$01,&-Al>+ 9+1560(LISH®IBL [, +$#*+ 165123, @%9;!,(1(&>-2%2831%3%$,94&!
4&11$6148&--11,-946-03&165!283-6(%4!,(563'%$,6(A!%3/0KIBREAA&F-123, @%9;196(9&3(-'%;!.&!
163'%($!19%(116(4;'%(,5&-$!>+&(1%-2&11$6!$+,(?1%.60$123, @ BAY633&, 36-1&$1%64<1=USHLIK

63 $+%$! W%9&.66?! 0-&3-1>+6! 48&%3(&1! %.60$! $+&! 24%$563'F - IBABBBHB(! - +6>& 11 4%-$, (/!
9+9(/&-1  (1$+&,310-%/&12%$$&3(-Al%(!, (93896984168, $+',91%>%3&(&AB6(11584%$!6 @ &3%A441'63&!
(196($36BN-4%',18$1%4<!=U)VAI2<VED

#6'&1-$01,&-1+% @&!503$+&3!,1&($,5,&1!1, @&3-&I85BADBY6S, (/1%.60$!1%$%!23%9%$,9&-<!Q;!
6>(123&@,60-1-'%439%48&146(/,$01,(%4!-$01;1&L %', (&11$+&!&5589$!65!6(4, (8193,$,9%4!1%$%!4,$&3%09;
3&-6039&-16(10(, @&3-,$;-$01&($-F123,@%9;196(9&3(1%(1!. S50BIBH%6(1831=U=U%D<+&I5, (1, (/-!
18'6(-$3%$8&11961(&%34:10(%'.,/060-1,(938%-&1196(9&3(1563123, @%9;1%(1!1,-$,(9$4;'63&123]@%9;

-&(-,$, @&, ($&3(&$!0-%/8&I6(&I>&&?1%5$&3I$+&!, ($&3@&($,6(Al%(1!1, @&3-&!1& @&A62'&($-1%5$&3!&, /+
'6($+-Al > $+ -6'&! 2063%$,9,2%($-! -+6>, (/1 96(9& 3(16(4;!%.60$L*/, 1%-2&9%-! 65! 23, @%9;Al 6(&!



\185%04%, (/!.%97F!$6!$+&,3!63,/,(%41%$$,$018&!%(1!. &L YD MOIARB-I-+6>,(/1%!4," #.$,+$'

%o+(',7,+ 1" #+1 1,(938%-&! (1 23,@%9;! 96(9&3(! % (1! .&+%@,603! B,.,1<ALI(EBRSE! %o(1!
#&4>;(F-1-$01;1>,$+1;60(/1-69,%41'&1,%! 0-&3-Al 6(1$+&! G+&3! +9%(1AI560(1! 1, @&3-&!%$$,$01&-! 65!
$+&!1 2963$,9,29%($-! 38/%31, (/! 1,55838&($! %38&%-! 65! 1%$%! 0-&! BHLIPIEBS ©+2%6(B@&46281!
d948%3&3! 0(1&3-$%(1,(/-e! U(@*! 96(9&3(- ! 6(! +6>! $+&,3! 1%6$%! - 0-&1A! $+&! >&3&! 4&--!
96(9&3(&1!%.60$! S&LS! %6(1! ,'%/&! %o(%od;-&-1 % (1! $+&,3!%$$, $01&-! $6! $%3/&$8& 1! %1 @&3$,-, (/! +%6314;!
9+9%(/&1! B,.,1<Al 2BK! *+,-1 4%-$! 5,(1,(/! ! -6'&>+%S$! 96($3%3;! $6! %! 13,$,-+! (%6HE(%4
3823&-&($%$,@&!-$01;! ;! c634&1/&! %(11]%'5631A!>+6!6.-&3@EI)BS! 9+%(/&-! (1 28624&F-!
283982%,6(-! 65! 6(4,(&! %1@&3S,-, (/! %(1! $-! -$3%$&/,&-Al > $+! gEh! @,&>, (/! $+&-&! 23%9%,9&-! %-!
0(%99&2$%. MB5$8314&%3(,(/'6381%.60$!+6>1$+&;1>63?!B)gh!.&563&!, ($&3@&($,6(D'B=U)YAI2<)YD<

GC@&3WUG+8-&! -$01,&-! -$3&(/$+&(! $+&! (6$,6(! $+%$! 93,$,9%4! 1%$VRZESIBA6%(! .&!
&55&9%,@&!,(18&109%$, (/!,($83(&$!0-&3-Al%(11$+%$!563!'%6(;!,($&3(&$!0-&3-Al'63&1?(6>4&1/&1%.603!
1%$%!23%9%,98-148%1-1$6!'638196(98&3(1%(1!588&4, (/-16510(&%-, (&--<Ic+,4&!$+&IBLIWIAL, (1
&5589%$-16(12&6248F+ "+,  11,558&3!-4,/+$4:1,(1$+&!1,55&3&($!-$01,&-Al$+&!38&-04%$-16(12%3$,9,2%($-F!
%A$&3&GI2%TH#01 | 563! -6'&! &@&(! (! $+&! 46(/&3! $&3' -&&'1 96(-,-$&($<! HA$+60/+! '63&!
38-8&%39+16(1$+&!384%$,6(!.&$>&& (1 ?(6>4&1/&A! OBB&DS! 1%$%! %(1!.&+%@,603! -1 (&&1&1A!
$+8&-&15,3-$1-$01,&-1 94&UBRRB3B$+&!19%44-15631'63&!8&109%$,6(16(! 1%$%5,9%$,6(160$4,(&1!%.6 @&!
(1138 2+%- -&I$+&!,'263$%(9&!165!4,$83%9;!, (1$+,-15,&41<

!
2.1.4! Conclusion

*+ -10+062$831 38.@,8>8&1! 2&;14,$&3%$03&! 536' $+ & BB 9BO1 &1 5, A4+ 9+ 60$4, (&1 $4&
-69,8$%4! $3%(-563'%$,6(! 23698&--&-1 %(1! 3,-?-1 3&4%$&1! $6! 1%SUBEBREBE3A! -$01,&-! $+%$!
+,/+4,/+$0,$,Z&(-F14%97?, (/1 2(6>4&1/&16(1$+&-&12369&--&-19%6(1!3,1983&123&-&($&11%46(/!> B+
(.$,9415,(1,(/-1$+%6$!-0//&-$!$+%$!'63&12(6>4&1/&!6 (1 1YEBYHOS, 0&-19%(14&%11$6!'638&196(9&3(-!
%(11%!'638&! &'26>&38&1!,($&3(&S$! 0-%/&!"(14,/+$! 651 $+,-Al'%6(;1-9+64%3-1 +% @&! 9%44&1!563!'638&!
%(1!.&$$&3! &109%S$,6(! %.60$! 1%$%! $89+(646/,8-! (1 38&9& (B! FfhBY6(;! (&> 1%$%! 4,$83%9;!
96(982$0%4,-%3,6(-1+%@&!.&&(1-0//&-$&1< !



2.2%Educating about Data: (Critical) Data Literacies

* 4 -1 9+062$838@,&>-! &L -$,(W62236%9+&-! FBI3,$,9%4D! 1%$%! 4%HRBBHBE.3-! %! $&($%S$, @&!
9%$&/63,-%%,6(! 65! -09+! %2236%9+&444M 563! '63&! &109%$,6(! %.60$! 1%$%! 23%9$,98-! %3&!
,(938%-,(/'%(11&109%$,6(%4!38-26(-&-1+% @& & @& (!.&&(120$! 563> 6(4;1$+&116',(%($A!
.0$1964-6!$+864$!124%0-,.4&1%(11-099&--5041-$3%$&/;1$6196". %$!$9-8%644&(/&-165!1%$%5,986$,6(
BY%(/3%Z,6! %(1! #&5$6[3&&(! =U=UA! 2<=PH9+64%3- 503$+&3! +/+4,/+$! $+06$! &109%$,6(! %.60$!
1%$%5,9%8$,6(! -+6041! .&! -&&(! %-! %! 28! 96'26(&($! 63! &@&(! 23&3&70,-,$&! 65! 4&/%4! %(1! $%69$,9%4!
38-26(-&-1$611%$%5,9%$,6(1B,., 1<Al2k=)XD<

*+&-&1 94%,'-! 9633&4%$&! $WBE 02-03/&! 65! 1%$%! 4,$&3%9;! 96(98&2$0%4,-%$,6(-Al ,(,$,%$, @&-A!
236K&9$-A! (&$>637-1%(119033,904%! (1 3&9& (S1:8BAR@ &3A! >+,4&! $+&!1$&3'11%$%! 4,$83%9;!'%;!
-&8'1-845 8@, 1&($A1%61946-&31&L%',(%$,6(165!$+&11%$%!4,$83%9;11,-9603-&!138 @ &%4-1/38%$!1,-2%3,
38/9%31,(/1+6>11%$%!14,$8&3%9;!,-10(1&3-$661196(11>+%6$!8 1 0826, KEI$, @&-1%3&).&, (/'56446>& 1A

+ 44,1+, (1$+%$1$+&ISEBRI$-16(196'2&$, (/11&5,(,$,6(-e!B:%(/3%Z, 61%(11#&5$6B&E&(I=U=UAI
2<=)=R1(14,/+$165!$+,-Al-6'&138-8%39+&3-1+% @ &!9%44E115631%30(FABNIGE\1%$%!4,$83%9;F!
Bf64$%;1=U)VDAI>+&3&%-16$+&3-1+%@&!%3/0&11$+%$!5, (AKIP&E, (/$,6(1654,$&3%9;! -d, (15%9$!

rst! (63! 1&-,3%.48&e!,(14,/+$! 65! $+&1'04$,24&! 1,55838&($! -2, 10628658 (98- $+%6$! %63&! 3&70,3&1!
BW6$6260460!=U=UAI2<gD<!H(!&L%",(%$,6(!65!9033&($!4, SBEMD:I 10D 24! -+6>-1$+%$! $+&!

'%K63,$;! 65! 1%6$%! 4,$83%9;! 96(9&2%-! 63 /,(%$&! 536'-A%ME&! $3%1,$,6(! %(1! 56446>! %(!
(-$30'&($Y04A! -2, Wb-&11%2236%9+A! %, (/! %$! 56-$&3, (/! 286248 F-1 $89+(,9%4! -?,44-1 $6! 0-&! %(1!
'06(% /&) 1%$YRY%-1+,/+4,/+$&1! Al &</<Al O%55%/+&44, 1% (11 #$8>%3$! =U=Ujl &I BRI<! =U=Uj!
%(/3%Z,6! %(1! #&5$E[38&(! =U==Dx! 0%55%/+8&44,! %(1! #$&>%3S$A! 563! &L%'248A! 96(109$&1! %(!
&LSE&(-, @&! 4,$&3%$03&! %(%4:-,-! 65! 1%6$%! 4,$83%9;! %2236%9+&-! > $H-I9BTEA0IBS,6(!

59904%;! 1&@&A462'&($A! %(1! 560(1! $+%6$! $+&! '%6K63,$;! 65! 4, 3GIHIHA&S(! $6>9631-! %(!
(-$30'&($%4153%' (/e AI5690--,(/1'%, (4;16(1$+&! 1& @ &A462'&(H5! $89+(,9%4!-?, BAU=UAI 2<ggSD<!

*+ &1960$+63-1963/0&1$+%6$1>+,4&-6'&1%(%4;-& 119622 36 949163148 %3(83-F1&'26>&3' &(SAI'6-$!
161(6$1-02263%$!-09+!d+64 -$,9!, 1&%16511%$%!4,$&3%9;€1%(114%9?1d%9?(6>48& 1/& ' &($!65!$+&I& &3/, (/!
18.%%$&-! 6(! 1%3$%! %(1! &$+,9-Al *,(63,$,&-A! 23, @%9;A! %/&(9;! %(1! &'BESE3 (! 1%$%5,&1!
-69,8$,&-'B,.,1<Al2gjiggSD<

"(14,(&1>, $+I$+&-&I5,(1,(-A! -$01;F-13&@,&>165!5+&14,$&3%$03&I560(11$+%6$193,$,9%411%$%14,$83
96(9&2$0%4,-%$,6(-! $+%6$! %, 1 5631 0(1&3-$%6(1, (/! %(1! 93,$,9%4! 3854899 6($E5! 19B&! 5%3!
48--196"6(1$+%(!,(-$30'&($%41%2236%69+&-<Iq&SAI 103, (IS, & 65! 1&(/%/& &($!> $+1$+&!
19%$%!4,$83%9;!5,8&41A193,$,9%41%62236%9+&-1$6!196$%!4,$8&3%9;1+%@&!,(938%-&1!-,/(,5,9%($4;<!cA
38.@,&>,(/!38-8%39+16(11%$%!4,$83%9;1%-12%3$!65!"; Q6-883%:S$, 6(!, (1&%34;1=U)XA!93,$,9%4!
283-289%, @&->8&3&!3%3&1%(1I$+&I5&>I$+06$19604 118!, 1&($,5,811%4'6-$1%441$66 2196196, (&1123%9$, 90

)IT)6!0\7*+G08%!800!'1;6):3/;")1!/B7+;06#
!




%(1193,$,9%41%2236%9+<!H-1"196($,(0&1!";| 38&-8%639+!,(1$+&!5,&411103, (/! %! 38-8%639+!58446>-+,2! (!
=U)Y! %(1! 23&2%3&1! $>6! 20.4,9%%,6(-! 6(! d93,$,9%4! ./ 1%$%! 4,$&3%9;eAl -&@&3%4! (&>! 93,8,
96(982$0%4,-%$,6(-! +%1! &'&3/&1A! (9401, (/! -6'&! $+%3$! 24%9&1! %! -$36(/! 5690-! 6(! %! .36%1&3!
385489$,6(! 65! 1%$%5,9%$,6(! B-&&! #96(1&3! =U=U9j! #%(1&3! SU-S08(DRIBS,(0&1>+,4&
96(109%,(/':1,(,$,%414,$83%$03&138.@, &> 1H6EM !, (189634 1=U=U1%(11>%-16.-8&3@&11%/%, (>+&(!
3&@,-,(/1$+,-19+%2$&3! (1 $+&! &(1!65!=U==<!:93$,904%3&I K 6+&%3-Al %! 4%3/&! ,(93&%-&! 65!
93,$,9%4!1%$%!4,$83%9;120.4,9%$,6(-1>%-1,1&($,5,&1A!- /(,5;,(/'$+&!/36>,(/!,'263$%(9&B51S+,-15,&4

%+ -199%(1%4-61.&!,440-$3%$&1).;1$+&ISEL$-1 3&5&BELI&IO+62$&3R!I>+,4&!$+&15,3-$! @&3-,6(1536']
8&%34:1=U=U!38@,8&>&1!6(4; EE!BI3,$,9%4D!1%$%!4,$&3%9;196(9&2$0%4,-%$, 6 (-A6$ S4B (%64! @&3-,6
9+962$831236@,1&-1%(16 @&3@,&>!65!%!$6$%4!65!SVI20.4,9%$,6(-<

*4 -194962$83! $+0-113%>-16(!,(-,/+$-1536'1;16(/6,(/'3  &@,&>-165!1%$%! 4,$83%9;!4,$&3%$03&!
$+360/+608$! $+&14%-$! 5, @&!;8%63-1%(1! %, -1 $6! 236@B, 28898 (-, @&!! ;&$! (63! &L+%0-$, @&!
6@8&3@,&>! 65! $+&! 1,@&3/,(/! 1&5,(,$,6B9838,9%4D! 1%$%! 4,$83%9;<! Q63&6@&3A! 3854893, (/! 6(! $+
5,(1,(/-165!$+&-&!6(/6,(/'4,$&3%$03&138@,&>-Al$+&9+062 $&H-IHBE ($%$, @ &!9%$8&/63,-%$,6(165!
4,$83%9;1%2236%9+&-<IHI9631, (/!$6!$+,-Al 1%$%!4, S&IBHLBEY &!.36%14;19%$8&/63,-&1!,($6!

$+38.8&! 6@IER22, (/! 9%$E&/63,&-1 $+%6$! %3&! 469UBEPBOS30'! .&$>8E&(! 23%9$, WpH30'&($%64!
%(1193,$,9B&548&9%, @&4,$83%9;10(18&3-$%(1, (/- 1B-&&!5, /<) D<F+&N\HBUAR.S SUOLF/65!1%$%!
4,$83%9;1%-11%$%!-9,&(9&!-?,44-1%-1>8441%-1938%$, GRIKEFDIGIA$5%6! 96(-$, $0$&!$+&!5,3-$!
9%$&/63;1681%I$H#1BE $"0/, +$%&'EHS, "Yol-0+(," $Yo-+ (#4I*+&1-&9I6(119%$&/63:1%61$6! )*.$,"

I"HSHI%E&'A," 4, 1$H7 . '$2"012'$2,'%I$H#7,'0., ) (%$W6(1!,(9401&-196(9&2$-1$+%$!24%9&1%! @%3;, (/!

5690-! 6(! 23%9$,9%4! 1%6$%! 0-%/&! -?,44-1 >+ 4&! %4-6! 2B8FS,0%4! 3&5489%,6(<! W, (%44;Al -6'&!
0%60$+63-1-0//&-$!$+%$193,$,9%411%$%!4, $8:3%9; -+604 1156 90-16 (HDRZ 6Bl (#+1 Yo+ (1" HSH %!

" )&, IS %) 2, #(,"C'.$"01$0"% &R, 7,&' #IA&HI%$HI$+%S$! 96'&! >, $+! $+&! 1%$%5,9%%$,6(! 65! 603!
-69,8%,&-<! HA$+60/+! %44! %2236%9+&-! $6! 1%$%! 4,$&3%9;! 9%(! 655&3! 0-8&504! (- /+$-Al $+&! 96(9&:
(94018&11 (1 $+,-1 4%-$! 9%$&/63;! %3&! 65! 2%63$,904%3! IBEH. GPE(IRE63,-%$,6(! %(1! 503$+&3!
96(982$0%4,-%$,6(! 65! 93,$,0%451986%$,6(! 4,$&3%9;! |($01;! %-1 >&44! %-1 563! ,(563",(/! ;!
&'2,3,9%4138-8%3D+<



"#$%&H' 0"&%&$#'."-1'-$%&2). 0"&%0&$#H .-+ $#%&2).

&)*Y6"+,-) % 063"2+43563&-. HT2+%.
[#%#.' &%-"#P&-* +*&)4.[#%oH 1#%#1&$#%&2)
1" Q&+ GH(-H0-#-+ Y& HO(
ST 1".2($(%# *
9$%$(*&%o#"$+,($0( 43§féecf. ;S&Jr% <."(0-#+&1&( <.+70(.3($(4".$)#"(
)$96$(:0+&#3+#( ' J $7)&#3+#0 73)#"0%$3)&36($3)
| 0560 | . + & Yo&+SH (L H+968.3(.
Bl pum—
7 8--* &36(+"8&%&+$*( )$%$18&+$%8.3
SR ()9 -#)$i'66(%-50$%% " =0836($%$(47%(
RYHS+( EIH'SE, | gro (H1H+%836(3(
ekl )$%$1&+$%68.3
< >
>#,(6.$2(<.0%#"'&36( >#,(6.$*2(=3)#"0%$3)&3(
&30%"72#3%$*()$%$(05&**0 "HL*H+9%8&36(.3)$%$1&|

"H#$%E&( ) *+,&#-%"+,"-['-0 '12%","2+34'6+,+'3",&%+26'2-/12&7,.'+3-/#'+'.7&2,%$8'0%-8
7%+2,"29B,%%$8&/,+3 ,-'2%","2 9B &03&2,": &' +77%-+2,&.<

Q&IA!$I-+60411.8194%3,5,& 11$+%$!$+ -19%$8/63,-%%, 6(196 (MBEHHS, 1008 639&.3(/1563!%!
-$309$038116@&3@,8>1651$+&!5,&4116511%$%!4,$83%9;196(982$-13%$+&31$+9%6(1%!5044;11& @ &46 281
6511%$%!4,$83%9;1962236%9+&-<!*+&19%$&/63,&-1%3&! (6$!1,-$,(9$!631&L+%60-$, @&!, (1(%$03&!%(1!'%(
65! $+&! 23&-&($&1! 96(9&2%-! ,(9401&! %-2&9$-! $HUBIERE! $+%(! 6(&! 65! $+&-&! 23626-&1!
9%%$&/63,8-<! Q63&6@&3A!%-1'&($,6(&1!%.6@&A! $+&! BI3,$,9%4D! 196$%! 4,$&3%9;! 3&-&%39+15,&411:
-/(,5,9%($4;! 103,(/! $+&! 9603-&! 65! ;! 169$63%4! 3&-8%891! (! =U)YA! @&3;! 5&;8&3%$038&!
%(%4;-&-1 65! 1%3$%! 4,$83%9;1 96(9&2$-1 +9%61!.&&(!1 20.4,-+&1<! G(&! &%34;! &L%'24&! -1 Q%%;.&&! % (1!
k,4,(?-,F-1=U)VI-$01AB+ 0+, 1&($,5,81! &,/+$! 2&;! 53%'&>637?-1 563! 1%$%694, §EAVE, $&3%$03&.!
38@,&><!#,',4%3! $6! ;| 9%$&/63,-%$,6(A! $+&:;1 560(1! 23&16',(YAGHS%! 0-%/&! -?,44-Al .0$! %4-6!
d%>%38&(&--RI0(1&3-$%(1,(/!1%$%!%(1!,$-1364&!,(1-69,&%;e!B=LJVAI2<=D

] &$>8&(! =U=U! %(1! =U==Al -&@&3%A4! 486$8&/63,-%$,6(-! 65! BI3,$,9%4D! 1%$%! 4,$&3%9;!
96(982$0%4,-%$, 1B ?&-, 4%3!1,-$,(9$,6(-1%1', (& >&3&120.4,-+&KW63I&L%'24&Alq60-&5!
&$!%A<F-19%(%4;- -1 65! 1%$%! 4, $&3%9;1%-1%!d'04%$, 1,'&(-,6(%4! 96 (9&2$e!560(1! 23%9$,9%410-&-165! 1%
-09+! %-! 38&-89639+! 1%$%! '%(%/&'&($! 63! 4&%3(,(/! %6(%4;$,9-! %-! 2&;! %38&%-! 65! 1%$%! 4,$&3%9;!
96(982$-A!.0$!%4-6!,1&($,5,81!/6%64-1-09+1%-19%(! ,(BA39,$,Z&(3;A! %6>%63&(&--1 65! 19%6$%5,9%$, 6(!
%(119,$,2&(12963%,9,2%B:8(1=)A122<=i5AIEUD<!"(1%![& 3BH((/0%ABI&L %', (%$,6(165193,$,9%4!1%$%!
4,$83%9;1%2236%9+&-A18%(183!1,5583&($,%$& 1193, 8, 3%S I DHHERLES. | &, /+$1 48 @&4-Al-09+!
%-1$+&,31%01,8(9&-1%(1! &109%$,6(%4! 96($S&LS-Al.0$!%4-6! B3&4%S, (/! $6!$+&!-%'&! 1,568:38($,%$,6(!
1%$%!%9%, @ -1 236K&9$-D!$+E63133869%, @ &! (%BOREL)D<IW, (%44;Al 0%55%/+&44,1%(%4;-&11(,(&!
+,/+&38109%$,6(11%$%!4,$83%9; 1, (,$,%%$, @&-1%(1!, 1&($,5,& 11560311, '&(-,6(-Al>+,9+13%(/&!536'10-, (/!
1%$%!,(12&1%/6/,9%41 63! 62& (! 1%$%! -8$$, (/-1 $6!56-$&3, (/1 0(1&3-$%(1, (/! 65! $+&! 364&! 1%$%! 24%;! (!
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-69,&%:19(11%126-$9646(,%412&3-289$, @ &6 BEISWAI2<)VD<Ic+ 4&10-,(/11,55& 3&($1$&3",(646/,&-!
%(1!1&@&462,(/'1,55838($19%$&/63,-%$,6(-165!1%$%!4,$83%9;196(982$-Al>+%$!$+&-&!-$01,&-1+% @&
96"6(!,-1$+%$!1$+&:1,1&($,5;|@8&3;!1, @&3-&Y6%4-16511%$%!4,$83%9;1%62236%69+&-Al13%(/, (/'536'1%9$, @&!
1%$%!0-%/&1-?,44-1$6!%>%3&(&--1%(1138&54&0$ B=%62$&3! 1&$%,4-1$+8&! 1, @&3-&!6.K&IS$, @&-1%(1!
9+%63%9%$&3,-$,9-165!&L,-$, (/! BI3,$,9%4D! 1%$%! 4,$&3%9;196(9&2$-A! 6084, (, (/' 2%3%44&4-1%(11 2&;! 4
%3/0'&($%$,6(!,(1$+&!5,84 1198A41%-1+ [+4 [+$,(/!1,55838(9&-1%(11/%2-165!3&-&%39+<

!
2.2.1! How Is Data Literacy OTraditionally® Understood?

Data Literacy as Data (Science) Skills

H-1 60$4,(&1! %.6@&A! $+&! '6-$! \$3%1,$,6(%4F! O(L&B-696(1%$%! 4,$83%9;! 9%(! .&! .36%14;!
-0"%3,-&1! %-! %! 23%9$,9%4A! - A& 1! %2236%9+! $+%6$! %, -| $6! $8I69+! +83:1 §B4S%' Yo+ ('
(%$%.,$<! "(1 $+&,3! 6@&3@,&>! 65! 238@,60-! 1%$%! 4,$&3%9;! 3&-8&%394AD308;! &K ¥4
0(1&3-$%(1,(1%-R

40'1$!74G0!;)!17//088%!717GI80%!380%!'1;06+60;%!*71'+3G7;0!71:!76$30!Y';B!:7;780;8!'1!1608+) 180!
;)1;B0!134'a3;1NKL,:'$; 7G=1:7;7I'11:'KK0601;!K'0GBW _b%!+#V=

HI- ' 4%311&5,(,$,6(,-1-0//&-$&1!.;1c64551&$! 964 < BEHES, (&) 1%$%! 4, $&3%69;1%-1d$+&1%.,4,$;1$6!%6-?!
%(119%(->&3! 3863411 708&-$,6(-1536'14%3/&1%(11-'%44!1%$%! -&$-1$#1360,(70,3;12369&--€A!
>+,9+1,(9401&-1$+&1%.,4,$,&-1$61d-&4&9SAI 94& ULANG(I0V&AI93,$,70&1%(1!,($&3238$!1%$%e! %-!
>&4A41%-10-,(/'1%$%! $6!96"0(,9%H8$63,&-1%6(1!, (1 1&-,/(12369&--&-! B=U)iAl2<=EBS+|44&3!&$!
%4<F-1d1%$%!4,$8:3%9;19+%3$&3e1& ' 2+%- -&-11%$%!4,$8:3%9; F-136481%-1%6102&:;196'28:$&(9&!5631%44
(1$+&1=)"19&($03;e1%-1,$!,- 1028156 1-;-$& %$, 9%44;1$3%(-563", (/'1%$%!, ($6!?(6>4&1/&!%(11%9%,6(-€!
B=U=)AI2<=D<I*+ -1+ [+4 [+$-1$+&! 963&!6.K&I$, @ &! 65! "V BEBMAA! , (-$30'&($%4! 1%$%!4,$&3%9;!
0(1&3-$%(1,(/-RI$6!8(%.4&!%(1'6$, @ %$&I2&624&!$61%69%, @ &4;10-&!1%$%AI18%64196(5,1&($4;1>,$+1$+¢
6>(1%(1! 6$+&3! 28624&F-! 1%$%! %(1! $6! dO-&! (&>! 13, @&3-! % (1! $&9+(646/186HHDA-BYSYA!
H3$,5,9,%4!"($844,/&(98163!"($&3(&S$!65!*+,(/-B¥B, ., 1<

W3%(?1&$1%4<I56446>1%!- ' 4%310(1&3-$%(1, (/' Yot YEhBHE; (@, &>11%$%14, $&3%9;1%-1%!d389&($!
%11,$,6(1$6!%!/36>,(/!.%(1!65!4,$&3%9,&-1-09+! %-! (0'&3,9%4! 4, $&3%9: Al -$%$,-$,9%4! 4, $&3%9;1 96 (1! "
4,$83%0R=U)iA! 2<VIB$+&3-! &70%44:/+4,/+$! $+&! 6@&34%2! 63! 96((89%$,6(! .&$>&&(! $+&-&!
96(9&2$-Al %3/0,(/! $+%$A! /,@&(! $+&! d/3&%$4;! %'24,5,81! 364&! $+%$! 1%$%! (6>! 24%:! (! 603! 4, @&
-$%$,-$,9%414,$83%9;1-+6041!.8&1021%$&11$6!,(9401&! 1% BI6RUIEINO D <! G$+&3!-0//&-$,6(-!
-$%$8!11%$%!4,$&3%9;!-+60411.&!,(963263%$&1!,($6!,(563'%$,6(14,$83%9;| 2BBIB64 TR %! %(1!
Q%3Z%4!=U)ER23626-&1%!96'.,(&1!d1%$%!,(563'%$,6(14, $&3B0IM34-6(1&$!%4<!=U))D<I#,' 4%3!
$6!$+&11%$%!4,$&3%9;!1,-9603-&A1%4-61-$%$, -$,9%414 258 BY4ARBB (96261 & (&1 1% ($!;,8%3-Al
18&@8&462,(/! 536'1 %! (%336>! $&9+(,9%4! 0(1&3-$%(1, (/! $6! d%! .36%1&3!'&%(, (/! ,(9401,(/! 93,$,9%4A!



&$+,99R64,$,9%4! %- 28 FBAEBY6(W6, -1 %6 (1! Q6($&, 36! =U) XAl Z<BIdB%$%! O&@640%,6(/[3602eA! %!
C(,$&11"%$,6(-1#&938$YFR(83%4F-1"(1&2&(1&($INL2&3SIH1@,-63;![3602A%34;19%44&1!5631%!
d/46.%6411%$%! 4,$&3%9;e!$+%$!,(9401&-!-$%$,-$,9%4! 4MURUSAL QB! 9,$,Z&(-1 $6!d5044;!
2963$,9,296$&! ,(! ,(,$,%%,@&-! $6! 56-$&3! 9,$,Z&(-+,2! ,(! $+&! (563 %RE(PALE<=UD<! G$+&3!
062236%9+&-1 $6! 1%$%! 4,$83%9;15690-1 6(! .0-,(&--1%(1! &'246:%. ,4,$;1 2&3-289%, @&-! $+360/+! 1%$%!
4,$&3%BI0"&3! %(1! QU%(1,(%9+! =U)Vj! c6455 ! %(1! f63$0&'! =U)VD<! *+0-Al &@&(! %'6(/!
(-$30'&($%4A! 23%9$,9%4! 1%$%! 4,$&3%09;! 96(98&2$-AB% ! G663, 8K1! %2236%9+&-! 9%(! .&!
1&(3$,5,&1A1%(1!(6!-,(/4811&5,(,$,6(1+%-1 &' &3/&BI 5% &SA!$+&!16(&! 1&5,(, (/! 9+%3%9$&3,-$,9!65!
$+8&-&1%2236%9+&-! -1 $+%6$!$+&;1%,'1 $6! &(9603%/&! 48%3 (8B BEMAO-E&! 1%$%! B%(%4;$,9-D!563!
$+&,3120326-&<

Creative Data Literacy Approaches

H&@&3%4!-9+64%3-1+%@8&!.0,4%$! 6(1-093%628441%$%! 4,$83%9;!%62236%9+&-! .0$! +%@&! %11&1!%!
5690-1 6(1 93&%$,@,$;<! 8F"/(%Z,6A! 563! &L%'24&A! +%-! -0//&-$BAYEH|@R:! 1%$%! 4,$&3%9;e! %-! %(!
062236%9+! 563! dB&I+(,9%4! 48%3(&3-e! >+6! '%;! (&&Ib(HI%A$&3(%$,@&! $6! $+&! $3%1,$,6(%A4!
70%($,$%$, @&! %2236%9+1$6! >63?, (/! >, % BYHSA! APLSR!*069%$,9-1563! §4(9401&!>632, (/!

> $+1 d96"0($; D&($&3&1! 1%$%e! 63! ‘%72, (/! 1%$%! d'&--:e! B,.,1<Al 2<XAl ))D<! *6/&$+&3! > $+!
1+%3/%@%A! 8F"/(%Z,6!+%-1503$+&3! 23626-&11%! d 1 8HHIS £24H2 26 35-1$+&! d%. ,4,$;1$6!$+,(?!
6$+1938%$, @&4;1%(1193,$,9%44;e!1%.60$! 62263$0(,$,&-! $6! 0-&! 1%$%! $6! %(->&3! 70&-$,6(-! %6 (1! /%, (!
(-,/+$-1 B=U)XD<!a&38&AI$+&;1%4-6!948%34;11,5583&($,%$&!$+,-| GBI/ @AY 185 !536'1$+&!
d$89+(,9%4! -2,44-Al -$%$,-$,9%4! $&9+(,70&-Al 63! 2%3$, 902K 2BG>6638Y6$! ,(-$30'&($%4A!
-2,443%-&111&5,(,$,6(-! 65! 1%6$%! 4,$&3%9;! -09+! %-1 $+&! 6(&-! ,($36109& 136 @ E(<! *+0-Al
%A$+60/+!$+&;1%4-619663123%9$,9%410-&! 65! 1%$%A! 8F"/(%Z,6!%(1![+%3/% @ %! SARINHIABE %
4,$8:3988-19%(1%2236%9+!$+%$!-+6041156-$&3193,$,9%41283-289%, @&-1%(11>B8218658631-11
B&</<A!8F"/(%Z,6! =U)SAl2<|D).&96'&-1 &@&(! 948%3&3! (1 $+&,3!=U)V! 96(9&2$A! »H=314! .&!
60$4,(&11,('63&!1&$%,4!,(1-&9%$,6(I=<#<E<

HI-,' 49%34;1938%%, @&!%(1193,$,9%411%%$%! 4, B 3% 01 Q18 0//&-$&11.;1H+4.63(1&$!%4<!
>+61-0//&-$! 56-$&3,(I1%$%!4,$83%9;1$+360/+1d93,$,9%4!'%7?, (/e! %(1!$+360/+10-, (/' 1%$%A! 961, (/!
%(1!%3%$,5,9,%4! ,($&44,/&(9&! ,(1938&%$, @& 24%;BI&ISHBI@2<HE=B! 8&-2,$&! $+,-1 5690-16(!
23%9%,9%44;10-, (/1 1%$%A! $+&,31/6%4!563! 1%$%! 4,$83%9;! -1 5631 4&%3(&3-1$6!/%, (! (&>! 2&3-289$, @
+6>1-69,%4A! 904$03%4A! 264,$,9%4! %(1! &96(6',9! 23698--&-1 %3&! %55&9$&1! ;1 1%$%! %(1! $6!.&96'&!
8&'26>&381!$6129%3$,9,2%$&!, (11%$%5,& 11869(8%(!, (563'&1!'%((&3!B, ., 1<A2<EgD<

*+&-&193,$,9%419%(1!93&%3$, @&!%2236%9+&-!$6VANBLEAXREB; - +6>!-$36(/!6 @ &34%2-1>,$+!
$+&I(&L$!9%$&/63;R196(9&2%-!1$+%$108: WB!"#$#1%&'4,".4,1$#7,.'$2"*012"*"": 2#&,'0.#+1'(%$%D'
c+,4&1203&4;!,(-$30'&($%4A!-? A-&111%$%!4,$&3%9;!96(9&2$-196(-$,$0$&!$+&!'6-$!96"6 (1% (1!
&-$%.4,-+&1! 0(1&3-$%(1,(/! 65! 1%$%! 4,$&3%9;A! $+&;! %3&! 6(4;! 65! 4, $&1! 3&4&@%(9&! 563! $+
96(9&2%0%4,-%$,6(! 65! 93,$,9%4! 1%$%5,9%3%,6(! 4,$&IAD; <! (HA4$+60/+! -$%$,-$,9%4! % (1! 1%$%!
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%(%odh;-,-1-?,44-19%(1%4-61-02263%$! &$$&3!10(1&3-$%(1, (/165! 1%$%5,9%$, 6 (Al $+&-8&!96'28$&(9&-9%(!
+8114,$$4814,/+$16(170&-$,6(-1-09+1%-1\+6>1%63&1";1 1%$%! 0-&1!$6!2365,4&1%(1!-963&!19,$,2&(-F! 63!
\>+96$! -1$+&!,(540&(9&!65!%4/63,$+-16(1";11%, 4;14, 5&NF<I56888%$%! 4, $8:3%9;! (&8 HEIE!

96'24&Le! %2236%9-G-eVo(! -,'24;! 48%3(, (/! $6! %99&--A! 0-&A! %(%4;Z&A! 63! 93&%HRIBBHY!
-$%$%,-$,9-163196'238+&(1, (/'1%$%!@ -0%4, 7%, 6(-1%(111%$%!9% 4 BRRER604'=U=UAI2<=EUD<!
Q63&6@&3A! 3&-&%39+! +%-1 560(1! $+%$! 56-9&RINEE-?,44-1 %46(&A! >, $+60%$! %4-6! 236'6%, (/!
0(1&3-$%(1,(/! %(1! 93,$,9%4! 385489$,6(A! ,-! %! d236.48&'%$,9! -$3%$&/;e! %(1IAWEEIRLHNIB3!
(1,3&9%4;A1$6!'63&!&L 26-03&!r65!9+,413&(11$6!6(4, (8BE@, (/-$6(&!8$!1%4<I=U=)%AlR2=B)!!

"(14,(&1>, $+1$+,-AHBD-1. &&(1%3/0&11$+%$!$0(@3,$,9%4!0-&!65!1%$%AI-09+1%- 18 @&3; 16;11%$%
384%%$&1123%9%,9&-!,(1&109%$,6(A! 9% (! A&%SFISHBM DA, F83%A0(93,$,9%4A! B(E& (-, 6(%4!
0(1&3-$%(1,(/! 65! 1%$%! %(1! 1%$%5, 0VBRIB(BSY64%! =U=UA! 2<)D<! H99631,(/! $6! Q&3$%A4%A! >+&(!
48%3(83-1%3&!,($36109&11$6!1%$%!%-1d1,3&9$!'&.%-OBESR(%1!65!$+&!d,'283589%$!1236 L, &-1%(1!
(1,9%$63-e!$+&:1938&A1%:!-0.96(-9,60-160$96'83!d+,11&(19033,9040°8165!$+,-19604 1! .&1$+%$!
$+&;106@&3&-$, %$&! $+&1%9903%9;96BHAAIID, 41! &1 9&--, @ &I $3A$%6$%5,81!-;-$&-€!B,., 1<Al
2<)gD<IW63!$+&-&!3&%-6(-Al93,$,9%41&109%$,6(1%.60$!1%$%4!,-13870,3&1<

!
2.2.2! Fostering Critical Perspectives Through the Use of Data

CH&(1&L%',(,(/1$+&! +,-$63;1 65! 1,5583&($! 4,$83%9; TP $S-A! %! 96"6(! $3&(1! &'&3/&- RE5$&(A!
(,$,%410(183-$%(1,(/-165!4,$&3%9;1%3&165! ,(-$30'&($964AYBBBI&AI 1&-93, ., (/1 23&16',(%($4;!
239%9$,9%4! -?,44-<! G@&3! $,'&A! .36%1&3! % (1! '63&! 93,$,9%4! %(1! 3854&9$, @&! 4,$&3%9;! 0(1&3-$%
&'&3/&<I*+,-1d/3%10%41 &L 2%(-,6(e!+%-1.&&(1$3%9&1!, (11, | &%&3%9;196(9&2B:h$Z-9+1=U) YA!

2<=EVj! -&&! %4-6! 9+%2$&3! B<)D&A4! %-! ,(196(9&2$-1 65! -$%%,-$,9%4! % (1! '%$+&'%$,9%4! 4,$83%9;!
BW3%(W6,-1%(11Q6($&,36!=U)XAl2«BI1b$%$&3%9;!5,&411-+6>-1%-,' 4%3!1&@&462' &8>
$+&!,(-$30'&($%4AI-? B6I0--8111%$%!4,$&3%9;196(9&:2%$-160$4, (&:11%.6 @ &!- SHOBRER,'6-$!
&-$%.4,-+&110(1&3-$%(1,(/16511%$%!4,$&3%9:!, ("% (;!196($&UBH(L160$-, 1&!%69%1&', %AI9%44-I$6!
,(94018&!'63&! 93,$,9%4! 283-289%, @&-! +%@&! &'&3/&1! (! 3&IEAB! QU(;! (&>! 1%$%! 4,$&3%9;!
96(982$0%4,-%$,6(-! $+%$! ,(9401&! 93,$,9%4! 2&3-289$, @BI5H4;)! PER6$%' 0.%1, . 3#&AR 563!
&LY%'2481%(%4;-, (1'% (1@ ,-0%4 -, (/' 1% SU ALEBH%6& Yo+ (|, $2H1%6&™ ) &, 156818 %' 24 & (65-+&!

QS IS *) A HTY)-C'.0"7 H&EYo+),C' 1., 1#1' [Yo+H#A0&YSH*+ Yot =A& HSYoSH*+ O RTAHYo
&%5*01BX2,3%(89!&$!%4<!=U)YA! &'2+%-,-1,(163,B(D64-196'.,(&1!%2236%9+! +%-1%4-61 .&&(!
1&8-93,.811%-196((&9$, (/! d1%$%! 4,$83%9;!/6%4-A! -09+! %- 964489%, (/A! %6(%64;-, (IAI &L%',(, (/! %(1!
96"0(,9%$, (/! >$+! 1%$%AI> $+! d93,$,9%4! 4,$&3%9;! /6%4-eAl 563! &% 24&()/I0{EB@BDEB,
(&70%4,$,8-1> $+1 1%$%A! %113&--,(/! 1%$%! &$+,9-1 63! &(@(&8(,20.4,9! -2%98&-! > $+1 1%$%e!
Bb60,&! =U==Al 224D<! *+&! 56446>(/! -&9%,6(-! 236@,1&! %(! 6@&3@,&>! 65! 1,55&3%&H 96'
239%9$,9%41%(1193,$,9%411%$%!4, $&3%9;1%62236%9+&-<

EL



Critical Perspectives Originating from a Technical Background

88&-2,$&!15+&116',(%6(9&!65!,(-$30'&($%64A!-? A%-&111%$%!4,$83%9;10(1&3-$%(L, (/-Al-0//&-$,6(-!

563! 93,$,9%4! 19%$%! 4,$&3%9;! %2236%9+&-! %3&! ,(938%- EME( - FBEH36'" $8&9+(,9%4!
9%9?/360(1-<IG(&!&L%'24&! -1$+81%438%1;!'&($,6(&11%3%$,94&!.;IW3%(W6,-1%(11Q6($&,36!>+6-&!
96(982%$!63,/,(%$8&-1536'1%!-$%$,-$,9%4! 96(11'%$+8&'%$,9%4! 4,$&3%9:!.%697?/360(1! % (11 96(-$,$0$&-1%!
@&3:123%9%$,9%4!1%$%!4,$83%9;1962236%9+!$+%6$!(& @ &3$+&4A&-- -1d&L24,9,$4:196((&9$&1!> $+1&$+,
264,$,9%4! %-289%-€! %(11%,'-1 563! d96(-$309$, @&A! 96(9&3(&1! %(1! 3&54&9S R KNS 5, Z&) k!
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Applying Critical Pedagogy to Data Literacy Approaches
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Practical and Critical Approaches for Specific Audiences
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Concepts That Begin to Consider Datafication as Part of Active and Practical Approaches
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-$309$03&-Al38.@8YAEBA3YS, -, (/126 $E&($, %641%-1>&441%$809$03%4!96(-$3% 8% 1 <Al 2<)iD<!

*61969+ &@&!$+,-Al:64,22,14%31$6!"; %3/0'&($-!,(19+%2$&3!E4 -&&-! @%40&!,(196((&93, (/!
4,$839%09;1283-289%, @&-!536''&1,%!-$01,&-1> $+1 (- /+$-1 5364, $,9%64! 3&-&%39+!%(1! 1&'693%$,9!
$+8&63;1B,., 1<AI2<YED4 1,-$,(/0,-+&- 1$+,-14,$&3%9;1%62236%0H1%62&-!,$12%3$,904%34;13848@ % ($!
563I$+,-1-$01;F-118@&462'&($!165!%!$+&638&$,9%4153%'€>63?!563193,$, 0OY4 H4BHE50%$, 6

Data Citizenship BCarmi, Yates et al.

*+&1$+,3113848@%($!96(9&2$A!$+&!1d1%$%! 9,5, BRLAA2L!1 & @&462&1!,(I-8@&3%4!20.4,9%3,6(-!
1$+&1\Q&I%(11Q;1],/18%$%F1236K&9$!%6$!$+&IC(, @&3-,$;165!h, BMEBEEAS!%64<!=U=Ujlq%$&-1&$!
0%4<!=U=Uj! q%$&-1 &$! Y%At tFAR! $+&b0S+63-K603(%4! 2962831 5690--&-! 6(! $+&! 96((&9%,6(165!
1%$%!4,$83%S$@Ad, (563'%$,6(A!l' -, (563'%$,6(1%(1!'%4, (563'%$,6(e!BM%3', | &$104W=UAI 2<)DA!
$+,-12963$,904%3196($&LS!,-1(6$!-2&9,5,&1!,(1$+&!$>6!3& 26 T <REIDA!$+,-1-289,5,9196($&L$!65!
1%$%!4,$83%9;1-+60411.&! 2&2BI$+&(1&L%",(,(/1$+&1%$%19,$,Z&(-+,2!'618A<I*+&1%0$+63-!
%,1$6!1%1138&-1/%2-1,(1&L,-$, (/' 1%$%! 4,$&3%9;! 53% &3 BBRE 2463, (/! d4, (?-1.&$>&&(1\1%S$%A!
26>&3A1%(1126-,$,6(%4,$;Fe!%(11&(9603%/,(/9,$, B8+ @8/, 9%41%(11%9%$, @ &! VIBANSE:!
&$1%4<!1=U=UAI2<)UjIM%3",|&$!%4<I=JBUBIR2<)

*+8119%%$%!9,$,2&(-+,2!53%'€&>63?! 38.@64@&-! %360(HIEBBEYS&-! &$! %4<! =U=)AI22<)g
=VBIW,3-$A!d8%$%!86, (/e!%1138&--&-\$3%1,$,6(%4F! 1%$% HESBEYE -7 /4%(1!'%(%/ (/!
1%$%!.0$!16,(/!1-6!,(1d%(! &$+,9%41%(1193,$,9%4!'%((&3€! B,.,1<Al2<) YD<!*+&!-&96(1! 16'%, (Al d8%$%!
*+ (2,(/e1$%7?8&-1%1'638&!3&54&9%, @&!%62236%9+!B! - 46MH! & (6$&1IS+B$&I 185, (,$,6(165!$+,-!
16'%,(-+6>&1 11,-$,(9319+%(/&-! &$>&&(I$+&!,(,$,%41%(11$+&15, (%413&-&%3MEBR BB 690-!

6(! 0.4#+1'(%$%6!$+,(?!B93,$,9%44; DIVB/EIBR &% $8-1&$!%4<I=U=UASBEIUEB6 (/1&'2+%- -
6(193,$,9%4! 0(1&3-$%(1,(/! 65! $+&! 1%$%! &96(6';! %6(1! 93, 3EBEZOB G $+&! -&(-&! 65! :%6046!
W3&,3&896(-9,&($,Z%w{6! 63!9%!93,$,9%4!96(-9,60-(&:-86-1/6%4 563!1%$%!9,$,Z&(-BPR6$&-!

*1,00//B7+;06!d#d!K)6T!:0;7'G0:!:0K'1";") 14!
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&$1%4<1=U=)AI2QVEES, 004%34;1$+,-1(8&>4;1-$3&(/$+80B1$,99%6890-1'%2&-11%$%!19,$,Z&(-+,21%!
+,1+4;13848@%($"'618415631,(563"(/! 1-$01; <!

* +&1 4%-$! 16'%,(Al d8%$%! :%63$,9,2%%,6(e$%6286! %! 1,-$,(9$4;! 93,$,9%4! 283-289%,@&! $6!
&109%$,(/! %.60$! 1%$%A! %-! $! d-8&&?-! $6! %113&--! $+&! 236.4&' 65! 9,$,Z&(-F! 5&&4,(/-! 65!
1,-8'26>&3'&($! (! 1%$% J13,@&(! &(@,36(&($-! %(1! $+&! 0(&70%4! 26>&3! 1;(%',9-€! .;!
+/+4,/+$, (! $+&! d,'263$%(9&! 65! 9,$,Z&(-F! 236%9%, @&! &(/%/& &($e! Bqo$&-! &$! %4<! =U=)Al 2<=)D<!
10,41,(16(1  1%$%!%9$,@,-"1%(1! 1%$%! 4,$&3%9;! 3&-8&%39+! (196", (%$,6(!>,$+!d,1&%-1536' 1,/,$%4!
9,$,Z&(-+,2! %(1! 18'693%$,9! &109%$M($+&! %0$+63-! 0(1&3-$%(1! 1%$%! 2%3$,92%9, 69!
%(1T631964489%, @&! VAR, EO03%/, (/! 4&%3 (&3 FBLA39,-&! $+&,311,/,$%4! T 1%$%! +0'%(E3,/+$-
B,.,1<AR<=#P<, ($&31,-9,24,(%3;196".,(%$,6(H+($-1%$!>+%$!> U8 '6(-$3%$& 1!, (16 3&!1&$%, 4!

(1 9+9%2$&3! ERE>! '09+! 93,$,9%4! 1%$%! 4,$&3%9;! 96(9&2$0%4,-%$,6(-! 9%(! 4&963&!536'
&-$%.4,-+&115,8&41-1-09+1By$, Z&(-+,21&109%$ B3I %046!W3&, 3&F-193,$,9%4! 2& KHE6/& @ &3A!

$+&!1 96((89%,6(! .&$>&&(! $+&! 96(9&2%! 65! \1%$%! 9,$,Z&(-+, 2B 4,$83%9;! %(1! &109%$,6(!
-9+64%3-+121-6'8$,'&-1.4033;  AVo(1!$+&I96(S&LSI65MIY - ID6(11'%4,(563'%$,6(!,-1(6$!%4>%:;-!

948943<

Q63&6@&3A!-8&@&3%4!-0//8-$,6(-15631236'6$, (/! 1%B8(SR),(123%9%$,9&1%3&!'% 1&<!c+,4&!
$+&! %0$+63-! -$3&--! $+&! (&&1! 563! d236%9%, @&! 9,$,Z&(-e! ,(-$&H%@ BEOERWE3-eAl $+&;!
(&@&3$+&A&F63(! %/%,(-$! '&38&4;! -+,58,(/! $+&! 3&-26(-,.,4,5:! $6EB (1,@,10%4A! >+ 9+ '%;!
DR6$&($,%44;1 3&'6@r&t! $+&!6(0-1536'1 3&/04%$63;1.61,&-Al,(-$,$0%,6(-1 63! $+EBM%SLES! %64<!
=U=UAI 22/ YVDX! "5 $+&!38-26(-,.,4,$;! $6! .&! 1%$%! 4,$83%$&! 4,&-! > $+19984 M FB&! %0$+63-!
>063(Ald>&!9%(1&L2&9%$!-6%06(6',9!,(&70%4,$,&-$6!,(5408(9&!$+&,31%.,4,$;1$6!+% @ &!%99&--1%(1!
3&-6039&-1$6!-09+1&109%$,6(1236/3%"&-€!B,.,1<A! 2<)=D<!W03$+&3 ' BI%AHE3-1&'2+%-,-&!
$+&!(8&1!$6196(-,183!1,55&3&($!26204%$,6(-1%6(1!d%113&--1 56836841 96($&LS$-eAl2%63$,904%34;!
65!'%3/,(%4,-&1196"0(, $,&-A! %3/0,(/! $+%$! d%! \O(, @&3-%4F! 6(&! -,Z&! 5,$-! %4H6BUDESIE!
4,$83%9;!,-1(6$126--,.4&!B,.,1<Al2<))D<! Q6386 @ &3AIDEA4 HBAL/6!.&;6(11$+&!,(1,@,10%4!
%(1!,(-$&%1!1>6371> $+12&624&F-1d(&$>637-165!4,$&3%9;6A! (9401, (/1 $+&! 286248& $+8.3&(/%/&
0(11$+&!1,55&3&($!'& 18 10-&!B, ., 1<AI2<)=D<IW, (%44;A1$+&1%0$4663!$6!  p$Z-9+!B=U)YD!
L [+4, 4315+ %$5! 196$%!4,$8:3%9;1 16&-! (63! (8&1!$6!0$,4,-8!1,/,$%4!'&$+61-1.05!-+60411.8! &L 2%6(1&.1!
d60$-,1&!1$+&!I\1,/,$%4F!38%4'e1% (1! 38/%31&1!%-!%! d'6 SBUKGH&H963?7& 11 &L 28.3,8(H&e % $!
,(9401&! 6(4,(&! %(1! 6554,(&! -2+&3&-! B,.,1<A! 2<)SD<! H44! 65! $+&-&! @%40%.4&! 96(-,1&3%$,6(-! +%@
(563'&1!-&@&3%41'&$+61646/,9%4! 189, -, 68$+&! &'2,3,9%4! 3&-&%39+196(109$&1-$01; !
B-&&!19+%2$&31gD<

Critical Digital and Data Literacies BPangrazio et al.

*+&1>6321651:06(/3%Z, B6(1196P60$+63-123626-&-1-& @&3%414,$&3%9;196(982$-15631236'6$, (/193,$,9%4!
385489$,6(1 65! $+& 1%$%5,9%$,6(! 65! 603! -69,&$,&-<! *+-1 -48%,60$4,(&! 5603! ?&;!
96(982$0%4,-%$,6(-1.:1:%(/3%Z,6!%(116$+&3-RI$+&196(9&2$!65!d93,$,9%4!1 /, SBAE(BLRFS €|
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=U)iDA!d2&3-6(%4! 1%$%!4,$&3%9,&-e!B:%(/3%Z,6!%(11#8&4>;(1=UpRDAIRE&+&! -69,%410$,4,$;!
65! 1%$%! 4,$&3BPRY3%Z,6! %(1! #&5$FB&&(! =U=UB\! %(1! 6(! d93,$,9%4! 1%$%! &109%S$,6(e!
B:9%(/3%Z,6!96(11#8&4>;(1=U=UD<!8&-2,$&!$+&,3!1,55&3&($!$& B BEY63,%$,6(-!, (1%60$+63-+,2A!
%441 $+8-81%62236%9+8-1236@,1&! +,/+4;1 3&A&@%(S$! ,(-,/+$-1 563! %(! &L$E& (181 FEIIBEBB!
1%$%5,9%$,6(14,$8&3%9;<

W,3-$A! % (! &%34;1 20.4,9%8%,6(! .;! :%(/3%Z,6! -0//&-SIHEHH1%6&. (H1#S$%E&' SHHHIIB2BIS+%6S$!
&L%' (&-1d.36%1&3! --0&-1%--69,%$&1!> $+11./,$%4!'&1,%!0-&eAl-09+!%-1+6>1-09+!$&9+(646/,&-
d3&,(5639&! ,--0&-165!-69,%4!94%--Al 3%69&! %(1!/&(1&3!%(11>$EBIE(&! $6! 9+%44&(/&! %(1!
6@&3$03(! &L246,$%$,6(! %(1! ,(&70BAB)E! 2<)iYD<! *+-! 4,$83%9:! ,($&(1-! $6! d904$, @%$&! %!
1,-2%--,6(%$&AI93,$,9%411,-26-,$,6(!,(1%6196($EL$I$+%6$!, (@ &-$-118&& 24!, (1$+&12&3-6(%641%( 119655895, @
%(11>63?1$6>%31-1%!d(0%(9&110(1&3-$%(1,(/!65126>&31%(1!, 1&646/;1> $+,(1$+&!1,/,$%4!'&1,0'!
B,.,1<AI2<)iXD<!*+&!/6%419%(119+%44& (/&!563!-09+!4, $&3%9B0E6/& ! d$+&!,(1,@,10%4!$6!'6 @&!
&$>&&(1$+&-&!" (1-8$-! B,<&<A! 93,$,9%4! %(1! $8&9+(,9%4D! %-! 29633$! 65! $+&,3! 1,/,$%4! 28%9$,9&-e! B,
2<)SUD<!];124%9, (/!$+,-1-$36(/15690-16(1%!.36%11%H309$03%410(18:3-$%(1, (/%->&441%-193,$,9%4!
385489%,6(A! $+,-! 4,$83%9;! %43&%1;! 1,-$,(9%4;! 1,55&3-1 536'H%4B! %b(1! 1%$%! 4,$83%9;!
96(982$0%4,-%3$,6(-1%$!$+&!$,'&<

H! 7&;1 96(9&2%! $+%$! ,(563'&1! | -$01;F-! $+&638$,9%4! 53%'&>63?! 563! 93,$,9%4! 1%$%5,9%$,6(!
4,$8&3%96(1! $+&!&'2,3,9%4! 38-8&Y%39+ $+06$! >%-196(109$&1! ,-1:96(/3%Z #8AHF-1 4," *+%&'
(%$%' &#$,"%1B=U)YD&&! %0$+63-10//&-$! $6! d-&&! 2&3-6(%4! 1%$%! %-! %! \$&LSF! (! $+&! A&>!
b,$8&3%9,&-1-&(-&e!,(-$8&%1!165!-&&, §%-1d,(563'%$,6(1$6!.&!'%6(%/&188,., 1<Al 2<g=B%$%?, (/!
$+,-1283-289%, @EA! $+&;!/6!.&;6(1! 19%6$%! -?,44-1 % (1! 3%$+&30¢DBIRIBEB-6(%64! 1%$%6F! %-! %!
-69,%4123%9$,9&! % (1! $664! 563! YEO$IB[E<! Q6386 ABBBYHZ, 6! %6(1! #8&4>;(F-1 2&3-6(%4! 1%$%!
4,$83%9,&-! 53%'&>63?! 24%9&-! %! -$BAWY6-,-! 6(! 93,$,9%4! $+60/<$ "$! %,-! $6! 56-$&3!
0(1&3-$%(1,(/165!$+8&1-69,6904$03%4196($&L$!%360(111%$%!%(1I$+&!,1&646/,&-1$+%$10(1832, (I$+&'A
%(11$6!904%, @ %S BH2+63,9%4!\-2%9&Fe! $6!3&5489%$!93,$,9%44;!6(1 $+& A TIRMHG
$+&IM+&3&($4;1264,$,9%4! (%$03&!651$+8&!.36%18&311%$%! B BeAR<g=ID<

G5! $+&! 5,@8&! 16'%,(-! $+%$! '%?8&! DRI3%Z,6! %(1! #&4>;(F-1283-6(%4! 1%$%! 4,$83%9,&-!
53%'&>637'|dB)D!8%$%! "1&($,5,9%%,6(A! B=D!8%$%! C(1&3-$%(1, (/-A! BED! 8% $UBOREBREIE, $;
C-&-Al%(11BVD!8%$%*%69BBY Al2<gIXR%3$,004%BE 1S+ 311%(1!5,5$+1236 @, 1&!@%40%.4&(&>!
J(-/+$-15630;  1-$01; <I*+&-&1%,'1$6!-02263$19,$,Z&(-F193,$,9%410(1&3-$% (1, (/\6ES68, 4, (/1%(1!
2381,9$,6(-1$+%$1%3&!'%61&!536'123698--8112&3-6(%A1M6$HEL., 31%.,4,$;1$6!8'246:1d$%69$,9-165!
3&-,-$%(9&!1%(1!6.50-9%$,6(e!B,., 1<AIPKGE) DG @&3%44A! $+&1%0$+63-124%98&1%!-$36 (/1 &'2+%-,-!
6(! 56-$&3,(/!$+&!,(1,@,10%4F-1d9%2%9,$;!$6!0(1&3-$%(1! % (16 CBFSEERI3-6(%64! 1%6$%eAl>+,0+!
$+&;1-8&1%-1d%!9309,%412%3$!6514,@, (/!,(196($&'263%3 BB, ASAI2<0) YBSA!:%6(/3%Z, 61%(1!
#8&4>,((&@8&3$+84&--193,$,9,-&1%!-+,5$!65!d$+& BT LI %6(113&-26(-,., 4,$;€!$6!$+&!,(1,@,10%4!
(16$+&314,$83%9;1%2236%9+&-1%(1194%3,5;1$+%$! 8 &; BBHABDI"$#+19,$, Z& (-1 d$6! & (/%/&!

!
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93,$,9%44;1> $+1$+&,312&3-6(%4 1%$%AI-61$+&;1+% @ &1 %!-&(-&!6510(1&3-$%(1L, (/A1 96($364!%(11%/&(9:
> $+,(1$+&1 1%3$%!%--&'.4%/&e!B,., 1<ANJRgHD £+ - 19%38504!.%4%(98.!.&$>8&(1&'26>&3'&($!
%(1138&-26(-,.,4,$;!1,-$,(/0,-+&- 1$+,-153%'&>632F-1(6@&4!%2236%9+!$6!196$%614,$83%9;<

Q63&6@&3A! $+&! %0$+63-1 'VOPB-S,6(-! 563! 23%9%$,9%44;! ,'248'&($,(/! 283-6(%4! 1%$%!
4,$83%9, 8:51%3! SBM%3',| &$1%4<! % BEHBRA 3&96/(,-&! $+%$! 28624&! +% @& d@%3,&1!9%2%9,$,&-€!
06(11$+&3&563&!d0(&70%41%/&(9:e!, (1&(/%/,(/'>,$+! 1AGUY63/0&!$+%6$!-09+1d1%3$%!,(&70%4,$,&-€!
(&&11$6!.8196(-, 1&3&1!.;!1%$%!4,$8&3%9;!53%'&>63B(BIZ,6!%(11#8&4>;(1=U) YAl gEES B!
0%60$+63-! 5034 &B/&-$! $>6! d%38&%:-! 65! 6.@,60-! %224,9%$,6(e! 563! $+&,3! 53%'&>63?R! d20.4,9!
&109%$,6(!%(1!%9%1&',9! 3&-8&%39+€! B,., 1<A! 2<gE)D<!*+&; | +§+%H+93,$,9%4! 1%6$%! %(1! 1,/,$%4!
4,$83%9,&-1%38&!0-638&4;!" -, (/1536'1 &109%$,6(eAl % (11 $&%$EA41! & -$3&(/$+&(&1! (! .6$+!

563'%4! &109%$,6(! %(1! ,(1d,(563'%4! &109%$,6(%4! ,(,$,%BE&PB3623,%$&! 563! %104$-e! B,., 1<Al
2<gE)! gE=D63&6@&3A! $+&;!1aV51236@,183-! % (1! /6@E&3('&($! %/&(9,8-€! $6! %IBH(1<A!
2<gE)D<]6$+! $+& %0$+63-F! (6@&4! 53%'&>63?! $4@1&! -0//&-$,6(-! 563! %! 23%9%$,9%4!
'248&'&($%3,6(1236@,1&! (0'&360-! @%40%.4&! ,(-,/+$-1 5631-$01;F-1 $+&638&$,9%41 %(1! &'2,3,9%4!
%(%od;-&-K

HI$+,3117&;120.4,9%8$,6(1.;1:%(/3%Z,6!%(1 1 #&5FR&& (&L (&-I1$+&! *#I6& OSHEHS-)' (%$%
&HS$,"YAI3&@, &>, (/3898&($!'61&4-165!1%$%! 4, 83909180381 9%$8/63, -8 11 BEBIY6AA! 2&3-6(%4!
0%6(1156471281%/6/,&-165! 1%BHIEUAI2<=UXD<!*+&19%3$,94&193,$,9,-&-1$+%$1%64$-+ 6 B53$& H&3%9; ! -!
d26-,$811%-1$+&!,18&%4!3&-26(-&e!$619+%644& (/&-165! 1% $BEBEWOBE 4,$83%9;! -10(18&3-$661!
16538 (1@%/08&1%(11d$+&38&.,-19&3$%, (4;1%(1%.-&(FBERBA!'6184-e1B, ., 1<AR<=NRA0S+63-!

-0//&-$! $+%$! 1%$%! 4,$83%9;! -+6041! 56-$&3! d93,$,9%4! 0(1&3-$%(L,(/-! 65! $+&! $&9+(646/,9%¢
,(53%-$309$03&!%(1!$+&1264,$,9%41896(6';1 65! 1,/,$%4 -BAWMB60411 236 @,1819,$,Z&(-1>,$+!
$+&MP,44-13870,3&11$6+%@&!%/&(9;!, (1%!1%$%5, &IEHS61B6 S8 IS, 2B, @%B,., 1<Al2<=)§D<

#09+! 4,$83%9;Al $+&;! %3MRl d236$89$! ,(1,@,10%4-! 536'! .&, (/! '%(,204%$&1! .;! 1%$%5,9%$,6(!
2369&--&-!%(1!,-198($3%41$6!18'693%$,0!123698--8&-AI$6/8$+83 B GA(%6S$,6(165!.6$+148/%4!

0% (11$%9%,9%4!38&-26(18:61<Al2<=)XD<

H29%3$!536'1$+,-1 3848 @%($! 1&5,(,$,6(A!:%(/3%Z, 6! $6(IBRE(! 3%,-&! %! (0".&3!65! (6 @&A!
96(-,1&3%3,6(-! $+%$! +0@&! ,(563'&1! ;! -$01*&;! 236@,1&! %! 94&%3! %3/0'&($YEHEBE+&!
-0,$%.,4,$;165!$+&!$&3'1d4,$83%9;e! 563! &109%S$, (/! % HOSLSIGHAB/0, (/! $+%6$! $+&! &109%$,6(%64!
1,'&(-,6(16514,$83%9:1-0//&-$-1$+%$!,(1,@,10%4-19% (1 +%@&!-055,9,&($'4,$83%9;1$612%3$,9,2%$&! >+,4
%$I$+&1-%'&!$,'&1.&, (/ 1d96($,(060-4;L,(@64@&1!,('23698--&-1651 826 @& '&($e'B=U=UAI2<=)SD<
Q63&6@&3AI$+&;11,55838($,%$8.!. BSEIBS,6(%41%(1193,$,9%4 I ASSBEY6-1$+814%$$E&3196'&!
> $+166!+6-$!65!\+ /+&31631&3F! 70&-$,6(-Al, (9401, (/! $+&1%.,4,$:1 $6! 9+%644& (/&A1 %-?1 T0&-$,6(-1 %6 (1!
385489, 1<A!2<=)EB<!4,$&3%d(183-$%(1, (/! 3&-&".4&-1$+&![&3'%(196(9&2%$!65!\],410(/F!
B-&&!9+%2$&3IE%EIN$36(/4;1,(563'&1! ' 1-$01;F4193,$,9%411%$%5,9%$, 6(145 383653 B-8.&!
9+962$&3IESHIIBS+&3L/(,5,9% (826, ($!$+&1%0$+63-13%,-&1%(11$+%$!-$36(/4;!, (563 &HO1;F-!
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23,631&'2,3,9%4! >633).,1<Al 2<=)XR&! %64-6#9%(1&3! =U=U%:j! #%(1&3! =U=tI9B.3&5638126$%!
4,$83%9;! ,($&3@E&($,6(-! -+6041! %4>%:-! ,(9401&! d%! -&SBEBH2BIBBYSE/, &-! %o(1! $%69$,9-! $+%6$!
(1,@,10%4-1 9% (! &L2&3,'&($! >,$+! (1 631&3! $6! 62&3%$,6(B43RESE60(1! %>%38&(&--1 %(1!
0(1&3-$%(1,(/e!B:%(/3%Z,6!%(1#E&5$FB&E&(I=U=UAI2<=)XD

96(/3%Z,6!%(11#8&4>;(1503$+&BN/&-$&11 %! I"#$H#1%E: (%$%',(01%$EBLIE2$1%6-& 11 6(1$+&!
5,(1,(/-1651$+38&1&'2,3,9%413&-8%39+!236K&9$-IBE AIOBISH!$ +&14, $83%9;153%'€>6372-160$4, (&1!
%.6@&A!S$+,-196(982$!%, -15631%!.36%11%(1193,$,9%410(1&3-$%(1, (/165! 1%$%5,9%$,6(1%(1!,$-1-69,%4
264,$,9%41%(118&96(6',9!,'24,9%$, 6(-1%-1>8441%-156-$&3, (/11%$%!236$89$, 6 (!-$3%$&/,&-<1a6>&@&3A! g
24%9&-! %! 2%63$,9BBBG-! 6(! d$&! -69,%4! ,(KO-$,9&-! %--69,%$&1! >,$+! 1%$%3,98¢H, 6(e
d38@8&%4,(/-$309$03%4!,(870%4,$,&-6!$+BES$! 1 9BEY6$&1% (1!-$3&.(/$48948&%634;1%3/0, (/!$+%S$!
%1d93,$,9%41962236%9+e!,-ld$+&!'6-$1%6223623,%$&!>%;1$6!5044;1%6113&--,--0&-163A.Y1285,9%$,6(e
2<VIR6386@E&3AIH6385,94&1236@,18-1%!(0'.&3!65!@%40%.48&!, (-, /+$-1563123%9%,9%44;!,'248&'&($, (/!
93,$,9%411%$%!&109%$,6(!B-&&!-&9$,6(!=<=<gD<

G@&3%44NIFE03! 20.4,9%%,6(-! .;! :%6(/3%Z,6! %(1! Fb0$+63-! -0//&-$! (6@E&4! Y%6(1! +,/+4;!
3848@%($! 4,$8964982%-! $+%6836@,1&! '%(;! ,(-/+$-1 5631$+&193,$,9%4! 19%$%5,9%$,6(! 4,$&3%9;!
53%'€>63?118&@&462& 11, (1-$01;1%(11+%@&!-$36(/4;!, (563 &$+&I$01;F-1&'2,3,9%4138-8%639+<!
"(12963%$,9049%3 4! %0$+63-F!-$36(/1 5690-1 6(1 %! .36%1193,$,9%4! 283-BASSAHEY, %4A! 264,$,9%4!
%(11&96(6',9!1,'&(-,6(-165! 1%$%! % (1! $+&!-$309$03B¥o(/&- 1$+360/4$+&! 1%$%5,9%$,6(165! 603!
-69,&$;196(-$,$0$&12&;1(6@&4! (-, /+$-<

Own Initial Conceptualisation: Critical Big Data Literacy

W, (%4A1" +% @&!-0//&-$&11%(!,(,$,%4!96(9&2$0%4,-%$, 6(IBB6UABI $#1%6& ' 5#1' (%$%' &HHK!'%!-"
"123,631>637? <I*+,-14,$&3%9;1%, -156319%6(06" +,..C'O+(,".$%+(#+1 19(11%. 4,$; | $6#$#1%68&-" )&, I$'
04%+ I5#1'(%$%T*&&, I$H#*+4"%I$H],.C'(%$%'0.,. Yo+ ($2, 4%, #5&,"#.3.' %+ (#4841 %395 $196'&!

> $+1$+&-8123%9F,98-A106-1>8 A4 DHBHEEHS- S 1148,/ 4$+,-17(6>4&1/&1563198!," /4*:," ('

#+$,"+,$' 0.%1) B#9%(1&3! =U=U%:j! #%(1&3! =U=U9D<! "263$%($4;Al $+,-1 93,3, 0044 GRS RS, 6(
96($%, (1%! 9&3$%, (1 -&$! 65!.&4,&5-1631%$$,$01&-1%-1,$-1 60$96'&A!'8&%(, (/! ,$! 1GROREHH3,4;!
&($%,4! %! (&/%$,@&! -$%(9&! $6>%31-! 1%$%! RBTHUHO&IRS,9%4! /! 1%$$83%9%, ! %$!
&'26>8&3,(/' 9,$,Z&(-! $6! 70&-$,6(! % (1! -930$,(,-&! $+&! -69,85&9+(,9%4! -;-$&'-! 65! .,/ 1%$%!
23%9$,98-1 %(1! $6! 5631 96(-,1&3&1! 62,(,6(-! 6(! 9033&($! 1&.%$&-! %360(1! 1%$%! %(%4;$,9-<! *+ -!
>60411%446>19,$,Z&(-1$6!'%7?&!,(563'&11 189, -,6(-!6(! 2B:6(%4! 9+6,9&-!-09! %-! >+,9+! 1%$%! $6!
~+963&1631>+,9+!-83@,98-1$6! (YEA! $1>604118(%.4&!$+&'1$61&(/%/&!,(120.4,9!1&.%$&-1%360(1!
1%3$%5,&11-;-$&'-<"& @&3$+&4&--AlL$!,-1, 2635%($1$6!8'2+%-,-& 14563136238 @, 60-196(9& 23!

| $+8/6%4!65!$+,-14,$&3U96$! $6! (B3 &4;!-+,58!38-26(-,.,4,$;!$6! (1,@,109BHeA(1&3! =U=U9A!
2<VRI"(-$8%1A1236@,1,(/148&%3(&3-1>,$+196(-$309%, @ &!%1 @ PRI | SAHRL6>&3!$+&'1%(1!$6!
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Preliminary Conclusion: Insights and Shortcomings of Existing (Critical) Data Literacies

G@&3%AAA!I S+ -19+9%2$&3! +%-1 1&'6(-$3%$& 1! S+ HEATIOMB, 6(%4F! ,(-$30'&($%4! % (1 -?,44-
%-&110(1&3-$%(1,(/165!1%$%!4,$83%9;!-$,44116',(%$&-1%69%1&,9!1,-980B66+93,$,9%4! 1%$%!
4,$83%9;:1%2236% 8L &3/, (I <!:%3$,004%34;1$+&14%-$!5, @&!:8%3-+%@&-+6>(1%-$Ba(/!, (93&%-
65!93,5,9%412&3-28&9%, @ &-! 6(! &109%3, (/! %. 68SLHEBIG+&! %60$+63-165!-09+!93,$,9%4! 96(9&23-!
%/3&&! $+%6$! 1%$%! 4,$83%9;! (&&1-! $6!/6! .&;6(1! 1%$%! 0-%/&! -?,44-1 %(1! -+6041! ,(9401&! 93,$,9%4!
283-289%, @&-A! $-G8A?&! 1,55838&($! -$%(9&-! 6(! $+&! &LS&(S! $6! >+,9+! $&9+(,9%6B! 62, ¢A!

(3832383, (/1%(1!'%(,204%$, (/! 1%$%! -+6041!-$,44! .&! (@ 6ADBEHIONA! 1%$%! 4,$83%9;!%-1 >&44! %-!
>+068+8&0\93,$,9%4F!,(193,$,9%411%$%!4,$83%9; -+60/4H1 8456 90HBLSB!S, 0948&5489%,6(1103, (/!

+06(14, (/! 1%$%! 63! 65! 1,/, $%4! 96($&($A! >+8&38&%-16$+&3-19%4415631 %! .36% 1 SBPALBYTHIS, @&
93,$,9%4! 0(1&3-$%(1,(/! 65! 264 &1 96848:$%4! % (1! &96(6',9! ,'2%69$-! 65! 1%$%5,9%3,6(! %(1! 1%$%!
,(53%-$309$038&-<!*+&14%$$&IIBBZIAB, @ &!%6(118'26>&3, (/10(1&3-$%(1, (/165! 1%$%!4,$8&3%9;1%-!
%(1%2236%9+!563193,$,9%44;18109%$, (/1%.60$!11%$%5,9%$,6(196(-$, $0$&-1$+&!'6-$! 3&4&@%6($1%6223¢
5631$4;$01;F-11& @&462'&($!65!%!$+&638&$,9%4153%'€>63?1563193,$,9%4!1%$%59%$,6(14, $8:3%9; <

a6>& @&3A!-6'&1-9+64%3-1%4-61708&-$,6(1$+&!-0, $U6BISHB8&3%9;1%-1%6!96(9&2$!56318:109%S, (/!
%.60$! 1%$%! 63! +,/+4,/+$! $+&! -+63$96',(/-! 65! &L,-$,(/! B93,$,9%4D! 1%$%! 4,$83%9;! %2236%9+&-
W6$6260460AI5631&L %'248Al1&-2,$&1-0//&-$, (/'%!(85BBA!1%$%!4, $&BBOE2$A1%4-61%63/0&!
$+%6$1$+&I$&3 NS, $83%9;F1+0%-1. 8&(11&8'&11$66!.%-,9196411 08 ($8:3236109$, @&e!B=U=WAI2<VD
%(1! -+&! ,(-$8%1! 96(-,1&3-&L2&3$,-&e! 63! d-69,%44;! 1,-$3,.08&1! &L 2835-E&@&A462&1! .;!
1%--&$$1B=U)VD<! H! 96'238+&(-, @&! %(%4;-,-! 65! 1BESRBAS&3(%S$, @&! $&3'-! %(1! 96(9&2$-! $6!
4,$&3%9;! -1 236@,1&1! ;! 1, ((&;A! >+61,/+4,/+$-! $+%$! 4,$83%9;! %-1 %! $&3' 9%(! .&! 236.48'%$,9!
&9%0-&!,$1+9%6-11,55&3&($"'&%(, (/-1%(1!,-1&" . &11&1!>,$+11,558&3&($!(6$,6(-165126>&3!563!1,55&3&($!
2862488=U=UAI2<==NERI$+8&38563&!96(9401&-1$4$#3%9;19%(!.&10-&5041%-1%!96(9&2$!.0!(6$!
-61'09+196-1%6!$&3'Al&-2&9,%44;1>+&(1%113&-, (/'%01,&(9&-160$-,1&!65!%9%1 &, ot AtU=UR!

Q6386@&3A! %! 4, $%$,6(! 65! '%(;! 1%$%! 4,$8&3%9;! 98(ILBBI%,-! $+%6$! $+&;1 5690-! 6(!
d,(1,@,10%4,-8113%$+&3!$+%(19644&9$, @&!563"-e! Ba, ($ZLEBYeHO<UH(-$30'8($%4!4,$83%9;!
96(982%-Al $+,-1 5690-! -1 &@,1&($! %-! $+&;! 56-$&3! $&I+(,9%4! -?,44-1 %(1! 96'28:$&(9&-! 563! $+&!
(1,@,10%4<1a6>8@&3A193,$,9%411%$%!4, $& 3% 9986 EBFLSBIE690-16(1236'6$, (/I$+&!-2,44-1
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>+,9+10-83-1d&($&3!,($61%!182&(1&($!384%$,6(-+,262%7 08589+ (646/,&-1%(1%38185589%, @&4;!
4&5%! (6! 9+6,98&! .0$! $6! 18&%4! > $+1 &(-0,(/! $+38%$-! (1, @ 1OZRBLAL '%$,9! - (9&! (6$,6(-! 65!
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|
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264,$,9%4129%3$,9,2%$,6(e1%(1!-+6041148%3(1536'1281%/6/,9%41%2236%9+&-1$+%$1%, 15631d1&'693%
& (/%18 &(SAIL,~%($4,(/126>&3!-$309$03&-A1264,9;!138563'1%(11%9$,@,-'e!B,., 1<AI2<)| XD<ME@&3%
65!P%(-&(F-193,$,9,--1+% @&!.&&(1%113&-&11,(11-$01;Al>+,0+14&%3(-1536'1264,$,9%418109%$, 6!
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2.2.4! Practically Implementing Critical Data Literacies
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=U)YA! 2<SVADO$3%$+&3! %93$! %-! d236.4&'! 26-83-e! $+%$! &(9603%/&! -$01&($-! $6! BOIDH!! d%
06/&($-eBH4,%7.%3,1%(1!W%3%K, | =U))Al2<XUD<!M3,$,9%4! 38 54 RBR GG BOBEE! &L %' 248!

:1236'2$, (/1 48%3(&3-1>,$+1/661170&-$,6(-! BQ%3?2+%'1=U=UAI2<=E)5DA!+,-$63,9, -, (/! $&9+(646/;!
B:p$Z-9+1=U)YAI2<=H8BL;-+6>,(/4&%3(&3-1>%;-1, (1>+,9+11%$%I%3&10-811$+%$1%3&10(1&-,3%.4&!
$6!$+&'1B],4-$3021&$1%4<I=U==AI2<=EED<!"(1631&3!$6!(6$!4 8 I6@BMEFT &I $& 1163138, /(& 1!
%5$8&3!/%, (,(/1-09+!,(563'%$,6(Al,$!,-17&;1$61236 @, 1&!d%1870%$&!2%$+>%;-1563>%31e!BP%(-&(1=U=)A!
2<SD!%(1!-+6>148%3(&3-1d+6>1$+&;19%(1 $%?&! $+&! 5,3-$! -$&2-1 $6! 9%441 563! 9+%(/&e! B],4-$302! &$!¢
=U==Al2<=EgD<!"(116,(/!-6Al,$! -19309,%4! B8 (BH3AG+&!3&-26(-,.,4,-%$,693,$,70811%.6 &<

H9%18&',9!3&-8%39+!503$+&3!'%?&-1%!(0".&3!65!384&@M(S$,6(-16(10-&5041563'%$-1$6!
56-$&3193,$,9%4!1%$%!4,$83%9,&-<!"'263$%($4;Al-9+64%43 $&I GHEABI B4 OVAEESY%5! 4, $83%9;!
16&-! (6$! (&9&--%3,4;! (&&1! $6! .&66-$&3&D- (/! 1,/,$%41 563'%$-! 0! $+%$! $3%1,$,6(%4! $&%9+,(/!
'&$+61-196(11&'.61,&11%(11$%(/,.481%2236%9+&-1'%6; 18 @ &(K.!.&$$&3!-0,$&1!$6!236'6$&193,$,9%4!
385489%,6(165!1%$%5,9%$,6(1B:p$Z-9+!1=U)Y]!c,(18;&3!=U)Y] 1 4830 =U==D<IH2%3$!536'1$+%$A!
%224,&11%(112%3$,9,2%$63:1%2236%9+ DE/EAEBR  BSF"/(%Z,6/%(1+%3/%@%!=U)Vj!"4,%1-!
%(1100--6!=U)ij!Q%32+%'1=U) Y DI%-1>&441%-10-, (/1 1%$%!,(193&%$, @ &! 24%:;!-OLRMBH63(1&S$!
%4<!=U=)Al 2<8 gD 4&!-6'&! %0$+63-1%4-6!%1@69%$&! 563! /%',5,81! %22 3GHBR-C4%660! % (1!
f;2%!=U=)AI2<gigB!6$+8&3-1560(1!$+%$!$664-1$+%3$!>&3&\$66!50(F!'%1&!,$! 1 BHIGIKENE/I0 64!
385489$,6(! B:%(/3%Z,6! % (1! #&4>:(! =U=UAI 2<))D<! H! 948 %B!19%848!5,& 1! $6!'%$&3,%4,-&! $+&!
($9%(/,.4&) >63411 65! 1%$%! (! 631&3! $6! .3&%7?! 16>(! 96'2488-1%(1! 56-$&3! 0(1&3-$%(L, (/!

Bc,( 1&;&3! =U)YA! 2<E=Y]! :%(/3%Z,6! %(1! #&4>;(! =U=UAI 25D 96041A! 563! &L%'24&A! .&!
!
gV



%9+,8&@&1! .;! 0-,(/! @,-0%4! %2236%9B&R"/(%Z,6! %(1! ]+%3/%@%! =U)VA! 2<gDA! -09+! %-! 1%$%!
@,-0%4,-%$,6(-<!*+&-&! 503$+EZRR $+&! 26$&($,%4! $6! & @ 678! &'2%$+;A1 2,$;A!-6336>Al -+06'&! %(1!
6$+&31&'6$,6(-eBI&((&1;1%(11a,441=U)XAI2<XgEDAI>+,0+13&, $&EHRAL-9+64%3-FI&'2+%-,-16(!
$+&!3648165!8'6$,6(-1>+&(11,-90--, (/'1%$%!%(1!,$-1,'24, /6 (-156314&%3(&3-F16>(14, @&-!B],4-$302!
&$19%4<1=U==Al22¢=EEB)!

I
2.2.5! Conclusion

*+ -19+062$&3!+,/+4,/[+$&11+6>1'06(;196(982$0%4,-%$, @B BI3,$,9%4D! 1%$%!4,$&3%9;!%6438%1; &L ,-$A
+6>1 1, @&3-&! $+&;! %38&A! % (1! >+,9+! 2063%4484-1 9%(! .&! ,1&($,5,&1<! H! $&($%$, @&! 9%$&/63,-%$,6
4,$83%9;! %2236%9+&-! 536' 23%DEIBH&($%4! $6! 93,$,BESAEIG! @%-! -0//&-$&1AI >+ 9+

+,1+4,/+$&11 %! -$36(/1 16',(%(9&! 65! ,(-$30'&($%4! 1%$%! 4,$83%9,&-<! M3,$,9%4! %2236%9+&-! $+%$! /6
.&;6(1123%9%,9%4!1%$%!0-%/&!-?,44-163193,$,9%4138&548&9%,6(1103, (/11%$%!+%(14, (/16 3165!1,/,$%4196($&
%38&!-$,441 3%3&<! (BRPAIE%S/6316583%9,&-! $+%$! %,'1563! .36%1193,$,9%4! 0(1&3-$%(1, (/1 %(1!
385489$,6(165!264,$,9%4A1-69,8$%41%(1! &96(6',9!,' 2% M6 U, 6(! %6(1! 1%$%! ,(53%-$309$03&-
>06-1,1&($,5,&1<! *+&-&! 4,$83%9;! %22369236@K 1! '6-$! 3&4&@%($!,583801; ! %(1! 236@,1&1!

'%6(,56411 (- /+$-15635+81 & @&A62'&($1651%!$+8&638$,9%4153%'&>6321563193,$,9%4!1%$%50%$,6(14, $&3
N8 @&3$+&A&--Al'%(;! 65! $+&! %(%4;-&11 93,$,9%4 KIFHIAIIGEDE&2S-! 5690-! 6(! ,(1,@,10%4,-&1!
062236%9+&-Al$+0-126$&($,%44;148%1,(/'$61%6N\38-26 (-,.,4,-%$, 6 (F165 A D/FLIIEBE$& (196'&/!

> $+14, $$48&I$+8638&$,9%41/360(1, (/Al>+,9+19% (1488% @B(BO$&1!536'L (- /+$-1651$3%1,$,6(%4!
93,$,9%418109%$,6(1-9+64%3-+,2<1#9+64%3-1+% @&!503$+&3!%3/0& 11$+%$! 1%$%!4, $83%9;! (&&1-1$6
264,$,9,-&1F!1$61%113&--170&-$,6(-165/126>&31%(11,(&70%4,$,8-1%(11$6/236'6$&1264,$,9%412%3%$,9,2%$,6(
063%$,904%34;1, (1$+,-13&/%31AI'09+19YARAHIER6'1$3%1,$,6(%4!8109%8$,6(1-9+649%83-+,2<

Q; 1-$01:1.0,41-16(1$+&I&L -$,(/193,$,9%4!1%$%!4, $83%9;196(9&2$0%4, -%$, 6(-1$+%$I>&3&I%6(%4;-&1!
(1 $+,-1 949625831 %(1! %,'-! $6! %113&--! /%2-! (! 38-8&%39+H1&@&A62, (/! %! $+8638&$,9%44;! Y%(1!
&'2,3,9%44;! /360(1&1! 53%'&>63?! 563! 93,$,9%4! 1%$%5,9%$,6(! 4,$&3%9;<! RB4RERBYE<y
2384, (%3;160$4,(&!65!$+,-153%'8€>6321%(1!1,-90--&-1+6>! $1+%6-1.8&(!,(563'&11%(1!-+962&1!.;!
[(-/+$-1 536" $+ -1 9+062$&3! %(1! 536'I $+&! $+38&! $3% UBHUD%S,6(%4! %2236%9+&-! $+%6$! %3&!
%(%4;-&11 (1 $+&! (&LS! 9+%2$8F-e611,$,6(! $6! $+&-&! $+&63TBIB, (1, (/-Al $H 9+%62$&3! %4-6!
+ 44, [+$&11$+96$!-9+64%34;13&-&%39++06-1'0618!1'%%(;| 0-RBO4S,6(-16(1 +6>1$6!,'248& &($!
93,$,9%4!&109%$,6(1%.60$! ($ERIR3%69$ &+ 9+H%@&! ,(563'&1!$+,-!-$01:F-1'&$+61646/,9%4!
189, -,6(-1B-&&19+%2$&3!5603D!%(1!>,441.&!1,-90--&11,(I'63&!1&$%,4!,(19+%2$&3!-, L<

gi



3! Theoretical Framework

Introduction

*+ -19+962$8310%6, -1$6196($3,.05&1$6!$+&!$+86 38H/0846321563193,$,9%4!1%3$%5,9%%,6(14,$&3%9; 1$+%$!
-1 &, (11 18@&4628&1! (1 1-$01:1 ;1 % (%4, (/' >+%S$! 9%(! .&! 4&%3($! 5361 -&4&9$&1! $3%1,$,6(%4!
&109%8%,6(%4! %2236%9+&-<! *+&! 58411 65! &109%$,6(! %(1! 2&1%/6/;! 236@,1&-! SBHBA&-!
&-$%.4,-+&11 %(1! $+&638%$,9%44;1 /360(1&1! %2236%6I6&-9%(! 236@,1&! @%40%.4&! (- /+$-! ,($6!
>06;-1 $6! %113&--! $+&! 9+%44&(/&-! 65! 1%$%5,9%$, 6(1 $6(BBA09%S,6(%4! 4&(-<! *3%1,$,6(%44;Al
&109%8%,6(1%,-1$6!,(93&%-&! 2&624&F- d18@&A462'&($! GBHABES; (2, (/8B]%336>1 =U)gA! 2<=VXD
0(1123&296360(/128:624&!$6!.&96'&150$03&19,$, Z&(-1>+6!9%3&1%.4&!$6!d4, @&!%(1!50(9$,6(!, (1-09+!
%! r1&'693%$,9t!-69,8%;e! %(1! $6! d96'&! $6!-6'&! 0(1&3-$%(1, (/! 65! BeB, (/&! =U)=Al 2<\KD'$! ,-!
&L%9%$4;!$+,-1.36%183!-69,&$%4!2&3-2&9%, @ & F4Y6554. (16 @ & 348G P&IL -$, (/1 1%6$%! 4,$83%9;!
062236%9+&-A! ;&$! $+%$! 655&3-1 2%63$,904%34;! 38&48@%($! ,(-,/+$-! | BEYSS+LN 6988.5%64!
'24,9%3,6(-165!(8&>11%$%!$&9+(646/,&-<I*+&I5%9$! $+BH(K BR63-Al$+,-12, 95038 +&40(1 $6!
—+,55A%(1! '63&! .36%1! %(1! 93,$,9%4! 1%$%! 4,$&3%9;! %2236%9+8&-! %3&! &'&3/, (X & D$V&|
(&9&--,$;165!-09+12&3-289$, @€

N109%$,6(! ,-! 65$&H&&(! %46(/-, 1&! 6$+&3! -69,%4! ,(-$,$0%,6(-! %-! >637?,(/! $6! 938%6$&! % (1!
'%,($%, (1%!-$%.481-69,881B]%3$48&$$!1%(1]03$6(I=U)iAl2<=XD<!*+ -1, '263$%($!364&!65!8,09%$,6(
603!1&'693%%$,91-69,8%$,&-!,-1%4-6!&'2+%&1!.:1$+&!,(940-,6(165!$+&3,/+$!65! (1, @,10%4-1$6!d%(!
&109%$,6(%41236/3%'1$+%$!3&-289%-15+&,31283-6(%4,$;A1$%4&($-Al%.,4,$,&-Al%(11904$03%4!+&3 3
@%3,60-!,($&3(%$,6(%41%/38&'&(S4A1L, (/ 1$+&!1)YgX!C(, @&3-%4!8894%3%$,6(165!20'%(10,/+$-
Bb%0>&3;-18$1%4<!=U)YA! (612%/&! (0'BR2 63$%($4;A&109%$,6(!(6$!6(4;!,(9401&-!23, @%$&! 63!
-$%$B&/0A%S&1! -9+664,(/A! .0$! %4-6! '%(;! 563'-! 65! d2%63%4484! 6B DEP63;! -;-$&-! 65!
&109%$,6(165$&(11&-,/(%$8&11%-N\(6(563'%AF1%(1\26 HRUBEDHA, [+$1651$+8&!,'24,9%%,6(-11%$%!
--$& -1 +%@&! 6(1$+&! >%;! 603! -69,8$,&-! %3&! d631&3& 1A 1&9,- 6(-! %3&! '%1&AI %(1!9,$,Z&(-1 %38&!
'6(,$63&1e!Ba, ($Z! &$! %4<! =U)YAI 2<=5DA!,$! 9%(! $+0-! .&! %3/0&1! $+%$! 5635830 (1 GP6(1!
93,$,99885489$16(11%$%!-;-$&'-1-+60411.81%(!,($8/3%412%3$!65!&109%$, 6(<

What is Education (Not)?

1&563&! 60$4,(,(/! +6>! $+&! 5,841 65! &109%$,6(! >%-! %RPREYY(! $+,-1 -$01:A+6>8&@&3A! %! .3,&5!
($361098$,6(',-1(8&98&--%3:1,(1631&3!$6!%6(->&3$+&!50(BUS%4! 70&-$,6(165N\c+%$! - 1&109%$, 6(NF<!
"(1$+&!15,841165!&109%$,6(1%(112&1%/6/;Al$+&3&1%3 &N BHK! 6FE3'-196((8.9$&1!$6!8109%3, 6(!
$+UIB3&1%6441%--69,%$& 11>, $+11,55838&($!'&Y%6(, (MALOI+&196(98 2516508 109%$, 6(F!, $-&&H! -
1'6-$1-9+64%3-1%- 1d%(1&--&($,%44;196($&-$8&1196(9&BPE336>!=U)gA! 2<=ViBIP60-&!65!,$-!
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d,(+&38&($4:1 &@%40%$, @ &e! (%$03&A!|%336>1%3/0&-Al &109%$e6{! HEI((BE . &! 1,55&3&($4;!
($83238$811%99631, (/1$6!$+&!19+%(/, (/! @%40&-165!$, \@WHA&BEU)gAI 2<=\4D

"(1:1-$01;  Al&109%$,6(!,-!0(1&3-$66119%63, &($&IN$6>%631-1$+&!+0'%(!.&, (/! %-!-0.K&9S$e!
B],&-$%!=U)=Al2<VXiDA!%(1A!%-1%438%1;!+,/+4/+$&11%(BX6 BALBEL % 3%$,6(156 3! $+&!50$038&!
4,@8&-! 65! 202,41 %-1 ‘&' &3-1 65! $+&,3! 29%3$,904%3! -6BEHUR! =U)=Al 2<=8'(! $+,- -&(-&A!
&109%8%,6(}! 1,55&3&($,%$& 1! 5BEb#-+#B],&-$%! =U)=Al 2<VXIDA! %!'&3&! d2%--,(/! 65)$6&e!
Bc3,(/&!=U)=A12<=068d.&,(/\\ 1&,7,">e!B]%336>!=U)gAI2<=VSD<IN1099850R$+&3!1,5583&($,%$&1!
536'1 4,(%1*1- Ab+9+! 18-93,.&-1 $+&! d-$01;! 65! $8%69+,(/! '&$+61-&:88&4! =U)SA! (6! 2%/&!
(0".&3D <!8&-2,$&!-6'&!.4033;!0-&-1 65! $+&! $&3'Al 281%/6/;! /8(&3%44;'86(6$! 1&-93,.&! $+&!
&(1-165!4&%3(,(/AL.0$!3%$+&3UHRI-1, (1>+,0+1-09+1/6%4-'V;1.&1%9+ & @&1e!B, ., 1KBE-Al$+ -!
5,84119%(16558310-&504!,(-,/+$-1563!,'24&'&($,(/193,$,9%418109%3$,$[19%$%! ,($6!23%98,9&<

"(196($3%-$! $6! $3%, (,(/A! 48&%3(, (/! 63! 2&1%/6/;Al .0$! %4-6! $6! $8BH %-! 70%4,5,9%$,6(Al
-69,%4,-%$,6(163!1-0.K&9$,5,09BS&E! ], &-$%! =U)=Al 2<VXgDA!&109%$,6(! -1 0-0%44;10(1&34$661!%
369%1&3! 2(6>4&1/&! %(1! 0(1&3-$%(1, (/! 65! $+&! >63QB3&! -289,5,9%44;Al &109%$,6(! 384%$&-! $6!
d3,(/,(/102163118&@8&462,(/'$+&!,(1,@,10%4!, (1>%;1$+%$!>&138&/%311%-11&-,3%.4&A1.0$!> $+12963$,904%3!
3858&38&(9&!$6!?2(6>48&1/&1%(1I$+&!",(1e!B]%336>1=U)gAl 2<=V SRISE$IBA &!-%'&!$, &! d%64>%%;-!
%($,9,2%8$r,(/t! $+BB&E16'! 65! $+6-&! .&, (/! &109%$&1e! %(1! (63! $3&%$, (/! -$01&($-! 4:P%-!
d'%$&3,%4! $6! .&! '6041&1! 63! %-! 6.K&I$-! $6! .&! $3%,(&1|! B],&I$%! 20/ XVD<! "263$%($4;Al
&109%$,6(!,-14&--15690-8116(1%!3828&3%$6,3&!65!-2,44-19%(11d?(6>4&1/&!+6>I$6Al.0$!13%$+&31%, -1563!
%(! O(1&3-$%(1,(/! 65! d$+&! 3&%-6(! >+;! 65! $+,(/-e! %(1! $+&! d1&@&A62'&($! 65! 93,$,9%4! $+ (2, (/e!
B]%336>1=U)gA!2<=V/S5D<!*+,-1d1&&2&3e!2&3-289%, @&!6(1& 10943966 %28& 11.;|: &$&3-Al
013&(6>(&11-9+64%316518:109%$, 6(!, (1$+&1) YiU-1%(11BRI</<ANYiiDA!>+61%3/0& 11$+%$!18109%$,6(!
d,(@64@&1! %! 4,(?,(/! 65! 96(9&2$-! .;! $+&! 48%3(&3! $6! /% @36 D¢1&3-$%(1, (/! 65! $+&! >6341e!
B]%3$4&$%$!%6(11103$6(1=U)iA! 2<HQ®H+ 0(1&3-$%(1, (/165! &109%S$,6(! -1 2%3$,904%34DIBEGE663!

" $0LAI(1!$.&%3-13&-&' 4% (9&I$61$+&I[&3'%6(N], 410(/FI>+,9+1> 441 &!11,-90--&1!, (19+%62$&3!

E<3k

"263$%($4;A! $+&! 0(1&3-$%(L,(/! 65! &109%$,6(! $+%b$$0L;! 56446>-1-! (63! 6(&! $+%$!
(898--9%3,4;1%, -1$6tB&2361098&!, (1$+&!(&L$!/&(&3%$,6(1$+&1-69,8S;!, (I>+,9+1$6838 ($4;1>637¢!
Bc3,(/&1=U)=Al2<=D<!"(-$&%1Al4&%3(&3--+6041!.&!&(9603% BoDEGHIF+ FAI$E!'062&!1-6'&$+, (/!
B5AI$+&I>63411,(1>+,9+1$+&;1> 44148%11$+&,31%104$14, @&-eA!&, $+&3!.;1%, |6BUBHIBESES&!
9033&($! 2%$$&3(! 65! $+,(/-€! 63! ;1 d-$6,9%44:1/3,((, (/' %6(1! .&%3, (/! >+%$! 9% (6| &M $&3& ¢!
B,.,1<D}€%9+&3$+01d65$&(1%-2,3&!$6!'%28EHEL $!/8:(8&:3%$,6(!,(1-6'&!>%;! . &$$&3!$+%6(1$+&!
4%-$e1%(1!1&-,3&!$6!d.0,41!1 %! .&5BR8! | @,3$060-Al'63&! 26>83504A! KO-$&3A!63!,(1603!6>(! 1%;!
-,'24;1'63&! %55408&($!! -69,8%;8 B,.,1<D<! *+&3&566BME! %3/0&- Al %! $8%69+&3! 9%((6$! $&%69+!
d>,$+60%$!3858&3&(9&!$6151&B!-69,%419%(11264,$,9%4196($&LSe!%(11$+0-LOAHEH! d-69,%4!%(1!
264,$,9%4196(-,1&3%$, 6(-1$616$+8,3-AB<EINAS+60/+1c3, (/&'6-$4;1-&& - 1$6!384%$&1$6156 3'%64!

!
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&109%$,6(!,(! %! -9+6641 96($&LSA! $+8&-&! 6.K&I$, @&-! 9%(! .&! &%-,4;! $3%(-5&33&1! $6! 6$+&3! %38&%-!
&109%$%,6(A!%(11$+8418.9634:11&'6(-$3%$&! $+&! 3848 @Y(9&! 65! $+&! &8 BOMHS 86! $+&638$,9%4!
53%'&>637!5698,$,9%4! 1%$%5,9%$,6(! 41S&BUD&! ,(938&%-, (/! 1%$%5,9%$,6(! 65! 603! -69,&$,&-Al

1%, (,(/'0(183-$%(1,(/'65!6(&F-1-69,8%;1%-1>8441%-1.&., (/'%.481$6!4, @&!%(1!50(9$,6(!, (1%(!, (56 3'&1!

'%((&3! /0.$ !,(94018&!-6'&!%6>%3&(&--!%(1!0(18&3-$%(L, (/! 65! $+&! 1%SUB& - $+%$! %43&%1;!

~+9%6281% (16 @&3(!-61'%(;!%38&%-165!60314, @&-<! Q6386 @EIAI$+&I26$&($,%4165!8109%$,6(1$6!48%611
%d18$&3',(%$,6(1$6!38563'16319+%(/&!1$+&!90338&($12%6$$83(16BE3; (Bt U)=Al2<=D36 @, 18!
@%40%.48148--6(-1563!'63&18'26>&3,(/1&109%$,6(1%.60$!1%$%65,0%$,6(<

"(1631&3!$6! 1& @&4621%!'63&!/360(1&1! $+&638$,9%4!53% ' &>63HHE3$:0%4! 1%6$%5,9%$,6(!
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3.1$Education about (Digital) Media
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3.1.1! Introduction B Terms, Concepts and Background of the Field
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3.1.2! Baacke: A OClassicO Approach to Media Literacy
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3.1.3! Developments and Controversies in Media Literacy Concepts
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9033,904%A!$+&!5,8411+%-!(& @&3$+8A48 . &I BMBBE, +&11%(1+-$,$0$,6(%4,-&R62-2, 183!
0%4<!=U) SUTRIPo-19643&%1; 1+ ,/+4,/+$&11%. 6@IEK4, $&3%88 %, (- 196196($&-$&IB(9&2$!> $+!
@%3,60-!1,55&3&($! 0(1&3-$%(1 Q¥ @,&>! 65! $+&! 5,&411503$+&3! 56008 H(86!($-! 65!
1,-%/388&'&($! .&$>&&(! '&1,%! 4,$83%9;! -9+64%38%3! -/(,5,9%($! 3&-&'.4%(9&-! $6! $+&!
1,55&3&(9&-!,(11%$%!4,$8&3%9;10(1&3-$%(1, (/-1 $+%$!>&3&!, 1&($,5,&1!,(19+%62$&3! =<=<I#6'&!65!$+&-&!
96($8-$&1! --0&- +%@&! %438%1;! BEH,6(&1 !,(13&4%S$,6(!$6!]%%9?&F-196(9&2%$!%.6@&<! G(&!
28&:1,--0&! -1$+%3$!'&1,%! 4,$83%9A69%$& 1! &$>&& (1 $+&! 264&-1 65A16(&! $+&!6(&! +96(1AIB63?,(
$6>9631-138&5489%,6(A!38-26(-,.,4,$;A1 9+%3%9$&3! 1& @&462 SENYHIA20 &'26>&3 &($AI % (1Al
6(1$+&! 6$+&3!1 +96(1A!l $+&1/6%41 65! $89+(,9%4! 63!, (-$30'&($%64! 70% BB/ B! %4<! =U)S%A!
2<=)581:&3+%-!,(12%3$! 10&!$6!$+&!$&3"-F14,(/0,-$,9!63,/,(4,$83%9;196',(/!536'1 38%1, (/1 %(1!

>3,%,(/]! 96'28$&(9&! 65$& (1 385833, (/! $6!-?,44-Al B 6(-! 63! %.,4,$,88+&38&! -1 % (1 6(/6, (/!
1,-90--,6(1%.60$!$+&! &L$&($!$6!>+,9&1,%!4,$&3%9;!-+6041!.&!0(1&3-$661!,(1%(!,(-$30'& (%6
%(1123%9%, 9%64(&3!63 | -+6041!3%$+&3! 563 0(1&3-$%(L, (/1%(1!93,$,9%4! 3&5489%:8( F6<!

Q%(; ! -9+64%3-1 %3/0&! $+%$! $+8&! 236.48'%%,9! 9+%644& (/&-! &-2&9,%44; '85! Y/l S%L6S$! .&!
-64@8&11$+360/+123%9%,9%41%6810:&41B1,/,$%4D!'&1,%!%46(&! B&</<Al[%2-?,1&$1%4<1=U)SAI2<)Yj]!
#%(1&3!=U)SAI2<)EYED

Q63&6@&3A!$3%1,$,6(%4!'&1,%!4,$83%9;1%2236%B1F90-080481,%! $&LS-I! ,(16$+&3!
>631-Al'&1,%!96($&($<*+0-Al& @&(1>+&(1'&1,%!4,$&3%WDIR2$-1,(9401&19%!93,$, 2EAI289$, @&
$+,165$84%113&--&-! 6(41 $+&! 96($&($! 65!'&1,%A! &(9603%/, (/! 70&-$,6(-! %.60$! $+&! ,($&IL&
'8--%/8165!%!'&1,%! $&LS$! 631 26$&($, %641 %4$83(%$, B &I CEURL $+8&-&! %38&!,'263$%($!93,$,9%4!
96(-,1&3%$,6(-! 563! '&1,%! 0-&3-A! %! .36%1&3! 2&3-289%,@&! 6(! 0(1&34;,(/! $8&9+(646/,&-! Y%(1!
-$309$03&-1B8.1,%! -1 (&9&--%3;! ,(1631&3! $B(1&3-$%(1! 90338 18&@&A62'&($-! ,(1$+&!'&1,%!
49%(1-9%28K63(I=U)VAI2<=UD<!*+,-1,--0&!,-19%'24,5 & 11>+&(196(-, L& £ &!9+%44&(/&- 16511,/ $%4!
'81,%! %(1! $+&! ,($&3(8I%(L! $+&5>,18B&%9+,(I ,(540&(9&! $+&-&! $&9+(646/,&-! %(E+&,3!
0(1&34;,(/ 1-$309$03&-1+% @ &H6(1%: F-19,$, Z&04(1!603!-69,&%,&-1, (1/&(&3984<

H(6$+&31$&(-,6(1&@,1&($!, ('%(;'&1,%!4, $&3%9; 106 2HBB-&-Al>+,9+!]%%9PE4-6!,1&($,5,41L
-1$+&1389033,(/193,$,9,-165!-0.K&9$,5,9%$, 6(<I#6'&S$, &-!'&h!4,$83%9:19%(!.&!B',-DO(1&3-$661!
%-! -+,58,(/! 38&-26(-,.,4,$;! $6! $+&! ,(1,@,10%4! 3%$+&3! $+96(! >6372,(/! $6>%31-! (&9&-%3;! -69,%4!
-$309$03%4! 9+%6(/B[%62-?,!=U) YAl 224 =XBH-1%643&%1;! %3/08(18&/%31! §6.%$%! 4,$&3%9;! (!
9+962$&3! =<=A1B8%,-&-1 0(38%-6(%.4&! &L 2&9$%$,6(-! 563! ,(1,@,10%4-1 %(1! 48%1-1 $6! %(! 0(&70%4!
1,-$3,.0$,6(165!3&-26(-,.,4,$;<Ic+,4&19,$,Z8EI70,8983$%, (1%.,4,$,&-1%(11?(6>481/&!$6/2%3$,9,2%$&!
(1 603! 1,/,$%459,8$,&-! %6(1-+6041! ,1&%44;! .&! %.4&! $6! 93,$,9%44;! 3&548&9%! 6(! 9033&($! '&1,%!
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1&@&A462'&($-Al,$!-+60411(6$!.&!1$+&,313&-26(-,.,4,$; V/BERL 1 3&--19+%44&(/&-13&4%$& 11$6!1,/,$%4!
'&1,%!%(1!$+&!1%$%5,9%%$,6(165!603!-69/&$,&-<

M6(-,1&3, (/!$+&-&IS&(-,6(-Al,$!,-12963$,904%34;!'84,$8.3%9;196(982$-1$ P 3&!5690--& 1!
6(1?(6>4&1/&!%(1193,$,9%4! 3854&9%,6(! 3%$+8&3! $+%(1 23%9%, DVAEN &;BAL{181,%! 96($&($!
% (1! %4-B%,'l 563! 0(1&3-$%(1, (/! 65!'&1,%! -$309$03&-j! %@D! %3&! 9%3&504! (BREERA;! +,5$!
3&-26(-,.,4,$;1$6!$+&!,(1,@,10%4-Al$+%$1%3&12%3$,004$1583ATLE8. @ 906411 %9%S, 6, $&3%69;
53%'&>63?118&@&462&11,(1$+,--$01;<IG(&I&L %' 24BMEBI &1, %14, $&3%9;1262236%9+!, -1238-&($&1!
(1Q,+%,4,1,-F1=U)X12%2&316(1\9,@,9"'&1,%!4,$&3%9,&-F<

!
3.1.4! Mihailidis: Critically Reflecting Media Structures and Enabling Agency

"(196($3%-$! $6!1%%92&F-1'63&!1$3%1,$,6(%64! %2236%9+A! Q4833411 -$%(9&-! +,-1 >63?1536']
d'&1,%!4,$83%9;F-1 4B§%(1, (/! %2236%9+! $6!93,$,9%4! ,(70,3;! $+360/+! 38%-6(&1! 1&96(-$309$,6(!
0%(11$+&1938%%,6(165!'&1,%! $&BEEIXAI2<)D<!Ic+,4&!(6$! 1, (,+,(/!$+&, 31 1$+&-&!53%'&>632-Ft!
'2969%e! .0$!13%$+&3!.0,41, (/! 6(!$+&-&!560(1%$,6(-AlQ,+%6034X&-15, @&! 26,($-165!93,$,9,-1,(!
23,63!'&1,%! 4,$83%9;! 53%'&>637-R! $+&,3! (&&1! 563! 93,$,9%4! 1,-$%(9&! HIBYEYIAS,6(%64!
(%$03&! B23,63(8,-2,44! %$$%, (‘&(HB690-! 6(! 1&5,9, %+ &'2+%- - | 6(! 93&%$,6(! 63! 93,$,70&! 65!
96($&($1%(1!$+&,3123,63%$,6(165!, (1, @,10%4138&-26(-,.,4,$;!B,., 1<AI2<g5D<I*+&-&126,($-165193,$,9,-'
%38&),(14,(&!>, $+1$+&IB&(-,6(-1.8$>8E&(!1,55& 3&($1%62236%9+&-I$6!'&1,%14, $8:3%9;160$4,(&1!%.6 @&!%(1!
+,/+4,+$$+ -D6(982$P 3848 @Y% (9&!5631501; <!H-1%63/0&11,(123,63!19+9%62$&3-Al>+& (!, $!96'&-1$6!
93,$,924;18&109%S$, (/!%.60$! 1%$%5, FUE6E, 9%41 1,-$%(9&! -1 65$&(1,'26--,.4&]! 23%9%,9%4!-P,44-1%3&
,(-055,9,&($j! %! 5690-!-648&4;16(1 1&5,9,$-196041148%1! SEIERE(( 96($&($! -1 4&--1 3&4&@Y6($! $+%(!
0(1&3-$%(1,(/-$309$03&+j1%(1!,$!,-1,' 26 3$%EH!(6$124%9&!$66!'09+13&-26(-,.,4,$;16(,(1,@,10%4-<

"(116,(/! .&;6(1! $+&-&! 5,@&! 26,($-A! Q,+%,4,1,-! -0//&-$-! $+%6$! '&1,%! 4,$&3%9;! d'0-$! .&!
38,'%/,(&1! %-! ,($&($,6(%44;! 9,@,9€! %(1! 3853%'&1! %-! d3&BBIBYEBL69,%4A! 264,$,9%4A! %(1!
$&9+(646/,9%4! 3&%4,$,&-! 65! 96($38'263%3;! 4,5&¢! B=U)XA! 24)B&!I 6$&%$>637! B=U)gDA!
Q,+%,4,1,-1%3/0&-$+%$!$+8&3&!,-1%!d/%2!\. 85> & BB 1!9%2%9,$;1$6! % SIPHBI 2<SD<!*+ -|
d%/&(9;! /%2e! '0-$! .&! %113&--&1! -6! $+%$! 28&6248&! %3&! %.4&! YAURRSS+&,3! 9%2%9,$;! $6!
0(1&3-$%(1!'&1,%!>,$48%7,(/1&4,.8&3%$&I19,@,91%9$,6(-'$6 (RBAI3&563 AlIGBHL, (&'& 1, % F-!
364&1,(160319,@,9!-;-$&'-e1B2<XD<!"$!,-1$+8&-&!/6%4-165! KD, DV, 6(1%6(11%/8(9;1$+%6$!+,/+4,/+$!
$+&1(6@&4!(%$03&165!Q,+%,4,1,-F14,$83%9;196(982$<!" (163181 BAl (¥BE4, $&3%69;!, ($&3@&($,6(-!
$6>%31-19,@,9!, ($&($,6(%4,$;eAlQ,+%,4,1,-1-0//&-$-1$+%$ BOFBBES&3%9;! (,$,%$, @&-HF041!

%85
0174G'1$! 7$01;'PO! 7/;)157M'1$%! OP)M'1$! 7! /76'1$! 0;B'/%! '18+'6'1$! /6";'/7G! /)18/8B088%!
:0P0G)+'1$!+068'8;01;!01$7$0*01;%!71:1/607;'1$!/)1:";)18!K)6!0*71/'+7;)61'/)**31'/7;) 1%!

YB060! +0)+G0! 760! 74G0! ;) Y)6M!;)$0;B06! )| 608+)1:! §)/'7G! +6)4G0*8! :B7;! 60P01;! +6)$6088!
K6)*; 7M'L$I+G 7/084, # %1 +# | =
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G@&3%44AIQ, +%06(DEPS65!9, @,9!'&1,%!4,$&3%9,8-1236 @, 1&-1%!+ /+4;13&4&@%($!%62236%69+1$6!
'81,%!8109%$,6663!$+,-1$+&638$,9%4153%'&>632A126,($, (/160$17&;1>8%6 72126 G36EBLI&2S-!
$+9%$1-+60411.8196(-, 1&38&11%(11-0//&-$, (/'>%:;-1$616 @ &396'+&N\%/&(9; V%62 F 1$B.$$&302263%
9,$,Z&(-! $6! $%2&! %9$,6(<! "(! -6'&! ,(-$%(9&-A! $+&! %0$+63! &@&(! %113&--&-BEARALD!
1%$%5,9%8$,6(A! %3/0,(/! $+%$! d28624&! %3&! ,(93&%-,(/r4;t! -0.K&I$&L! $6! %4/63,$+,9! %1@&3S,-,(/
283-6(%4,2&1! ,(563'%$,6(A! %(1! $%3/8$&1! 96($858!-$186 /(&1 563! $+&! &L$3%9%,6(! 65! 1%$%e!
B=U)XA! 2<iD<! *+0-A! 983/0&-! $+%$! ,(-$&%1! 65! 5690-,(/! 6(! '&1,%! 96($&(SA! '&1,%! 4,$83%9;!
(,$,%8$,@8&! -+6041! 96(-,1&3! $+&! d24%$563' 63! '61%4,$;! 382Y$M(,(563'%$,6(! %(1!
96"0(,9%3$,6(e! %(1! $+&! ,'2969%$! 65! d%4/63,$+-Al 24%$563"-Al %(1! %.0(1%($! ,(563'%$,6(! 546>-1
06936--1%!";3,%11651466-8&4;1%55,4,%%$81! (88185 32A2<g5D<

!
3.1.5! Digital Literacy

C,$+I$+&I&@EI6>,(/!,'263$%(9&!65!1,/,$%4!$&9+(646/,&-!,(1-69,&$;Al'%(;|(&>196(9&2$-1+% @&!
&'&3/811$+%$!-2&9,5,9%44;15690-16(156-$&3,(/19,$,Z&(-F14,$&3%9;!,(1384%$,6(1$611,/, $%6&&1,%<!"(I$
[&3'%(! %9%1&',9! 96($&LSA! '%(;! -9+64%3-1 9%44&1! 563! 9&b(/(! &L ,-$,(/! 96(9&2%-! 65!
Q&1,&(?6'28$&(Z! (! 631&3! $6!,(9401&! 1,/,$%4! '&1 Bak/<m&4. /1 =U)iD <H! (0'.&3! 65! (&>!

96(982%-1 &'&3/&1 1%-1>&4M 0-, (/! $&3'-1-09+! %-1d8,/,$%476'28&$&(Ze! B1,/,$%4! 962858 (98!
d8,/,$%4&H60@&3y(,$y$e!B1,/,$%4-6 @&3&,/($; DIB[%2\P) BB 1$+&IN(/4,~-84%(/0%/&!
%9%1&',9!1,-9603-&A!\1,/,$%4! 4,$&3%9;F! 96(-$,$0$8-1 $+&!'6-$! 96"6(! $&3'<! a6>&@&3A! 1&5,(,(/!
1,/,$%414,$83%9;1+%-d236 @&(196'24,9%$&1e!%(1!,$! 38'%, (-1 %! d96($&-$&1! SR YENBEAZH!
=U)iAI2<)iEj:%(/3%Z,6!&$1%4<!=U=UAI2<WH1 1!$6!$+&!96(50-,6(Al$+&3&-H,9%($16 @&34%2!
&$>&&(11,/,$%4! 4,$83%9;A! ,(563'%$,6(! 4,$&3%9;! %(1! 6$+8&3! 5,841-! -09+! %-1 $89+(646/,9%4! 4,$83%
Bb&Y(,(/!=U)SAI2<))XBB(1!$+&!1,-$,(9$,6(|.&$>&&(1'&1,%!4,$8&3%9;1%(1!1,/,$%4!14,$&3%9;!9%(!.&!
4033;<![&(&3%44;1-28%7,(/A!1,/,$%414,$&3%9;19%(!.&!0(1&3-$6611%-1d$+&I$&9+(,9%4A196/(,$, @&A!%(
-69,646/,9%41-?, 44-1(&&18&11,(1631&3!$6!2&3563'1$%-?-1%(11-64@&1236.4&1,(11,/, $364 1B(FEE!
B#+%1&19%(11#+8&2+&311=U)EA!(612%/&!(0'.&3D<!

#,' 4%31$6!$+&15,841165!'&1,%!4,$83%9;Al$+&I0HDIBBRZL!%360(1!1,/,$%414,$&3%9;-$%3$&.1!
536'1%(!, (-$30'&($%640(1&3-$%(1, (/.0$ 1+%-1-&& (!, (938&%-, (/19%44-I563'63&193,$,9%41283-289%, @&
(-$&%1! 65! % (! dB@&34;! $&9+(693%$,9! %(1! %93,$,9%BH3BIE @EI3%4! ;&BeB(B,9+-&(! %(1!
M66'.-|=U)EAI 2<)D<!p$Z-9+1 236 @, 1&-1Pb&$%, 481! 3&@, &> 65! 3&9&($! >637?! ,(1$+&!5,841165!1,/,$%4!
4,$83%B2U)YD<INLY%'24&-1563193,$,9%412&3-289$, @ &-!, (9401 &HFH+EUREBSI96((89$&1!1,/,$%4!
4,$83%9;! > $+! :96046! W3&,3&F-! 93, 896/61! 2&(1! ,$-! /6%4-! 65! 93,$,9%4! 96(-9,60-(&--Al
18'693%$,-%%,6(! %(1! 9,@,9! 2%3$,9, 28;6¢a%"&3! =U))j! [%639,%! &$! %4<! =U)¥D63! >+6!

%2236%9+! 1,/,$%4! 4,$&3%09;! 536'l $+&! 2&3-289%, @&! 65! $3%1,$,6(%4! +0'%(,$,&-Al 56-$&3,(/! %! 93,
\,410(/F! (! %! a0'.641%$,%(! O(1&3-$%(L,(/! B#,'%(6>-?,! =U)XD<! |6$+! 65! $+&-&! &109%$,6(%4!

$+&63,&-1>,441.&!1,-90--&1!,(1'63&!1&$%,4!,(1$+&! (&L $!9+%2$&3-<
!
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Q6386@&3A! -&@8&3%4! -9+64%3-! +%@8&! -0//&-$&1! YII'ASHBYSS (H1#$%E&' &HBHOBH !
96(9&2%$-165$&(!5690-!16@+&!d93,$,9%4!96(-0'2$,6(165!1,/,$%4!563"-e Al d$+&! 2& 3-6 (%A B&-2&3,&
65!$+&!,(1,@,10%4eA!631d93,$,9%4!-?,44-1 (1-2&9,5,9!1,/,$9BABEEEL B'elU)iAl 2<)ig5D<!*+0-Al
-, 4%3! $6! $+&!'&1,%! %(1! 1%3$%! 4,$&3%9;! 1,-9603-&A! $+&38&! ,-! %! 23&16',(%(9&! 65! 6.K&9$, @&-!
38/%31,(/'$&9+(,9%4!-?,44-A196($&($!193&%$,6(163!93,$, 7H&(65866 & @ &3A!-6'8196(9&2$-1%4-6!

%,'1 563! %! .36%1&3! 93,$,9%4! 0(1&3-$%(1,(/! 65! $+&! ,'24,9%$,6(-! 65! 1,/,$%4! $&9+(646/,&-! %(1! 563!
56-$&3,(/19,$,Z&(!,(@64@& &($<!W63!&L%'24&Al#+%1&! % (@A NI F Y641 23, @%9;!264,9;14,$83%9;e!
236'6$&-! 0(1&3-$%(1,(/! 65! 1,/,$%4! 264,9;! 2369&--&-Al $+&! 264,$,9%4! &96(6';! 65! 1,/,$%4!
$&9+(646/,&-1%(1! $89+(646/,9%4! ,(53%-$309$03&-!%-! >L22684H(/!9,$,Z&(-F! 2%3$,9,2%$,6(!, (!
d264,97%7?,(/! 2369&--&-! rst! $6! 563'04%3$&! $+&,3! 3,/+$! $6! 23,@%9;e! B=U=UA! 22<E=SA! EEID<!
WO03$+83'638A8893,$,9%4! 1,/,$%4! 4, $BEDKDA$-! ;1 :p$Z-9+! B=U)YDb(1!:%(/3%Z,6B=U)iDA!

1,-90--&1 !,(11&$%,4!,(19+%2$83E6=$&3!-,',4%34;1.36%1!19%(1!93,$,9%4!0(1&3-$%(1, (/<

!
3.1.6! A8mann et al.: Big Data Practices as a Challenge for Media Education

W, (%44 :8'&! '&1,%! 4,$&3%9;! %2236%9+&-! +%@&! .&&(! ,1&($,5,&1! $+%3$! 1,3&9%4;! 3&4%$&! $6! $+&
9+%44&(/1&-165!1%%$%5,9%% BO0%44!$6!,(940(86!'&1,%!4,$&3%93,$,9%4! 3&54&9%,6(165!.,/' 1%$%!
-$309$03&-1%(1!$+&!,(540&(9&!65!1%%$%5,9%%$,6(16(!1603!-69,&$,&-<!H!?&;!$&L$!+&3&!,-1%!26-,$,6(12%2&.:
.19%!/3602!65!-& @& (1[&3'%(!'&1,%!4,$&3%9;!-9+64%3-A!>+6!60$4,(&!236.4&'%$,9!,--0&-13&4%$&1!
$6!1%$%5,9%$,6(Al+,/+4,/+$! 784 9588K&! %113&--&1! .;!'&1,%!2&1%/6/; |B%(1!%3/0&!>+;!$+,-!
-1(&&1&1DAB(L!, @&!-0//&-$,6(-16(1+6>1$6!,24&'&(  $!$+8& BV44-],($6!23% B %6 ((1&$!%4<!

=U)iD<!

HY'%((1&$1%64<160$4,(&!5, @&!?&:1%38%-165!38- 26+ H'& 1,%!2&1%/6/;1-+60411%113&--!
(13&4%$,6(! $6! 1%$%5,9%$,6(R! )D! @2, (A&! %(1! 0(183-$%(1%.8&&! ,(@,-,.4&! %(1! 96'24&L!
$&9+(,9%4AILI6(6',9AI-69,%41%(11&$+,9%41,'24,9%$BEBS!DY6S$, 6(j'=D'56-$&3, (/'9,$,Z&(-F1%/&(9;!
38/%31,(/'$+&10-&165!$+&,311%$%!%(11$+&, 3!, (@64@ & (B (TP&I, (/16 (1(&>11%$%!-;-$& !

ED! 1&'%(1,(/! 1, @&3-,$;! %(1! 1&(60(9,(/! 1,-93,',(%$,6(A! 563! &L%'24&! $+360/+! %4/63,$+'j! gD!
-02263%,(/19,$,Z&(-F!-&IB8.$&3",(%$,6(1%(1!568&3,(/120.4,9! 1&.%$&!%.60$! 1%$%5,9%$, 6| b(1!
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'81,%1281%/6/;! +%6-1$+&138&-26(-,.,4,$96!-$01;1. /11%$%6F-1,'24,9%%,6(-16(1&109%$,6(Al12&3-6(%4!
18@8&462'&($AI$+&1236$89$,6(165!870%4162263$0(,$,&-196(11$+&1236'6$, 6(IEEHEB'G8A 14, 58A!
%-1>8441%-1$6!18@&4621&109%$,6(%4196(982$-1$+%6$!%62236%9+ 1 BLIBIAR&2UD<!" (116, (/!
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3.1.7! Conclusion

*+ &15+8&638&$,9%4153%'&>63?1$+%3$!,-1.&, (/11& @ &4B28:BL;196($3,.0$8-1$6!$+&-&!1,-9603-&-Al
489%3(,(/) 536" &-$%.4,-+&1! %(1! $+8&638%$,9%44;! /360(1&1! 'ALEG+! %-! '&1,%! 4,$&3%9;! %(1!
96((89%,(/! $+&'1 $6! 9033&($! 96(9&2$0%4,-%%,6(-! 65! BI3,$,9%4D! 1%$%! LS8EY%E;<! 65!
-&4&9$8&117&:1$&LS-165!$+&![&3W86(LIN(/4,+I28&%72,(/1'&1,%!%(111,/,$%4!4,$&3%9;!1,-9603-&!
(1$+,-19+962$80138%1;1236 @, 1&11'%(,5641! 38&48&@%($!, (-,/+$-1563!$+&!196(982$0%4,-%$,6(165!93,$,9%
1%$%5,9%$,6(! 4,$&36@ 8 (-,/+$-! 563! 84530%>637! 1&@&A62'&($! ,(9401&1$+&! %o(Yod;-&1!
4,$83%%P236%9+&-F!-$36(/!5690-16¢(,". $%6+(#+1'&1,%!-$309$038%6(116(! I"#SHI%&™ )&, I$#*+
%(119%!193,$,70&!65!B1,/,$%4DKEQFBEE @ &B¥E, 31/6%416510-, (/1 &109%$ B! . *1#,$%&' 12%+1)
%(1!,(938%-,(/! 9,5, Z&(-FH1,+!- jl $+&,3! & 2+%0- -! (1 #+$,"(#.HA&H+YH62236% 9+ Y6(1! $+&,3!
0"+, Y1%H+.$ #+(HTH(0%EH.YBB(M;' (563'&1! "}l 53%'&>63?! 563! 93,$,9%4! 1%$%5,9%$,6(!
4,$83%0; !
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3.2$ The Concept of (Politische) OBildungO
]
3.2.1! Humboldt: The Original Concept of Bildung

H! -8&96(1! +,/+4;! 3848@%($! %2236%9+! $6! &109%$,6(H5681FF-! $+8638$,9%4! 53%'&>637! ,-!
\,410(/FA! %! [&3'%(! 96(9&23! (! &109%$,6(%4! $+863;<! c+,4& 186, &-10-&1! ,($&39+%(/&%.4;!

> $+1\&109%$,6(F!, (1$+&![&3'%(14%(/0%/&! %(1!,(1$3866$,6(- 65! [&3'%(1$&LS-AYL0(/! ,(15%9$!
96(-$,$0$8-1%! @&3;!-2&9,5,910(1&3-$%(L, (/65! & 109NBAERKA4%3,$;A! "ID+&! 63 /,(% 4! [&:3'%(!
$&3'1\],410(/F! B%(1! %! -'%44! (0'.&3! 65! 6$+&3! -289,5,9! 63, (%E:3 - IS6! 3&5&3! $6! $+&!-2&9,5,9A!
(%336>196(982$-15+&;!1&-93,.&AU%3I$EB$+&3!-9+6%3-1>+610-&1], 410(/1%-1%!563&,/(1>631!, (!
$+&,3IN(/4,-34%(/0%/&IS&LIH</IB6 @4, 81%(1H$%(1,-+1=UU=j1"631&(.6!=UKED

*+&3&1%63&1%!(0".&3!65!-9+64%3-1$+%$!+%6 @ &I+ Yo(B BRRUMR, 6 (1$+&I$+8&63&$,9%4!1,-9603-&!
%360(1!],410(/Al-09+1%-1f%($B)SXE!T) YigDA!a&31&3!B) 3B¢OI4%5 ) YY) D<!G(&!2%3$,904%34;!
(540&($,%41$8L$AI+6>8 @EIA/&($>3,$$&(120'.641$  '63&!$+%6(1$>61+0(13811;&%3-1%/8!
$+9%%$!+%-196, (&11$61%;F-10(1&3-$%(1,(/165!$+&!$&3"], 410(1IN6$, 441385838(9&1153& 70&($4;! ;!
$61%:;F-1-9+64%B)SYE! 63!)SYgA! a0'.641%$! >36$&! +,-| d*+&63;165!],410(/e! B23,($&4'6(/!
6$+&3-1,(1)YXiD'1%-0323,-,(/4;196(9,-&!1%(1 A536' 1$61%;F-128&3-289% AGRE>+%6$!96(@640$&1!
$&LD6(-,183,(/1,$-!,(540&($,%4! (%$OBY $A! a0'.641$! %3/0&-! $+WH+8&,3! 963&A! +0'%(-! %38&!
($838-$811,(148%3(, (/1%.60$1%(110(18&3-$%(L, (/!$+&!>BHBBHO(1!$+&'j!$6!d&L 2% (1I$+&!1-2+&38&!
B5!r$+&,3112(6>4&1/&1%(1Ir$+&,311%9$, @, $;e1%(11$6!-&&2!$61d/3%-21%-1'09+1%-126--,. 4&1%(1!. (1!, $!
%-1 $,/1+$4;1 %-! r$+&:t! 9%(! $6! r$+&'-&4@EAB(! a0'.641$! =UUUA! 2<AD$3%(-&Bh;! a63$6( J
f31/&3 BX1*+0-Al$+&!/6%4!651+0'%(-!,-1$6196((&9$!$+&,31-&4 @ &-1>&H>E341<1*+ -16.K&I$, @&! !
%4-6!18-93,.&11,(1$+&156446>,(/I706S&AI>+ 9+ -165$& (1@, &>&11%-1$+&!2&:1-&($&(9&1651a0'. 64 1$F-!
S&LSAIN(11>+,0+1-0" %3,-&-1+,-1$+&63:165!],410(/R

A;I'81;B0!13G;*7;0!;78MI)K!)36!0\'8;01/0};)!7/B'0P0!78!*3/B!8348;71/0!78!+)88'4G0!K)6!;B0!/)1/0+;!
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GO07P041*0718NKN36!P';7G!7/;'P';I1#1?B'8!/71140!K3GK'GG04)!;BO!G'1M'1$!)K!;BOIBOGK!;);;BOY)6G:!
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H99631,(/1$6!a0".641$A!$+,-1-0.-$%(9&! %(11$+&14,(?, (65! $+&!-&45!$6! $+&! >6B4I6$+&.3!
>631-Al],410(/! ! 16&-1(6$!3&70,3&1%!0+&,/+$&(, (/1656 (&F-1126>8&3-1%(11$+&!&4&@ %S, 6(165!r6 (&F-t!
283-6(%4,$;eAl.0$!38$+8BY$&-1$+%6$1d& @&3;!.0-,(&--165!4,5&19%(1&L &39,-&16(1603!,((&3!],410(/e!
B,.,1<AI2<iUD<!"6!'0%$$&3!>+%%$!6(&! 16&-!,(16(&F-11%,4;14 5EAR6(9%(d/, @& $+&!" (1!,$-!
6>(Al 53&-+ @,&>! 65! $+&! >6341! %(1! $+360/+! $+,-1 ,$-! 6>(Al 5IHRSLKAT%S$,6(E>+&(!
062236%9+&1$+1$+&13,/+$! (1-&3B,.,1<D<*+360/+1d18&2!3854&9%,6(1%(110(98%-,(/'6.-&3@%$,6(€!
65!6(&F-1-&45A1%(1!.;1d2369&&.1,(/!-$&2!.;1-$&21%(1!5,(%44;!1-03@&;, (/'$+&!>+64&A!6(&!9%(138969+!
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$+&126,($!651&L24%, (,(/196'248$84;1$616(&-&A51+6>1+0'%ALO(/'%(%/&-1$61236/38--1&@&(4;]
9%(11&(103&e!B,.,1<Al2<l)D<

"(1631&3!$6!50196'23&+&(11a0'.641$F-I1$+&63;1651],410(/1%(11,$-1, (5408(9&16(18&109%$,6(%4!
1,-9603-&-Al,$!,-1+8&425081(6$!&--&($,%648$6196(-04$!-8.96(1%3;14, $&3%$03&<!H-I'&($,6(&11%.6 @&A!
a0'.641$F-1$&LS$!>%-!>3,$$&(!,(1)SYE!B63!)SYgD! %-%EBESF< |N%34,&3A!,(1%!148$$8&3!>3,$$&(!, (!
"6@&'.&3)SYEAIRD'.641$H%11038'%632&116(1$+&1%.-& (98BI (;$+, (/"6 3&I$+%(1%(1&".3;6(,9!
$+&63;! 65! ],410(/eA! 563! >+,9+! +,-1 53%/'&($! 1&@&462-1 %! (0'.85 B.(&3%4! 23,(9,248D6(!
a0'.641$! =UUUAI! 2<V$2%(-488 .;! a63$6( F3I/&3 BxWH%(1&3! 236@,1&-! 98(9,-&! N(/4,-+ J
4%(/0%/&!-;(62-,-1651a0'.641$F-1)SYEI$&LSB=U)YD<!*+&1%60$+63!-0"%3,-&-1$+&!a0'.641$,%(!
1,410(/1%-1$+8&14,(?,(/165!$+&!-8&A5I$6!$+8I>6 JMHA!-&(-&!65!%(!, ($83%9%, Bl) Y AI2<=ED<!*+0-Al
1,410(/1,-1(6$!d%!-,'24&1%1%2%$,6(165!$+&!,(1,@, 166421 238 18$&3",(&1!631&3!65!$+&!>6341e!.0$!
3%$+&31%.6QBIA"1#$- 1. &$>8&(1$+&!,(1,@,10%419%(11$+&!>63411%360(1I$+&1B,., 1<D<

HI?&;1%-289$1651a0'.641$F-10(1&3-$%(1,(/1651],410(/!,++,-1, 1&%I6 5L, @,10%4F&3N*",. Al
631$",+1$2. 'l $61%;!>&!>604113%$+&31-28%71651026$8($,%04-!, (+&3&($!, (BE2EB+6+&1631-+&!
9%(11& @&462!$+360/+! &L 2&3,8(9&-165!$+&! BRUARE.3!=U) YAl 2<=ED<!H99631,(/!$6!a0'.641$A!
+0'%(-1.;1(%$03&1%-2,3&1$6!18%4!> $+16.K&9$-160$-,1&!65!$+&1, (1$+&!1>63411%(11$+&3&..; | 1& @ &A462!
$+&,3N\-$3&(/$+-FQ-Al],410(/!, (1a0".641$F-10(1&3-$%(1,(/!,-1(6$196(9&  3(&1!>,$+!$+&12%--, @&!
%970,-,$,6(165!12(6>481/&!631%$%$%, (, (/12394641 -2, 4408! 3%$+&3! 384%$&-1$6!$+8! 1& @&462'&($! 65!
%(!,(1,@,10%AF-126$&($,%4AI>+,9+! -138.@&%48&11d(6$!6(4;!,(1$+&,3!,((&3!&L2&3,&(9&A!.0$!%4-61,(1$+&
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18@8&462'&($!65!$+&!,(1,@,10%41%(11$+8&! 1& @ &A462'&($165!$+81&(SRENPHEBEU)XAI2<)4UD
*+&163,/,(165! a0".641$F-! 0(1&3-$%(1,(/! 65!],410(/! 4,& ! ,(! $+&! 2&1%/6/,9%4! $+&63;! 65! (8.6
+0'%(,-'Al 563! >+,9+!, $196(-$,$0$&-! % (! d,1&%4! $; B&EV&A! =UUXA! 2<)=ED<! a0'.641}5&10(/!
38238-&($-1%!1,--69,%8$,6(1536'1$+&!13%$+8&310(%--0', (/1 96(9& B! $+&!.603/&6,-14,5&-$;4&!%(1!
02.3,(/,(1" ,(! $+&! [&3'%(! &(4,/+$&('&(S! %o(1! 3%$+&3! %, -! %$! 18&93&%-,(/! -69,%4! 1,558 3&(9&-!
$+360/+V&(8&3%4! +0'%(,-$,9! &109%$ ,806-! 20'.641$! -%>1 %! 18&2! 96"6(%4,$;! .&$>&& (! %44
-69,8$%4194%-1R;.., 1<Al2<[E)=VDK

a6>&@&3A!,$!-+60411.&194%3,5,&11$+%$!], 410(/!, HEEBADA40-, @ &4;1[8:3'%(196(9&2$A!(63!
>0-1 $1\,(@&($&1F!.;1a0".641$<! O%$+&3A! $+&! d$62.Q! 8AMD%$E1!", (1! -1 9&($3%4! 66!
&109%$,6(%4! $+&63,&-1 %(1! 2+,46-62+& (I @%3,60-1 904$03&-A! 4%(/0%/&-Al %(1! &269+-¢!
BO&,9+&(.%9+=U)gAI2<XiD<I"631&(.6AI5631&L%'24&AI60$4, (B+BEE&%-1.&+,(11],410(/11%$&!
96971$6196(9,&($![3&&IBEUU=D<I#,',4%34; Al#%(18&31%3/08-1$+%6$!$+&196 (98216 54,4 KR+
%360(11-,(9&1238M+3,-$,%(,$;Al%(11+&I384%$&-!, $I$6#693%6$8-H29946B3969$, 0&-1-09+1%%-1$+&!
d236109$, @&! &5589BBHEL % (1! $+&!d,' 263$%6(9&! 65! $+&!1%63$! 65! 0-,(/! $%3/8$8&1! 708-$,6(,(/e! (!

!
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631&3!$6/236'6$&!, (1&2&(1&($!$+,(?,(/1%(1193,$,9%4-93@; () Y AIR<=gD<N&@&3$+&A4&--Al[&3'%(!
4,$83%$038&!+%-1.8&&(12364,5,9!, (1$+&!1,-9603-&!%360( L IBAD@+E&(.%9+=U)gAI2<XiDAI%(1!$+&!
'61&3(196(9&2$0%4,-%$,6(165!],410(/1+%-! .&&(!-$36(/4,(5408&(9&1! .;!a0'.641$!,(12%3$,904%3!

B#9%(1&3! =U)YA! 2<=UD<! Q63&6@&3A! a0'.641$F-! ,(540&(9&! &L2I(1! $+&63&S$,9%4!
96(-,1&3%$,6(-Al%-+B&@&462& 11$+&1.%-,-15631$+&1+0'%(,-$,9/3%"%31-9+6641%-1061(&>1-9+664!
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3.2.2! Developments and TodayOs Understandings of Bildung

8&-2,$&1a0".641$F-1384&@%(9&!$6!$61%:;F-!1,-9603/RABHE(/Al+ -, 1&%-1+% @&!.&&(!d1,-20$&1!
6311&94%3&11%-160$1%$&1!$,'&1% (11989841 &3!1=U)YAI2<=UD<!"(I$+&1)YiU-19%(1!)Y SU-AI],410(/!
>06-1 ,(93&%-,(/4;! 3&24%98&1! > $+! $&36B36>&1! 536'! -69,646/;! %(1! 2-;9+646/;! -09+! %-!
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$+&I$&3],410(/!,(1$+&!$,$4&!> $+,(1$& (! &Y4FE3 Y6(IK603(%04-1%646(&B#,4K%(1&3!=U)gAlI2<E=SD<!
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38&-,-$%(9&1%6(1193,$,9%4123, (IEA%e-9+&4&. (1%(110,97&(I=UUEAI2<)EY DAI>4EHEEB-1%3/0&!
$+YRIDE&(1$61%K0".641$F-!, 18&%-| BE&23&-&($!%(!,'263$%($! 26,($! 65! 3&58&3&(9&! 563! $+863,8-165!
&109%$,6(BH#%(1&3!=U) YA 2<=UDA!.&9%0-&! d$+&!96(9&2$!65!],410(/! 8SEHEEB&Y6-165!+0'%%(!
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%(1! $+0-1 +/+4 [+$! $+&! 3&A&@%(9&! 65! $+&! 96(9&2$!I56BIL;<! W63! &LY%'24&AE: (&!
9+9%63%9$&3,-&-1],410(/1%-1%!-$%$&!6312369&--165!",(LAHRER % (&($!$%-2€Al%(1!d%-1+0'%(F-!
-&4F045,4'&($! (15388&16'e! B)YXYAI 228%XA!I $3%(-4%8$,6(! ;] O&,9+&(.%9+! =U)gAl 2 BBB&3-!
+0b@&! -, 4%34; +,/+4,1+$&11],410(/F-! (Y%$O3EAHER6($%(&60-Al &'&3/&($! %(1! (& @E&3! &(1,(/!
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$+360/+60$!4,5&!B#%(1&31=U) YAI2<)YD<IQ63&6 @&3A!],410 @I66 SIS, 9%41%(11&'%(9,2%$63;!
&($&323,-8&B%--9+&4&,(1%(110,9?&(!=UUEAI 2<BI5%!%, -1563!'%6$03,$;A1$+&! 1& @ &462'&($! 65!
283-6(%4,$;A1$+8&1%.,4,$;1$6!'067&IK01/& &($-Al%(113&5489%, @&!0(1&3-$%(1,(/1651&L 28.3,8(9&-165!$+&!
>63418#%(1&3!=U)YAI2<)YD<IW, (%44;Al-9+64%3-160$4, (&!$+ U BR0H, @ &I96(982$!B_6/&4!
=UUXAI2<)=Vj#,4K%(1&3!=U)gAl 4S9 (1964-6!.&1-&&(1%-1d (6 (P655,3'%$, BERIK%(1&31=U)gAl
2<E=YD

*+0-Al1&-2,$&1.&, (/-0//8&-$&116 @&31=UU!:&%3-1%/6A8340'.641%,%(1],410(/--$,441236 @,1&-!
(0'&360-1 3&4&@%($! ,(-,/+$-1 563! |-$01;F-! 96(9&2$0%4,-%$,6(! 65! 93,$,9%4! 1%$%5,9%$,6(! 4,$8&3%9;<
1963$,904%34;11,410(/F-1 &'%(9,2%$63;! (%$03&! % (1! %4/665! '%$03,$;! 63! -BEEH&3',(%$,6(! %-!
>&A441%-1$+81%.,4,$;1$6!385489$, @&4;10(18:3- SR PIBRE(O&-165!$+&!>6341196(1A1.%-&116(1$+,-Al
$61'067&! KO1/&'&($-Al %38&! &L$3&'&4;! @%40%.4&! [6%4-1 FEZHGH) ,(938%-,(/4;! 1%$%5,&1!
-69,8%,&-<!Q63&6@&3AI0(1&3-$%(1,(/!&10998%8(,410(/! ! %.60$!1%$%5,9%S$,6(!%-1'638&!B+%(
\'&3&F1%970,-,$,6(165!2(6>481/$1%-1%!4,5&46(/'&(18% @808} /+4;10-&5041%2236%9+!, (14,/+$!
65196(%,(060-4;19+%(/, (/'$8&9+(646/;14%(1-9%2&-k
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What is ®olitische BildungO andWhere Does It Originate?

H! -2&9,5,9! 563'! 65! 1,410(/! 96(-$,$0$&-! $+&! 96(9&2$6E,-9+&! 1,410(/K! %(6$+&ME3%(!
\-289,%43:5+%3! ,0-0%44;! $3%(-4%$&1! %-! \264,$,9%4! 4,$&3%9;FA! \9,$,Z&(-+,2! &109%3$,6(F! 63! \9,
&109%$%,6(F!B-8&&!.&46>D<!"(1$+,-19+%2$&3A!"I> 4410-&1$+&163,/,(%41$&31\264,$,-q4EI1,&B0(/F,
$61%@6,1!",-$3%(-4%$,6(-1 %(1! 96(50-,6(!.&$>&&(1$+&! @YRBO+$& 31 $+%$1&-93,. & $+&!
-06'&196(9&2$<1*+&!+,-$63:165!264,$,-9+&1],410(/1+%-1. &&(1$3%9&1!.%69?10($,4!. &563&!$+&IW3&(9+!
38@640%,6(! B-&&! 8&$K&(! =U)EAI224)@! (4! $+&! 96(9&2$! 96(-$,$0$&-! %(! &(96'2%--,(/!
3&-&%39+15,8411$61%;!B6@&3@,8>-165!3&-8%39+!9%(!. & IBHREIAB)Ej!:6-+4! =U)ijl#%6(1&3!
0(1!:6+4!1 =U==PF+&! [&3'%(1-9+64%3! b%(/&! 236 @, 1&- 9@ %40%.4&! 96(9,-&! N(/AR%5(/0%/&!
-0"%3;165!$+&!163,/,(1%(11 7&;! L& @&A462'&($-1 65! 264,$,-9+&1],410(/B=UUXD<! *+&! %0$+63! 4, (?-!
$61%;F-1 0(1&3-$%(1,(/! 65! 264,$,-9+&!],410(/! .%9?! $6! 2B:%3! [&3'%(;! (1) YGVA! >+&(! $+&!
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236/3%"& Al>$+$+&!.84,&5! $+%AG68B%$,-%$,6(! 65! [&3'%(;! D6041!6(4;!-0998&1!,5!,$-!
-69,&%;! >%-1'%1&! 02! 65! 9,$,Z&(-! >+6! +061!1 2365,9,&($! /3%-2! 65! 1&'693%$,9! 96(88B$;1<D<!
HA$+60/+16(4;1%!58>138109%$, 6(!'&%-03&-1>6328&11>8441%(1!>&3&1-0-$%, (%.4&AI$+,-1&%34;1563'!
65!264,$,-9+&!1,410(/! d/% @& @EHAB0" $6! $+&! ,18%! $+06$! 1&'693%9;! -+6041! (63! 6(4;! .&!
56-$838&11%-19%1563'165!/6 @&3('&($A!.0$1%64-61%- 161> a5 415D <

*+818%34;1-$%/&1651264,$,-9+&1],41804-1-$36(/4;] ,(540&(9&1! ;| $+&19+664!65! H'&3,9%(!
23%/'%$,-' Al2963$,004%34;1$+&12+,46-62+;165!8&109%$,6(156446>, (/! P6+(188>BRARIBEA(9&2$!

65! 9,@,9-Al >+,aH60/+$! $6! 1&'693%$,Z&! %! 20.4,9! $+%6$! >%-! 5,3-$! %(1! 563&'6-EHEH6!
060$+63 SBbY%(/&! =UUXAI 2< X BEBL!! $+&-&!5,3-$! 2+06-&-165! 1& @&462'&($A! 264, $]:938(/!
>06-1d183,@&1!536'1$+&1946-8&4;13&4%$& 115, &4 IUEEELIOA 1264, $,9%41-9, &YOIB(4;1&L 2% (1, (/!
[($61961\1,1%9%,9-1651264,$,-9+&1],410(/F!,(1$+&!) BUL<AI2<YUD<!*+&!)YSU-1>&3&!$+&(!'%3?&1!
:1%1264%3,2%$,6(165!$+&15,8411.8$>88&(193,$,9%413%$,6(%4,-'Al%,' (/'$6!d+84219,$, 78O ?&13%$,
KO1/&'&($-eAl%(1193,$,9%4!$+&63;Al%$$8 23, (/1$6! dMRIBIHH6>1$6!8'%6(9, 2% $& ! $+&'-&A@&:!
536'1$+6-&I>+6!' /+$! -&&?1$6!-&,7&126>&3¢e!B,.,1<D<!]6$+!-,18&-1>&38&!13%>(1$6/8$168:3!!-6)
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96( $36@&3-;!,(1$+&!94%--366'Al %(1! $+&! &'26>83'&($! 65! 48%3(&3-! BRI-BERB! $+&,3! ,($838&-$-!
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%(1%0$6(6'60-1%(1193,$,9%4! '%((&3!%(1! 2%3%$,9,2%$&! 264,3,99B8&12+%- -&1! (1 $+&! (&LS!
2%3%/3%2+A! (1>+,9+ $+&! %0$+63-1 +,/+&+&BRB6'6$,6(1 65! 26>&3! 65! KOL/&'&($! %(1!93,$,9%4!
$+,(2,(/1%-1>8441%-1$+&1 &(%.4, (/1 65! 2%3$,9,2%$,6(e! %621 $4@B! 264,$,-9+&!],410(/! B, ., 1<AI 2<XAl
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H-1$+&126,($!65!1&2%3$03&1%(1!/6%4165!264,$,- BRI A$+EQI(1,/2&,$!65!9,$,Z&({B&S&!
&46>DA! $+840K&IS$-! 65! 264,$,-9+&!1,410(/! 16! (6$! 1&3,@&! 536'1 ,$-! 1,-9,24,(&-! 65! 38583&(9&e!
BH0$638&(/3022&! W9%9+1,1%7?%,?! ABEXA! 6>(! $3%(-4%$,6(D<! "(-SGYRIBK&IS-! 65! 48%63(,(/!
9+9%(/&A! %-1 $+&;! %3&! 1&$&3",(&1! ;1 9033&($! 9+%44&(/&-1 $6! QI(1,/28,$! %(1! 1&'693%$,D! -&45
18$83',(%3$,6(<! *+,-1 54&L,..4,$; (1 96".,(%$,6(! > $+ ,$-! 6@&3%39+,(/! 1&'693%$,9! %(1! -69,%4!
6.K&9$,@&-! '%?&! 264,$,-9+&! 1,410(/! 2%3$,904%34;! 3&4&@%($! 563! ', (563HOML;F-!
96(982$0%4,-%$,6(165!93,$,9%4!1%$%5,9%$,6(14,$&3%9;<!"5!264,$,-9+&!],410(/1%, -1$6!>6321$6>%631-I
9%0$6(6'60-1%(1!,(563'&119,$,Z8&(3;A1 1&'693%$,9! -8AB.$&3",(%$,6(1% (1! 264,$,9%4! 2%63$,9,2%$,6(A!
% (1! $6! &109%$&! %.60$! >+06$&@&E3! 9+%A4&(/&-! $+E&-8& HAUMDI&ESE. ! -&458.@, 1&($! $+%$!
264,$,-9+&1],410(/!1-+60411&109%$&!%.60$!$+&!-69,&$%419+%44&(/&-1-03360(1, (/' 1%$%5,9%S$, 6(

Q63&6@&3AIS+&I%0$+63-1+,/+4, [+$1$+%$\$+EIBEES, SUBHE ] 410(/! -[(6$!1,389$4;1384%$& 1!
$6! 264,$,9%4! -9,&(9&! .0$! 3%$+&3! $PES&31,-9,24,(%3;A! 63! $3%(-1,-9,24,(%3;! %2236%9+!
BHO$63&(/3022&! W9%9+1,1%7?$,?! =U)iAl 2«&DAD$+63- %3/0&! $+%3$! $+&! 264,$,9%4! %-289$! 65! $+&!
96(982%$!384%$&-1$6!$+&1d20.4,91938&%$, @&!5639&!65!1%0$6(6'60-19,$,Z&(-1%(11$+%$!, $138238-&($-I$
D6-2,3%%,6(1%(11$+&1%.,4,$;165!148%3(&3-1$6!0(18&3-$% (1A &@%40%$&AI93,$,9,-&1%(119+%(/&!$+&!-6!
>634168.,1<A2<XAI6>(1$3%(-4%$, 6BL6(9&2$!65!264,$,-9+&1],410(/!,-1(6$!6(4;!,' 248’ & ($&1!
(1-9+664! %(1! 94%--366'1 -&$$, (/-Al .0$! +%6%6! .36%1! %38%! 65! %224,9%$,6(A! (9401, (/! %104$! % (1!
503$+&318&109%$,6(A!.0$1%4-6!'63&!,(563'%41&109%$,6(%41-&$$, (/-<

W, (%44;A1,$!,-19309,%41$6!96(-, 1&3!$-+BREESELLIQI(1,/27&, 3!, (I'63&!1&$%, 4<!*+,-1(6$,6( !
1&3,@8&-!536' "% (084! %($F-1,18%-1103, (/' $+&! &(4,/+$&( &($BHOS63&(/30228! W%9+1,1%72$, 2!
=U)iAI2<)EBRI*+0-AlQI(1,/?&,$!9%(!.&!-&&(1%-196(-,-$,(/! 65! $+&! (1, @LO%AF-1%.,4,$;1$6!-0-$%, (!
6(&-&A45!,(1$+&!-69,&$;! % (1! %-! $+&! /6%4! 65! 6(&F-1 %6BYH(>8&A44! %-1%! /6%64! 65! &109%$,6(! %6(1!
1,410(/"'63&1/&(83%44;<!"(1$+8196($&L$!65!264,$ {P4RO(/AIS+,-(6$,6(11&-93,.&-1$+&!d%.,4,$;1$6!
13%22481 > $+1-69,&$:A1264,$,9-1 %(1! &96(6(1%6(!,(1&2&(1&($A! ,(563'&1! % (1! ,($838I6-&1!
'%((&3AI$61%9%!-SABS$&3', (&11%(1!-&ARS55,9%9,60-!, (1$+8&-&1%38%-Al%(11$6!KO-$,5;16(&F-1%69$,6(-!
$39%(-2%38&($4;21BA2<)VAIE>(1$3%(-4%$,6(D<"(123%9$, 9&AI$+&-&!, 283%$, @&-19%(1.&!, 248 &($&1!
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--0&-19360(111%$%5,9%$,6(!, ($6!], 4 1DG55&3, (/-0//&-$,6(-16 (1+6>1$61%9+ & @ &!$+,-<*+&I3& 26 33!
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1%$BEA%SE1L! 2+&(6'&(%). A<AR<=ED<! *+0-Al ,(! $+&,3! @,&>A! 264,$,-9+&! ],410(/! +%-! $+&!

|
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-69,&8%;1264,$,9%44;1%(11904$03%44;<!G.&BUEF+SIR1, $& 1! @640'&!5035+&3!1&$%,4-1+6>!'&1,%)!
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%-289%-165!.,/11%$%1%(1!1%$%5,9%$,6(<
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a6>& @&3AI$+&!13&-&%39+1238-&($&11BEIIS+ -1-0//&-$,6(,($6! 708&-$,6(A1%-1'%(; [&3'%(!
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3.3% Critical Pedagogy according to Paulo Freire
!
3.3.1! The Field of Critical Pedagogy
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%3%$,904%$&-! %(! %4$&3(%$, @&A! -0//&-$,(/! $+%$! -9+664-1 .8&96'&! d$3%(-563'%$, @&! -2%9&-e! >+&38
-$01&($-19%(1!$8%9+E&3-1$6/8$+&3!>6321$6>0631-11&@&A462, (/1%!18&28&(&11%>%3&(&--165!$+&1-69,%4!
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3.3.2! Paulo FreireOs Work on Critical Pedagogy

Life and Work of Paulo Freire
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Key TextbPedagogy of the Oppressed
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$+,(2,(/" -1 63! %(! 6.K&I$! 48&--6(! (! $&IF%2, (/A .0$! %! $664! 563M&SB.3',(%$,6(! %(1! 9,@,9!
&(/%/&'&($e! B[,360LI=U)UAI2<S)iD<!#,' 4%31$6!B264,$,-9+&D!],410(/AI\VE3&! 3&1E@/6/;!%-!
0601>%;1$618'26>831-$01&($-1$6%314d3&%1, (/1$+&16341193,$,9%44: 6A$RI@&(, /!, (1$+&14%3/&3!
-69,%4!6318&3!%-12%3$!65!$+&!3&-26(-,.,4,$;165!%(1,(563'&119,$, Z&(3 MB& BEI<IM:1%,-1563!

48%3(&3-! $B&Y64,-&! d$+&,3! 6>(1 26>&3! %-! 93,$,9%44;! &(/%/&1! 9, BZAEA! 2<S)SDA! %(1! $6!
&(9603%/&! $+&'! $6169$! %-1 %9, @&! Yoh&(HS$+! %! 93,$,9%4! 96(-9,60-(&--! $+HEAPH! $+&'!
&@%40%$&! $+&! @%4,1,$;Al 5%,3(&-A! %(1! %0$+63,$;! >, $+,(1 $+&,3! &109%$,6(%4 %(1! 4,@,(/! -, $0Y
BH4,%7.9%3,1%(1! W%3%K, | =U))Al 2<XUD<!*+&-&! /6%4-! 6 HUDBEIRI; | $6! $+,(?193,$, 09%4A!

&96'&! &'26>8381! 9,$,Z&(-! 96(-$,$0$&! +,/+4;! 3&4&@%($! 6.K&I$,@&-! 563! 93,$,9%4! 1%$%5,9%$,6(
4,$83%%-1>844

*+&1(6$,6(165193,$,9%4196(-9,60-(&--AlBBF I, +$HMUNATO6(-$,$0$&-1$+&1$+,3112%3$,904%34; !
3848@%($1%-289$!65/W3&,3&F-193,$,9%4! 2&1 UIBREBRI, 9%4!53%'€>632<IM6(-9,&($,Z%6W{6!,-!

%!96(9&2%! 1&@&462&1!.;'W3&,3&! $+360/+60%! +,-1 >63?<!#,'24;! 20$A' W3&,3&! %3/0&-! $+%3$! 1,%46/0&!
I
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0%(1193,$,9%4! $+,(?,(/! +&42! -$01&($-! 1&@&A462! %! 9&3$%, (196(-9,60-(&--! 65! $+&'-&4@&-! %(1! $+&,3!
-, $0%$,6(!,(1$+&!>63BER&! &</AEU)SA! 2<g=8B,-196(-9,60-(&--19%((6$!.&! 3&%69+&1!$+360/+!
2362%/%(1%!63\,'24%($&1F!.;14&%1&3-+,2A1.08!,$19%(16(4;!&'&3/&!$+360/+11,%46/0&1%(1193,$,9%4!
$+,(2,(/'d.;'&%(-165!>+,9+128624&!1,-96 @ &3 &%9+!6$+& 3B %! - $0%$, 6(Be., 1<Al2<q)j!X=D<!
*+360/+! $+,-1 93,$,9%4! 96(-9,60-(&--Al %(! d%0$+&($,9! $3%(-563'%%,6(! 65! 3&%4,$;e! $%72&-! 24%9&A! (
631&3!d$6!+0'%(,Z&!>6'&(1%(1!'&(e!B,., 1<AR<)ViD<!8&-2,$&IW3&,3&F-| @&3;!-2&9,5,9196($&L$AI$+&!
96(982$!65193,$,9%4196(-9,60-(89%(18&%-,4;1.&1%61%2$& 11$6!$+&!,--0&!6511%$%5 0% 66:H-
-69,8%,&-Al $57', 4%341(&98--%3;1$+%$! 2862481 .&96186>%38&!65!$+&,3!-,$0%$,6(!, (16031 1%$%5,&1!
>63411 ,<&46>11%3$%5,9%$,6(1%5589$-1$+&,3!14, @&-1%(1!6031-BH BSBI3, $,9%44:13&5489$!$+,-!

-, $0%$,6{! Qh(;! -9+64%3-%(1! %9$,@,-$-! 503BHEME! $+%$! 2&624&A! 3%$+&3! $+%(! 963263%$,6(-A!
-+604116>(1$+&,3! 1%8%-,', 4%3! $6! $+&! >%;1 W3&,3&! & '2+%6--&-1 $+%$! BB $6!.&! $+&!
6>(&3-1651$+&,316>(14%.603!B,.,1<D<

Parallels to Bildung and Digital and Data Literacy

#,',4%31$61],410(/AIW3&,3&F-193,$,9%4! 28 1%/6/;| 00b&I3:& 109%$,6(! %-1d%(16(/6,(/! %9$,@,$:€!
%(1! @,&>-1+0'%(-! 96($,(060-4;! d, (! $+&! 2369&--1 655, */#+1 ~ %-10(5,(,-+&1A! 0(96'248$&1!

&, (11, (1% (11>, $+19614,2&>,-810(5, (,-+&1!1 3&%4, BAN3&, 3&! =U)SAI 2<VSAI &'2+%-,-1 (163,/,(%4D<!"(!
631&3!$6!2382%3&!-$01&563th6!-8196(%/&114,5&BH36(6>, $ZAI=UUYAI2<, LIFEY/AI6 @ &!$+,-!
0(5,(,-+&1!38%4,$;1%(1!>63?1$6>%31 :638d-69,%44;! KO-$! >634BEB60L! =U)UAI 2<S)SDAI W3&,3&!
%3/0&-! $+%6$! 93,$,9%4! 2&1%6/BHAL/, (1 >, $+ $+&! +0'%(  J>6341! 384%$,6(-+ BEB&,3&U)SA!
2<VXD H-1 6084, (&11(! $+&1238@,609+%2$8&3A! |,410(/!L-,, 4%34! %4>%;-1 96(9&3(&1! > $+! $+,-!
384%$,6(-+,2A1%(11-,' 4%34;1>637-1$6>%31-1&'26>83&1A!, (1&2&(187RO-S,

H2963$!536'I$4AIW3&, 3&!+,/+4,/+$-1$+%6$193,$,0%41281%/6/;19% (1 + &4 22AGFIPEB+o S+
(1 4,/+$! 65 -8&',(/4;] 6@&3>+&4' (/! 26>&3! -$309$03&-! .;! 1&@&462,(8 %! d1&&2&(&1!
96(-9,60-(&--165!$+&,3!-, $0%$, 6@+ %BI446>-1$+ 81961062238 +&(11$+&, 3!- $0%$,6(1%-1d%(1+,-$63,9%4!
38%4,$;1-0-9&2%,.48165!$3%(-563'%$,6(e! B=U) SAHBBOKD 09+ 96(-9,60-(&--Al 3&- /(%$,6(!
9%(1.&!3&24%9&1!> $ 1K@ &!563!$3%(-563'%3$,6(1%(1!,(Th34&%3(&3-158&4!'63&!,(196($364!65!
$+&,3!-,$0%8$,6(!,(1$+&! >6341!B,.,1<D<! H-160$4, (&1! (! 9+% IR (/B! , (1 4,/+$! 65! 26>&3504!
1,/,$%4196'2%(,&-1%(11%!>,-+15631'63&!96($364!6 @&3!6(&F-11%$%! %381 2&;19+%44& (/&1 ,(11%$%5,&1!
-69,8%,&-<I*+0-A193,$,0%MB%5,9%$,6(14,$83%9;19%(148%3(1'09+!536'I M:!,(1$&3'-| 65! +6>!$6!5,/+$!
38&-,/(%$,6(! >, $+1 93,$,9%4! 96(-9,60-(&--! %(1! &26>&3'&($<! QBLE@&3A! W3&,3&! 1&@&4628&1! %(!
d&'%(9,2%$63;1$+&63;165!4,$838608S5+&31>, $#, -1 0644&%6/0&!86 (%64 16/QU OB X SAI2<Br&!
%0$+63-! @,&>! $+&,3! 93,$,9%4! 4, $&BULRIEASA;! %! 264,$,9%4! 236K&ISeA! %] LUBBH62)!
d1&'693%$,9! 20.4,9! -2+&3& B, 1<AR<S]! =D<! W3&,3&! %(1! Q%9&16F-! 4,$&3%9;! %,"-! $6! &'26>&3!
9,$,Z&(-1%(11$6!/, @B+&1d%!@6,9&!, (1.6$+1-+%2, (/'%(L1/6 @&3(,(/'$+&,3!-69,8$:eAl$+0-1236'a$
d1&'693%$,9! % (1! &'%6(9,2%$63;! 9+%(/&eIBAR<=j! )g) DEWO03$+&3A! $+&;1 + /+4,/+$! $+%6$! 4,$83%9;!
~+6041! (63! .& P62236%9+&1! %-! '&3&4:1 %! $&9+(,9%4! 2,441 $6! .&! %970,3&1eA! .0$! 3%$+&3! %-! %

!
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d(&98--%3;1560(1%$,6(1563!1904$03%41%9%,6(1563153&8&16'Al % EEASHAELHIB6S!, $!'&%(-1$6!.&!
%!-&451%(11-69,%44;196(-$, $0$811%6/&(ERABALCBAIS+,-10(1&3-$% (1, (/165!4,$83%9;1(6$!6(4;1-+6>-1
38-&'.4%(9&-1$6!$+8196(9&2%$!65!],410(/!.0$!%4-6!3&8'2+%&-!$+&!(&&11563!93,$,9%4!4,$&3%9,&-!
$+9%%$1/61.&;6(11,(-$30'&($%4!-?,44-Al-$3&(/$+&(, (/'$+&17&;1%3/0'&($!65!9-63-1=<=1%(1IEX)<

G@&3%44AIW3&,38&F-10(183-$%(1,(/! 65! &109%SERAH LS 48! 1& @ &4628&1!>,$+,(1%! @&3;!
-289,5,91+,-$63,91%(1!/86/3%2+,9196($&LSA! 65583-'%(;! 3&4&@%(S! ,(-,/+$-1%(1196((8&9%,6(1 26, ($-!
$68@%3,60-1&109%8$,6(196($&LS-AI%(11+%-1+%1196(-,1&3%.4&!,(540&(9&!6(1$+&15,841165!8109%$,6(!, (!
bo%$,(! H'&3,9%! %(1! .&;6(1<! W3&,3&F-! >63?! +%-1 .&&(! 2%3$,904%34;! 26204%3! (! $+&! #60$+&3(!
+&',-2+&3&1%(1!d'6-$!1$6$%4,$%3, % (!-$IREENE9&16!=U)gAI2<)=DA!.0$!+%-1%4-6!,(540&(9&11'%(;!
&109%$63-19%(11969%18&,9-1, (1$+&!C&-$&3(1>6341<IHAS+6BE:BRPA9E2$%(9&!, (1$+&IC&-$!+%-!
&&(10'63&1236.48'%%,9e$+%(!, (1-69,&$,&-1$+%6$1%3&!1-$30//4, (/'>ABHE(, %4, -'1%(116$+&3!563'-!
65!$6$%4,$%3, BB, 1<AI2<)VDAIY(11-6'&1-9+64%3-1%63/0&!$+%$!+,-1, 18%- 08 SLUBSB623, % $&4;!
0622389,%$8116310(1&3-$661!.;!c&-$&3(1%69%1&',9-1%(1! &109%BE K| #+06044! =U)gDA! 6$+&3-!

96(-, 1&31+,-1$&L$-196194%--, OF 19%(11%3/0&I$+%$!-, (9&!$+&!) Y XU-AI$+&3&!+%-1.&&(1d(6!, ($844&9$0%416(
$+&IN63$+IH'E3,9%(1&109%$, 6(%4-9&(&I>+61+%-1%6$9+8& 11815+ B+8638$,9%413,/631631+,-163%4!
9603%/&4B[,360L!=U)UAI2<S)XD

Q6386@ABS+&! 9,$&1! -9+64%3-! %/3&&! 6(! $+&! 384&@%(9&! 65! W34 BREIPOE S FE!
$6196;F-1-69,8%,&3¢i;! + /+4,1+$! $+06$! M:F-1 &'%6(9,2%$63;! (Y$MIBY, %7?.%3,! %(1!1 W%3%K,! =U))Al
2<SSBb(1!,$-15690-16(1$+&B&A%S,6(-+,2!.8$>8E&(11&'693%9;1%(11281%/6/;1%?&\W3&, B&F3?!
(15%9$!d'638! 3&4&@%($!$61%:1$+%6(1>+&(Ir, $!>%a18,3-8TB[,360L!=U)UAI2<S)SD<!]&-, 1&-!
W3&,3&F-1-2&9,5,9196($&L$!65!&109%$, 6(Al$+&IR96E648EMHS, 6(1$6!$61%; F-1-69,&$, &-d-+6041!
(6$! .&! 6@&34662&1eA! 2%3$,904%34;! (I 384G BYB4P65&9+(646/,&-All WBED3! %1@%(9&1!
$&9+(646/,9%4!-69,&$;! ,-13%2,14;1'%?,(/16.K&9$-165!'6-S16-1%6(1!-0.$4;1236/3%" ,(/10-1,($6!
96(563",$;!$6!$+&146/,9165!,$-1-;-$& B#+960441=U)gAI2<EE5D<IH224;,(/\W3&,3&F-14%(/0%/&$6!$6 1%:;F-!
96($&LSAH+%044196($, (08-1$61-$%SHSEYERI1128:398., @&IS+%6$!$+&, 313, /+$1$6-%;1$+&,316>(1>631!
+06-1 &&(1-$64&(1536'1 $+&'€! %(11 &'2+%-,-&-1$+&! ,'263$%6(9&! 65! d$+&!-$30//48&!$6!>,(1,$!.%97€!
B,.,1<D<!I"$!,-1$+ -1-$30//48165!&'26>&3,(/9,$,Z&(-!,(!,(93894:11%$%5,81!-69,8$, &- 156 +!M:!

9% (165583!+,/+4;|@%A40%.4&!, (-/+$-<

!
3.3.3! Applying FreireOs Critical Pedagogy to Data Literacy Approaches

"$-8&'-1$+06$! 65+8&3!-9+64%3-1%6/38&! >, $+! M:F-1 3848 @%(9&! 563! &109%$, (/! %.60$! 1,/,$%41 % (1! 1%S$Y
$&9+(646/,8A%-I$+8&38&1%381%!(0".&3!65!1,/,$%41%(111%$%!4,$&3%9;196(9&:2%$-1$+%$!.0,4116(IW3&, 3&F
>632<!"(15%9$AIX2,3%(&IAI6-196(1![8:6B/8;-$&'%$,9193,$,0%4!3&@,&>!65!YY!93,$,9%4!1%$%!4,$83%9;
20.4,9%$,6(-'560(11$+%$1960$+63-1%4'6-$1&L 940-, @&4;1$03(I$6!W3&, 3&F-IM:1%-19%1281%/6/,91%2236%9+
563193,$,9%4!1%$%!4,$83%9,&-|B=U)YD<!*+&!56446>, (/LD B! EBAE.@%($!W3&, 3&%6(193,$,9%4!

!
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1%%$%!4,$&3%9,&-1%(1!%(%4;-&-1>+%$!9%(!.&!4&%3($!536'1$+&-&!563!$+&!96(9&2$0%4,-%0$,6(165!93,$,
1%%$%5,9%3%$,6(14,$&3%9;<

Data Literacy Based on FreireDA Popular Approach

QY%(;1%0$+63-1-8&/2%63$,904%34;W3&,3&F-/(6$ HHEIBAII6(-9,60-(&--1%-!530,$504!56318.109%3, (/!
%.60%$!1,/,$%41%(1!1%$%!$&9+(646/,&-Al%3/0, (/1$+%$!-09+196(-9,60-(&~-!,-(&&1&1!5631(% @, /%S, (/!
$6196;F-196'24&L11,/,$%4!-69,8$,&-1 B&</<Al a%"&3! =U))j! [%388H64<! =U)VDA! 63! 13%>, (/! $+&,3!
1&5,(,$,6(1650\93,$,9%4F1536'W3&, 38BaHEBE%!&$1%64<!=U) SD< I5LB3I$6!96 ((89$W3&, 3&F-!
93,$,9%4196(-9,60-(&--1$6!1%$%!%9%$, @ ,-'1%2236BA<AA!Q,4%(1=U) SDAI$+0-156-$&3, (/!/d38&-6039&!
'6.,4,2%$,6(1%(1193,$,9%4198,60-'%?,(/e! BQ&(/'%(1!8,#%4@6!=U)XAI2<)D<!\W3&,3&F-1%2236%9+!
65! &'26>&3,(/! 48%3(&3-! $+360/+! 4,$&3%9;! &109%$,6(! +%-! %4-6! .&&(! %224,&1! $6! .,/! 1%$%F-!
d&'26>83'&($!236.4&'€A!-09+1%-1 (I8F"/(%Z,61%(1!]+%3/% @Y1 1%$%!4,$&3%9;e!B=U)\&1 2<V/D
Q63&6@&3A!:+,4,218$1%4<1+% @ &% 3PBH GBI 312 (6>481/&1%.60$!.,/11%$%!%46(&!>,441(6$!
-055,9&! $6¥all13&--! 50(1%'&($%4! ,--0&-! 65! &70,$;! %(1! KO-$,9&! ,(! -69 8.OH $+%H-&4F
$3%(-563'%$,6(Al 1,2%46/0&A1%(11264,$,9%4!-$30//4&e! (| $-6G1\RIB&I3&F->63?1%63& 816D E&A;!
%@&(0&-156319+%(/BeU)EAI2<))=D

*+&-&158>1 &L%'24&-"'! 60$! 65! YELSE&(-, @R6320-! 65! W3&, 38P6R,3&1! %2236%9+&-! $6!
&109%$,(/1%.608!1,/,$%4!%(1! 1%$%! $&9+(64BH@B&I61; ! +,/+4,[+$1$+%$! M:1 65583-1'%(;|0-&504!
(-,/+$-1563193,$,9%4!1%$%!4, $&8HEE-4,9%$,6(-+0 @& &&(!, 1&($,5,811%-12%3%$, RRIEIDYo($!
563t | $+&638&$,9%4! 53%'&>637! %-1 $+&;! &LIBURYA4&4-1 % (1! 26,($-! 65! 96((89%,6(! .&$>&&(!
W3&,3&F-193,$,9%41281%/6/;1%(11%2236%9+&- 6ADBIAM, $8&3VARH!4<

Tygel and Kirsch: Contributions of Paulo Freire to Critical Data Literacy

W,3-$4;A1 *:/&41 %(1! f,3-9+F-1 d93,$,9%4! 1%3$%! 4,$&B%AIRUYG! 23&-&($&1! (! 9+%2$&3K
a6>8&@&3A! &, 18-1-0//&-$,(/'%! (&>14,$8&3%9;! 96(9&2$;/&4! %(1!f,3-9+1%4-6!236@,1&! %! ,(

182$+! % (%4;- -1 65! 2063%4484-! . &$>8E&(IW3&,3&%(! 4,$&3%9;! % (1! 1%$%! 4,$83%9;<! *+&! %60$+63-!,18
5603!-$%/&-165!W3&,3&F-14,$83%9;!'&$+ A EREHS)/%$, 6 BB %$,-%6$,6(RB6.48'%$,-%6$,6(A1%(1!

- -$8'%%,-%$,6(-SY6/&AI>+,0+1$+8&:1$+&(196224:1$6!1%$% BSEBRARK)))5DHH5 /038=1-+6>-Al
$+856031-$%/&-19%(!.&! &%-,4;1%1%2$&BHBH 65! 1%$%! 4,$83%9;<! a6>&@&3A!,$!-+6041!.&! (6$&1!
$+%6$!1$+&1%0$+63-156446>196(10(1&3-$%(1,(/16511%$%!4, $& 3%, ($6@HHIBBR0--&-16(! 0.#+1!
1%$88%,",(/'563!$+&!-?,44-1$610-&1%(11 18%641> $+11%$%0-BBA | Y8263, (/1$6!93,$,9%44;! @ ,&>!
$+8-&! 19%$%! -&$-Al 70&-$,6(! >+&38&! $+&;! 9%'&! 536'Al >+06$! $+&;! FREBLLE>+,9+! 26$&($,%4!
L0-&-1+&;!' [+$1,(9401&<t*+0-Al$+&1/6%4-165!1%6$%!4,$&3%9;11&2,9$8.1! HH/B3&5690-16(!

$+&! B93,$,9%4D! 0-&! 65! 1%$%A! %(1! .36%1&3! ,--0&-! -09+! VMLRIRMUEI&! ,'24,9%$,6(-65!
1%$%5,9%$,6(16(12&624&F-14, @&-1%(1!603!-69,8%;1963&! (63! (8.9&--%3,4;196(-,1&381<
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Stage

Investigation

Thematisation

Problematisation

Systematisation

Literacy Data Literacy

Understanding of educand's context, and
discovery of socially relevant themes in that
reality

Coding and decoding Coding of the themes

of words and into existing (or not)

understanding of its  data, and decoding

social meaning for understanding
realities

Discovering non-
neutrality in data:
which aspects are
exposed by data, and

Finding
contradictions
surrounding the
decoded themes, and

demystifying the which are hidden?
realities
Organization, Organizing and

interpreting, and
presentation of the
lived experience

interpreting reality
through data, and
communicating
discoveries

Result

Survey of vocabulary
universe: source for
generative themes
and thematic axes.

Generative theme
and thematic axis
coded as images,

film or data

Critical view about
the themes

Communication
products

I"#$%E&H)'=;&'0-$%'". . +#&."-0"1%&"%&1.'2%","2+3'7 &5+#-#6'+773"&5
,-'5+,+'3", &%+ 20 %-8=6#&3+/5 ' J"%.2;'HK(LC'7<((M&

A& @&3$+&A&--AF 1T, 3-9+F-1961%2%, 6(1651$+&IW3&, 38%6(14, $&3%9;1%62236%9+!$6!$+&15, &4 1165
1%$%! 4,$&3%9;! 236 @,1&- 3&4&@%($! ,(-,/+$-1 563! $+ -1 -$01;F- $+&63&$,9%4! 53%'&>63?7<! Q6-$! 3848&
+&3&! -1 $+&! $+ 311 -$U/&A! (1 >+ 9+ $+&IXROB3%4,$;e! %(1! 4%97?, (/! $3%(-2%3&(9;! 65!1%$%!
236.48'%$,-&11%(11$+&19%60$+63-10%dAMEBL, 41>+%$! -1.&+,(11$+&!1-9&(&BeU)iAI22<))Ej!))iD <!

HA$+60/+! $+&! '%, (! 5690-! -$,44! 4,&-! 6(! 1%$%! -PfU-18%3(,(/! $6! dO-&! 1%$%! >,$+! 93,$,9%4!
96(-9,60-(&--eA! $+,-1 -$%/&! %4-6! ,(9401&-! .36%1&3A! 26$&($,%44;! 469 2&36289%, BB $+&!
0%60$+63-103/1$6!1236.4&'%$,-&BH6( J&0$3%4,$;!65!1TEME03,$,0%4128:3-289$, @&165!1%$%!4,$83%9;!
&109%$,6(B,., 1<AI2<))iD<«, 4&!$+&I&LI'24&-1$+&;1236@, 1&!"6-$4: 138 4% $&IBEUIBR 1 %$%!-&$-Al
70&-$,6(-1%360(11$+&!(6((&0$3%4,%$;1%(114%97?, (/1$3%(-2%38&(9;165!1%$%!9%(18%- 4;!. &1$3%(-58&33&1!
$6193,$,9%418109%$,6(1%369$1&3!,--08&-1%360(111%$%5,99%$,6(<

Q63&6@8&3A%, (! .0,41,(/! 6(! W3&,3&A! *:/&A%(1! ,3-9+! &2+%-,-&! $+&! d&'%(9,2%$63;!
9+963%9$&3e165!$+&,31-0//&-$&111%$%!4, $&3% BIOO]HE2S)) ED<*+&;1%3/0&!$+%$1$+&, 314, $&3%09;!
96(9&2$! 9%(! .&! d%(%4;-&1! (1 $>6! 1,'&(-,6(-R! $+&! $&9+(,9%4! %.,4,$,&-! %(1! $+&! &'%6(9,2%$,6(!
%9+ &@&1!$+360/+1$+&!4,$8&3%9;12369&--e!B,.,1<D<!"(1$+,-1 96 (S&LSA! $$ RUH - EB@BE! -8.&'-!
$6!.&!1 %! (%$03%4! $&(1&(9;! 563! $+,-1 1$&9+(,9%4t! 1,'&(-,6(! $BBD2! $+&! &'%6(9,2%$63:! 6(&e!
B,.,1<D<!*+&!%60$+63-1%3/08&! $+%$!/, @&(! $+&! +,/+! $&9+(,9844$0B 311 %$%! '%6(,204%$,6(! % (1!
$+&IU(;1$89+(,9%41-2,44-13+%$!,(1,@,10%4-(8&& 11$6!'%-$&BAIS+&3&![+$!.&1%!$8&(18(9;1563148%63(8&3-!
$6! d4&%@&! &+, (1! $+&!93,$,9%4! 38&54&9%,6(! %.60%$! $+&(BIBHULHES6! (1 $+&! >6341A1 %(1!
$+&385638!$+&! &'%(9,2%$63; 283-289%, @&!'%;! &1 208! (1. %I VSR <A2<))ESD<!*+ ;41 (1
4,(8>,$+1$+&!15,(1,(/-165!9+%2$831 =<=Al>+ 0+ + [+4,[+§BILEB6/(/! 5690-16(!,(-$30'&($%4! 1%$%!
4,$83%9;! %2236%9+&-! (! $+&! 4,$83%BOREB, (/! $+%S$! $+,-| $&(1&(9;! &L ,-$-! (63! 6(4;! >,$+!

Si



48&%3(&3-1.0$!%4-6!>,$+!-9+64%3-19%(1!23%9%,$, 6(& 346 BRI BHGIHD & 39U 4 &4! % (1!f,3-9+F-!
%(%4;-,-165!96($3,.0$,6(-! 65! :%0046! W3&,3&! $6! 93,$,9%4! 1%$%! 4,$&3%9;! %(1! $+&,3!\W3&,3&%(! (-2,
93,%$,9%4! 1%$%! 4,$&3%9;F! 94&%34;! 1&'6(-$3%$&! +6>! '%(;! 2%03%448&4-! % (1! 96((&9%,6(! 26,($-! &L,-9
&$>&&('W3&,3&F-IM:19%(1!93,$,9%4!1%$%5,9%$,8(14,$&3%9;<

Markham: @ritical Pedagogy as a Response to Datafication®

*+&1-896(1128;13&4&@%($! S&LS! - Q¥632+06'F-1%1%BHVB( B! $+&! 9+0644&(/&-! 65! 1%$%5,9%$,6(!
B=U)YDs#,4&!1%4-6!13%>, (/1 2%3%448&4-1536' W3&,3&! %(1! M$S$E, $&3%9;Al QUBIB&4! (63!
236@,1&1%!5084D &4628%+&638.$,9964982$0%4,-%$, 6(16519%6\W3&,38% (!, (-2,38&111%$%!4,$&3%9; F14,2&
*1&MY% (LI, 3-9+F-1206283<!"(-$896 L AIQ%3?2+% F-1%36(I&O$&.-1d'63&1651%!'06(,58-$6€AlI>+ 0+
063/0&-5+%98,$,998&1%/6/;A196".,(&1!> $+1%!-$36(/! 70%4,$%$, @&! 63,&($%$,6(A! 9% (1 9+%644&(/&!
70%($,5,9%%,6(Al1%$%5,9%$,6(Al%(1196'20$%$,6(%4146/,9-€1%(11>+,9+1236 @, 1&-1-0//&-$,6(-16(1+6>!
$6!,'248'&($! -09+1d93,$,9%411%$%! 281 %BI)Y Al22<SVY[!SVgj! SVVD<!Q%32HM6($8%-$!$6!
*1&A1%(11f,3-9+A1$%2&-1%!.36%11%(111&9,1&14; 193 BAPA36%9+!$6!1%$%!4, 8BS YIA%S$%!

-2, 44-1,(1+8314,$&3%9;19%62236%9+1%( 1IB0A$4BEB193,$,9%4!385489%,6(165!1$+&1/36>, (/11%$%5,9%$,6(!
65! 603! -69,&$,&-<! a&3! %3$,94&! &L&'24,5,8-1 +&3! -O/IGFSEHI%NE 4,(%1*1- %) $2,' (H1#S%&E"

44" . el.;1%(16(/6,(/!3&-8%39+!236K&IBI%6(1!-0//&-$-1>%:;-1$6!,'248. &($!-09+!2&1%/6/;A!
>+,9+196',(&-1d $+&I-$3&(/$+-165193,$,9%41%62236%9+&-1%(1170%4,$%$, 6L &2 HL16%, -
5631d0(1&3-$%(1, (/! %(1!93,$,9%44;1%(%4;Z, (/! 1%$%A! 1%$%E, SB5S GR6-2&9$-1 65! $+&11,/,$%4!
&3%6!A <A <SVVAI&'2+%- -19%11&1j12<S\VgD<

"(14+&316(/6,(/! 38-89639+! 236KEISA! QU632+%6'! +96-1 &&(1$%?, (U2 36%69+!%6(1! $3%, (/!

1603+, (I-&4BE5AEL, @&I&S+(6/3%2-+,91%6(%64;-&-1651$+&.,316>(1-69, Yl BA Y@ (9&-!-,(9&!=U)=!

B=U)YA! 2<SVVD<!*+&! %0$+63! 93,$,9,-&-! $+&! 0-0%4! ,(-$30' @BIA&LIDH2236%9+ $6! 1,/,$%64!
4,$83%9;1%(1!,(-$&%1!-&&-193,$,0%41$+&63; | S6UEIRIBL6(1563196(;$+, (/1 >&!" /+$19%4414,$83%9; ¢!
B.&;6(1! d?(6>,(/! +6>! $6! 3&%1! %(1! >3,$&EB., 1<AP<SVSD<! "(-$8%1! 65! 4&$$,(/! +&3! -$01&($!
2963$,9,29%($-1389%11%.60$193,$,0%4!$+863; Al +6>B@RIBAIDOEH/&-| $+&'1$6!%69$, @ &4:1%6224;!
93,$,9%4! $+&63;! $+360/+! >%$9+,(/! 63! +%@, (/! %(! &L28&3,&(9&! B,.,1<D<! #+&! 503$+&3! %3/0&-! $+%
-$01&($-! -+6041! (63! .&! 96(@,(9&1! $+96$! d.,/! 1%$%! %3&! .%1! 63! >36(/e! .0$! -+6041! 3%6$+&3! .&!
-02263$&196!48&%3(15631$+& -8 4@ &-1$+%$I$+&;1%63&). &, (/1$3%97& 1 1 94GLAN8490L6$%!  (1>%: -
$+&:19%((6$! -&&! 63! 16(F$! (63,98 61BAR<SVRIH-! %! -, 1&! .&(&5,$A! Q9632+%'! 26,($-! 60SA! +&3!
-$01&($-1d8&/, (1$61296;1%$$8&($,6(1$61+6>1$+ -I' [+$1-&3@&I6$+8&3-F!, ($838-$-'6381$+06(1$+&,316>(eA!
0%(11$+8;19%(1d.&/, (1 $6!-&&! $+&! 54%>!,(1$+&!, 186! $+%$! >&! - '24;1$3%1&! 23, @%9;! 563! 96(@E&(,&($!
9%99&--eBQY%3?+%'1=U) YA 2<SVXD<! Q6386 @&3A! Q%32+%'1 %, -1 $6! d3%, -&YBIS.IYE-&! %!

9+%, (138969%,6(1>+8&38&.:129%3$,9,2%6($-13%,-&I$+&,316>(1 70&-$,6(-1%6(11%-?1$+&, 3! 2063&($-Al-, .4, (/-Al
53,&(1-Al%(1196448%/08&-!$6!%4-6!3%,-&!70&-$,AAR SVIDHA41651$+&-&1%2236%9+&-1%63& @&3;!
'09+1,(14,(&!1>,$+W3&, 3& R A6 (11$+&: 1656 @8&A!, (-,/+$-16(1+6>1$6148%3(1536'IM:1563193,$,9%4!
&109%$,6(1%.60$!1%$%5,9%$,6(<



*+&15,(1,(/-165!Q%37+%'F-16(/6, (/!3&-&%39+1236 K& ARG+& 31-+6>1$+9%6$!+&312963%$,9,2%6($-1%63&!
d+,/+4;13854&L, @&! %(1!-+6>1948%3! -, /(-1 65! 96(-9,60-(&94, -, (/eAl >, $+!'%(;! 0-,(/! d %!93,$,9%4!
A&(-1$6!%(%4:Z&! $+&,3!-69,%4!'&1,%! BABH3?+%' =U)YA! 2<SViD<! W6 3! -6'&! 2963$,9,2%%($-A! $+,-!
'0%18&!$+&'1,(,$,%44;158&4!.%11%.60$!$+&'-&ACBEI@ & (1 4& 1! $+&'1$6! .84, & @&! $+%$! $+&;!d-+6041!
-$6210-,(/1-69,%4!'&1,%! %4$6/8$+ B3OS d'6-$! 65! $+,-1-&4B/%S$, @, $;! >63&!655€! %-1 2063%$,9,2%($-!
38%4,-&1! $+&! 96'24&L,$;! 65! $+&! - $0%S, 6(1B, IhkD,4%3! 5,(1, (/1 %-1 (1 ;1 6>(1 23,63! -$01;!

B#96(1&3! =U=U%D<! *+&-&! 5,(1,(/-! 65! ,(93&%-&1! 93,$,9%4! B&BIRIKG'638! ,( JL&2$+!
0(1&3-$%(1,(/'65!1%$%5,9%$,6(1+,/+4,/+$I$+&1236' -, (/126 $&($,%4165!%224; (/'\W3&, 3&F-IM:1$6!93,$,9%4!
1%$%!4,$83%9;138-81%39+<

I
3.3.4! Conclusion

G@&3%44AIS+,-19+%62$& 3118 6(-$3%$E&11$+%$!1 &2 BEERIE($196($&LS!65163,/,(Ar'09+19%(1.&!
4&%3($!536' W3&,3&F-1M: 563! $+&!96(9&2$0%4,-%$, 6YbB51965%(B, 9%, 6(! 4,$8:3%9;Al % (1! $+8&38&! -!
1661138%-6(1$+%6$!$+,-1281%/6/;1+%6-! .&&(1%162$81!$6! 1%$3469,$H! 655& (!, (1$+&! 2%-$<1*+&!
8&'26>&3,(/AI&'%(9,2%$63;(%$03&I65\W3&, 3&F-1281%/6/;196(-$,$0$&- 1%+, /+4;1@%40%.4&1%62236%9+!
(14,/+$165!$+&1 (8&>126>&3!,".%4%(9&-1%(1!9,$,Z&(-F13&-/(%$:8%6$!%3,-&!> $+1$+&! 1%$%5,9%$, 6 (!
65!603!-69,8$,&-<!M:F-15690-16(198%4!$+,(?,(/!503$+&3!655&3-1 %6 ER1811960($&3.%64%(98&!
$61$+&1238@%A4&(9&165!, (-$30'&($%641%2236%9+&-!, (1% $MIMEBRUBHIA1%(1123%9$, 9&<!W, (%644:A
M:F-10-&! 65! 1,%46/08&! % (1! 38968411 236.4& -1 +&421%113&-1$+&!196'24&L,$;1 65! '%(;! $62,9-!
384%$&11$6!1%$%5,9%3,6(<!a6>8@&3AI$+&10-&!65!M: 15639 $THIGMBRBUD; 196(982$0%4,-%$, 6(-!
+96-1 %4-6! .&&(! 93,$,9,-&1<! :64,7Z,1 -0"%3,-&! ?2&;! 26,($-! 65! 93,$,9,-'Al %3/0, (/! $+%$! M:! +%-!
P&328$0%$&1I$+&!,18%!65!-69,%41%9%,6(1%-1(898&-%3,4;193,$,9%4!65! 16", (8o(AI18(A4676-!
&(9603%/&1! 9,$,Z&(-F! 93,$,70&! 65! -09+! 16',(%($! 3823&-&($%$,6(-! >+,4&! d6(4;! -263%1,9%44;!
&'2+%-,-,(/! $+&! ,'263$%(9&! 65! 0(1&3-$%(L,(/! '&1,%! -$309$03&-! %(1! $+&! .36%1&3! 1,/,$%4!
&(@,36('&($!>+&3&!,(563'%$,6(19,3904%SEB=U=U.AI 2<iD<I#09+!3,-?-19%(114," $%%,6(-1-+6041!.&!
$9%2&(!,($6!96(-,1&3%$,6(1>+&(1$%?, (/! W3&,3&F-193,$, 0%V PEIBES! ,$-163,/, (%641 96(S&LS! % (1!
%224;,(/),$!$6!(8&>196($&LS$-1-09+1%-193,$,9%418109%$,6(1%.60$!1%$%5,9%%$,6(<

SX



3.4%Preliminary Framework for Critical Datafication Literacy

*+ -19+4962$831%, -1$61.3, (/1$+&I5, (1, (/-165!$+&1238A&/!$+8:638$,0%419+9%62$8&3-1$6/&$+&3196(1113%>!
96(940-,6(-1536' $+&'1 (1 631&3! $ALE@&A62! %! 23&4,",(%3;! 53%'&>63?1 563! 93,$,9%4! 1%$%5,9%$,6(!
4,$83%9;<!H-19%438%1;160$4,(&1!,(1$+&!,($36 1093, 6(! S+BIH@BAV63H AP64! 65! $+ -1 169$63%4!

-$01;! >%-! $6! 1&@&462! % (I &2$+! $+&638$,9%4! 53%'&>63?! 563! 93,$,9%4! &109%$,6(! %.60$!
19%%$%5,9%$,6(<*+,-153%'&>6321$%2&-1(6$!6(4;1&L,-$,(/193,$,9%411%$%!4,$83%9;196 (9&2$0%4,-%$,6(-.,(
96(-,183%$,6(1.0$1%4-6148%3(-1536'1&-$%.4, -+&0198A$, 6 (%419%62236%9+&-1%-1>8441%-123%9%$,$,6(&3-!

65! 93,$,9%4! 1%$%! 8&109%3$,6(<! *+&! 5,3-$! $>6! -$&2-! 65! $+,- 53%'&>637?! 1KIBEACLLSE!
$+360/+60$!$+&1238&@,60-19+%2$8&3-<!H5$&313& @, &>, (/Al96(I0VpHEBEI-, (&L ,-$,(/'B93,$,9%4D!

1%3$%! 4,$&3%9,&-1 (! 9+%2$&3! =<=Al $+&! 9+%2$&3-! E<)! $6! E<E! &L%',(&1! 2&;! $&LS$-! 536' $+&! $+3:
-8489%$8118-$%.4,-+8&118&109%$,6(%41%2236%69+&-1B1 1,381 BER%9;AIB264,$,-9+&D!],410(/A1%(1!
93,$,9%4! 2&19%/6/;! (1 1&$%,4<! N%9+! 9%62236%9+! >%-1 %6(%4;-&1! > $+! 38&/%31! $6! >+%$! '%2&-! $+,-!
&109%$%,6(%41%62236%9+10(, 7081%(11>+%$19% (1. SHBBBABE ,-1%62236%69+!563193,$,9%411%$%5,9%$, 6 (!
4,$8&3%D;<

H5$&3!$+8-&!'6-$13848@%($!%-289%-1>&3&!, 1&(SELEL283@ -0%4, -&1!, (1%!$+8'%$,9'062A!
%(11 2%$$&3(-1 % (1! 2%3%44&4-1 &$>8E&(1$+&!1,5583&($! &109%$,6(%64! %2236%9+&- >&3&! (@&-$,/%$
*+8-8178:126,($-19%(112%$$&3(-1%2&102] -$01;F-I$+863&$,9%415, (1YH(1I$+&!$+&638$,9%41963&!
651$+&118@&A4628114,$&3%9:153%'&>63?7<1*+0-Al$+&123&@,60-19+%62$&3-1>&($!.&;6(11%!'&3&!3&@,&>
65! $+&! 4,$&3%$03&A! .0$! 3%$+&3! 96(-$,$0$&1! %! 18&$%,4&1! %(%4;-,-! %(1! $3%(-5&3! 65! $+&! -&4
&109%$%,6(%4! 96(9&2%-! $6! $+&! 5,&41! 65! 93 $MYBEI%I;<! "(! 16,(/! -6A1-$01; ! %,'-! $6!
96($3,.0$&!$6!%!d'63&!96'248$&!$+&63,-%$,6(e!65193,$,9%4! 1%$%! &109%$,6(1$+%$!,-103/8($4;! (&&1&
B:9%(/3%Z,61%(11#85348&&(I=U=UAI2<=UXD

!
3.4.1! The Terminology

H-160$4,(&1!$+360/+60$!$+&!14%-$19+%2$83-Al'% GRSEHE3'-19%(1.&!%224,&11$6!$+&!23%9%,9&/!

65! &109%$, (/! %.60$! 106$8D+(646/,&-<! c+,48!1'6-$! N(/4,-+I4%(/0%/&! %2236%69+8-E.! -6'&!

@%3,%$,6(! 65! $+&! $83'1 \4, SEIBFLE&(! %,',(/! 563! 93,$,9%4! 283-289$, @&-A! (! $+&! [&B'%(
49%(/0%1/&!1,-9603-8&ANA, $83%9;F!,-165$&(1%--69,%6$8& 11> It 214%2236%9+&-<!a&3&AI3&5489%, @&!
%(1! 93,$,9%4! %2236%9+&-! $&(1! $6! 0-&! $&3"1 -09+KH#&(Q+1:B&109%$,6(DAKV7,"P+#SP$>
B-6@&3&,/($; DA 6@ (#13, #$B3&-26(-,., 4,5, T%0$6(6";D<! HA4! $+&-&196(9&2%-1 236 @, 1&! (&>1%(1
0-8504! ,(-,/+$-! $6! $+&! 96(982$0%4,-%%,6(! 65! 93,$,9%4! 1%$%5,9%$,6(! 4,$5&3%9;Al HELPY63$,904%3
[&3'%6(\ 4*&#$#.12, ' KH#&(041$86(/4;!,(540&(9811$+&!18& @&A62'&($165$+,-12384,",(%3;153% '&>637!

563! 93,$,9%4! 1%$%5,9%$,6(! 4,$&3%9;<! \:64,$,-9+&! | 4$6(/EBEESE! 9,@,9! ,(@64@&'&(S! .;!
&(%.4,(/9,$,Z&(-1$6!63,&($!$+&'-&A@&-!, (1$+&!-69,%41>63411%(1!$6!&@%40%$&!%(1193,$,9,-&1-69,&$%
2+8&(6'&(%! ! $+0-104$,'%$8&4;!1-$3,@, (/'5631\QI(1,/?7&,$F! B-&&! &</<AlHO$63&{BABRE , 1%7$, ?!

!
SY



=U)iD<I*+&-&!/6%4-1236 @,1&!0-&5041/0,1%(98&!,(11&5,(,(/1$+8a46-165!93,$,9%4!1%$%5,9%$,6(14, $&3%9; Al
%-1$+8:1%, 13618265831, (1,@,10%4-1> $+608!- '24;1-+ 58, (/138-26(-,..4,$;1$619,$,Z&(- B-881%64-6!
&46>D<!*+83&5638A! $+&!96(9&2%! 65! B264,$,-9+&D!],410(/! 96%H;$86Q! ,(5408(9&! 563! $+,-!
2384,',(%3;153% '&>63P<

a6>&@&3A! %4-6! 3&/%31,(/! $+&! $&3' \4,$&3%9;FAIIRB,OHE66(%4;-&-! 65! $+&! 23&@,60-!
9+%62$&3- 4% @&1236@,1& 118>, (- /+$-<IH-1+ [+4,[+$&1!, (19+%6 2 SRAESEBEHS, "Vo!-'2%.'5, +
I"HSHIE. (Y. '4"*5&, 1% $H!:8.9%0-8&14,$&3%9;1+%-11,5583&($!'&%(,(/-156318969+12&3-6(A1%(1!1,5583&($!
(6$,6(-! 65! 26>&3! %3&! &'.&11&1! (1 1,558&3&($! 26204%$,6(-F!,'24,9,$! 0(1&3-$%(1,(/-! 65! 4,$&3%9;!
B:,((&!=U=UAI2<==YD<!*+0-Al 2963$,904%34;!>+&(1>637?, (/! 4$&3@BOI&! 26204%$,6(-Al $+&! $&3'!
4,$83%9;19%(!.&1236.48'%$,9!B,.,1<D<I#9+64945036@B! +,/+4,/+$&11$+%$!%!- (/4&! 185, (,$,6(165!
93,$,9%4!1%$%! 4,$&3%9;!'%;! (6$!.&! 26--,.4&1 63! & @ &(! L B\VEHEL60460! =U=UA! 2<gDA! >+&3&%-!
6$+&3-1+%6@&!193,$,9,-&1!1$+&!d4,$83%9,5,9%$,6(165!8@&3;$+,(/e!, (14,/+$!65!$+&1& ' &3/&(9&!65!'%(;! (&>
4,$83%9;! 96(9&2B40/! =U)YA! 2<)V)D<! Q63&6@&3A! %-! $+&! $&3'14,$8&3%9;! ,-| %PRA K@ B!
,(93&%-,(/' @%3,8$;!65! 23%98N0G&! %3/08&! $+%$! ,$-1-2&9,5,91'&%(, (/! +%-1-6'8$, &-1/6$$& (!
46-$! %(1! ,$! +%-! .&96'&! d%! '&$%2+63! 563! \06'28$&(9&FFH, BE&(9;F! 63! \.&,(/! 50(9$,6(Ye4F
BbY%(?-+&%31%(1!f(6.841=U))Al2<=D
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4! Methods

4.1% Introduction and Project Design

*+818'2,3,9%413&-8%39+1, (11-$01;1&L %', (&116(4, (&!&109%S$, 6(%4!3&-6039&-1%.60$!1%$%5,9%$,6(!

(1! +6>! $+&;! %3&! 938%6$&1! %-! >&44! %-! %224,&1! ;! &109%$63-! %-! 6(&! >%:! $6! $8%69+! %.60$!
1%$869%%,8(HA$+60/+! $+&-&! 3&-6039&-! 96(-$,$0$&! 6(&! 65! $+&! HHER6(1, (/! %o(1! '6-$!

&-$%.4,-+&1! %2236%9+8&-! $6! 93,$,9%4! 1%$%! &109%$,6(A! $+&;! +%@&! .&&(! &L%',(&1! (! @&3;! 5&>
-$01,&-1$+0-15%3<!b,$$4&! -1 2(6>(1%.60$! $+&,316.K&I$, @&-A! &109%$,6(%4! -$3%$&/,&-Al $+&,31938&%
96(-,1&3%$,6(-Wo(11$+&,310-&! ;| &109%$63-<!Q;!-$01;1%1138--&-|$+&-&!/%2-! (1 3&-8&%639+!%(1!

%, -1$614&%3(1536'1$+&-8&123%9%,98-1,(1631&3!1$6! 18 @ &4621%!$+8638$,9%44;1%(11&'2,3,9%44;1/360(1&1
53%'&>63?1563193,$,9%4! 1%$%5,9%$,6(' S8 B! $+ - A&! &'2,3,9%4! 38-8&%39862$+388&!
1,55&3&($!%62236% P&+ 9+1&L %' (&11$+3&&17&:;13&-&%39+70&-$16(-R

%DCc+%$!,-1$+&!3%(/&AI-+%28&1%(1!5690#6&H+, I"#S#1%&' (%$%'&#S$,"%0!-", %011,

DI c+%9$!%3&!$+&!/6%45B%0$&/, &% (1!&L2&3,&(9&-165'%$*". 165!6(4,(&!93,$,9%4!1%$%!
4,$&3%09;!3&-6039&-n

9D c+%$!%3&0!1%$*".>1&L2&3,&(9&-!>,$+!$+&!$62,9!65!1%$%5,9%%,6(!%(1!>+%$! 16! $+&;!
(&&1!1%(1!>,-+!563!536'1%!93,$,9%4!1%$%!4,$&3%9;!3&-6039&n

*+813&-8%39+!1&- /(165!$+&!-$01:1$6671%!" L&1!'&$+6262236%9+A196". (,(/1 70%4,$%$, @&!
'&$+61646/,&-! -09+! %-! &L2&3$! ,($&3@,&>-! %(1! %! TRHARE! -03@&;! >,$+! '63&! 70%($,$%S$, @E&!
'&$+61-1-09+196-196! 96($&(S! %o(Yodk;-,-<1 ¥+ -1" L&LI'&$+61- 1962236%9+! +&428&1!$6!%113%&!
1,55&3&($!38-8&%39+1708&-$,6(:165801;196(11%446>&1,(-,/1+$-!,($6!93,$,9%4!1%$%!4,$83%9;123%9%,9&!
536'1 1,5583&($! 2&3-289%, @ESLILL 283! ,($83@,&>-1 >&3&! %.4&! $6! 96'24&'&($! RAESHB 16!
6(4,(&!38&-6039&-1466714,2&NnD!65!$+&!96($&($!1%6(%64;-,-| 325 BY63&! $+&;193&%$&1!$+,-1>%;nD<!
M6".,(,(/'70%4,$%$, @&!> $+170%($,$%$, @ &!'&$+61-9B(I(469%$, (/1%!$%3/8$!126204%$86(!B, (!

-$01;1 $+&! 6(4,(&! 93,$,9%4! 1%$%! 4,$83%9;! 38-6039&! 93&%$63-Dj! 9%(! ,(93&%-&! $+&! /8&(&3%4,-%. 2
@%4,1,$;1%(11384,%. ,4,$;165!3&-&%39+!%(1A!,'263$%($4;Al,$!19% (1236 @, 1&!'63&!36.0-$10(1&3-$%(1, (/!
65! 3&-8&%39+! 38-04%-! ;! $3,%(/04%$,6(! 65! '&$EBIE!-&],.&3! =U)UA! 2<giV5D*3,%(/04%$, (/!
-&&7?-1$61d5,(1196(@&3/&(98€!63! @%4,1%$&! 38-8&%39+15,(1,(/-!.;| 9BRB4$-1536' 1,558 3&($!

'8$+6 1-1B,.,1<D<I"(! 1-$01;AI$+&1$3,%(/04%$,6(165!8&$+61-196446>8115631%!'63&196'248$&12,9$038&!
65193,$,9%411%$%!4, 3&3BEDI+!, 1&($,5;, (/'12%3%4484-1%-1>8441%-196($3%1,9$ H&(1&F5E3&($!

5,(1,(/-<!

H-1>,441.&!60$4,(&1!$+360/+60$!$+,-19+%2$&3AI6 K 9&3%09$&3,-$,9!65$01;!>%0-1$+%$!$+&!
1,55&3&($! -$%/&-! % (1! '&$+61646/,&-! 96($,(060-4;!.0,4$! 6(! %(1!,(563'&1! &%9+! 6$+&3<! *+&-&!
3&9,2369%4!,(540&(9&-!1%3&!,440-$3%$& 1ELH,/03&!

!
XV



Theoretical background Empirical research

\ Literature review \ —
‘ Theoretical ‘ —

framework

Preliminary literacy

framework q Content analysis of |

online critical data
\ literacy resources Y,

Final framework for

critical databcation h /

literacy

P ~

N
\

Expert interviews with
creators of critical data

| literacy resources |
\ /

Knowledge mobilisation project

project with PI

l 7 Qualitative |

survey ! \
\ with educators -/

{Knowledge mobilisation }

Outcome: OTeaching
about DataO resource

"#$%&V)'N".$+3".+,"-/'-0'", ;&'7%-0&2,1.'8"P&B&,;-5."+77%-+2;'+/5",.'%&2"7%-2+3"/03$&/2& <

Q6386@&3A!%-160$4, (&1!,(1$+&!,($36109%,6(19+%2$HRAI(9401&11%!9644%.63%$,B¢!
$+&ING!:3,@%09;! "($&3(%$,6(%64&1 \[G! %(1! "1 946-84;1 9644%.63%$&1! (! $+&! 5,(%4! 2(B&HE
'6.,4,-%$,6(! 236K&9%$! B-&&! 9+%2$&3! g<VBHAPG! %4-6! %9$&1! %-! %(! %1 EH+EBHO0/+60$!
96(109%, (/'$+&!38-8&Y%399(1! 2(6>4&1/&! &LI+%(/&! (1$+&!563'16516(4,(&!1'&&S, (/-1 %(1! 8%, 41
96"0(,9%$,6(!>,$+!:"1&L&90$, @&!1,389$ER[0-1a6-&, (1$667!24%9&! ,(1$+&!1,55838&($!-$%/&-!65!
$+&138-8&%384803, (/1$+,-18L9+%(/&AI8ID-1a6-&, (1236 @,18115&81.%97?16(1%(;165!$+&4$01;F-!
'&$+61646/,9%4! 189, -,6(<lc+,4&! $+,-1 5&&1.%97! %(1! $+&! \[GF-1 96(-,1&3%.4&! &L REBE! (!
239%9$,9%44;18109%S$, (/'%.605B 1MEBEI6 (- $,$EHL6!@&3;!@%40%.4&!-&96(11283-2&9$, @&A!>+ 9+
+&428&11$6!,(563'1';I'&$+61646/,9%411&9,-,6(-Al$!-+6041!.&194%3 5 & 11 $+EH[G! (& @&3!$3,&1!
$618L&3$!,(540&(9&!6@&3!+6>1$+&1236K ABBIXBLAIE3IS+&138-8&%39+196(1098EA&!5, (%641-%; !
(1%441'8$+61646/,9%4! 189, -,6(-! >%-!",(&! % (1! $+&I \[G! >%-! (63,(@64@&1! (1 $+&! %(%4;-,-1 63!
($8&3238$%$,6(! 65! $+&!5,(1, (-&M36446>, (/9+%62$&3! > 44! 1,-90--1 $+&! -$01;F-1'8&$+61646/,9%4!
96(-,1&3%3$,6(-1%(11+,/+4,/+$!$+&IN[GF-,(@64@&'&(S!, (1$+,-12369&--< !

!
0IA11+068)1*00;'1$8!Y060!)6'$'17GGI!'1;01:0:143;'Y060!1);!+)B'4G0!"1;;BOIK'68;!V# 110768!)K!;B0!:)/;)67G!

608076/BI+6)D0/;1:301;)1;B0N1$)'1$!(NSA& 5 KI+71:0%/# |
!

Xi



4.2%Identifying, Analysing and Selecting Online Critical Data Literacy
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4.2.1! Content Analysis as a Method
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4.2.2! Conducting the Content Analysis

Sources and Sampling
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4.3%Learning from the Experts
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65! 2(6>4&1/&! $+%$! -! 236109&1<B! &L2&3$! ,($&3@,&>-! 96(109$&1Y; (1 -$01;! 9%(! .&!
9%$&/63,-&11%-1%!" L165!d-;-$&'%$,Z,(/!,($&3@,&>-88109, (/! 236981 ?(6>481/8€1%.60$!$+&!
471 OhSH+L I"HSHI%E: (Y$%' &HS, %!, *0", Al %(1! d&L24%(%$63;! ,($&3@,&>-A! 236109, (/!
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d&L24%(%$63;! 2(6>481/8€ %.60SHS, " T#,:,,. SO+(," $Yo+(H+1'*) 'HSHI%E (%$%' &HSB@Yo(!
HO1&(+6@8&!%(1!86(1&3-1=U)YAI2<)XES5D

Strengths and Weaknesses of Expert Interviews

£8:19%1@%($%/&-! 65! &L2&33! ,($&3@,&>-1 %3&! $+% WEALGI$& (! 384%SEB8AB6! %9981 %-!
$+&;1963810-0%44;18" &11&1,(163/%(,-%$,6(%4!-$309$03&- REA$I%64<I=UUYAI2<=DAI%(11$+%$!$+&;!
%3&196(5,1&(3$!, (1$+&,312(6>4&1/&1%(1162,(,6(-!-6!$+%$! &L 940-, @&!?(6>4&1/819%(!.&!938%6$&1! (!
%196'2%3%$, @&4;1384,%.ABEV(IHO1&(+6 @ &!%(1!86(1&3-1=U) YAI2 312, (/1$61%(1&L 283!
99%(1503$+&3!.&!%(1d&55,9,&($!%(1! 96(9&($3%$&1!'&$+61165!/%$+&3, (/! 1%$%eAl, (12%3$!.&9%0-&! $+8
(383@,8>&31%(1 $+&! ,($&3@,8>8&! OBBIRWOBI6(!-9,&($,5,9! .%6972/360(1! 63! 38&4&@%(9&!
--$&'eAI>+ 9+!'%?&-1d70,9?4:16.$%, (, (/! /661! 3&-04%$-e1'63&! 4, 784B]6/(&3! &$! %4<! =UUYAI 2<=D<!
*+ -1 d-+0638&1! 0(1&3-$%(L, (/! 65! $+&! -69,%4! 3848 @ BBLB3&-E&Y%39+e! $6/&$+&3! > $+! &L2&3$-F!
d2365&--,6(%41903,6-,$:A1$+&,3!d1&-,3&!$6!+&421\'06?&1 %! EBSEIEHO&. 3!, ($&3&-$!,(1-+%63, (/!
$+&,31d$+60/+$-196(1!,1&%-1>,$+1%6(1& L $&3(%41 &L 28 3$e!19%(1508$6-EI%-04E @ &4165!'6$, @%$, 6!
6(1$+&!2%3$!65!$+&! &L 2&3$!$6! 206 3$F FIIEBLRS! %4<1 =UU YAl 2BB¢1+9%63& 1!, ($83&: ! (!
$+,-19%-&A1&109%$, (/1%.60$!1%$%5,9%$,6(165$8(1&'&3/& 111 0 $L3@ , &-<

N&@&3$+&A&--A! &L28&3$! ,($&3@,&>-1 %4-6! 96'&! > $+BBWH1646/,9%4! >&%P(&--&-<! H-!
&L2&3$!,($&3@,8>-1%38&! @&3;!$,'&196(-0',(/Al'6-$!%0$+63-13896"&(110-, (/! $+&'16(4;!>+&(!
2(6>481/&! - d6$+&3>,-&! 1,55,904%! $6! /& (8AB@R6(! HOL&(+6@&! %(1! 86(1&3-! =U)YA! 2<)X=D<!
Q63&6@&BALI(%+ @&, %/&!651$+& &L 2&3$1%-1-6039&!65!6.K&9S$, @ & [563'%$45(/!. &&(!
236.48'%$,9816/(&318$1964<I=UUYAI2<VD<IN-2&9,%44; 1>+&(I$+&!, ($8.34B|8£966:$309$!04%6$&($!
96($&($!65!'&%(, (/eAl$+&;!3&70,3&!d9%38504! @%4,1%$,6(|ULHREEES,9%4! %- -elB, ., 1<AI2<V5DAI
>+,9+A1%-160$4,(&11%.6 @&A! -1$+&19%-&LSD1;IWO3$+&3'63&AI&L2&3$! ($&3@,&>&&-19%(1+% @&!
$+&,3! 6>(1 %/&(1%! 6(! $+&! $62,9! $+%6$! -1 1,-90--&1A! '%?,(/D309,%4! 563! $+&! 38-8%639+&3-! $6!
'%,($%, (1%!93,$,9%4! 1,-$%(9&<! NL2&3$! ,($8B@ ME'&! >, $+! 96'24&L! 26>&3! 1;(%',9-Al %-!
>+ 4&1$+8),($83@,&>&3,-1$+&I6(&I>+61d1&5, (&-I$HE-BD6(11>+6153% ' &-1$+&!$62,919%6(119603-&!
65!$+&!,($&3@,&>e! BN1>%31-196(1! a644%(1! =U)EA! 2<SXDA! $+&! &L 2&3$! ,($83@,&>8&&! +641-1&1.940
2(6>481/81%(11$+0-1+%-1$+&1d2@BB! 65! 1&5, (,(/!$+&!-,$0%$,6(e!$+%$!$+&:1%3&!,($&3@,&>8&11%.60$!
BQ&0-&3! Ph! "%6/&41 =UUYA! 2<)XD<! *+&38&563&A! 26>&3! 26-,$,6(-! 9%(! -+,5%! %360(1! ,(! &L2&3$!
($83@,8&>-1BN1>%31-1%(1!a644%(1!=U)EAIR<SXD<

W,(%44;A1,$!19%(!.&!1,55,904$!$6!,1&($,5;!>+612L8P&16(1!-6'&!%0$+63-1%3/0&!$+%0 PV ( b+!
,(938&%-,(/! -2&9,%4,-%%$,6(! 65! &L2&3%,-&A! &L2&3$-! 9%(! .&UWEIL! 3&23&-&($%$,@&-! 65!
-289,%4,2811?(6>4&1/836/(&3!&$!%4<!I=UUYAI2<VD<!a6>&@&3A!Q&0-&3!%(11"%/&MD286@ 11 &%
1&5,(,$,6(165!&L2&3%-!,(!1$+&!96($&L$!65!-9,&($,5,9!3&-&%39+A!%3/0, (/! $+%$!%(!,(1,@,10%4!,-11&5,(&1
%-1%('&L2&8$
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40/7380!;B0!608076/B06!7883*080!K)6!YB7;0P06!6078)1!:B7;!8B0!)6!B0!B78!M1)YG0:$0%!YB'/B!
8B0!)6!BO!*7111);110/08876'GI!+)88088!7G)10%!43;!YB'/B!'8!1);!7//088'4G0!;)!7114):1'1};BOIK'0G:!
)KI7/;)1131:06!8;3:1# | VWWk%!+# b=

H99631,(/! $6! $+,-! 1&5,(,%,6(A! ,$! ,-! 23,'%3,4;! $&K9M0-, @&! 3&%4"! 65! ?(6>4&1/&e! $+%$!
96(-$,$0$&-! %(! &L2&3$A! %(1! ,$! ,-! $+,-1 2(6>4&1/&! $+%$! $+&! &L2&3$! ,($&3@,&>! %,'-! $6! 1,-96 @& 3!
BQ&0-&3!%(1!"%/&4!=UUYAI2<)XD<!*+0-Al $+&! $&3"N&L 2&3FG2 4RI 986" d+641,(/! %! 56 3'%A4!
26-,%,6(!,(1%!+,&3%39+;!65!69902%%,6(%4!-$%$0-!26-,$,6(-eA!%(1!%4-6A1563! &L %'24&A!9,$,7&(1/3602-!
63NG-19%(!.&!-&&(1%-!1&L2&3%$-!B,.,1<Al2<=VD<!*+,-14%-$!%3/0'&($!,-12%3%$,904%34;!3&4&@ % ($!56 3!$+&
&L2&3%!,($&3@,&>-1,(1";!1-$01;1%-1$+&!,($&3@,&+E&41!1,55&3&($!563'%4!26-,$,6(-Al.0$!%44!>&3&!
%9%,@&! 2%3%$,9,2%($-! ,(! $+&! 2369&--! 65! 93&%$,(/! 93,$,9%4! 1%$%! 4,$&3%9;! 3&-6039&-A! % (1!
&L2&3,&(9&!9%0(1!&L2&3%$,-&!96(-$,$0$&1!$+&,3\&L940-, @ &!3&%4'165!?(6>4&1/&F!563!$+,-1-$01;<

!
4.3.2! The Sampling Process and the Final Sample

Purposive Sampling

"(1631&3! $6! 5,(1! $+&! 3,/+$! &L2&3$-1 563! %! -$01;Al 1,5583&($! -$3%6$8Y WBABYFKLA! -09+! %-1
-93&&(, (/! -289,%4,-&1! 4,$83%$03&! ,(! $+&! 5,841! 63! 0-,(/! %! -(6>.%44! -%'24, (/! %2 TBEHRY!
HOL&(+6@&! %(1! 86(1&3-! =U)YA! 2<)X¥R6>&@&3A! 29%3$,904%34;! >+&(! 1,55&3&($! /3602-! 63!
-$%78+64183-]  %3&! (@64@LDAR6-MD&! -%'24,(/! 3&23&&(S$,(! $+&  1,5583&($!
283-289%, @&-T/36@2-138&96"&(1&1 !B,.,1<AI2<)YUOB26-, @&!-%'24,(/!,-1%!d6( 236.%.,4,$;!
563'1651-%'24, (/eAl, (1>+,9+12963$,9,29%($-1263&!-%'24& 11d, (VBB Y0, Al-61$+%$1$+6-&1-%'24& 1!
063&!384&@%($!$6!$+&!138-8&%39+! 708-$,6(-1$+%6$! IBYE AG-EUHA 2<gUXD <! G5$& (AI$+&1/6964!
65120326-,@&!-%'24, (/!,-1$6!3&%9+! @%3,&$;!, (1$+&!5,(%4! Y/ BWR0A3S,9,2%($-1d 1, HHEE36'!
8%9+16$+83,(1$&3"-16517&;19+%3%9$&3,-$,9- 13848 @ %6($I$6!$+&!38-&%39+1708&-$,6(e!B, ., 1<D<!H-160$4,
&AB>AIS+, - 1>%-1$+&19%-&1, (1-$01;<1+0-Al>+ 4&120326-, @&-%'24, (/"1 6&-1(6$148%11$61%!-$3,954;!
38238-&($%S$, @&! -%'248&! % (1! 16&-1 (63! %446>! 563! /&(&3UH (M5! 9%(! 48%1!$6!%! 1, @E&3-&!
-%6'248&1$+%$! 3RAL@Y($!$6!$+&!,(1,@,10%4!-$01;F-13&-&%39+! 70&-$, BEEBEBE$%63$,904%34;!
-0,$%.4&!>+&(A%-I! -$01;Al(B$09+!,-12(6>(1%.60$!$+&126204%$,6(1$+%6$!, 156181, ($83@,&>&1A!
%(11$+&13&-&%39+&3!,-!,($&3&-$&1!,(10(18&3-$%(1,(/'1,55&3&($!283-289$, @&-<

#289,5,9%44;A1-$01:1$6621%!-%'24, (/1%2236%9+!$+06$!+%6-!. &&(19%44&1!d/&(&3,9!120326-, @&!
-%'24,(/e! B]3;'%(! =U)IA! 2<g)=D<! "(I $+,-1 -%'24,(/! %2236%9+A! $+&! 3&-8%39£&H044;!
d&-$%.4,-+&-193,$&3,%!96(9&3(,(/!$+&!?,(1-16519%-&-|(&LHRUI1 1 3&--1$+&!138-8%39+1708&-$,6(-€!
%(1!,1&($,5,&-196223623,%$&19%-&-IB,., 1<12<q)ED<]%-&116(1$+,-1,(,$,%4!-%'24&AI$+&!138-8%39+&3I1$+&
d-%'248-1536'1$+6-819%-&-1$+%$! +% @&! .&&(!,1&($,5,& 16! B, |41 '&$+61-1-$01;Al$+,-!
2369&--19%(1.&!,'24&'&($&1!.;10-,(/'$+&!5,(1,(/-165!%!-03@&;!d%-!$+&!.%-,-1563!$+&!-8489%,6(!
65!9!20326-, @&!-%'24&e!B,.,1<Al2<g)gD<!*+ -11&-93, 18$D1;F-1-96'24, (/1 2369&--! @&3;!>&44A!
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> $+1$+&! SV13&-60398-1,18($,5,81! (1 $+&! 96($&(FL00@64$,$03, (/1 $+&!,(,$,%4!-%'248 Al >+,9+!
96(-$,$0$81!$+86-,-1$6!-8&4&9%$!3&-6039&!938%$63-1563!$+8&1&1L 2&33!,($83@,&>-B-&&!.&46>D<

Sample Size

Q63&6@&B%(! %223623,%$&! -%'24&1+BE1! $6! .&! 18$83',(&%! *+&! 4,$8&3%$03&! 6(! 70%4,$%$, @&
($83@,&>,(/+,/+4,1+$-1$+%6$!,$1,-11,55,004$!$618-$%. 4160 B6SWEBIV!-$01; +6>1'%(; |, ($83@, &>-!

> 441 &)(&9&--%3BE&</<Al]3;'%(1=U)iAI2<Q)i55]|Q%4$&301!&$!%4<!=U)iD<!a6>& @&3AIB'ER 3&!%3&!
10,1&4,(&-! $6! 1&$&3',(&! %! -0,$%.4&! -%6'24&! -, Z&<! H-1 &L2&3$! ,($&3@,&>-! %38\IEE, @ &!
'&$+611%(1!$+&! ($83@,&>-1,(1'1-$01;1%,'&11 %S$! d/&(&3%S$, (/! 5, (8%, (&1! 1%$%e! 3%$+&3! $+%(!
'%?,(/196'2%3,-6(-! .&$>8&(!/3602-Al %! -'%441 -%'248&1 -, Z&! >%-1%223623,%883:'%(!=U)iAl
2<Q)i5D63&6@&3AIQ%4$8&3011&$!%4<F-1(6$,6(165!d, (563 4@k B(EE2E.1!$6!,1&($,5;1%!-0,$%.4&!
-06'24&!-,7&!563! 1-$01;! B=U)iA! 2<)SVEDBKI $+&19%,'1563! !-$01:F-1&L2&3$! ,($&3@,&>-1 >%-!
AHHY Yok (%™ |1 $+&I -%6'24&) -289,5,9,8;! >%(l+., |1 $+&3&! >%-1 U F+1' $2,4" $HI%&
59%6131"+0+(jI$+&1-$01;1%, '& 1156310649, 452'%+%6&- #.%)%),:C"..&,1$,(1%.,.  j1%(1!$+8B0%&HS-

*)' (#%&*10, >%-! &L2&9$&1! $6! .&! -%$,-5%9$63;! 10&! $6! %! -$36(/! 86", ($&3&-$! .&$>&&(!
2963%$,9,2%($-! %(1! 38-8&%39+8&3RBAPLED! %A<F-1 /0,184,(& -0//&-$! $+%$! $+&! -%6'24&! +&41!
-0.-$%($,%4!,(563'%$,6(126>88,., 1 <DAD3$+&3'63$+&!26204%$,6(165!, ($&3&-$!BER1;1>%-!
@&3;1-289,5,9! % (1! 4,2&4;! -%44<11%-&1! 6(! $+&-&! '&$+61646/,9%4! 96(-, 1&3%3 HGAR1! $6!
96(109$15& (!&L2&83$!,($&3@,&>-A1%(1!$6!38966A8®'.&3! %-!(8&&1&1!103,(/!$+8!9603-8!65!
$+8138-8%IAPb-&116(1$+812(6>4&1/81/%$+8&3&1!,(1$+&!,($&3@ 18>-<

Sample Selection Process

H-196! (&LS$!-$&2A1%(!,(563'&1!-&489$,6(165! $& (1 93&GERBIH+&! SV19%6(%4;-&1!38-6039&-1+%61!$6!
&1'061&<!*+ -1-8489%,6(A!6(1$+&!6(&! +96(1AI%, '€ 11%$!-&4&9$, (/! 38-6039&-! $+ HHI8ABEL #$2'

$2,'4" &HIH+I6"-)" Yol +" B ) 1B (Y $Y0)HIVoSHH+ &HBEIDI%63&IS+0-12%3$5,004%34:1384& @ %($!563!

" 1-$01;<IG(1$+&!6$+83!1 +% (1A $+&!-&4&93,6(! ,(S&(LEABB(#7," #$- 1%-1$+&3&!,-1(6!6(&

- 285, $P644! %2236%9+! $6! 4,$83%9;! % (1! 1,55&38&($! 2&6248&! (&&1! 1,55838(IBIRE2 BEYIHE.!

M%3",! &$! %4<! =U=UAI 2<gEj! 9+%2$&3VEHGD 631&3! $6! /%, (! (&>! ,(-/+$-! 563! $+&! 503$+&3!
18@8&462'&($! 65! $+&! 53%'€&>632! %(1! % @6, 1! BOAGLHL, (/! 2362+89;<! *+&! [6%4! >%-1 $+0-! $6!
9%4%(9&! $+&-8&! $>6! 6.K&IS, @&-! 3%$+&3! $+%(! -8&489%, (/! $+&! \.&-$F! $&(! 3&-6039&-! 563! $+&! &L2&:
($83@,&4-<

"(19%11,$,6(A! $>6! 9309,%4! 5,(1,(/-! 536 $+&! 4,$&3%$03&! >&3&BIA(, ! $+&' -&4&93,6(!
2369&--<IW,3-$AI$+&!1-&4&9$8&1!3&-6039&-!-+6041! YGAGNRSHT, Yo(TH#!, <I*+ -1,-1,'2635%($!$6!
&(9603%/&! 48&%3(&3-! $6! $%72&! %9%$,6(! %(1! 563! % @6, 1,(/! 4&%3(&3-F! BRIW(BHB(B! %(1!
#&5%6(38&&(I =U=UA! 2<=)Xi! #96(1&3! =U=U9A! 2<)Ej! | 4-$3024&BEU==A! 2<=EgBI6(1A! $+8&!
38-6039&-1-+604H*$ 1+7 -'$2, #(, %' $206$ HE #. 04 $*'$2, #+(HTH(0%E&'$* %((",..'$2, 12%8&&,+1,."
*)' (%$%)#H%$HBE63! &L%6'24&! $+360/+! RG0! 236$89%6D9+! -+ 53! 65! 38&-26(-,.,4,$;! $6! $+&!

!
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(1,@,10%4-! -1+ ,/+4;1236.4&'%$,9! %-! $! 988(1,-9603%/,(/ 1%(1!'%:;! 4&%1!$6! 3&-,/(%$,6(A!.0$!
%4-61.89%0-&19,$, Z&(-F1%/&(9;!1$6!196($3641$+&1964489%,6(196(110-&!65!$+&, 311 %W L% ((B&.1!

&$! %4<! =U)ijl Q,+%,4,1,-1 =U)Xj! :%(/3%Z,6! %(1! #&4>;(! =U)Yj!l M%3',! &$! %4<k HIELLF%, 481!
18-93,2%$,6(! 65! +6>1! ' 24&'&($8&1! $+&-&! 96(-,1&3%$,6(-! %(1! 6.K&9I$,@&-! (! $+&IP&@E&A!
-8&489%,6(12369&--1%(1!-848938A&!5, (%41$&(13&-6039&!,(19662&3%$,6(1> $+1$+&! 236K &SB! 2%63$(&3!
:3,@%9;!"($&3(%$,6(%419%(1.&I560(1!, (1%622&Q 14!

The Final Sample

*+&1 5,(%4! -%'248&! 5B8+& &L 2&3$! ,($83@,&>-! $+&(! 96(-,-$&1HEF! 38-6039&-A! >+ 95& 38!
236109&1!,(I-,L!1,5583&($1960($3,&-1BM%(%1%AIW3%(9&AI[&3'%(Al#>, $Z&34%(1AIC($&1!, (/16'Al
C($&1H$%SAM113&--&1!1,5583&($!$%3/8$!/3602-1B%104S$-!,(1/&(&3%AAISEE(%/&3-A1?,1-Al2%3&($-A
&109%$63-A1069$, @ ,-$-A1264,9;'%67&3-19%(11$&9+(6ABH(S224,811%! @%3,&$;165! 1,558 3&($11&-,/(!
563'%$-IB-&&!$%.4&!=D<IQ6 386 @ABI.%$631.969?/360(1-@%3,&1A1> $+1$+38&19,@,41-69,8$;1969$63-Al
$>61K603(%4,-$,9193&%%,6(196($&LS$-AISOBBRA3&%$& 1!.;138-&%39+&3-163123, @%$&!,(1,@,10%4-Al
6(&..;1%120.4,9!,(-$,$0%$,6(A16(&!.;1%!'0-&0'Al%(1!6(&!.;1%!96"&39,%41%69$6 3<!*+0-Al, $19%(!.&!

%, 11$+%$!1$+&1/6%B38%HHI+, (1%! 1, @&3-&!1-%6'24&!>%-1%9+,& @ &1<

S %& () &SI &S - $I%0  $ 1'&+2("$3% 8 +29° $
4-28"56878%
1 | >117#1&781P0610;70/@0401 @3Sl HO48",0%!'1/G3: 1$1P":0)8%!
B::+8ehhYYY#71178G0401%:0h X07B068;)6K06 ;{;(/173;)%!5&))%!88&)'8?;!71:!
VI | >3y 7180 | SM'1710)31$0%! | AL;067/;POIY048'0
B::+8ehh73:)*7: 1$#1I/h ffg?ggg;’gfgéﬁzl
p)11763)1§ !
dl | (0L,06/K)6!23*710170/B1)G)$l | &7PIp7l | HO48":0%6I'1/G3: 1$1P"-0)8%!
B::+8ehhYYY#B3+710;0/B#/)*ht ?gfg%/‘())Z{?)(l;$|\l/|*78?761716%|
60/)*+01:7;")18!K)6!K36;B06!
608)36/08!
¢l | (G0760)36/767/MB "1C76MO8 H04870
B;;+8ehhYYY#/G0761)36;67/M8#)6$h!
T | &7;7MOI>1$7*0174)3;1+068)17G1:7;7 | | p3G'011/BOM;06 | n1G'10!806)38!$7%0!
B;;+8ehhYYY#7;7M#Bh
1| &)l)67M ! N60;;1071G)B AL,067/; POIY041806'08
B;;+8ehh:)1);;67/8)/#/)*h01h! !
il | @0B6*;06'$I&7;7! (76701 HO048"0171:1;07/B'1$1*7;06'7G%!
B;;+8ehhYYY#*KM#/Bh4'$: 7 7h! /0$01;87G06 ;31(/)5);’3:611?!75)"):?{)3{!3{)(15;i<36;806!
608)36/08!
bl | @061+76/)368IN'$I&717 "8:806!@)6:0/M | H04870%'1/G3:1$,07/B'19!
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4.3.3! Developing the Interview Guide
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Developing the Final Interview Guide
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"(-2,3&11.;1:64,7Z,F-1-$01;16(11,/,$%414,$83%9;! B=U=U%SHED48,9!%6(%4; -, -1 96(109$&1! (!
"1-$01;196".,(&1!,(109%, @&!%(111&109$, @&1%62236%9+&6(1!19%(!.&118&-93,.811%-1%!" LI65!$+&!
d96(@&(S,6(Y0B(S&($!%(%4 ;- -e1%(11%! d1,389$& 11 96($E&($! Yo(VBH-, &t %6(11#+%((6(!=UUVAI
22<)=SYjl )=X)Ix! *+&! 1,3&9$&1! 96($&(S! %(%4;-,-! -1 %224,&1! >+&(! d&L, $+E63;! 63! 23,63!
38-8&%39+! &L ,-$-! %.60$! %! 2+&(6'&(6(! $+%$! ,-! ,(96'248$&! 630A6! .&(&5,$! 536'! 503$+&3!
1&-93,2$,6(e! B,.,1<D<! *+&! /6%4! 65! $+ -1 '&$+61! - $+0-! $6! d@%4,1%$&! 63! &LS&(1! 96(9&2$0%44;! 9
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$+&638%$,9%4! 53%'&>637?! 63! $+&63;e!I'B, (150! 9%-&!; !1238&4,',(%3;! 53%'&>63?1563!93,$,9%4!
1%$%5,9%8$,6(! 4,$&3%9;<! *+ -1 %2236%9+! 0-&-! %! '63&! 1&109%, @&! %(1! -$309$03&1! %2236%9+! $+
96(@E&($,6(%4 96($&($! %6(%4;-,-Al >+ 9+ +&42-1 (1-02263$, /Al &LS&(L, (/A 63! 70&-$,6(,(/! &L,-$, (/!
$+&63;A!.0$! $4%4-6!'8%6(-! $+%$! $+BR-89639+831 %2236%9+&-1 $+&!1 1%$%! d> $+1%(!,(563'&1! .0SA!
(6(&$+8&4&--Al-$36(/!.,%-EB,.,1<Al 2<)=XEBSA! %-1,(109$, @ &! &4&'&($-1 24%:;&11 %! ;1 5%3! /38%6$&3!
364&! (% !-$0L;F-1 $+&'%$,9! %(%4;-,-| $+%(! 1&109$AGRL2B6%9+&! $+,-1 4, $%$,6(! 96041! .&!

' $,/1%$&1&

H5$&3! %! 23&84,',(%3;! -$&2! 65! 18&@&462,(/! -6'&! 9%B&IBB(1! (61&-! 1&109$, @&4;A! $+8&!
$+8&'%$,9!%(%4;-,-1 56446>81 $3,88.4, (&1 .;] Q&O-&3! %(11"%/&41B=UUYR 96".,(%$,6(! >,$+!
139%0(1 9%(1! M4%3BUUID<! "1 5,3-$! 2063%2+3%8-858%(-93,2$-1 %@+ &(1 961&1! $+&'1,($6! EE=!
(,$,%41961&!H5$&3! $+,-Al "1 3& @+&M1961&-AL&($,5,&11,(,$, %41 $+&'&-Al BB ,&>& 11 $+&! ,(,$,%4!
$+8&'%$,9153%'&>637?!,(1-&@&3%41360(1-165!3&@, -, 6(! B, (94BLYIH&L $3%9$-15631%441$+&'&-1 (!
A @6D<I*+360/+!$+,-123698- I8 @&A62&AI5, (%41$+8'%$,0153%'&>632165!)=!'06, (1$+&'&-1%(1!
gV!-0.$+&'& ! %(L! @,-0%4,-&$H,-1,(1 %! " (11 '%2< | c+,4&! $+&! $+3&&! 9%$&/63,&-! $+%$! >&38&!
18@8&462&1! 1&109$,@8&4;! 236@8&1! +&42504! (! -63$,(/! $+&! 961&-! %(1! $+&'&-A! $+&! %(%64;--!
1&'6(-$3%$&11$+%$!1%(!, (1093, @EAN. GBSB!%62236%69+1>6328&1!.&$$8&31$6!, 1&($,5;1$+8&'&-1, (1$+&!
1%$88/6(1! $+8&15,(%4! $+8'%$,9153%'&>637! $£0-1,(9401&15&>! 1&109$, @&! $+& &H 18$%,4&1!
18-93,2%,6(165!+615+&1$+&'%$,919%(%4;- -1 >%-196(109$&11%(11+6>1,$196'.,(&18109$, @&! % (1!
(109$, @&!%2236%9+&-!,-1236@,(1%22&(1, LI'<"<""<
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4.4%Learning from the Educators

"(1$+&1$+,3119%6(114%-$18'2,3,9%41-$%6/BI68E  Al%I70%4,$%$, @&!6(4,(&-03@&; >, $+18&109%$63-1>%-!
96(109$&1<I*+&!2&;1/6%4! +8&38!>%-1$610(1&3-$%(1!&109%$63-F! &L 2&9$%$,6(-A! 3&70,3&'&($-1%(1!

> -+&-1>+&(1,$196'&-1$6193,$,9%4! 1%$%! 4, $&3%9; IB&AID 248 '&($, (/! $+&!123,63!569,16(1$+&!
38-6039&-!$+&'-8&A@&-1 %3 +&,31938%6$63-F!,($&($,6(-<I*+0-Al"1>%-1 ($&38&-$&1!, (1$+&! & FII%$63-
&L2&3,&(9&!,(1$8969+,(/1%.60$!1%$%5,9%$,6(1%(1!, (1$+&%6$E&3,%4-1%(1!138-6039&-1$+&:10-&!5631$+,-<!
*+&1$&3'1\8&109%$63-F!,-10-&1! @&3;!.36%14;! +& 38 APBOR/! 286248 >+6! $&%69+A! $3%, (1 % (1!

3%, -&1%>%38&(&--1%.60$11%$%5,9%$,6(!, (1%!(0'.&3!65!&109%$,6 (%4106 ($&LS$-<

!
4.4.1! Qualitative Online Surveys

*+819+0644& (/81S+,-18'2,3,9%41-$%6/8%-1$+81-962&1%(11$+&!1, @&3-,$;165!$+&!&109%516(1%&
&109%%$63-!,(1%! (0'.&3! 65! 1,55&38&($! 2365&--,6(-1'%;! %438%1;! &109%$&! %.60$! 1,/,$%68%b(1! 1%
$&9+(646/,&-<! H(! %223623,%$&! '&$+61! 563! 3&%69+,(/! %! >, 1&!, BEB-&! %01,&(9&! >+,4&! -$,44!
%446> (/! 563! 70%4,$%$, @&! ,(-,/+$-1 >%-! (8&1&1<!1%-&1! 6(! $+&-&! 96(-, 1&3%bBE; P& 1! $6!
96(109%$!%!70%4,$%$, @&!6(4,(&!-03@&;<

Advantages of Self-Administered Online Questionnaires

"(1 96($3%-$! $6! 70%4,$%$,@&! ,($&3@,&>-A! 70&-5,6(@R8L;:%6M:84F 1" (,-$&3&1! 6(4,(&!
708-$,6((%,38F! 9%(.&11,-$3,.0$& 11$61%6!14%3/&1-%'24&1%6$1$+&-%6'&!$, &% (HYEBRY63$,004%34;!
-0,$%.481>+&(1$+&126204%S$,6(!,-14%3/&1%(11/&6/3%2+,9%44;! 1 - BABEGH?!&$!%4<=U=)Al2<=)=D<!
WO3$+ES1@%($%/&-! ,(94018&! 46>! 5,(%(9,%4! 96-$-j! 46> $,'&! &5563%j! 96(-,1&3%.4;! 4&--! 3,-?! 65!
($83@,&>83185589%-1631-69,%4! 1&-,3%.,4,$;! ., %-j! %6 (1! $$B100-B6%-&! $+&! %6228%3%(9&! 65!
$+8&1708-$,6((%,3&! BO&/',| &$!%4<! =U) SQYEMA%3?! &$! %4<! =U=)Al 22<=)=5AW 4@ 4;Al 6(4,(&!
708-$,6((%,38&-19%38&196(@&(,&($!563!3&-26(18&($-1%-1$+&; 1+ % @&!/38&%$&3196($364!16 @&3!$+&!$,'&!1%(1!
249%98! >+8&3&! $+&;1%(->&3! $+&! 70&-$,6(- % (1! 96'24&$&! $+&! 70&-$,6((%,3&! %$! $+&,3! 6>(1 2%69&A!
$%2,(/'%-I'09+1$,'&1%-15+&;!(&&1AI%(1126$&($,%44;196'248:$! 6 @ AR @ &3%4!-&--,6 BME02&3!
=UUgAI2<VUIijl0&/1&$!%4<!=U)SAI2<ig)]M4%3?1&$!%4<I=U=)AlI2<=)ED

The Special Case of Qualitative Online Surveys

HA$+60/+$+&1-03@&;! 19841 4,%31$664! ,(1-69,%4! 38-&8039%4,$%$, @&!-03@&;-1%3&! 481>, 18&4;)]
0-&1A126$&($,%44;!.89%0-8!65!$+8! @&3;!4,", $&1!'&$+61646/,9%4!4,$&3%$0BFIWE M YHE!
=U=)AR<KEF+&-&-03@&;-1$:2,9%44;10-& 6 2B(181170&-$, 6(-%-1$+&; -8&?1d (0% (9&LAN(&2$+!
%(11-6'8S$, &-1(&>10(18&3-$%(1,(I-165!-69,%4! --0&- €B,., 1<D<I*+0-Al$+&eH236@,1&!3,9+(&-!
%(111&2$+AI>+&(! @,&>&1! ,(1$+&,3! &($,38$;Al &@&(! 5! ,(1,@,10%4! 3&-26(-&-!" [+$! $+&'-&4@&-! .&!
3,&8B,.,1<AI2<=Al&'2+%- -1,(163,/,(%4D<
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*+8128&:1%1 @%($%/&!65!70%4,$%$, @&!-03@&;-!, 196(GBYES 70%4,$%$, @&!'&$+61-!,-1$+&,3!
d>,18P6(/4&! 4&(€B+360/+! >+ 9+1%dl, @&3-,$;165! 283-289%, @&-A! &L2&3,&(9&-Al 6BIR(HE €!
9%(!.&! 9%2$038B]3%0(! &$! %4<!=U=)Al 2<ED<!*+,-1 -12%3$,904%34;1 0-&504862;8( $ORI&3
&L2463&1A!$+&!126204%S,6(!65!,($838&-$!,-1 4%3/&A!/&6/3%2+,9%44;11,-283-&1A1%(1! 1, @&3-&A! 63! >+
P&3-289%, @&-1536'11,55&3&($!/3602-1> $+,(1%!>,1&3126204%$, 6(1%3EBEAU<BH <! HAAI65!S+,-1>0-!
$+8&19%-&!,(1;1-$01;A!'%?, (/! %! 70%4,$%$!@I@E&;! $+&! ,1&%41'&$+61! 65! -$01;<! "$! %446>&1! 563!
+&9%63,(/1%!3%(/&165%5+, (J3602F! @6,98-!3%$+&3!1$+%(1$38%6$, (/16(&!28&3-6(1%-1%!d-262&-2&3-6(€!
563!$+&,3!.969?/360(1!63!/360R$+0-1&(%.4,(/'d1, @&3-,$;! 3%$+&3!$+%(1$;2,9%4,$;e! B,., 1<D<!WO03$+&3!
%1 @%($%/&-165!6(4,(&!70%4,$%$, @&!-03@&;-!,(9401&!$+&, 316 2&((&--1% (11548111, SHEBEYS!
38-8&%39+!70&-$,6(-!$+%6$!1$+&:19%(V/, @&1%!@6,98.$6!$+66RU4HBS!.&1%.4&163!>,44, (/1$6!$%7&!
2%3$! ,(1%(! ,($&3@,&>j! $+%6$! $+&;! 9%(! d5&&4! %(6(;'60-ej! 96'&! > $+! 4&-A-8B&6-03&! %(1!
26$&($,%44;! '63&! -69,%4! 96'563$! $+%(! BEEIRL! -8$$,(/-! %3&! 4&--! .031&(-6'&! 563!
38-26(1&($-1%(114&--13,-2;!563!3&-&%39+83:1 <Al22<=|giD<!

Limitations and Challenges of Qualitative Online Surveys

b, $%$,6(-165!-03@&;-!,(9401&!$+%$! EHE(6$!%6446>! 38-89639+&3-1$6!236'2$!631236.&!$6! % @6, 1!

' -0(1&3-$%(1,(/-163!,(70,3&!503$+8&BM4%3?! &$!%4<!=U=)Al 2<=)E5D<! W03$+&3'63&A!-6'8196'24&L !
708-$,6(-1%3&!1,55,904$!$61%-2A1%(1!$+&!(0".&3!65!70&-$,6(-!,-14,, $&1!.&9%0-&!65!$+&126--,.,4,$;!
65! d3&-26(1&($! 5%$,/0&€! B,.,1<D<! G(4,(&! -03@8&;-! ,(! 2% 3YMDAVEI!>, $+! 3823&-&($%$,6(%A4!
--0&-19%-1983$%, (14,$83%9:1B%.,4,$;1$6!38%11%(1!>3BBAN 7'G($! % (1!, ($&3(&$!%699&--1%63&/!
3&70,3&1!$6!2%3%$,9,29$&! BM602&3!=UUgA! 2<VUij!]3%0(! &$! Y4IMUIIZ PRSI 4<! =U=)Al 2<=)gD<!
Q63&6@&3A!138-26(-&!3%$&-!,(16(4,(&-03@&;-19% (> &MBo(1!$+&!138-8%639+&3!19%((6$!.&!9&3$%, (!
51$+&1 708-$,6((%, 38! >%-196'248$&1! ;| $+&! ($&(1&1! 3B S! BMA%3?! &$! %4<! =U=)Al 2<=)E5D<!
“+&-&14," $%$,6(-!>838196(-, 1&3&1!,(1$+&!708&-$,6((%R1A&- /(<!*+&196"6(193,$, 70&! $+%$I$+&!

182%+! 65! 1%$916-$! (! %! -03@&: Al +6>&@&3A! ,-Al %99631, (/! $6! 3% 0B A-&4;! .%6-&1! 6(!
S%1,(, (/' >+%S$! 70%4,$%$, @&! -03@&;-! 9%((6$! 655&3A! %RIBSFTBS$,6(! 65! >+%$! ,($83@,&>-! >,44!
655&3B=U=)Al 2<gD<! *+&! %0$+63-! %3/0&! $+%$! d>+4&! %(! ,(1,@, [RbBHILAD?! $+&!
'&%(18:3,(/11&$%,4165!%(!, ($&3@,&>!$3%(-93, 25848$-&HII%-1%61>+64&AI>+& (181 8&90$&112362834;Al
d>,441.814,284;1.&13,9+1%(1196'24&Le!%(11%.4&!$6!d1&4, @&3!3,9+ 06282146 $%e!B, ., 1<D<

!
4.4.2! The Survey Sample

* +&1/6%415631$+,-1-03@&;1>%-1$6!3&%69+1&109%$63-1536'11, 558 3&($!. % DN BEHAL(S& 3&-$& 1!
(198%69+,(/1%.60$L,/,$%4!%(11 1%$%! $89+(64BYgE!",[+$! & @& (1 +% @&! %438%1;16(&!-6!,(1$+&!
29%-$A126$&($,%44;10-,(/16(4,(&!93,$,9%4!1%$%! 4,$&3%9;!3&-6039&-<!"(1631&3!$6!3&%9+!$+,-126204%
65! ,($&3&-$A! "1 96($%9$&1! 4%3/&! (0".&3-! 65! &109%$63-! >,$+! ;1 -03@&;A! -2&9,5;,(/! $+%$! d%i(;!
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&109%$631>+6! -1, ($&3&-$&1!,(1$&%69+,(/1%.60$! 1,/,$%4! $&9+(646/,&-1%(1!B.,/D!I 1%$%! -1,(@,$&1! $6!
$%72&12%33!,(I';1-$01;é<

Aiming at Diversity rather than Representativeness

H-1$+&3&I&L ,-$-1(614,-$!65!& 109%$63- 1>, $+1$-+,-DAUEH, §5&3&-BAI(61-%6'24, (/153%'&1>%-1% @ %, 4%.48&!
0%(11%!236.%.,4,$;!-%'24, (/! (63! 26--, .4&<!*+,-1>%-1 (63! @&3;! 236.4&'%$,9! 563-$01;! %-! ;!

($&3&-$! (1 +&%3, (/! 536' %! 1, @&3-&! 3%(/&! 65! @6,9&-! &1 %-! -1 $;2,9%4! 563! 70%4,$%$, @&!
3&-&%39+8&3-536'1$+&1/6%4168%, (,(/13,9+B&3D!, (-, /+$-1, ($6!$+&!$62,9165!, ($838-SAl(6$!/&(&3%S$, (/!

%! -06'24&!1 $+%S$! %9+ 8&@E&-! -$%$,-$,9%4! 3&238-&($%S$, @&(&~-! %(1! %A46>-! -'24&! 94%,-! 65!
18:(8&3%4,Z%. 4, Bi8%0(! &$!%4<! =U=)Al 2<ED<!]3%0(! &$! %41 &'2+%-,-&! $+%$! 5+ 651 @BIRE-!
'0%$$&3-6!1 563!1d70%4,$;1%(1! @%4,1,$;165! 2(6SBABEI>+%6$! 2(6>48&1/&!" [+$!,(563'123%9$ GI&
%(11%4-6536'1%!d-69,%41K0-$,981%(1!,(940-,6(126,($'66 KR, R=AI2 < ESERL|(61-%'24, (/153%'&!

-1 %@%,4%.4&! %(1! 38238-&($3%$, @E&(&--! ,-! (63! %! -,/(,5, PRE! 963! $+&! 38-8%39+&3A! 6(4,(&!
-03@&;-1236@,1&10-&504126--,.,4,$,8-16513&%9+, (/1%!1, @ &3-8AN0R4%6-126-$, (/'d% (!, (@,$%$,6(!
$6196(->&3!%! 70&-$,6((%, 38! 6(1%! 38&4&@%($!'&--%/&!.6%3LA! 986! -0,$%.4&1'%,4, (/1 4,-$-A1 63!
9638, $16(1>&.-, $&-1%(11-69,%4"'&1 SBMA%3?1&$1%4<I=U=)AR2<) XiD<Ic+ 4&I$+,-1> 4414&% 1I$61061-%'24&
6510(?(6>(13&238-&($%S$, @& (&--1%(113&-26(-&! 3%S&A! $!% 4488 &HBI+& 3! $6!d$%3/&$!/3602-!

$+%3$! +%@8&! %! -289,5,9! ,($&3&-$! 63! 5631 65! .8AB@LEDR! *+,-Al $6/8$+&3! >,$+! ,$-096-$
&5589%, @&(&--Al%?28&-1$+,-1%62236%9+1%(1d%$$3%69$, @ &'&%6(-165196($%693, (/- % 248 & 1R3!
Q6386@&3A!]3%0(! &$! %64<! +/+4,[+HIES-EHBSb-%6'248&] $+%6S! (6F!-$%$,-$,9%44;! 38238&-&($%$, @ &A!
d>,1&3!,(5838(9&-'%;!.&113%>(e!B=U=)AI2<ED

Finding the Sample

*+ &1 (&LS$!-$&2!>%-1 $6!,1&($,5;! +6>! $+&! 26204%$,6(188B&-$! 563! $+&! 6(4 (8@ &;96041! .&!
38%9+&1<!W,3-$A! -289,5,9!/3602-! 65! &109%$63-! >&3&! ,18&(8,5&41%-5! 3848&@%($! 563! $+,-!
-03@8&;RB&Y69+&3-A! -$01&($! $&%69+&3-Al $8&%9+&3! $IHRBIRADI%S,6(! 4&9$038&3-A! %104$!
&109%$63-Al&1,%18109%$,6(19&($3&-1%(11$3%, (&3-1,(19,@,41-69,&%;<!"(1631&3!$6!503$+&3!(%336>116> (!
$+,-14%3/8126204%$ 680, 181!$6!5690-16(I$+3&&1B-023%D(%$,6(%4196 ($&LS$-RI[&3' % AlB+&IC(,$&1!
f,(/16'1%(1!1$+&!IN03628&%(IC(,6(<! "I-&4&9I$& M&-&1%38%-!.&9%0MEH&;!%D!%38&!%113&--&11.;!
96"6(18&109%$,6(%41236/3%"&-1%(1!153%'&>637-! B563!&L%'24&1\8,/M6'2FAINC!#9,8(9&1a0.!
JN03628%(IM6" --,6(Ir(6!1%$&D 1. D!I9633&-26(1!$6!$+&!-9+64%34;14,$83%$038!I$+%$!>%-1%(%4;-&1!
(' 1-$01;F-1$+&638$,9%4!53%'&>63719D!655&3I&L ,-$, (/196((8&9%,6(-1$618109%$63-!, ($&3&-$&1!, (1$+&!
$62,9165!1%3$%5,9%%,6(!1$+360/+! $+&19644%.63%S$,6(1>, $+!: BE@%B(V(BRA(1!-& @ &3%A4! 236K &9$-!
0%(1! 3&-&%39+! (&$>637-1"1 %'l (@64@&1! ,(j! 1D! %-! N(/4,-+! %(1! [&3'%(! %3&! >,184;! -262&(! .;!
&109%$63-1,(1$+&-&124%9&-Al4," $,(/'4%(/0%/&!.%3B3,&3-<

H-1 %! -&96(1! -$&2AN ,1&($,5,&186"0(,9%$,6(! 9+%((&4-! ! '%,4,(/ | 4,-$-Al -69,%4! '&1,%!
9%9960($-A! 63/%(,-%%$,6(-! (2&ABE((8&9$&1! ,(1,@,10%4! $8 38&%9+! $+ -1 26204%$,6(<! *+,-1
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,(94018&1! 4%3/&! "%, 4,(/! 4,-$-! .;Al 563! &L%'248AIBBB28%(! M6"0(,9%$,6(! O&-8%39+! %(1!
N109%$%,6(!H--69,%%,6( BNMONHDA!.0$!%4-61-'%448&3! /36 G2-28:5,9%44;1%113&--18109%$63-!
>+61%38&!,($&38&-$&1!,(14&%3(,(/'63&1%.60$!1,/,$%B4(B86/,&-<"(1,1&($,5;, (/1 $+&-&! 9+06((&4-Al
%4-6! $+&! 236K&IB! 2%63$(&3! :3,@%9;! "($&3(%$,6(%4F-1 96((8&9$,6(-! >&3&! 0-8&504<! *+&! 50441 4,-$!
96($%9$&1!63/%(,-%$,6(-1%(1!,(1,@,10%4-19%(!.&! 560(1!, (! %228&(THQ63&6@&3A! %! 1&$%,4&1!
1,-90--,6(! 65! $+&! -%'24, (/' 2369&--Al ,(9401, (/! 9+%644&(/&-A$3%$&/,&-! (! 3&%69+,(/' %! 1, @&3-&!
-%'248&A! %(1! %! 38&5489$,6(! 6(! +6>! -099&--504! $+&! 1,5583&($! 96"0(,9%%,6(! 9+%((&4-1 >&3&! (!
38%9+,(/'$+&-03@&;F--%'24&19%(1.&I560(1!, (I$+&" &$+6A/68%41%((6$%S$, 6(-!, (1%622& (1, LI'<""<"<!
G@&3%44A!,$!9%(!.&!-%,1! $+%$! ,(563'%$,6(! %.6BHB:RI&V69+& 1! -& @ &3%A4! $+60-%(1! 28624&!
B29%3%$,904%34;1$+360/+14%3/&!'%,4,(/!4,-$-1.;1, 558 3&($! 63(IDAIBS+ 604 P&AG(4;1%! - %44
53%98$,6(165! $+8&-&! >%-1 206331651 $+&!-03@&; F-1$%3/8$! 26 20 MHOB(R(BABQ-$& 1!, (1 $8%69+, (/!
%.60$!1,/,$%41%(111%$%!$89+(646/,&-

The Final Sample

H-1$+&14,$&3%$038&!8&'2+%- -&-Al$!,-11,55 90 &RSEIBHY 223623, %$&-%'248&1-, Z&!5631%!-03@ &
BW3&&1'%(! =UUgAI 2<Y XX ]3%0(! &$! %64<! =U=)Al 2<YD<! m0%&/$0IR&! §(2%3$,904%3! >, 44!
4,284;1+% @&4%3/&31-%'24&-1$+%(1$;2,9%41563170%4, $H IR BALBBRY6 24&-1$+96(1$;2,9%4!

563! 70%($,$%$, @&! %(1! 3&238&-&($%S$, @&! 6(4,(&! -03@&;-! B]3946JHE SOl *+&1 %223623,%$&!
-06'24&!-,7&),-118$83',(&11.;1$+&!56446>,(/15%9$63-R!d$+&!-062&!651$+&!1-$01;196(1!. 3&%1$+165!$+&!
$62,9j1$+&13&-8%639+!70&-$,6(Irstj!$+&!9+%63%9$&3,-$,9-165AI%H1I, EDABIS+&126204%$, 6(jI$+&!
'6$,@%$,6(! 65! 2%63$,9,2%($-j! %(1A! 384%$8.14; At LI IEAD6, 41 65! $+&! ,(1,@,10%4! 3&-26(-&-€!
B,.,1<D<!]3%0(! &$! %4<!503$+&3!-$3&--1$+06$! (63! %44! 65! $+&-8EBYAHOROSE(L! (1% 1 @%(9&A!
0%(11d1%$%-8$!3,9+(&--1%(11%.,4,$;1$61%113&--1$+&! 7T0LIBER'63&!,'2635%($!$+%6(138969+, (/!

%(! &L%9$! (0".&3! B,.,1<D<! W63! $+&-&! 3&%-6(-A! %! -%'24&! - Z&! >%-! (63! 1&$&3',(&1! .&563&!
96(1098$, (/'$+&-03@&;A!.0$!$+&Y6%41>%-13%$+&31$613&%69+1%6!>, 1&1%( 1 I DABEB(RIND+ & @&
1%$%!3,9+(&4-<

"(1 $6$3%4A! =iV! 28624&! 62&(&1! $+&! 4,(7! $603@&;! (! $+&! $+3&&! '6($+-! ,$! >%-! 62&(!
B=V<))<=U=)I=V<U=<=U==DAL.0$!6(4;!)U=!.&/%(196'24&S, (/!$+&!708&-$,6((%,3&<*+,-/%2],-14,284;!
&L24%,(&1!.;1$+&! @&3;!1-2&9,5,9!126204%%,6(1$+%6$!$+&!-03@&;1%113&--&11%(11$+%$!>%-1+ /+4,[+$&1
6(1$+&!1-03@&;F-14%(1, (/1298 109%$63-1d, ($&3&-$&1!, (1$8%69+,(/1%.60$!1,/, $%41$89-4(6MB/ , &-
B.,/D!1%$%e<!H-1$+&-&!$62,9-1%3&! (6$!;&$!360%,(&4;196 @ &BLDBEBD4%A!, $! -14,284;1$+%$! (6%!
'%(;! &109%$63- $&%9+! %.60%$! $62,9-1 65! 1,/ ST4EB6/,&-! %o(1! 1%$%5,9%%,6(! ;8$<! G5! $+&!)U=!
28:6248&) >+6! .&/% (1 96'248S, (/! $+&! 708&-$,6((%,3&A! gg! %.63$&1! >+&(! $+&;! -%>1 $+&!5,3-$162&(!
70&-$,6(! %-2,(/! %.60%$! $+&,3! &L2&3,&(98K}- &5589$! -1 1&-93,.&1! (I $+&! 4,$83%$03&! %(1! >%-!
$+8&38&5638& &L 28 9BEAL!g<g<ED<IHA4!65!$+8&-&1%-!>8&441%-16(&!2%3$,9, DALHISHEOEA/+!$+&/!
708-$,6((%,3&! >$+60$! 96'24&$,(/! %(;! 5,841! >&3&! &L9401&1! 536' $+&! 5,(%4! -%'24&<! G5! $+&!
38'%,(,(/12%3%$,9,2%($-Al $+&!'%K63,$;1 96'248$8 1! $+&! 5044 ({346 .0$!-6'&! B)UD! 6", $$&1!
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2%3%$-165! '$x&9,1&1!$+%$!%4412%3%$,9,2%($-!1>+6!96'24&$&1!6 @&3! +%45!65! $+&! 70&-$,6((%,3&! >604
&!,(9401&1!,(1$+&!5,(%4!-%'24&<!*+0-A!%!5,(%4!-%'24&!65!VS!12%3$,9,2%($-1>%-11&$& 3", (&1<

1&563&! 946-,(/! $+&! -03@&;Al " &L%' (&1! $+&! -%'24&B&Y1$+! %(1! 1, @&3-,$;! (! $&3"1 65!
1,55&3&($1%38%-165!8.109%$, 6(IB-09+PBHBBEA-9+664AI$&%69+&318&109%$, 6(Al@ CEBHS(A(Po4!
9%(11'%(;! 63+&3-D1%(1! (%$,6(%4,$,&-<1]6$+ -+6>811 /3&%$! @ BB &I 62$&3! V<E! 563! %! '63&!
18$%,4&111,-90--,6(165!$+&1-%'24&F-11&'6/3%2+ HYH 118 @ &(& @ &3%4\(B(0362&%(1&.109%$63-!
29%3$,9,2%$&1!,(1$+&1-03@&; <!+ 4&!$+&-&1>&3&! (6$!-289,5,9%44:1%1138&-&1!,(1$+&!-%'24, (JAI$+&,3!
0%(->&3-1>&3&! (& @&3$+8&A&-!,(9401& 1!, (1$+&!1%(%64:-$4%:1 %11&11'63&! 1, D&3-,$;! %6(BD &4
(-/+$-<1Q6386@&3A! 1%$%!3,9+(&--196041!.81%9+ & BAIBHL%(6558(1236@, 1811 &LS&(-, @&!
%(->&3-1 $6! $+&! 62&(! 70&-$,6(Al >+ 9+/&(&3%$&1! &LS&(-, @&! 70%4,$%$, @ &+ &IGWEILA! !
189,1811$+%$IVS129%63$,9, 29($%(1%223623,%$8&-%'24&.1-17&<

!
4.4.3! Developing the Questionnaire

Methodological Considerations about Questionnaire Des ign

*+&1>631, (/AI$;2&19%(1!63183A(114%;60$!%(114&(/$+165!70&-$,6(-!,(1$+&!-03@&;!>&3&! ,(&AB'

;1 '&$+61646/,9%41 4,$&3%$03&! 6(! B70%4,$%$,@&D! 6(4,(&! -03@&;-<! H44! 70&-$,6(-! >&3&! >631&]
9%38&5044;A1%,',(/'563!62&(A!.0$!-+63$A1948%31%(110(%'.,/060-170&-$,6(-1 %(1!1%@6, 1, (/'%?, (/!

%(;! %--02$,6(-1 B]3%0(! &$! %4<! =U=)Al 2<XD<! H$! $,'&-Al "l 2B4@H2&&H %-1/0,1%(9&! 563!
29%3$,9,2%($-! B,.,1<D<! m0%4,$%$,@&! -03@8&;-! $;2,9% 4R [18A! BA&S,6(-Al >+,9+! %446>!
2063$,9,296($-1$6!$:2&!$+&,313&-26(-&-!, (1$+&, 316>(1>631-196(119%(1236109&$+8!d3,9+!%%(1196'24&L !
%D60($-1 65! $+&!$;2&! 65! -&(-8%2,(/'$;2,9%44;1 65! ,($&38-$! $6! 70%4,$%$, @& 3B-&B3«D<!

*4 -1503$+88644653&-8%39+8&3-1$61%6998&--1$+&, 312963, BIBH(BI6/&!1%(11$&3',(646/:B,., IDA!

%(LI$&(1-! $6!14&%11$61%6!'09+!'63&11, @E&3-&!-&$!65!%(->&3- 151V (I!  946-88(1&1!170&-$,6(-!
BO&K%!&$!%4<!=UUEAIR<)VYD

a6>&@&3A! 628%(1&1! 70&-$,6(-! %4-6! (881! &L$E&(-, @&! 961, (/! %(1! +%@&! +,/+&3! 3%$&-! 65!
(6( B&-26(-& A%(112%3%$,9,2%($-1%3&!'6-$!4,284;1$61%.%(16(1%! 70&-$,6((%,3&!,(1$+&!", 114&!65!%!
-&3,&-165!628(8(1&1!708&-$,6(-! BO&K %! &$!%4<1=UUEAI2<)VY|IM3%>5631!&$!%4<!=UU)!,(IM4%3?! &S!
=U=)AI2<)XSDH+&385638AIMA%321&$19%64<1-0//&-$', (', -, (/'$+&!(0'.&3165!6 28(1&1!70&-$,6(-!
(1-&4506'248$,6(1 708-$,6((%,3&-B=U=)A! 2<)XSD<!*%?, (/! $+&-&! 96(-, 1&3%$,6(-! ,($6! %9960($A! "I
189,1&1! $6!,(9401&! .65+ 946-&1! % (1! 628(1&1! 70&-$,6(-Al %,',(/! 563! %! .%4%(9&! .&$>&&(!
96(@&(,&(9&! 563! $+&! 38&-26(1&($H 96(1! $+0-1 +628&5044:! + /+! 38-26(-8%$&1 >+ 4&! -$,441
964489%,(/! 3,9+! %(1UIE2$+! 1%$%! %.60$! $+&! 2&;! 70&-$,6(-! 65! $+&! -03@&;! B-&&! .&46>D<! H-!
3896"&(1&1!.;1]3%0(1&$!%4<Al%441946-&11708&-$,6(-'503$+&61,1%(Id6$+8&3P4&%-&!-289,5;¢!
631d(6$196224,9%.48162%,6(1$6!&(-03&!(6!283-2&9$, @& - BEHS)BOSLED
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*+&1708-$,6((%,3&!>%-1 282$!%-1-+63$1%-126--, . 4&Ab(1>,$+! 946-&1A1&%-;1&'6/3%2+,9!
70&-$,6(-1.8&563&!$+&15,3-$!62(1&1!70&-$,6(-!>&3&! ,($36109&A!%(196(1+6(&-$! &-$, % $&! 65!

$+&! 3&70,381! $,'&! >%-! 236@,1&1! 6(! $+&! -$%3$,(/! 2HVELKT0&($4;A! 946-&1! 70&-$,6(-!
%4$83(%$& 11>, $+ GRLI&1L! 70&-$,6(-Al>+,48&1940-$&3, (/1 708-$,6(-16(!-,',4%31%-289%$-1%(1!65!%!

-, 4%31563'%$6/8$+&3!,(I1,-$,(9$1%(1196+&3&($!-&9%$,B6A%0;-178&2, (/'70&-$,6(-1%(11%(->&3!
62$,6(-1946-&1$6/8$+8&H(11236@,1,(/194&%3!,(-$309$,6(-1+6>1$6!3&-26(11%(1!$+&!62263$0(,$;!$6!
-2,2170&-$,6(- IBO&/,1&$1%4<1=U)SAI2<ig=j[]3%0(1&$!%4<I=U=)Al2<X|IM4% 3NRIPLA VDL 1+ + &)
4%:608$19%(1!1&-,/(165!$+&170&-$,6((%,38!>863$+&8L10-8353,&(14:Al&%-:1$6!56446>1%(1!@,-0%44:!
%$$3%9$, @&1%-126 BAG!, 1&$!%4<I=U)SAI2<ig)D<!f&;!$&3'-165!&%9+!708&-$,6(1>&ALIB4, (&1A!
06(11961236/3&--!,(1,9%$631>%-10-&11$6!+84212%3$,9,2%($-1 (% @,/%$&I$+&! 7T08-$,6((%,3&<

H224;,(/1%10-8353,8&(14;11&-,/(> %496(-,1&3%.4;1%,1&11.;10-, (/1%(16(4, (&-03@&;124%$56 3'<!
*+ -11&9,-,6(1503$+&31236$89$&11%/%, (-$!$+& 14 GUEHAI5%9,4,$%$8&111%$%!$3%(-5&31%(1!&4,", (%6 $&1!
$3%(-93,2%,6(1&3363-A!,'236 @, (/!$+&!d38&4,%.,4,$;1%(1! @ YEa I0ABBAE4489$,6(12369&--1%(11$+&!
964489%$& 1119 1&$1%4<1=U)SAI2<ig=D<!a6>& @&3A!,$!,-1,'263$%($!$6!$H 2LUBIES, (/!
%(! 6(4,(&! -03@&;! 24%$563'! %-! 2%63%$,904%34;! 538&&! 24%$563'-! +56QHR! $68Y6'236',-&!
96(5,1&($,%4,BO&/1&$1%4<1=U)SA! 2<ig=D<!*+0-Al96(-,1&3%.4&! &55B0$! 186! 1&($,5:, (/1 %!
-&9038&! %(1! 23, @%E(-,$, @&! 24%$563'<! *+&! 24%$563'! $+%$! >%-! 0-&1A! -6-9,-03@&;<96'Al >%-!
18@8&462&11.:196"0(,9%$,6(1-9+64%3-15631%9%1&',9!-03@B#6#9, #03@&;![.alr(6!1%$&D<!
"$124%9&- 1%,/ +1@%40&16(11%$%!-8903,$;1B> $+-&3 @ BAESBUYDE11%1%2$&11-2&9,5,9%44;!
5631%69%18&',9!3&-&%39+!>,$+1%6!>,1&!3%(/&! 65! 26--,.4&! 70&ERB6$S-1%(1!,(1,@,10%4!-03@&;!
-&$$,(/-1%(11,-1538&!563!(606"&39,%4!38-8&% 3946386 @&3IAI&S+,9%4196(-, 18&:3%$, 6(-!, (5408(9&.1!
$+8&11&-/(165!$+&! 70&-$, §06,383%-&116( !3&96"&(1%$,6(-1536' $+&!4,$83%$03&!6(!,(563'&1!
96(-&(SAI$+&14%(L,(/12%/&165!$+&!-03@&;!,(9401&1!,'263$%($!2%3$,9,2%($!, (5634 H.&EB
%4<!=U)SAl 2<ig=j! ]3%0(! &$! %4<! =U=PR I 4%, (&1! >+%$! 2%63$,9,2%$,6(! '&Y%6($A! $+%6$! ,$! >%-!
@640($%(112%3$,9,2%($-196041!> $+13%>1%$1%(;1 26, ($AI%(1!+6>119%6$%! >6041!.&! +%(14& 1R!$+%$!
$+&!-03@&;! 1%$%! >6041! .&! &($,3&4;! %(6(;'60-A! 2%3$,9,29081196$! .&! ,1&($,5,&1A! %(1! %44!
2389%0$,6(-156311%$%!-8903,$; !> $+,(1$+&!3&70,3&'&($-165!$+&[&(83%418%$%!: 36$89%,6(I0&/04%S$, 6(!
>6041!.&!$%7&(<

Translation of the Questionnaire

HA$+60/+16(4,(&-03@&;-!/, @&!38&-26(1&($-1$+&1622635(56!38%61!70&-$,6(-1-& @&3%4HS$, &-1%(1!
$%2&! %-1'09+! $,'&! %-! (&&1&1! 563! %(->&3, (/A $+&+6041! -$,44!  18&%44;! & 96(109$&1! (! %!
4%(/0%/&) $+&! 38&-26(1&($! -2&%7-! 540&($4;<! W63! $+,-(BE%61603@&;! >%-! 65583&1! (! $>6!
4%(/0%/&-1 "1 N(/4,+! %(1! [&3%(! ! +62,(/' $+%$! '6-$! N0362&%(! &109%$63-! >6041! 5884
96'563$%.4&!1&(60/+!,(1&, $+&314%(/0%/&!$6196'24&$&1%(16(4, (&1708&-$,6((%,3&<H03@&;!$3%(-4%$,6(!
-1 (63! %-1 -$3%,/+$563>%31! %-! ' /+$! .&! &L2&9IS&IA! %-4499+%(/&-! ,(1>63, (/! 9%(! '%?&! %!
1,55&3&(9&! %(1!>631-19%(! +% @& -8&@&3%4! 631 %'.,/060-1'&%(,(I-Al" /+$! (63! &L,-$! (! %(6$+&3!
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4%(/0%/8&1%(1!,$19%(!.&!1,55,904$1$6!$3%(-4%$&.!/ & (UBIRE TR 0$3%414%(/0VHBRN632(8--18$!

%4<! =UUgA! 2<g¥i58B6(-4%$,6(! -+604803$+&B(4:! $%28&! 24%9&! 6(9&! %! d96"6(! -6039&!
708-$,6((%,3&€!,-15,(%4,-811%(1196'2%3%. ,4,$;!(&&1-1%(1196(982$!6283%$,6(%4,-%$,6(-1-+60411.&!
282%!,(I',(1! B]&+3! =U)XAl 23l )SDx! *3%(-4%$63-! -+6041! 28&2! $+&! 96($&($! 65! $+&! 70&-$,6(-!
-&'%6($,9%44;1-,' 4%3AI0-&1$+&1-%'&1708&-$,6(1563'%$19%6(113%(/&!65!3&-26(-&!62$,6(-Al%(1!1-+6041!

%, $6! 9%2$03&! $+&! d,($&(L&L)' *)' $2,' 60, $#++ el Ba%3?(&--! &$! %4<! =UUgA! 22<gVij! gi=A!
&'2+%- -1,(163,/,(%4j!1a%37?(&--1&$1%4<1=U)UAI2< NSKE, +$!65!$+&-&! 9+%644&(/8&-A1$3%(-4%$63-165!
-03@&;--+60411.81d.,4,(/0%4-A12365&--,6(%41$3%(-4%$63-A12&624&!>+610(1&3-$%(11&'2,3,9%41-69,%4!
-9,&(9&! 38&-8%39+A! 63! -6'&! 96'.,(%$,6(! 65! $+&&Ba%3?(&--! &$! %4<! =UUgA! 2<@ED<!
4,(10%4,- Al';15%' 4,%3,$;!1>,$+1.6$+1904$038&-1%6(1! $+&! 5% OHEHESH $+&! 3&-8%639+&3!%6(1!
$396(-4%$63165!$+&!1-$01;1$+& BHRHSILEY6$811$3%(-4%$,6(<|Q63&6 @&3IAIS+&I708-$,6((%,3&!>%-12,46$&
(1[&3'%(1%(1!,(IN(/4,-+1 $6! $&-$! $+&! 70&-$,6(!>631, (/AI-26$!1%'.,/060-4;1>631&1! 70&-$,6(-!
%(119+897?!563!503$+&3!,--0&-1%360(1196'23&+&(-,.,4,$;<

Pilot Study

"$1 -1/8(&3%44;13896"&(18&1!$6!9%33;160$!%! 2,46$! 65! 708-$TH(Y%, $+! 26$8&($,%4! 2%3$,9,2%($-!
BO&/',1&$!1%4<!=U)SAI2<ig=|[|3%0(I1&$!%4<!=U=)AI2<YD<!:, ABB6HOL % 1$6!0(&L 28.9$&1!5, (1, (/-!

%(1! 9%(! +&42! d&(-03&! $+&! %1&70%9;! 65! $+&! 70&-$,6(-e! %(1! $+&! 70&-$,6(! 631&3j! $&-$!
96'23&+8& (-, @&(&--j!&(-03&1948%3!,(-$309%,6(-j! %6(1!9+&97!15631$&:9+(646/,9%4! 23RBS !
&$1%64<!=U)SAI2<t~D,9%4!2,46$!-, Z&-196(-,-$!63UN!65!$+&1%($,9,2%6$8&11-% BI&Y0(1&$!%4<!
=U=)Al 2<¥D'1 189,1&1! 6(! %! 2,46$! -, Z&! 65! )U! 29BGHS-A! >+,9+1>604114,7284:14,&! (1 $+&! 3%(/&!
&$>&&(IVhI%(11=Uh!65!$+&15, (%641-%'248&<

"(1631&3!$6!$&-$1$+8&1708-$,6((%,3&! 1.6+ 4%(/0%/&-AIVI [&IBIV!  ($&3(%$,6(562,46$!
$&-$&3-1>838&!-8489$&1<IHAAI$&-$&3-1>&3&1283-6(%4163! 2 3BBROW(1B(9&-!>+6!>&3&!2%3$!
65!";1 $%3/&$! 26204%$,6(18&109%$63-! ,($&38&-$&1! (! $&%69+,(/1 %.60$! 1,/,$%4! $&9+(6 46/ &H!
>632&11,(1%! @%3,&$;! 65! &109%$,6(%4! RGHBEL 65! $+&-&! >838! >&MD&3-&1! ,(1$+&!5,841165!
93,$,9%4!1%$%!-$01,&-Al>+&38%-16$+8&3-1+%11(61&L2&3,&(9&!, (I$+,-15,841<I*+ -1+&42811$6!&(-03&!$+¥
%(;18109%$631>604110(1&3-$%(1!$+&1708&-$,6(-Al3&/%314&--1651$+&, 3I&L 283, &(9&!> $+$+8&-&!$62,9-<!
468, (/1$+&ITR-$,6((%,3&!> $+I$+ -l @&3;!1, @&3-&!-&$!65!2,46$!$8-$&3-1236 @& 11&L $3&'&4;| @%40%. 4
*+&12,46$! $&-$83-1 236@,18&1! 18&$%,4&1! %(1! &L, @EPEB(1! 96(-$309$, @&! -0//&-$,6(-<!
M+% (/&1 '%1&! $6! $+&! 70&-$,6((%,3&! %5$&3! 2,46$ M YQL! -'%44! 9+%(/&-! (1 >631, (/! %1!
38&5,(,(/-6'&!$3%(-4%$, 6(-'9+%6(/&-1$6!-6'&%(->&3162%$,6(-j!. 38%7,(/102!46(/1628&(170&-$,6(-j!

|

" IN6';'8B%!&3;/B%!N3G$76'71%!A8670G'%!71:1>*06'/7 1#! §E0LYOP0%!8)*0!1) 151 7;'P0!8+07M06%!43;! 7GG!
KG301;I'11"1$G'8B#

" 1?7B0!+'G);!87*+G0!'1/G3:0:1)10!8;3:01;!;07/B06%!) 10! -6'*761!8/B))G!;07/B06%!;Y)!80/)1:761! 8/B))G!
;07/B068%!)10!;07/B06!71:1*0:'71+0:7$)$1!;,67'106%!)10!;07/B06! ;6 7'106%!; B6BHB0B0:3/7;")1!G0/;36068!
,K6)*1:'KK0601;!K'0G:8!71:1/)31,6'08=%!71:1)10!/'P'G!8)/'0;1!;6 7' 106#

|
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%(1!%11,(/! &L%'24&-! ,(1631&3! $6! 94%3,5;! $+&! 70&-$,6(! 63! $+&! %(->&3!62$,6(-! B563! %! 1&$%,4&1!
1&-93,2%,6(165!9+%(/&-Al-&&!%22& (1'&!""<"T'D<

Final Questionnaire

H29%3$!536' $+&-&!'&$+61646/, 98BI, 1&3%$,6(A! $+&! 1&@8&A462'&($! 65! $+&! 708-$,6((%,38&! >%-!
-$36(/4; ,(540&(9&1! ;1 1-$01;F-! 23&@,60-! $+&638&$,9%4! %(1! &'2,3,9%4! 5,(1,(/-<! *+&! -03@&;!

%, &11$6!,(@&$,/%$&!,5!$+&-&!5,(1,(/-196338&-26(1&1!>,$+!8&109%$63-F!11%,4;14, @&11&L2&3,&(9&<!I*6!
%9+ 8&@&! $+,-Al-&@&(!-2&9,5,9!/6%4-1563!$+&!1-03@&;! >&3&!, 1&($,5,&1A!-09+1%-1,(@&-$,/%$, (/! 5! $+
&109%$63-! 2(6>! %(1! 0-&! $+&! 3&-6039&-! &L%',(B.L! $+,-! -$01;F-1 96(S&($! %6(%4;-,-Al >+,9+!
563'%$-1$+&:15,(110-&50419%(1!,5!1$+&;1%/38&!> $+1$+&\. &S LBHOIB6%9+8&-1$6!& 109%$81%.60$!
1%$%5,9%$,6(1$+%$!1%38&!-0//&-$&11.;1238&@,60-15,(1,(/-165!$+,-1-$01;19%(1!6$+&3!-9+64%3-F!5, (1, (/-!
B563! '63&! 1&$%,4-A! -&&! %22&(1,L! "<""'<""'D<! Q63&6@&3A! 58&1.%BBEISDED.63%$63!
3,@%9;!"($&3(%$,6(%4!>%-196(-, 1&3&11>+&(11& @ &A6RB%4! 708-$,6((%,B&<

*+&15, (%4170&-$,6((%,38196(- -$&1165!$+38&!$+& RSB (-1B-&&!1%6228&(1,L!_"D<!"$!.&/%(!

>, $+19%!14%(1,(/1 2%/&! $+%$! 236 @,1&1!,(563'%$,6(! Fot@OFB0L;! %6(16(1 2%63$,9,2%3,6(! % (1! 1%$%!
+%(14,(/<Q63&6@&3AI$+&!&-$, % $&1196'24&$,6(!$,'&!5631$+& ! (M- 38>%-1-$%$&4I/, @, (/1 %!
38%4,-$,9! &$,'%$,6(Al %-! 3896"&(1&1! (I $+&! 4,$&3%$03&! BMAZI UEHA! 2<)XSD<! *+&! 5,3-$!
$+&'%%,9! -&9%,6(1 65! $+&! 70&-$,6((%,38&! $+&(! 96(-,-$& PUBS+63$! 18'6/3%2+,9-1 -&9%,6(! $+%$!

%, &11%$10(1&3-$%(1, (5+8&109%$,6(%64196($&I(EF,9+! %-289%-165!1%%$%5,9%$,6("",/+$1%643&%1 ;!
&196@&3&1A!.0$!%4-6!1,-96@&3,(/!,5!$+&!-03@&;! >%-1-099&--504! ,(13&%9+,(/! 1, @&3-&! &109%$63-!
536'11,55838&($!5,841-19%(11960($8,&-<

*+&1 -&96(1! -89%,6(! &L%',(&1! &109%$63-F! &L2&3,&(9&! +,%62,9-1 %360(1! 1,/,$%A!
$&9+(646/,&-<!"$!,(9401&1!-&@&3%4!3%S$, (/! -9%4&! 708IBEH(HIBI64&AI\(6$!%224,9%.4&F! BA<H<D!
62$,6(1236@,1&1DA! >+ 9+ $&-$& 1! +630BN22811%(1! &L 2&3,8(9&1! $+&! &109%$6 ! HEOS!
56031.36%1!$62,9%4!%3&%-1%360(111,/,$,-%$,6(1%(1!1%$BEEIL6SB(L&$%, 4-16(1$+&-&!$62,9%4!
%3&%-1%(1!$+&!'8&$+61646/,9%4!96(-,1&3%$,6(-1.&+,(11$+&!170&-$,6((%,3&! 1&-,/(Al-8&&!%22&(1,L!
nemmemmD] (1 9611,$,6(A! 628&(! 708-$,6(-! %-7&1! %.60$! & 1EIRIEBES, &(9&-Al $+&! $62,9-1 $+&;!
96@&3&1AIS+&, 3!/BHAY &S+61-Al%6(119+%448&(/&-1$+&;1&(960($&3B.1<

*+&1$+,311-89%,6(1 $+&(1 %113&-&1! &109%$,6(%4! 3&B08B0$! 1%$%65,9%IHI&!! %6(1!
3%8$,(/1708-$,6(-1>&3&10-&11$6!&L %', (&!+6>1&109%$63-!5,(H63'%$,6(1%(1!$&%9+,(/'%$&3,%4!
6(11,/,$%4! % (1! 1%$%! $&9+(646/,&-Al +6>1-%$,-5,&11 $+&;1063&! > $+ $+,-Al % (1! +6>10-&504! $+&;! 5, (1!
1,55&3&($!1&-/(1563'%$-<!Q63&6@&3AI6(&! 708-$,6(158-5& 1196/ SBATRASE.(1-$%$& &($-1%.60$!
+6>1.8-$1$6!&109%$&1%.60$! $+&-&! $62| A& @&A4628&1!.%-&116{! |-$01;F-1238@,60-15,(1,(/-!
0o(1I$+&14,$&3%$03&IB-8&&I%22& (1" D<IW, (%644; Al (16 2&(1708-$,6 (!, (@, $8112% 3RS REH(B8IS6!
5,(%4138'%37?-19%(1196"&($-<!H-]3%0( | &$!%4!+ /+4 [+$AIS$+ -19%(165$&(!/8&(8&3%$&! dO(%($,9,206$&1!
9%(110-&50411%$B64)=) A2 <HIBBE&3!2%63$,9,2%($-1-0., $$&1!$+8&,31%(->&3-Al$+ LB (BIDE $+!

%! 5,(%4! $+%(?! BO/&A! >+ 94503$+8,8@, $&1! $+&! 2%63$,9,29%($-1 $6! 96($%9$!'&! @, %! &'%,4! 5! $+&;!

|
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>&38&!,($838&-$&1!,(19&-$,(/1%(1! 236@, 1, (/! 5&&1.%9HB(&>! &109%$,6(%4! 3&-6039&! $+%$! >%-!
&, (118@&4628&11> $+!:3, @%9;!"($&3(%$,6(%641%-12% 3HBHI<!

!
4.4.4! Analysing the Educator Survey

H5$&3!946-,(/1$+&!-03@&;Al$+&!-03@&;! 1%$%! >%-1 U PHIEEY6(& LA %6(11$+&!5, (%41 -%'24&! 65!
VS!29%3$,9,2%($-! 1&$83",(&1! B-&&! %.6@&D<! #0.-&70&($4;A! %441 946-81! 708&-$,6(-1 %6(1! $+&! -+63SA!
-,(148& 3,(&! 62&(! 708-$,6(-! B&</<A! 960($3;! 65! 63,/,(D! >&3&! %ol (! NLI&AAN6(1! $+&! 62&(!

70&-$,6(1 1%$%! %(%4;-&1! $+360/+! %! 70%4,$%$, @&! $+&'%$,9! 96($&($! %(%4;-,-! -,',4%3! $6! $+&! 6(&!
%224,811,(1$+81&L 2&3%!,($83@,&>1%(%4; -,-<

Analysing the Closed and Single-Line Questions

W63! $+&! '04$,2886,98! 70&-$,6(-Al $+&! 53&70&(9,8-! >&3&! 960($&1j! 2839&($%/&-! %6(1! $6$%4-!
9%4904%$&1j1%(1!1$+&!1%$%! @,-0%4,-&1!,(1$%.48-1%(1!/3%BHEIBUEAS,6(-15,3-$!+%1!$6!.&!

961&1! '96(0%A44;<! *+.-1 >%-1 -6'&$,'&-! -$3%,/+$563>%31! B&</<A! (%$,6(%4,BI6RE3;! 65!
38&-,1&(9&DA! %(1!-6'€$,'&-1'63&! 96'24&L! B&</<A! $+&! 26-,$,6(-! 369,296($-! >632&1! ,(D<! *+&!
961,(/!563! $+84%$$&3! 70&-$,6(! >%-! '63&! 18&$%,4&1! 3%$+&3! $+%(! $66! ZBBEL, 1&!'%L,'0'

9%69903%9;A! %(1! -$3,(/&($! 961, (/! 1&9,-,6(-! >&38&! 56446>&1<! W BAEAI%S, (/! 70&-$,6(-! >&38&!
%(%4;-&11.;1960($, (/! $+&! 538 70&(9,&-165! 3&-26(-&-! B, (9401, (/1 <H<!%(1!" --, (/! 3&-26(-&-Dj!

9%4904%$, (/1 2&398($%/&-!%(1!$6$%4-1BO-, (/! $+&! $6$%4! (0'.&3165! @%4, 1! %(->&3-15631 &%69+!%(->&3)
62$,6(D! %-! >&441 %-1 90'04%$, @&! 2&39&($%/&-! B%/3&&'&($! @E&3-0-! 1,-%/38&'&($D! %(1! %@&3%/&!
0%6/388&'&($]!96'29%3, (/1 3&-04$-1%936--1$62,9-1%(1!%6936--1 70&-$,6(-j! %(1!5,(%44;! @,-0%4, -, (/! $+&!
1%$9%!,(1$%.48&-1%(11/3%2+-<

Thematic Content Analysis of the Open Survey Questions

*6106(%4;-&1$+& -8 @& (146(/1563'162&(1708-$,6(-!, (1$+EBO3@&; Al%!$+&'%6$, 9196 ($&($1%(%4; -, -1>%-!
96(109$&110-,(/! $+&!-65$>%3&!" _,@6<!"(1$6$%4AIBAR &K 708-$,6(-1 236109&1! =il 296/&-1 65!
70%4,$%$, @ &!$&LS0NBAY%EIR3%/&! +%6451%1 296/ RRAB(L&(S<!*+,-1,-1%!-,/(,5,9%($!%'60($!
65!>3,$,(/Al >+ 9+ + [+4,[+$-1'%(;! 3&-26(1&($-F2%--,6(1563! $+&! $62,9-1 $+&! -03@&;! %1138 --&1!
B>+,0+! -6'&! %4-6! &'2+%-,-&1! (! $+&,3! 96"&($-A! -&&! 9+%2$8&! V<ED<! H-1 -0//&-$&1! (! $+&!
4,$&3%$03&! 6(1 70%4,$%$, @& -03@&;-Al $+,-! 1%6$%! >06R(E&ILI0! &%9+! 70&-$,6(! %-! $+,-!
d5;2,9%44;13&-04$-1,(1%(!,'26 @&3,-+&1! %(1! 0(1&31& @ &TOBA,E%S, @&! %6(%4;- -e! B]3%0(! &$! %4<!
=U=)A!l 2<) UD" (-$8&%618+&! 1%$%! >%-! $3896$&1! d%-! 6(&! 96+&-, @&! 1%$%-&$e! %(1! $H&! 961, (/
96(109$815(&12%3%,9, 206651 %6! $,'&AF, 9+1%446>8A6 81 1& @ &AG2I! %(%4;$,9! 2%$$E&3(-1 %936--1
$+8&! &($,38! 19%$%-&$e! B,.,1<D<! *+360/+60$! $+&! %o(%od;- -Al $RUBIGEDBS! $+, -1 >%- $+&! 3 /+$!
1&89,-,6(Al1%-12963$,9,2%($-1653&(13&5&33&11$6! $+&!-%' QIAOR& T $+&1$62,9-1%(11/6%4-1 (!

)



$+&,3!$8%9+,(11%6936--! 1,55&3&($! 70&-$,6(-Al %(1! $+&;!-6'&$,'&-1 38&5&33&1!.9%69?! $6! -6'&$-+, (/!
$+&:1>36$&!5631%(18%634,83!708-$,6(<

“+&! -$82-1 65! $+&! %o(%4;-,-! >&38&! -,',4%3! $6! $+&! ,(GRBW%4;-,-! B-&&! -&9$,6(! g<E<Vj!
06228&(1,LI<"'<""D<!]%-&1!6(1$+&! &L2&3,&(9&-! >, $+ $+&! ($83@, &> % (YbAOI@EEH %6 $%6! >%-!
%(%4;-&1! ,(109$,@&4;A! $%2,(/! %! .6BH6' %2236%9+! $6! ,1&($,5;! 2%$$&3(-<! WO3$+&3'63&A!
2%3%2+3%-,(/!$+8&!1%$%!>%-16',$$&11%-12%3%$,9,2%($-1+%11%6438%1;1-0.' $$&1!-099, (9$1%63/0'&($-<!
*+ &15,3-$1-$82165!$+&1%(%4; - -1$+0-196(-,-$& 1165191 18&:$%,4& 11961, (/A1 4&%1, (/1$6!g)il, (,$, %4196 1&-<!
#0.-&70&($4;A1$+8-&!>&38&1-63$&1!,($6,(,$, %410 SEHFBS!>8 38!, 18($,5,&1!,(109$ jBE&AL, (,$,%4!
961&-1%(119%$8&/63,&-1>&38&! 3& @1 B!, (,$,%41 $+& &-!, 1&($,5,81<!*+3&&!65!$+&! -, L19%$&/63,&-!
$+%3$! >&3&! ,1&($,5,81! 964489$&1! '63&! \-$3%,/+$563>%31F! 1%E(EBABBH(! >+&3&!
&109%$63-! -8&%39+! 563! '%$&3,%4! B&</<Al d,($&3(&$eAl d4,$&3%$038€! &$I<D<! *+&-&1 >&3&! 3823&-
-0.$+&'&-16( 4;1%-1(6!6@&3%39+,(/'%, (1$+8&'&-196041!.&!,1&($,5,&1<!\B6R!3& %, (,(/!$+38&/!
9%$8/63,&-Al'%, (1%(1!-0.$+8&'&-1>8&3&!,1&($,5,811%(1!38.@,8>&1! ,(1-&@&3%4! 360(1-165!3&@ -, 6(<!
803,(/! $+,-13&@,-,6(Al ,$! >%-1 189,1&1! $+%$! -0.$+&'&-1 >+ 9+ >&3&NE4S$,6(&1! 3%3&4;! .0$!
+6>&1!-$36(/! 2%63%4484-1 $6! $+&! ,($&3@,&>! 5,(1, (-1 >6041! .&! 2&2$! ,(1631&3! $6! +,/+4,/+$! $+&-&!
2063%44&4-<1*+&!I5, (%41$+&'%$,9153%'€&>6321$+&(196(-,-$&1165!(, (&%, (1$+&'&-1%(1!g=1-0.$+&'&"!

B,(! $+&! $+38&8&! ?&;! 9%$&/63,&-D<! *+ -1 53%'&>63?! >%-! @,-OPHt &, '%2Al >+ 9+1 0-&1!
1,55&3&($!1964603!-+%618&-1$6!+ /+4,[+$1$+&!1 558 3&($!53& 70&(9,&-165!$+& | BEBBIB&L4S6(-165
$3%(-2%3&(9;< !

)=



4.5%$Knowledge Mobilisation: Developing the OTeaching about DataO

Resource

H5$&3!$+&1&'2,3,9%413&-&%39+!>%-196(109$& 1! % (1 RALIBH&!5, (1,(/-165!$+,-1 169$63%4!-$01;!
>&38&1'6.,4,-&1! (1 %! 2(6>4&1/&!'6.,4,-%$,6(! 236K&I$! |066283%$,6(! > $+! $+&! N[G! :3,@%9;!
"($&3(%S$,6(%A4<IH-160$4, (&8 23&@,60-1-0.9+%62$ 8B+ &IN[G1%9$&11%-1%(1%1 @ -63!$+360/+603!
LSO ALS $+12(6>481/81 &LI+%(/&I$%7?,(/124%98&.! (1B 1,558:3&($!-$%6/&-1 65! $+&! 38-89639+!%(1!
$+&N[G1236@, 1,(/'58&1.%69?16(1%!(0".&3165!'&$+61646/,9%L&I, - 6(-. %-& 116(I1$+&,3123%69%$,9%4!
&L2&3,&(9&K!$+,-15,(%41-$%/&A+6>8 @ &3AIVABABIRI63%S$, 6(1$662124%981%(11%(16(4, (&14&%63(, (/!
3&-6039&!563!&109%$63-1>+61263&!, ($838&-$&1!, (1$&%69+, (/%. CRSULYERIA/&-1>%-19603&%$& 1<!
"(1$+&156446>, (/A $+&1'&$+61646/,9%4!1/360(1, (/! 65! $+,BR.%$,6(! 236K&OA! ,$-160$96'&! (!
$+&1563'165!%(16(4,(&!3&-6039844!.&160$4,(&1<!88$%, 4-16(1$+&!/6%4-156 3! $+LEAIEDEF%63/&S!
%01, &(9&AI$+&I3%$,6(%4&! &+, (111&-,/(1%(1196($&($! 189 96(>&441%-1%!18&$%,4&111&-93,2$,6(!
65!,$-19389%$,6(12369&--196(11%!23&-&($%$,6(165!$+&!3&-6039&.!, $-845!9%(1.&I560(1!, (1%6!38263$!6(1$+&!
966283%%,6(1>,$+1:3, @%9;!"($&3(%$,6(%4!, (1%228(1,L!

What is Knowledge Mobilisation?

"(1$+8&12%-$A1%9%18&,9138-89639+!+%-165$&(1.&&(193,$,9,-&1{BBAMBIUER (1% (!d, @63;!$6>&Be!

1,-$,(9%! %(1! 1,-96((&9$&1! 536' $+&! 38MB&! 9+%644&(/&-! 65! -69,8%;! B[6($9+%36@! &$! %4<! =U=)A
2<EYD<!c+&(1$+,-1d/%2! &$>&&(11,-96@&3;1 % (1!, '24&'&($%$,6(e! >%-! +,/+4, /4%&ITI%! -69,%4!
236.4&'eAl $+&! 23626-&1! -640%$,6(! >%-! $+%$! %9%1&',9! 2(6>4&1/&! -+6041! ,(93&%-,(/4;! .&!
$39%(-4%$8&1!1%(1! $3%(-5&33&1!,($6! 6$+&3!-69,8$%4! -8&.9$63-! , (1B 21! 5%, 248 & ($%$,6(!
($6!8@&3:1%:1236109$-1%(1!-&3@,9&-'B,., 1<AI2<EV@EIAB19%-1-9+64%3-1963/0&AIdEU!: &%3-14%$&3A!
$+&! /%21 -1 -$,44 $+8&3&e! B,.,1<DA! %(1! $+&! %9%1&',9! 7(6:36&0898 &(! 2369&--! d+%-! 5%,4&1!
96(-,-$&($4;1 $6! '6@&! $+&!'6-$193&1,.48! &@,1&(9&! 536'1 23%9%$,98! % (1! 3&-&%39+! ,($6!,'236 @&1!
60$96'&-€! B"%,1635! =U)gA! 2<)\N109%S$, 6(! 3&-&%3BF0%4EL 283,8(9&-1 %! -,/(,5,9%($! d/%2!
&$>&&(13&-8%39+A123%9$,98!96(11264,9;6A!>+,0+! -1d'%, (4:1%--69,%$8&1!> $+!$+&!+,%$0-1. &$>&&(!
2(6>481/81236109&3-1B%9%18&',9!3&-&%39+&3-D1%(1!?(6>48&1/&!0-&3-1B$&%9+&3-De!BW463&-1=U) XAl
2<i==D<I*+&3&!%3&!'%(;!9%44-1$6!%1138--1$+8&-&! [%2-1%-1>&441%-1%! d/36>, (/! 3&96/(,$,6(!65!$+&!
'263$%6(9&.165!$+8&10-&!165!3&-&%39+!$6!,(563'123% IR &84+ %(9&!$8%69+&312365&--,6(%4, -'e!
B,.,1<Al2<i=)D<

"(1$+,-196($&LSAI-& @&3%4!(&>1%2236%9+&-15+%6$1%, 1$6!. & SHRIABG&/BBO+196(1123%9$,9&!
+0b@&!.&&(118&@&A6281<INLY'2481, (OABHEARE-" &, 7%+$" . %" 12U'3+*:&, (1, [*5H&HM %S+ !
" Y 12 AV SU TS (LIO+HHT " #$-4"#*"#$#)B" %, 1635!=U)gAI2<)Al&'2+%- -1, (163,/,(%4D<!
H!18$%,4811%(%4;-,-1 65! $+&! 96($&LS-1%6(1! 96(-&708GSES+&-&! 1,558 3&($! %2236%9+&-19%(!.&!
560(1!,(11%, 1635F-1=U)g! 29628&3<! G(&! $&3"1$+%6$! -1, (9389604841 , (! 38&9&($! :8%63-1%(1! ,-165!
29%3$,904%3! 3&4&@%(9&) 5BBL;F-! /6%4! 65! 96((8&9$, (/! 3&-&%39+! %(1! 23%9$,9&! -! $+&! $&3'!

))E



3+%:&,(1," [*SH&H.Yo$H*+<! H-1 7%,1635! 60$4,(&-Al ?(6>4&1/&! '6.,4,-%%$,6(! 1,55&3-! 536'! '&3&
1,--&',(%%$,6(165!3&-&%39+15, (1, (/-1 (1$+%$!,$1d%9%$, @&4;1938%$&-14,(?%/&-1%(11&LI+%(/&-!.&$>&&(!
236109&3-1%(110-&3-165!1%$%A!,(563'%$,6(1%(112(6>4& 1/&1$6!&(/%/&! (| @6118&!%9$,@,$,&-€!
B=U)gA! 2<)VD<! c+,4&! 1,--&',(%$,6(! '%, (4;! 1&-93,.&- $+&! 1,-63,6(! 65! 3&-&%39+! 3&-04$-Al 563!
&L%'248&!1,(1969%18&',91K603(%4-1%(11%$!196(/3&--&-Al?(6>48&1/&!'6.,4,-%$,6(1d'%?&-17(6>4&1/&!
38%1:15631-8&3@,9&!631%9%,6(€!.;1'%?,(/!,$!d'63&!0-&5BIAIBID &!%(11%224,&1€1B, ., 1<AI2<)iD<

Q63&6@&3A! 2(6>4&1/&! '6.,4,-%$,6(! /6&-! .&;6(1! >+%$! ,D(1&3-$661! %-! \?(6>4&1/&!
$3%(-5&3F<IH99631,(/!$6![6($39+%36 @' &$!%A4<Al$+&196(9823$! G1!6(B:98%/6(1&'&3/8&11%-!
9%193,$,9%4!3&-26(-&I$6!$+816 @&3%44!,(&55&9%, @ &(&--165!$+&!?(6>481/&!$3%E 5 RARYB% 1/
$+&! [%2! 60$4,(&1! %.6@&! B=U=)A! 2<EVBKR(6>481/&! $"%+.),1 631$"%6+ &%HH94; -1 %S$!
d96"0(,9%$, (/1% &--%/&!536'1969%1&, %!$6!6$+&3!5,&41-165!38%639+A1-&9$63-165!$+&18&96(6' Al
264,9:1'067&3-Al%%(11$+&120.4, B8 1 &L 24%!$+%$! 2(6>4& 1/ @BHEHYSH#e-8.&2-1$6!38, %%/, (&!
$+&! @&3;1384%$,6(-+,2!.&$>8&&(1-9,8(9&! %(1!-69,&$;e! B,., LB GA! $!,($&(1-! $6!d$3,//&3!
18&28&3!-$309$03%4! 9+%(/&-e! (1 %9%1&" Yok &, (1, 14,3  |,(1/&(&3%4AA!1%!-69,&$;! (!
>+,9+1\069%18&,91-9,&(9&F! -19(1&".&11&11-69,%4!,(-$0$,6(e!B, ., 1<Al&'2+%- -1,(163,/,(%4D<

+61%69+ & @&!$+8&-&!/6%4-Al[6($9+%36 @' &$!%4<!4AIOBIHIBEM+ 06 (/& (&&1-1$6!$%67&! 24%698&!
6(1$+&!1/360(1eAl> $+!3&-8%39+!,(-$,$0$,6(-1%(1!,(1,@,10%4138-&%39+&3-1%1623,(/!,((6@%$, @&!%(1!
3854&L,@&! 3&-8%39+! 23%9$,9&-! B=U=)Al 2<EXD<!*+&! %0$+§0-2IED , L OIS, 6(- 6(!
+6>1,(1,@,10%4!13&-&%39+&3-19%(1236'6$&! 2(6>4&1/&!'6.,4,-%3,6(!,(1$+&,31>632A!>+,9+1:3, @%9;!
"($&3(%$,6(%4! %(1! " $3,&1! $6!56446>! (1 603! 236K&IS<! W, 3-$-SHLSFBIRIG+4,/+$! $+06$! $+&!
236981 ;1 >+,9+! d&(/%/&1! 3&-&%39+&3-e!>632! -+604 11L& 6$+1"HSHIYGB(1!" )&, =#7 ! B, 1<Al
2<ER! &'2+%-,-1 (1 63,/,(%4D<! O&-8%39+&3-1 -+6041! ' 24&'&($! , 1800+ %-! d3+*:&,(1,'1* 9
I" Go$H+C' HSHM,+ W, +1,C' 1¥//0+#$- H+#$#%S, (1 .$0(H,.B(1! 96628&3%3,6(1 > $+! %4$83(%$,@&!
2(6>481/&)-;-$8-e1%(11-+60411$+,(?1%.60$1+6>1$61236 @, 18162&(1%99&--1$61$+&, 3138-8&%39+11%$%!
B.,1<AP<EYA! &2+%- -! (1 63,/,(%4D<! *+&;! -+6041! $+&3&5638&! 3&$+,(?! $+&! 20.4,9! d536' 2%--, @&/
B 1%+$.V,+(10.,".  1$6M&&I65* %S \NB*. %"12,".  elob(11&(/%/&!,(1d6(/6,(/!1,%46/0&e!B.,1<A!
2<EYA! &2+%- -1 (1 8,/,(%4D<!"(1 16,(/! -6A! $+&! %0$+63-! -0//&-$! $+%6$! 2(6>48&1/&46-%%,6(!
236K&9$-! -+6041! d&L&39,-&! 903,6-,$;e! %(1! d%99&2%! %! 2403%4,$;! 65! %2236%9+&-! $6! ?(6>481/¢
236109$,6(e|B1<A2<EYD<!*+0-Al2(6>4&1/&!'6.,4,-%$,6(19%(193&%$&! d-$36(/&3!'&%(, (/504! 4, (?-!
&$>&& (1 %9%1&',%! %(1! %! 2(6>4&1/&! -69,&%;6!, BAR<EYD<! *+&! 1&$%,481! 3&263$! 6(! $+&!
9662&3%$,6(1>,$+:"1236@, 1&-"'63&118$%,4-16(1+6>1$+&-&!, 18%6-196(11/6%4-1>83&.!,'248& &($&11 (!
603?2(6>4&1/&!'6.,4,-%$,6(1236K&9$!B%Z2, L!"0Dk

*+&1 23,631 -&9%,6(-! +,/+4,/+$&1! %(! 6@&3%44! (&&1! 688! ?(6>4&1/&! '6.,4,-%$,6(! (!
%9%18&", %401 93,$,0%4! 1%6$%! 4,$83%9;! 3&-&%39+!-28&9,5,9%44: Al $+&! ($&396((89$,6(! 65! 3&-&%639+!
23%9$,98&!960411%4-6!.&!,'236 @&1<!M3,$,9%4! 1%$%! 4,$&3%9;!-9+64%3-! :%(/3%L IREL(1! #&5$6(
+0b@8&I+,/+4,[+$&1I$+%$I$3%(-4%$, (/1 $+&1%.-$3%9$!6.K&9IS$, @&-!65!%9%18&,9196(9&2%$-165193,$,9%4!.
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4,$83%9;!d,($6!%123%9%$,9%4!'6 1&41$+%$19%(!.&!628 3V ANV SAB-!,-19+9644&(/, (/B=U=UA!

2<=)VBI c+,4&! '%(;! d5647?1 281%1/6/,&-1 65! 1%$%e! &LI, A36/3%"&-1 $+%$! %, $6! 3%,-&! 20.4,9!
%>%38&(&--1%(1193,$,9%410(1&3-$%(1,(/'6519B&D#, 9%$, (/'$+&-81%2236%9{86(tR.109%$,6(%A4!
-&$$,(/13870,3&-1503$+&31&L 283, &($%$,6(€!B,., 1<ARLAPBRDAYE.1,%61281%/6/;1-9+64%3k63 (!
+06-19%44811563!'63&!-02263$!563!8109%$63-1>+61%, 1$6!$&%69+1%.60$!$62,9-196360(1!.,/1 1%$%!%(1!
1%$%!236$&9BBY)VAI2<=ED<!"(14, (81518 &!19%44-AF$01;!, ($&(1&1!$6!(6$!6(4;19%441563'6 3&!
93,$,9%4!1%$%!4,$8.3% 9 MOSKBEA226 3! &109%$63-1,(156-$&3, (/1$+,-14,$&3%9;! .1 93&%S$, (/1 %(!
6(4,(&14&%3(,(/'3&-6039&!563!d*&%9+, (/1%.60$!89BI@%9; " ($&3(%$,6(%41&$!%4<l=U==D

*4 -13&-6039&A!>+ 0+1>06-1938&%$&1!.&$>&&(IP%(0%3;1%( BeE23!=U==Al,-1%@%,4%.4&1%$!
+$$2-RTT23,@%9;,($&3(%$,6(%4<63B4EBO3QR-TS&Y69+Jh. 6051 %$BE-603988.109%$63! "$!

%, -! $6! 236@, 18 109%$63-! > $+! &@&3:$+,(/! $+&;! (&&1! $6! 56-$&3! 93,$,9%4! TIHHVH-4RSBI3%
&109%8%,6(%4!-8$$,(/1%-&1!6(1%9%1&,9! 3&-&%39+!5, (1, (/-1 %6(15+&! 23%9%$,9%4! &1 2&3,&(9&-165!
&109%%$63-1%(11%1@69%$&41 13&--&&109%$63-165!%(;1.%92/360(1R!%(;! 2&3-6(1>+6!>%($-!
$61&109%$&!6$+&3-1%.60$!1%6$%!%(111%$%5,9%$,6(1.03!'% IS8R YEEER 1/8!63!'%6$&.3,%41$6!
16!-6<4*+&13&-6039&!,($&(1-1$6%,-&!&109%$63-F16>(1%6>%38&(&--1%(1193,$,9%410(1&3-$%(1,(/!6
1%$%5,9%BBH(1! $6.&(%.4&! $+&'1 $6! &109%$&! %.60$! 1%6$%5,9%3,6(! .;! 236@, 1,(/! .&-$! 23%9$,9&!
%1@,98! %(1! 3&-&%39+! 5,(1,(/-! 6(! -0,$%.4&! 2&1%1/6/,9%4! %2236%9+8&-! %4BHI9&+ $6!
$&Y69+, (/1'% $&3, W8 &! /6%A4-1%38&! %1138&--&1! (15, @&! 9+%62$&3-Al >+ 01 (8209E&Y6!+63$

@,1&6! -0"%3 ;! %(1! '%(;! &L$&3(%A! 4,(?-! 563! 503$+&3! ,(563'%%$,6(<! Q63&! 1&$%,4-! 6(! $+&!
96(-,183%8$,6(-! .&+,(1! $+&! 3&-603FRIG($&(S! %6(1! 1&-,/(1 %(1! 6(! $+&! 93&%$,6(! 2369&--1 %3&!
236@,1&1! $+83&263$!6(1$+&!9644%.63Y$%BE2&(1,L!"0k
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4.6% Conclusion

G@&3%44R$01;1%224,&11@%3,60-'&$+61646/,9%41%2236%9+&-1$+360/+60%!,$-11,55838&($!82,3,9%4!
-$9%/&-<H(1 6@&3@,&>! 65! $+&! '&$+61-1 $+%$! >&3&! 0-&1A! $+&! A6 VAR $+&! $,'&! -2%(-! 65!

96(109%, (/1$+&!138-8&%39+! -1236@,1&1!.846> BEFHDABLKIS6!$+8&,', $8113&-&%39+1$+%SI&L,-$-16(!
6(4,(&193,$,9%4!1%$%!4,$&3%9;! 3&-6039&-1$+0-15%3196(11%!4%69?165!-%'24, (/' 53% ' &-Al$+&!-$01;! 65
+9611$6!5,(1! (6@&4! %(1! 938%$, @&! %2236%9+8&-! $6! 3&-8%639+, (/! $+&-&! 3&-6039&-<! :%3%$,904%34;]
$3,%(/04%8$,6(! 65! '&$+61-1 %(1! $+&! 'L&1! '&$+61-] %2236%I196".,(,(/! 70%4,$%$,@&!
'8$+61646/,8&-1 -09+! %-1 &L2&3$! ,($&3@,8&>-! % (1! %! TRHHATR! -03@8&;! >,$+! '63&! 70%($,$%$, @&!
'&$+61-1- 09+ %-196! 96($&($! %6(%4;-H236 @& 1! @&3;! +&42502B6@, (/! $+&! -$01;F-170%4,$;A!
@%4,1,$;1%(11384,%. 4,$; <"+ -1062268$6B38/6446>& 1156 31%!'63&196'248$&12,9$03&165193,$,9%4!1%$%!
4,$83%9;A! %-! $+&! 1,55&38&($! '&$+61-! 96'24& & ($&1! &UBBREV65$83! RHBEB16! 6(4,(&!
38&-6039&-1466714,2&ND! 65! $+&!96($&($!%(%4; -, -Al $+&! &L 2 BB (ERIBE--& 1! $+&12-> | B%3&!
$+8;1938%$8&11$+,-1>%;NDAI%(11$+&!70%4,$%$, @&!-03 @R BISIRINDI% $63-12& 398, @&!% (1!

0-&! $+&-&! 3&-6039&-ND<! *+&! (&L$! 9+%2ERR-&($! $+&! 5,(1,(/-! 65! $+&! $+3&&! &'2,3,9%4!
062236%9+&-19%6(11+,/+4,1+$12%3%44 808586 1,9$,6(-1. &$>&&(1$+&!1,55&3&($!5, (1, (/-<
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5! Findings and Analysis

*+&156446>,(/19+%2$&3-123&-&($!";!-$01;F-1&'2,3,9%415(/-<*+&!$+3&&!19+%2$& 3-1%3&-$309$03& 1!
%46(/'$+&!$+3&&!3&-&%39+!70&-$,6(-165!";!-$01;!B-&&!9+%2$&3!gD<IH$!$+&!&(1!65!&%9+!19+%2$&3AY
.3,&5!-0"%3;!1%(1!1,-90--,6(165!?&;!5,(1,(/-!,-1236 @,1&1<!H-!'%(;!96"6(1$+&'&-!. &$>&& (!
$+&!I$+38&&!&'2,3,9%4!2&3-2&9%, @&-1>&3&!,1&($,5,&1A! &% 0HHABK3!,(9401&(4;! %! .3,&5!
1,-90--,6(165!?&;1%3/0'&($- Al%(1!19+%2$&3!-,L1$+&(1236 @6B&!1&$%,4&1!1,-90--,6(Al,(I>+,9+!
$+&!5,(1,(/-165!%44! $+3&&! 9+%2$&3-! %3& @BEIHEL! 1,-90--&1! (! 3&4%$,6(! $6! $+&! %9%1&',9!
4,$&3%$03&<

|
5.1$0Online Critical Data Literacy Resources

%4 -10+062$831 23&-&($-1$+&!5,(1,(/-1 65! 1-$01;F-15,3-$! &'2,3,9%4! 2&3-289$, @EA! %113&--, (/! $+&!
38-8&%39+! 70&-$,6(EM%S$! -1 $+&! 3%6(/&A! -+%28&! %(1! 5690-! 65! 6(4,(&! 93|$1986%! 4,$83%9;!
3&-6039&AI*+&196($&($!%(%4;- -11&'6(-$3%$&1I$+%6$!'%(;16(4, (& &109%$,6(%4!3&-60398-1%.60$!
1%$%5,9%8$,6(! %438%1;! &L ,-$<! *+&! SV! %(%4;-&1! 3&-6039&-1 %224,81! 1, @&3-&! 1&- /(! 563'%$-! %(1!
9%'&!536'!1, @&3-&1%(1!,($&3(%$,6(%4193&%%,6(1.%97?/360(1-<I*+&1%(%4;-,-1503$+ &BIBRIER. Y648

M, 19%-289$-165!$+,-1-$01;F-12384,",(%3;1$+863&$,0%4! 5FHBSB93,$,9%4! 1%6$%5,9%$,6(14,$&3%09;!
063&1%438%1;!%113&--&1! ;1 $+&!1'%K63,$;! 65! %6(%4;-&1! 3&-6039&-Al >+8&38%-! 6$+&3-Al -09+! %-1 $+&!
'263$%(9&! 65! (63! -+,5%,(/! 3&-26(-,.,4,%;! $6! ,(1,@,10%4-AIB(BEI6 (-, 1&3&1! .;! %! ',(63,$;<!
HA$6/8$+&3A! $+&! %(%4;-,-1 236@,1&1! (&>! 2(6>4&1/&! 6QBLBB&-8%639+&1! 5,&41! 65! 6(4,(&!
93,$,9%4!1%$%!4,$83%9;!3&-6039&-Al 4&11$6! (&>, (- /+$-1563!$+&!503$+&3196(9&2$0%4,-%$,6(165!93
1%$%5,9%%,6(! 4,$8&3%9;! $+360/+60$! $+ -1 -$01;:Al 06(1! %446>&11563! %(! ,(563'&1! BERIRB(! 65!
'6-$1-0,$%.4&!3&-6039&!938%6$63-BERL2&3$!,(3&3@,&>-<

!
5.1.1! Identifying Online Critical Data Literacy Resources

"(19%15,3-$1-$8&2AI=VUI 26$&($,%4193,$,9%4! 1%$%! 4, $&:3%9;338, FOADR£1896(1! &L.%' (&1<! G5!
$+8&-&AISV!I3&-60398-I'8&$1$+&!1-$01;F-170%4,5;,(/193,$&3,%!3B(HOE4; 196 1&11%(11%(%4;-& 11, (1%!
70%($,$%$, @&!96($&($! % (W4 +&170%4,5;,(/193,$8&3,%!5631$+,-1-%'24, (/1 1&-93, %1%, 9%41 1%$%!
4,$83%9;! 38-6039&-! (! $+&! .36%1&-$! 26--,.4&! 1&5,(,$,66RBI&-! $+%ID! &109%$&! %.60$!
1%$%5,9%$,6(!=D!56-$&3193,$,9%4!385489$,6(165!$+&!,'24,9%$, 6(-165!1%$%5, 9% S&WBEIED! 16(6$!
%(;! 23,63! ?(6>48&1/&<! *+&!'6-$! 96"6(! 3&%-6(! 563! &LI40-,6(! >%-! $+%$! 3&-6039&-! 1,1! (6$!

(0193, %5*0$' (%$%)#1%$AI5631&L %248 .89%0-&1$+&:16(4;196 @&3&1!-2&9,5,9!%-DRIH6-!

!
#1T)6!7'K3GG!G'8;!)KIIB08)36/08%!800! 7++01: \| AAA#

!
))S




1%%$%!236$&9%,6(163!$+&!0-&!65!1%%$%!-;-$&'-!,(12%3%,904%3!%3&%- 1 B&</<A!,(1$+&!&109%$,6(!-&9$63
S1$+&1264,9&08(4; 1Y S!3&-6039&8&$!$+,-170%4,5;,(/193,$&34(

*+ &1$>616$+&3193,$&3, % H&BRB(-, 18:3%.4;'63&165$&(R!)g=165!$+&!=VU!3&-60398-$8&3&1!
93,$,9%4!385489%, 6(! 6BBEUHBA6/, &% (1!)Vil 3&70,3&1! (6! 23,63! 2(6>48&1/&<! O&-6039&-1 $+%$!
1,11 (63! '&&S$! $+&-&! 93,$&3,%! %(1! >&3&! $+&3&563&! &L9401&1! 536'! 503$+&3! %6(%4:-,-! >6041A! 563
&LY'2A8A!+,/+4,+$16(4;1$+8!.&(&5,$-165! 1964 (646/,&-]!56-$&31%(!,(-$30'&($%4! 1%$%! 4, $8:3%9;!
B1%$%! 0-%/&! -?,44-1 6(4;D! >,$+60$! %113&--,(/! '63&! 93,$, BM6TH 63! 96@&3! -2&9,5,9! %(1!
96'24&L!,--08-1-09+1%-1$+&!,'24,9%$,6(-16511%$% ! $BS6/,&-1, (1264,$,9%41%1 @&3DEIY., 44-16(!
59%09,%413&96/(,$,6('>,$+60$!1236@, 1, (/'%(;!, ($36109$63;1? (B-ARA3&%1;1$+,-15,3-$!-&4&9%,6(123,63!
$6! 96(1098$,(/! $+&! 96($&($! %(%4;-,-! $+0-1 236@,1&1! ,(-,/+$(! $+&! 4%(1-9%2&! 65! 6(4,(&!
&109%$,6(%4!3&-6039&-1%.60SIAUFI /+$, (/1$+%3$!'%(; &L ,-$, (/! 3&-6039&-15690-16(1-289 B,
%-289%-! 63! 2&3-289%, @&-! 6(! 1%$%! $89+(6ABA(E! $+06$! %! .369410635,9%4! 96(-,1&3%$,6(! 65!
1%$%5,9%$,6(!,-14&--196"6(!, (1$+&I&L%',(&1!3&-60398+ <

!
5.1.2! Characteristics and Origins of Critical Data Literacy Resources

International and Multilingual Resources

*+&1/6%4165!$+&!196($&($!% (%4 - -1>%-1$6! & L YIHEI3Y6(/&A!-+%2&!1%(115690-165!6(4,(&!93,$,9%4!
1%%$%!4,$&3%9;!3&-60398401, (/! $6!>+%$!&L $&($'$+&;1%3&!,(14,(&!>,$+!1$+&1238&4,",(%3;53%'&>637?!
563!93,%,9%4!1%%$%5,9%$, 6 (V-SRI %0 (%04 ;-,-165!$+&13&-6039&-F!960($3,&-165!63,/,(13& @& %4 &1 !
$+UB@&31+%45!65!$+&!13&-6039&-163,/,(%$& 1!, (1[&3'%(;|Bg) 1BBISEBLYG(4; ) VI>&3&!1938%$& 1!
L(1$+&ICHAIX!, (1$+&ICFAINV!, (11> $7&34%(1AlG!, (1$+&!1"&SH&3%(1IE!, (IM%(%1%<!H2%3$!536'I$+%$A!
6(&!3&-6039&!63,/,(%$& 11 &%9IH3%Z,4A'W3%(9&AIHO-$3,%!%(1!"$%4 ;<! W, (%44; ABI(EY3&-6039
961&1!%-IN0362&%(R!%!-&3,&-165!-+63$! &L 24%(%$63;H@+KL6: 36 K&IP!#+&32%eAl%!1&9,1&14;!
N0362&%(! 3&-&%39+! 236K&9$! >,$+! -$%?&+6418&3-! %(&!. 8RUB36'! -& @ &3%4! NO362&%(!
960($3,&-!BOISA!-&&!%22&(1'D<!*+,-11,-$,(9%$!16',(%(9&!65!3&-6039&-!>,$+1%![&3'%(163,A,(
14,2841 (6$!3&23&-&($%F, @&!.0$!9%(!.&! &L 24%,(&1! . 381 &H -%'24&!%(1!,$-1-6039&-! B-&&!
9+%2%$&3!g<=«=D<

*4+8138-6039&-F14%(/0%/&-1-+6>&119414%3[83'%(123&16',(%(9&<!"(1$6$%4A!gV!65!$+&ISV!
3&-6039&-1>&3&1%@%,4%.4&!, ([&3'%(1%(116(4; Eil, (IN(M& *+&1-%'24&!,(9401811%(;!38&-6039&/!
$+%$1>604115,$1$+&170%4,5;, (/193 $83:961%6(@ %, 4%. 4&b$! A8YNGM, -+1 63! [&:3'%(<! GESAI $+&!
%(%4;-&1138-60398-1>&38&!655&3&11(6$!6(4:!, (1$+8&-&!$>6!4%(/0%/&-Al.0$!)S!1,55& 3&($14%(/0%/&!
(1$6$%4! >8B38&($,5,81! (1 $+&!-%'24&<1*+,-1 (9401&1! (6$! KO-$! >, 1&-238&YHAY4Ee-1 -09+! %%-!
N(/4,-+Al#2%(,-+Al W38&(9+! 631[&3'%(! .0$! %4-61 4&--! > 1ZB&Y614%(/0%/&-! -09+! %-! :&3-,%(Al
103'&-&AIH'+%3,91631c&4-+IB-&&!$%.48D Q6386 @ &B® &3%414%(/0%/&-1536'1$+&1[46. %A HE0$+]
>&3&!,(9401&11%4$+60/+1'6-$1960($3,&-165!63,/,(1>&BBO%$& 1!, (1$+&![46.9641763$+<1a6>&@&3A!%!
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946-831466?13& @ &%4811$+%$16(4;1%!-'%44Y3602165) X I65!$+&ISVI3&-6039&-1>%-104$, 4, (/0%AA>+& 38X
$+8138-3R.38236@, 181, (16(4;16(&14%(/0%/&<*+&+/+1(0". &3165!4%(/0%/&$+043&-04$81/536'!

@&3;! 5888-6039&-! $+%$! >&3&! 655&3&Ph((! ! 1,55&3&($! 4%(/0%/&-<! W63! &L%'24&A! $+&!
d#03@8&,44%(98  B&SB.(-&e! 3&-6039&A! %! >&.- $&! 655&3, (/! d*,2-Al $664-+86(I56-! 563! -%65&3!

6(4,(&! 96"0(,9%$,6(-€! .;! $+&! N[G! AN4&9$36(,9! W36($,&3! WE0(1%$,6(0-! %6@%,4%.4&! (! )=!
1,55&38&($!4%(/0%/&-1BO)=D<

006*71! c'! | ?36M'8B V!
"1$G'8B d]! | >*B76'/ ! i
+71'8B! i! N36*080! i
T601/B! ]! &3;/B! !
>674'/! c! C068'71 i
C)6;3$3080! d! ?B7" !
X388'71! d! S'0;17*080 ! !
A7GT1 V! HOG8B !
X3*71'71 ! V! ! !
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Diverse Creator Backgrounds

*61 /1&$! %! 948%3&3! 2,9303&! 65! $+&! -69,8$%4! -&9$63-! %(1! %9$63-! $+%6$! 93&%$&! 6(4,(&! &109%$,
3&-6039&-1%.60$!1%$%5,9%$,6(Al"1503$+&3!&L %' (A3 (1! 655+&!3&-6039838%6$63H-!
-0//&-$&1!.;1$+&14,$&3%$08R, @,4!-69,8%;1&'&3/&11%-1%!-$36(/1%9$63!, (1$+,-|9BEE&KS.846>D<!
"(1$6$%4A! =Y! 3&-6039&! 93896$63-1 >&3&! 961&1!%-19, @, 4! -GIALI/WEIE603(%4,-$-1 631'&1,%!
236109&3-1B-09+!%-1$84&@, -,6(1236109&3-DA!)V!3&-6039&-1>&3&!93&%$&1!.;138-8&%39+&3-Al%(11)V!
16@&3('&($%4!63120.4,91,(-$,$0%$,6(-<!H-1>,$+ 5848315 /03&-!, (1$+,-19+%2$&3AI$+&-&!(0".&3-!
,(9401&11024,9%$&-A! -, (98! -8.@&3%4! 3&-6039&-! >&3&! 283 BIBAS+%(! 6(&! 93&%$63<! c+,4&!
9,@,4!-69,&%;1%(11K603(%4,-'1%(1!'&1,%!96(-$, $0$&!193& %%, 6 (| 9BEHEAM>8:38!%64-6!,1&($,5,&11, (!
238@,60-! -$01,&-! 6(! 93,$,9%4! 1%$%! 4,$&3%9;! 3BBLFA&A! =U=U9j! q60(/! %(1! :3,1'63&!
W63$+96',(/DA!, 1&($,5;, (/! 38-89639+&3-1%(1120.4,9! ,(-$,$0$, 6(-1 %-13&-6038&b$63-196(-$,$0$&.!

%! (6@&A4! 5,(1,(/<! "(! 4,(&! > $+! 238&@,60-! -$01,&-A! $+&! 96($&(S! %6(%4;-,-| 503$+&3! ,1&(8$,5,&1! &,/+$
96' '&39,%4196'2%(,&-At, L1123, @%$&!,(1,@,10%4-1%(1!$>6!&109%$,6(%4! ,(-$,$0$,6(-! B%! 20.4,-+,(/!
+60-&AIOgXAI%(11%(16(4, (&196'28$&(9&19& ($3&156 31$8.%69+&3- VEBLAREBE '0-80'  1>%-!

18&($,5,&1! %-! %! 938%$,6(! 96($&EL&KRI0-&0'! 563! 96"0(,9%$,6(! ,(! 1&3(A!  #>,$Z&34%(1A!
18@8&4628&11%(1&($,3&!12%697%/8&1>, $+I$&%69+,(/1'%$&3,%41%.60$!. /11%$%A!, (9401, (/'%(,'%$&11@,186-A!
48&--6(124%(-1%(11%--,/(&($-'BOEYA!-8&1%4-619+%2$8& 3D =
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Various and Unusual Formats

*+&196(%4; - -1651$+&13&-6039&-F1563'%$-1, 1&($,5,&1!-+63$! @,1&6-!BgED!%(1!>& A& HEVD
96"6(1563'%$-!  B-&&!5 /UBH2%3$!536' $+ -Al3§-6039&->&3&D61&1!%-16(4, (& 9603-&-K!

*4 -1,(9401&1!-+63$!$0$63,%4-1%(1! QGGM-! BQY%--, @&!G2&,(&! M603-&-D! $+%$! 48%3(&3-19%(!
>637!$+360/+! ,(1,@,10%44;<! a6>8@&3A! $+&! '%K63FIBERIG! $+ - 9%$8/6396(-,-$&1! 65!
$&I69+,(/1'%$E&3,%4A1-09+1%-148--6(124%(-1563!$8969+&3-188!>4BAB-1 5631202, 4-<I#& @E&3%A!
&L%'248-1%38&!60$4,(&1!,(1'63&! 18&$%,4!,(19+%62$&3! V<=<I*+ -1 384%$, @&4;! 4%3/&1%'60($! 65! &L,-$, (/!
93,$,9%8199+,(/1'%$&3,%4!6(1$62,9-1%360(1!.,/! 1%$%! % (1! 1%SYERETIEE($-1 %! 96($3%-$! $6!
$+815690-16(!, (-$30'&($%64! 19%$%!4,$83%9;1%223686DH0%44-1563!'63&! $8%69+, (/!'%$&3,%4! B-&&!
9+962$&3<={106(/3%Z, 61%( 1 #&5$638&(I=U=UAI25)) D40 &$AA$&3!5, (1,(/-165! 1-$01;1-0/&-$!

$+%63$! %$! 4&%-$!-6'81 &109%$63-1-8&'1$6! .81 %6>%63&! 65! $-+,-1\@SIIBH! '%6$83, %641 B-8&! 9+%2$8.3!
V<E<gD<

Q63&6@&3AHo+! (0'.&3! 65! /%'&-!  >%-!,1&($,5,&1! B)UD<! W,@&! 65! $+&-&! >&3&! %(%46/0&!
1%'&-1-09+!1%-!1-,'04%%$,6(!/%'&-163!9%31!/%'&-Al56 3! &L%'24&!$+&! dW%,31%$%e!/%'&! %-12%3$! 65!
$+&1d8%$%-&45,&€e!3&-6039&!BO=UDA!%(1!5, @&!>&3&!6(4,(&B¢(840T&&!-+63$!/%0'&-1$+%S$!
96041!.&!24%;&1!>,$+,(1%!5&E1$&-A!-09+!%-$+&!.36>-&3!/%'&! d8%$%! M4%-+e! %-$2663$+& !
dq603!8%%$%!q603!0,/+$-e!>&.-,$&!BO)YDA!%-1>8&441%-!'63&! && B8P B@44&1\-&3,60-1/%'&-FA!

[
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-09+! %-1 $+&! d8%$%2e! /%'&! $+%$! - 60$4,(&1! (1 '63&! 1&$%.,4! (! 9+%2$&3! V<= BOg)D<! #,(9&! $+&!
18@8&A462'&($!65!/%'&-1,-1$,'& 6(-0', (/1% (1! &L2& (-, @&!B&-2&9,%44;!1>+&(!, $196'&-1$6!1,/,$%4!
1%'&-DAIS&(1/%' &, (1%!-%'24&165! SV! 38&-6039&-19%(! . &!-&&(1%-1%!+,/+1(0'.&3<! %3$,904%34;!
-&3,60-/%'&-196(-$, $0$&19%6(!, (938&%-,(/4;126204%31%2236%9+1$614&%3(, (/1%-1$+&;1655831d'6$, @%S$, (/!
%(11& (/% (/'&L2&3,&(98-e!56314&%3(&B-(%-$%-,%1,-18&$1%4<1=U) XAIZK)EYD

W, (%44;Al$+&1% (%4 ;- -1651$+&138-6039&-F156 3 YREIYEE563'%$-1$+%$>&3&!(6$!,(9401&.1!
(1$+&1961, (/1-+8&S$<IH2%3$!536' $+3&&! 70, ZBREAB&-8%39+!,1&($, BHERL %622! $+%$! &109%$&-!
%.60$!1%$%5,9%$,6(<!*+&! d#$%1$!0%(118%$&(WA0--1%22A1%!/%' 5,&119603-&!16(1%!4%3/& @%3,&$
$62,9-1 %360(1! 1%$%! >%-! 938%$&1! .;! $+&! _64?2-+69+-9+0MB3'%(;! BH104$! N109%$,6(!
H--69,%%,6(D!BOVgD<! Q63&6 @&3A!6(&! 3&-6039&!0-898 Y& 48$$&31563'%$! ,(196'.,(%$,6(!

> $+1 %! 2619%-$! -&3,&-R! *+&! d:3,@%9;! :%3%16Le! "&>-483GEREL2-0.-93,.83-! > $+! 1%,4;]
(-,/+$-16(1196$%1%(1123, @%9;19%(11%! 1%, 4;1d9+ %448 (/ Qe 286 $8 9316 (&F - 1%$%A!-&($16(15, @&!
-0.-&70&($!1%:;-1%46(/-,1&),$-15, @R%3$2619%-$!-&3,&-BOYDEX6/%!,(-$309$,6(-1>&3&10-&1!

$6! &109%$&! %.60$! 1%$%5,9%$,6(R! $+&! dAM6@&,44%(9&R! CHBHEDH QB8 &: - $BE5&38&1!
dM60($&3-03@&,44%(9&1q6/%e!BOSgD<
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"#$%&T)' B&/,"0" &N &.-$%28-%8+,.'G",;'[$8>&%'-0'%&.-$%2&.'+7736"/# &+2;'0-%8*+,<
The (No) One-Size-Fits-All Approach

*+ &1 96($&($! %6(%4;-,-1 503$+&3! ,(@&-$,/%$&1! 5! HOBOBE: 3&96/(,-&! $+&! (&&1! 563! 1,55838&($!
9%62236%9+&-156311,55&3&($1%601,&(9&-163!,51$+&; 1664852865, $P644€1%2236 BAKIM%3',1&.$!

%4<1 =U=UAI 2<)B -1 -1 %P&;! %-289$63 $+,-1 -$01;F-1 2384," (%3;193,$,9%4! 1%$%5,9%%,6(! 4,$83%9;!
5306'&>637! B-8&&! 9+962$83! BegBIOB($&($! %6(%64;-,- &L %' (&1!$+) (1 $>6!>%;-R1%D! $+&! $%3/8$!
/3602B-D!65!$+&!38&-6039&-!>&381961&11%(1!.D!%!-8&96(11708&-$,6(1$&-$& 11> +8$+&31$+&!3&-6039&!
3896/(,-&1!$+&!1(&&11563!1,5583&($!%2236%9+&-!563!1,55& 3& (&!9BO& BB 18.662A! @%3,%.4&!

|
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)E1%(11)VAI%22&(1,LTD<!H-160$4,(&1!,(1$+&!'&$+69+%2$8&3A! 6%+ @%3,%.4&->&3&!1,55,904%! $6!
961&1%(1AI$6!-6'&1&L$&(SAI%!'$$&3!65!,($8323&$%$,6(<

*+&15, 3-$1@%3,%.481>%-196181!.%-&116(I1$+8.16 @ ESCLSIMOA(-$;4&!65!$+&!3&-6039&1%-1>844!
%-Al,51%@%,4%.4&A!,(563'%$,6(16(1$+&!38-6039&-F!, ($&(1&110-&<1+,-1>%-1$+&19%-&I>+&(1%!>&.- $&!
,(9401&11-289,5,9!-89$,6(-Al5631&L %'24&!563!d;60$+/BA%EK& 1 09%63-eAld264,9; % ?&3-e1%(1!
d$&9+(646/,-$-e! BOi#B3!-2&9,5,9%44;!-$%$& 1!, $-1$%3/&$! %601, &(9&A!-09+!%-1$+&!d8,/,$%4! 8&5&(-&!
:49%;.667€!.;1dG03!8%$%!]61,&-e! BOE)A! 2<)=D<! W03$+&2UR-9563! 3&-6039&-1 $+%$! >&3&! @&3;!
948%31%.60$!$+&,31%01,&(9&!, (QUDAR! ,(56%2+,91d8&, (%!, (18%$&(e!B;60311%;!,(11%$%D!.;!
dc%$9+! 603! c&.e!$+%$! 948%634;1%1138--&-1 2, 1-19%6(1! $&&(%/EB+RIXH$Y6! $+9%6$! -1 263$3%;& 1!
,(9401&-1d%33,@, (/1%$!";1-9+664€1%(11d9+&97?, (/!1+6>146 (K& 1!$6!>8%3!";.3%69&-e!BO=Y Dj!$+&!
d9033,9040'! '%$&3,%4:6D, K&($&! 563! &109%$63-! BOI)Dj! %(1! $+&! @,1&6!9603-&-!6(! 23, @%9;! ;!
:3,@%9;"($&3(%$,6(%416(1$+&!IdH1@69%9;IH--&'.4;e >@I5AB19%69$, @ ,-$-1>+61>%($!$6!/%, (1. &$$&3!
-2,44-1,(1%1@69%9;'BOVD<!"5!(61$%3/&$!/3602196041!.&!, 1&($,5,&11%$1%644AI$+&! @BEIL6.4&1>%-16',$

D#(1'-$1(/)76

= >:3G;8 = n;B06e!0:3/7;)68 = ?20017%$068
=m"8 n;B06e!D)3617G'8;8h7/;'P=18B06e!+7601;8
n;B06e!+)G'/I*7M068 n;B06e!;0/B1)G)$'8;8 1qgi

"#$%E&L)'US&/,"0"&5", +%60#&, ' #%-$7.'-0',;& %&.-$%2&.<

*+&16@&3%44!1,-$3,.08,6(165!, 1&($,5,811$%3/&I BBAR+&!-%'24&! -1-+6>(1,(15,/03&1i <!
H2%63$!536'1'%(;!13&-6039&-196113&--, (/1%104$-19%( 1 IS&BIR.3-'63&/&(8&:3%A44; Al$+&14%3/&1(0'.&3!
65! =X! 3&-6039&-! $%63/&$, (/! &109%$63-! -$%6(1-! 60$<9683&-26(1-! > $4 $+8&1%3/86'60($! 65!
$&Y69+,(/1'%$&3,%4! ,(1$+&! -%'24&1 $+%$! >%-1 60$4,(&1! %. CEHEHLEER! $+06$A! -6'&! 3&-6039&!
-&&'&11$6!%113&--1-2&9,5,91/3602-1 -09+! %-1 K603(%4,-$-! 631 %9$, @ ,-$-! BDA! 2%3&($-! BgD! %(1! $+&!
%438%1;1'&($,6(&1! 264,9;'%?&3- B=D! %(1! $&9+(646/,-$-! BIR¢$+&! &L9&2%,6(! 65! $+&! $%3/&S!
/3602!\&109%$63-FA! +6>&@&3A! $+&! (0'.&3! 65! 38-6039&-! %113&--,(/! -2&9,5,9!/3602-1 >%-! @&3;!
~'%441,(196($3%-$$6!$+&14%3/8'%K63,$;165!3&-6039&-1%1138% [£B3602-1-09+1%-N%6104$-<!



*p Ll (14, (&>, $+ $+&15 (1, (/11563 @%3,%.48! ) VE$$86$E&11563!\1,55&3&($! %601 RI(IE
@%3,%.4&! &L%' (&1! 5! 3&-6039&-! 3896/(,-&! $+&! BEIP36@,1,(/! 1,55&3&($! %2236%9+&-! 563!
1,55&3&($!%01,&(9&ER&L %248 ;1%113&--,(/1%!-2&9,5,9!1$%3/8$!/3602!63! ;165081 623, 6!
26--,.,4,$,&-1 563! 1,5583&($! (&&1-! 65! $+&,3! %01,&(9&-<! HA4! &L%'24&-! 60$4,(&1! %.6@&! '&$! $+,-!
@%3,%.48<!W03$+&3! &L%'24&-1,(9401&! $+&! dc%$9+, (/1 g60e! >&.-, $&! > $+1'%$& I YHBE6B! 238
9+,413&(IBOVXDI631>&.-,$&-1> $+1-8&9%,6(-156 3! 1($BRBB/&$!/3602-Al-09+1%-!df4,9?-%65&e!BO=XD!
63I$+&1dQ;!11%$%!%(1123, @%9;16(4,(&e!$6647,$IBO=D<IG @&3%44A!5, @&!3&-6039&-1>&3&!9618&11%-1'8
$+8193,$&3,6(1\1,558&3&($!%01,&(9&-F! @&3;1>&44A1)=1% SREH U)=1%-1-6'8&>+%$!'&&S, (!, $!
B-&&!5,/@D<!*+0-Al=Y!3&-6039&-!,(1$6$%4!96(-, 183811 1,55&3&($! %60 1584886196, (1-6'&! >%;<!

a6>& @&3AI$+,-1%4-61'&%(-1$+%$I$+&!'%K63,$;165! B3&-BABS!-289,5,9%44; 1 9VHBS & ! (8&1-!
65!1,5583&($!1%601,&(9&-!.0$13%%$+&3!-&& ' &11$6!$% ? B SP644F %2236 969438 23&-&($-!

%! 96($3%-S1$8-&! -$36(/! &'2+%-,-1 6(! $+&! ,'263$%(9&! 65! 9%$&3, (/! 563! $+&! (84BS5! 1,55&3&($!
489%3(&3-1,(193,$,9%4!1%$%!4,$83%9; BEIRE(BBI41&109%$,6(14, $83BKEBEA!]3I//&(I=U)VAI
2<)ijIHY%((1&$!%4<1=U)iAI2<)VjIM%3'1&$!%4<!=U=UARLGER@&3A! $!,-126--,. 4&I$+%$!-6'&!65!
$+8&-&13&-60398-1>83&!,(1&8111&-,/(&115631-2&9,5,91%01, 40BLLIS+&, 31(&&1-Al> $+60$!'%?, (/!
$+,-1$3%(-2%3&($!, (1$+&!3&-6039&! -&45<

!
5.1.3! How Do the Resources Implement Critical Data Literacy?

*+8196($&($! %(%4;-, H03S+EBLY',(&1!,5!"1 %2%3$! 536' $+&! 1,55&3&($! %01!8(BG+83&;!
0%-289%-165!$+&12384,",(%3;1$+&638$,9%4!53%'&>63?!563193,$,9%4! 1%$%5,9%$,6(14,$83%9;! 1& @ &4
$+,-1-$01;1960411.&1560(1!, (1$+&!3&-60398-<!W,/0BLD &[-+6>-1%64415, @E&!I@%3,%.4&-!, (1$+,-1-&9%,6(Al

> $+1$+&11,55&3&($!-+%1&-165!.40&!3823&-&($, (/! +641&860+ @%3,%.4&1>%-1'&$! ;| +6>1'%6(;!
3&-6039&-<! H/%,(Al $+,-! 1,5583&($,%%,6(! ,($6! $+3&&! -$%/&-! ,-IGHEREGE (! %! '%$$&3! 65!
($83238$%$,6(<!a6>&@&3A!, @&(1$+&!1, @&3-,$;|65BHIRADURDE- 1% (1!$+8&]-,Z&!65!-6'&165!

$+&I>&.- $&-AIS+&I/6%41+838!1>%- 1$6 H@ERILER!, 1&%6! $+:2%$'(,1",, 1%6!3&-6039&!>%-Al563!
&L%'248A! ,($&3%9DJE@EL! $6! 1,558 3&($,%$&! .&$>&&(! 38-603986(&! ,($&3%9$, @&! &4&'&($A!
-09+1%-1$+&108%$&(AIBY%$E(AIBYSE(E1>&.- $&IS+%$!,(9401&-1%!-+63$!6(4,(&!/%'&IBO)IDAI%(116$+&3-!
$+96$19%638!1236560(14;!,($8:3%9%$, @&! ,(1$+&,3! &($,38! 1&-,/(S1-QaB1(63'%4! %' "ne! 6(4, (&!

@,1&6!81 2&3,'&($!BOIID<!H!3&-603%:3%64-6!961&11%-1d-6'&>+%6$!, ($&:3%9%$, @&e!,5!$+&!3&-6039&!
$-&451>%-1(6$!,($83%9%, @EA!.0$!,$!>%-!, (& (181! FoBBOE, @ &!0-&A!-09+1%-|- 'BEX/%'&!
631>63?!%--,/('&($-1563!-$01&($-A! %-1 563! &L%'24&! $+&! 9% &H &! C(.,%-I W%, 3(&--1*6647,$e!
BOE=D<



E#(,#*5'6$-'6-,"1$./($-0'/(-, 3#5$.(#+'F/(B

Ce67/;'[7GI7:P'/0 I
X07G5G'KO0!I0\7*+G08 I
A1;067/;'P0!:08'$1 ]
&'KK0601;!73:'01/08 ]
18;0*'/17++6)7/B |
W W VW dw cW W I\
J*OYB7;!*0; Uo; mUQO;!PO6IYOGG 1qi

"H#$%EE) N+%"+>3&.", &., " [#'0-%'%&.-$%2&.I'+3"#/8&1," ;&' 71%&3"8"/+%6&-%&,"2+3'0%+8& G @

Many Popular Characteristicsldentified

G5!$+&!5, @& @%3,%.48-1$+%$!$8-$& 115631 1, 55&BR($I3RE,',(%3;14,$83%9;153%'&>63?A1$+&!
@%3,%.48&!$+%$1>%-1'&$!.:1'6-$!3&-60398&-1>VHbI$#1%& Yo( THBY=165!$+&!SV13&-6039&-DAI>+,9+!
(15,1038 -&@&(-0"%3,-&-1%(;! ?,(1!65! %1@,98! 236@, 1&1! B1&$%, 4811 %(%4:-,-| . ABHERH),
=%6/4&,. 1>83&!(&%34;1%-196"6(1%(1 !>&3&!560(1!,(1VU!3&-6039&-<!*+&!$+ 31!'6-$196"6(!
9+963%9$&3,-$,9! $+06$! >%-1 SEBEAVISHT,' (| #1+ &/, +$. 171 >%-!1'&$! ;| ES! 65! $+&! /!
38-6039&-<! *+,-1 -1+ /+1 96(-,1&3, (/! $+&! %11,$,6(%4! &55639194&1 % (1! 5,(%(9,%8&-6039&!
3870,3&1! $6! 18 @&462! ,($&3%9%,@&! 6(4,(&! $664-<! |6$+! 652FBIROREHP O-,(/! 389644, 58!
&LY%'248-1 %(1! ,($&3%9$, @&! 563'UBIBO%SE! %.60$! 1%9%S$,6( 9633&4%b$&+! 9%44-1 536']
29%3$,9,2%($-165!";1238.@,60--$BHI6(1&3I=U=USERHB6$+&3193,$,9%4!1%$%!4,$83%9 1 BE<G4243-
8F"/(%Z,6!%(11]+%3/%@%!=U)Vj!"4,%1,-19%(1100--6!=AIE( 1+, $+D3,$, 09B&!1 %/6/: F-1%62236 969+
65! &($&3, (/! ,($6! 1,%46/08! > $+! 4&%3(&3-1 % (1! 23&-&(S$, (/! $+&'1 > $+39BIAL! 236.4& - B-&&!
9+92$&3IE4ED<

Practical Advice for Data Protection B(Too much) Individual Responsibility?

*+81@%3,%.481\23%9%,9%41%1 @, 9&F! $8-$&1(B&60898! 286 @, 1&1!23%9%$,9%4! 63! 96(-$309$, @&
%1@,9&!56310-&3-Al 019886634+ (*)'%6(7#!, | $10//&-$&1 <IH-I5,/03&& /+H-+6>-Al$+&!1,5583&(3!

$;28&-! 65! %1@,98! $&-$&1! 563! -+6>&1! %! @&3;! 1,55&3&($! 1,-$B-OY,G4&! -%'2488%$%'

4", 1$H++'Uo(TH),1>%-1.;15%31$+&1'6-$196"6(1563'165! 23%9%$,9%41%1 @, 9&<!" (| $6$%4A! Eil 65!$+&! SV!
3&-6039&-!,(9401&1!-0//&-$,6(-! 6(1 +6>! $6! .&$$&3! 236$&9$! 6(RIH$%! 6(4,(&A! 563! &L %248 ;!
(-$%44,(/'%11%(11$3%97?, (/1. 469?&3-AI$0BEHIA69%$,6(1$3%972, (/AI0-,(/1%!_:NAI9+%(/,(/!1-69,%4!
'81,%!-8$$,(/-16310-,(/!1-&903&12%-->631-<!0&4%$&1!$6,-Al=)!38-6039&-13&96"&(1&1!0-, (/!

%&S$, +%SHT, .,"THAI -09+! %-! 23, QWE(-,$, @&! ,(1&2&(1&($! 63! (6096"&39,%4! '&--%],(/!
0622-Al-&%39+1&(/,(&-163!&'%,41236 @, 1B.3-<

)=9



C+,4&)-$82-1$6>9%31-1'63&! 1%$%!236$89$,6(16(4, (& 04(1064$83(%$, @&!-&3@,98-1%3&1&%-;!
$6! -0//&-$! %(1! 65$&(! %4-6! $6! ,'24& ' &(SA! $+&-&! %3&BIEH(%64! -6403$,6(-! 563! $+&! 236.4&.-!
-03360(1,(/'11%$%5,9%$,6(<!*+&3&1%3&1'%(;!96($36 @&3-,%4!,--08&-Al-09+1%-13,-2-165!1,-93,",(%$,6(!
384%$8&11$6!1%$%!-;-$& -Al$+&10-&165!%60$6'%$& 11 1RO, BL--$&-1, (1, (93&%-,(/1-69,&$%4!
063&9863!3,-2-165!-03 @&, 44%(9&! $+360/+!-'%63$!$89+(646/,&-1B563!'638&! 1&$%,4-Al-&&19+%2$&3!=<)D/
$+9%$19%((6$!.&1%113&--&11.;1,(1,@,10%4-19+%(/, (/'$+&BYED, 60316 (4, (&<'W63!$+,-13&%-6(Al'%(;!
-9+64%3-! %3/0&! $+%$! 93,$,9%4! 1%$%! 4,$83%9;! %2236%9+&-! -+EBUDEESH! 4/55H6! $+&!
(1,@10%4-1.;196(@8&;, (/! $+&!,'238&-,6(1$+%$! ,$! ,-1021$6! $+&! (1, @,10%4-1$6!-64@&! $+&-&! ,--0&-!
$+360/+1%(1%4$836ER 3(8$!0%/&B&</<AL:%(/3%Z,61%(11#&4>;(1=U)YjIM%3',1&$!%4<l<lU=UD

"(1631&31$6!&L%', (&!>+&$+&3I&L,-$, (/16(4,(&!193,$,9%41 19888914386 039&:-13896/(,-& 1I$+,-!
-+,58$! 65! 3&-26(-,.,4,$;1 $6! ,(1,@,10%4-! %-! 236.4&'%$,9! % (1! -0//&-$&1! .36%1&3A! '63&! -;-$&',9!
0%62236%9+&-! ,(-$&% DAl 63046(/-, 18A(L, @,10%41-640$,6(-Al $+&! 96($&($! %(%4;- - 5GBS &B!
5631%.$,/#1'%44"%12  <IG(&!3&-6039&!$+%$!'&$I$+ -1 @%3,%.48! @&3;!>&441>%-1$386A83(2%
1./ 8%S$%e! ;! $+&!;60$+! '&1,%! 9&($3&! dK59! Q&1,&(Z&L$BM)XD<! "(! ,$-! -8&9%,6(! d]&96',(/!

%9$, @&€!B63,/,(%4R!IdH?$, @!>8&31&(eDAIS+&!>8.- $&!>3,$&-R

@O0761'1$! 74)3;! ;B'8! ;)+'/' 94'$! :7;7<! /71! )K;01! GO7:! ;)! KOOG'1$8! )K! BOG+G0881088! 71:!
+)Y06G0881088#!?7B'8!'8!31:068;71:74G0%!78!'Y0! 760!0\+06'01/'1$! 7!+6)K)31:!1;,0/B1)G)$'/7G! 71:!
8)/'0;7G!;6718K)6*7;")1!;B6)3%$B! :'$';'87;")1#! N'$! /)**06/'7G! 71:! $)P061*01;7G!'1; 0608;8! 760!
K30GG'1$!;B'8!:0P0G)+*01;#! A;1'8!/B767/;,06'80:141' $G)47QISEI*01;8! 71:!B'$B!;0/B1)G)$'/7G!
117%/8#IAL:'P:37G8!71:;BOY'P'G!8)/'0;1'760!'1';' 7GGII'1I7TY07M!+)8';) 11 DK/IU0:'01701;63*191)!
7,0<%N)Y1!;,6718G7; }#E

W6446>, (/! $+,-1 -$%$& &(SA! $+&! >&.-,$&! $%2&-! 1,55RIAH! 65!\.&96', (/! %9$, D&F! ,($6!
96(-,1&3%$,6(<! W63 &L%'24&A! $1%3/0&-1$+96$!1%.-$, (&(9&! - (65! %6(! 625 B(3%-$3,9$69,%64!
2%3$,9,2%$,6(<! #6'&! $,2-1 563!\1,/,$% A EBEFIEY63&! 655838 1A! 0! $+&!>&.-, $&! +,/+4,/+$-1 $+%6$!
$+&-&! -$&2-1 3&70,38! 9&3$%, (! 2(6>48I&E(/! > $+-&A481 -9,24, (&A! %(1! $+%6$! $+&;1 9%(! -$,44! .&!
-0.@&3$&1!.;1$+&196'2%(,&-1.&+,(11$+&!,($&3(&S$!-&3@,9&-<I*+0-Al$+&I>& -, $&196(94018-Al>+%$!
H(8&A&L! 1 %:%" +,.. OVt H+19B-1$+ -1 +8&42-1B.3-.8&96'&! %>%3&! 65! 1%$%!964489%,6(1%(1! $-!
3,-7-Al-09+1%-11,-93,",(%$,6(A! %-1>&44 B #+1' 4* &HSH %8 &-' Yo ST + &1>&..- $&!94&%634;19%44-!
5631264,$,9%41%9%,6(1%(11%-?-138%1&3-1$6!.&96'&!%964BLYI21 2%3%$,&-A!l@,%!96(-0'&31%1@,9&!
98&($3&-1%(1!,(19,@,4!-69,8$;<

a6>&@&3A! $+,-1&4%.63%$&! %(1!-62+,-$,9%$& 1! 23UDEEUATYD-0%4! (1 $+&!-%'24&<!"(!
$6$964A16(4;1)il 3&-6039&-'8&$!$+&! @%3,%.4&!\-;-$&',91%622R68(258.-60398.!'&$!,$! @&3;1>&44A!
(,(&!'&$! $! % (1! -,L!-6'&>+%6$!'&$! $! B-&&! 5,/<ED<! W03$+&3! &L%'24&-! ,(9401&! $+&! df4,9?-%5&e!
>8&.- $&F-1-89%,6(1dc+%$19%(1>&116e!$+%6$19%44-BEBM3 L& /(19(115631.&96', (/1264,$,9%44;]
%9%, @&BO=XDAI%(LI$+&IAQ%S$+>%-+,(/e>&.- $&IS+%$I03/&-10-&3-1$61$+,(?193,$,9%44;1%(11$6!d1&'%(
$612(6>1+6>! 1>+%S$H /66111r,(1%(1%0$6'%$& 11 189, -,60%?,(/!-;-$&1! -11&9,1&11026(<!"(1%!
1&8'693%09;! >&! 18&9,1&! $+,-! $6/8&$+8&3<! 460! -+6041! +%@&! %! -%;e! BOIXD<! *+&! d8,/,$%4! 8&5&(-&!



:4%);.66?e!503$+&3!,(9401&-1%!d96"0(,$;!1&58(-&!$668e!%(1!%9$, @,$,&-!$6!'6 @ &!d536'12%3%(6, %!
$6!26>&3e! %(1!563! 2&624&! $6!d3&96/(,Z&! $+&,3!9644&9%, @ &I BREN S+ % (1! 23%9$,9,(/!
%4$&3(%$, @&-1$6!6223&--, @&A!0(KO-$!1%$%!9644& 991 6( @h&K 1 108$eBOE)Al2<SUD<

Other Types of Practical Advice

*+8&-&! &L%'24&-1 (6$!6(4;!94&%34;!'&$! $+&! @%3,%.8&IHB3! %! -;-$&',9!1%2236%9+A! .0$! $+&;!
%4-6!96(-$,$08&!,1&%04!&L %' 24 &4¥BFBH#1%&'V' . *1#,$%& %! S 156 3'165123%9%,9%4!1%1@,9&!B-&&!
5,/<XD<H,- 1563'165!%1@,9&! >%-!96'2%3%$, @ &4;98003&0-1 6(4;! ,1&($,5,&1!,(1)il 65! $+&! SV!
3&-6039&-<I'$\o-165$& (1236 @,1&1!,(196".,(%$,6(!>,$+!16$+&3!56 3 16E. @, 9&<

4(#3-,3H5$H#8>,3'

&7;71+6);0/;)117:P'/0 I
>G;0617;'P0!I806P'/08 I
jO;Y)6M8I)K!IG';067/I I
C)G';/7G!hI8)/'0;7G!7/;P'8* I

A*7$'17;)1)K!17G;0617;'POs in I
.3++)6;!Y";BITnA8!O;/# ]
n;B06e!7:P'/0'K)6!38'1$!7G$)6';B*8

W ) W ) VW \A aw d cW

J*OYB7;!*0; uo; mUQ;!PO6I'YOGG lqgi

"#3$%&F)'V"00&%&/,',67&." TH+2,"2+3'+5:"2&"5&/,"0"&5" ", 9%8& .-$%2 &!

*+&15+,311'6-$196"6(1563'165/% 1@, 9&!, (1$+&!-%'24&! "1 %5$&31%1@,98!16(11%$%!236$&9$,6(1%(1!
%4$83(%$, @&! -8&3@ %-1 961811 %-I $:%"3.'*)' &#$,"%!- | B)X! 3&-6039&-! (1 $6$%4A! -&& MB!I
0&-6039&-!,(1$+,-19%$&/63;1%9%, @ &AQUOE3-1$6!-+%63&I$+&, 31(&>17(6>4&1/&1%(11%>% 38 (&--!

> $+16$+&3-Al$+0-18-$%.4,-+,(/ld(&$>637-16514, $EANWD, 1&:$1%4<I=U=UAI2<)=DAI631-$%3$, (/1%!d9+%, (!
389%9%,6(€!65!93,$,9%4!$+60/+$1BQ%3?2+%'1=U) YL SIOD& 1! (1$+&1%9%1&, 914, $&3%$03&<!" !
239%9$, 9&AI$+,-1960411'€%(1%-?, (/10-&3-1$6!-+%3&!$+&,312(6>481/&!>,$+!$+&,3153,&(1-1%(1!5%' 4;Al
-09+1%-1$+&!08%$%-&45,&e1>& - $&!$+06$!%-2-10-&3-1$6!d-+%38&1:6031?(6>4&1/8€e!6(1$+&!.6$$6'165!
&%9+12%/&BO=UDAI63!1236@, 1,(/'%$&3,%41$+%$!9%(! £5B.E. 168518:3-1%.60$! 1%6$%65,9%S, 6(<

G(&!148&--196"6(1$;28165!%1@,9&! ,(1$+&!-%'24&196(-,-$& 1! (156-$&3, (/1 $+8#/% 1 #+VoSH*+*)
%&S$, " +Y%S$HAHI%, (Al$+,-,-11,-00--811%(1!3896"&(1&1!, (1$+&1%69%1&, 914, $&3%$03& B-8&19+%62$&3!
=<=jIE<D.0$>%-!,1&($,5,81!,(16(4;1&4&@&(13&-6039&-<1*>6!38&-60EB&6$!' &$!$+,-19%$8/63;| @&3;!
>&441>838&1$+&!1086!76$!*3%97e! @,186!-&3,&-! BOYD! 960H%H$8(,/%'&! dWO0$03&! "(540&(9&3e!

BOgID<!"(1$+&!/% &AI-&96(1%3;1202,4-1%69$!60$!%6!5,9$, 6 (% MEOSOBEAR,; 1189, 1&1+6>1'09+!
!

)=i



%(11>+%$!1%$%! -1 9644&9$&1!.;1%!-'%3$!.3%9&4&S! $+%6$! -1'%6(1%$63;!5631%441202,4-<!"(1$+&! 86116
*306971-&3,&-Al $+&! 4%-$! &2,-61&! d*6! M+06(/&! *+& WOSIBRAZA&e! .3, (/-1 $6/&$+&3! 1,55&3&($!
%3/0'&($-!'%1&! $+360/+60%$! $+&!-&3,8-1%(1! 5,(%44;! 655831 $+38&! 26--,.4&! '%/,(%$,6(-! 65! $+&!
50$03&R!d],/]36$+&3eAld],/1]0-,(&--e!63!d],/!c, (eB%; 46 3&$I%44K) VIXIHA4I$+3&&I50$03&1-9&(%3, 6-!
%63&11&$%,4&1), (1-+GBB &-1$+%6$-$%63$!536'1$+& 123 QB(SHR.$, §4+&!13&-60398&!>%- 118 @&A6281!
,(I=U)VD19%(1118$%,417&;!18@&462'&($-1%6360(111%$% BERESB(E)FU=g< 1*+&13&%1&3,-1$+0-!
-+6>(11,5583&($!,'%/,(%$,6(-165!$+&! 50$03&R! 6(&!5044!65!-03 @&, 44%(9&A! >+8&3&!14,.&3$;! -1-%93,5,98
5631-&903,$;j!6(&!65!$+&!0/463;11%:;-165!. /11%$%e!%(11$+8&IOB20B(+, (11, $)1%(116(&!, (1>+,9+!
$+&!,($&3(&S! -1 /6@E&3(&1!,($&3(%S$,6(UUA Db $+&!,($&3&-$!6519,%,Z&(-!, (1" (11%(1!>+&3&!d%!
%4%(9&1,-1-$3097!.&$>8& (123, @%9;1%(1!$+&!3048165!4%>€!B,., 1<D<!*+&-&!1&$%,4&1!,'%/,(%S$,6(-1%34
@&3;1'09+! ,(14,(&! >,$+! 9%44-1 $6! 56-$&3! 2&624&F-1 d93,$,9%4! ' YBOMB/6(etU)SA! (6! 2%/&!

(0.&3D 163!d,(53%-$309$03%4!,'%/,(%$,6(e!, (13&4%$,6(1$6!1%$MB[3BARB!%4<!=U)XA<ED

H(6$+&3!3%3&!563'165! %1 @,08I0444'S #$2' X", (*/'*) 1+)*"[%$#++" 60,.5. GXY;.  HAl
>+,9+150-1, 1&($,5,&1!,(1&,/+$!38-60398-<Ic+,481'6-89,(&11$+,-1> $+16$+8&31563-165!%1@,9&A!
6(&!3&-6039&!5690--&11&($,384;16(1$+,-1$;2&165!%1@,9&R!%!-+63$!1690'&($%3;16(1+6>1$6!%99&-!
B(&F-1 1%$%! $+360/+! W3&&16' 65! "(563'%$,6(! 3&70&-$-! BO=)D<! W,(%44;A! 6(&! 3&-6039&! 236@,1&1!
23%9$,9%41%1@,9&!$+%$!>%-1(6$!,(9401&1!,(1$+&196 1, (/!-+&&$!%(11>%-1$+0-1961& 11%-1\6$+&3F<I*+8&
dQU%$+>%-+,(/e!>&.-, $&!655&3-1$+3&&!1-$&2-165123%9%, 084BSEB@0381%438%1;160$4, (&11%.6 @&DA!
65! >+,9+! 6(&! %113&--&-! 2&624&! >+6! %224;! 1%$%! --$&'-R! d"5! ;6013&! 1&246;,(/! %4/63,$+',9!
--$&'-Al48%3(1%.60$!$+&,314, $%$,6(-<!a, 38&1%(1&$+,9-1&L 2&3$!$6!16!%6(1%4/63,$+',91%64, $e! BOIXD
*+ -11,389$19%44!$61969%,6(!,-10(0-0%41%(11>%-1(§H1FBO(;|6$+&3!3&-6039&!,(1$+&k' 2484

Appealing Visualisations

H-18&124%,(&1!,(! 9+%2$&3! 5603A! $+&! 961, (/! -+&&LEDAB! d-2&9,%4! 9%$&/63;e! @%3,%.4&! >+,9+!
>06-1,($&(1&1!$6!+,/+4,/+$138-6039&-1$+%$! $%6?& | UTMBM%2236%9+ BI6($&($! 63! 5G BB &!
236K&9$!5690-1&L$3&'&4;| H&BDY'E | &-2&9,%44;13896"&(1&1! ;1 &-$%.4,-+&1123%9$,$,6(&3-<!
Q6-$! 65! $+&-&! %-289%-1 23&16',(%($Mb,'&1! $6 -02263$! %! -&48&9$,6(!! EHE@&3-&! &L2&3$!
(383@,&>&8GEBAI-6'&I(6@&A!5, (1,(/-1>&3&),1&($,5,&1R1HSI65!SVB&-6039&-10-8&1%44, %&H+1'
TH#.0%&H. Yo$HAH, -196228%3-1$61.&196!-'%441(0".&3196(-, 1&3, (/'$+% S/ @,-0%4,-%$,6(-165!1%$%!
881 -1 9%(1%2236%95+%S$! 65$&(1-0//&-$&1!,(1$+&!14,$&3%$03&!%-16(&! >VOABHE3,%4(/!

96'24&L! $62,9-1%360(1! 1%$%! $&9+(646/ BSF"/(%Z,6! %(1! [+%3/%@%! =U)Vj! c,(1&;&3! =U)Yi]!
1%(/3%Z,6!9%(11#8&4>;(1=U=UEn6>& @&3A! $!-+6041!.8!(6$& 1 1$5-9p8B %3,%.4&!,-11,55,904$!$61961&!
%(1A!$6!-6'&! &LS&(SA! %! '%$$&3! 65! ,($&323&BIEIEALESY0,4-16(!$+&! 38%6-6(,(/!.&+,(110-,(/!

!
$12)YOP06%!;B!0\7*+G0!7G8)!B'$BG'$B;8!B)Y!a3'/MGI!;B080!608)36/08!/71!40/)*0!)3;:7;0:%!8!;): 7IR8!
38068!760!G'M0OGI!/)1K380:141!1ZK3;360[!8/0176")8!;B7;!;7MO0!+G7/0!40;Y 00 15V

!

=S



@,-0%4,-%$,6(-'&'&3/&1!,(1$+&!,($&3@,&>15,(1,(/-1%(1!>,44!.&!1,-90--&1!,(19+%2$&3-1V<=1%(1!i<!H!
-'%441-8&4&9%,6(165!1%%$%!@,-0%4,-%$,6(-1536'1$+&!-%'24 & 9468&11 &46>!B5,/03&1)) Dk

Al ‘{4
o %0 occo

"#$%8D)'N".$+3".+,"-/'-0",; &' WV+,&/ @%+@&/X'15+,+'-2,-7$.&.4
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Can I play with an algorithm?

We created \: this algorithm :l to help an imaginary fire
department predict which buildings are at high risk for
fire.

All of the boxes represent real buildings. Hover over them
to see building characteristics. Click on different
combinations of \: variables in the bubbles below \/\ to

add or remove them from the algorithm.

Once the predicted fire risk passes a threshold of 30% fire
risk, the building will appear with a flame to alert the fire
department to inspect it!

*Created using data from the NYC Open Data Portal

¢ © © @

(Neighborhood ) ( Square Footage )( Building Age)

Whoal! Height has a big impact. Looks like that variable

(Total Occupants ) (Business ) ( Property Value ) gEELY has a high weight in the algorithm
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5.1.4! Conclusion and Discussion

Introducing the Topic of Datafication
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Novel Findings regarding the ResourcesO Origin and Formats
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Parallels between the Theory and Practice?
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5.2%Goals, Strategies and Challenges of Critical Data Literacy Resource

Creators
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5.2.1! Creation Contexts of Critical Data Literacy Resources
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5.2.2! Critical Data Literacy Resource CreatorsO Goals
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Resource should be
easily accessible & fun

People take
action

Creating personal
involvement

Thinking critically about
datafication

Different audiences
need different
approaches

Awareness & basic
understanding

data literacy critical data literacy

Goals of th_e resource / CreatorsO strategies &
understanding of critical principles in implementing

Well-founded
decisions on design
& content

The dilemma of data

protection advice

Using resource in

Challenges & practical
educational setting

considerations

Sustainabili
vy Evaluation of the

resources

Funding
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-09+1%-RIC+%$!&L%9$4;116&-1%N93,$,9%4!385489$,6(F165!1%$%!$8.9+(646/,8-18($%,4n1a6>19%(1%.-$3
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Awareness and Basic Understanding
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Contributing to a

. " . movement
Taking political / societal

action

Knowledge & language for

participating in (public) data

debates

Informed decisions on
data & technology

Empowering people to
educate others

Digital & data

prizeitan sl People take action

Systemic / (infra)structural Personally
understanding of data & affected
technology

Providing critical L -
frameworks Thinking critically Goals of the resource /
about datafication understanding of critical
data literacy
Understanding
implications, risks &
harms

Empower people,
give them agency

Understanding how
technology works & i
shortcomings Awareness & basic

understanding

Understanding
opportunities
Awareness &
sensitisation
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Thinking Ciritically about Datafication
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People Take Action
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5.2.3! CreatorsO Strategies and Principles for Implementing Critical Data Literacy into

Practice
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Not telling learners what to think Engaging format
but supporting them in forming (interactive, experiential,
their own opinion conversational)

Resource should not be too Easily accessible approach

negative/scary - triggers fears (low threshold) Important to use

Connecting to Ere) Uil
peopleOs real-life
experiences Using a persona to
develop / guide through
resource

Important to make
the resource fun

Resource should be
easily accessible & fun
Imagining different
future scenarios Story-based
approach

Designing target-group

specific resources Adapting the

resource to peopleOs
existing narratives

Creating personal

involvement

Different audiences need Considering
different approaches representation

CreatorsO strategies &
principles in implementing

critical data literacy Challenge to reach

the intended audience

Resource informed

. . by theol

Well-founded decisions U
on design & content

The dilemma of
data protection
advice

Resource
developed as part
of a bigger project
Collating existing

Practical advice resources (own &
empowers learners, external)

(ST EUTEIEED Data protection advice

tricky/pointless: systemic . X
A solutions needed Ethf”rS;‘s/g:?:;'ng

Resource informed by
creatorOs own experiences
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Creating Personal Involvement
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191 d$+,(14,(&e!%-138-6039&! 938%6$63-1 65$& (! 5&&AUEBOHUL %6$%65,9%$,6(Al.0S! $+&;!-$,44! >%($!
$+&,3!38&-6039&!$6!(6$!.8!$66!(&/%$, @&!Bb631,897!"($&3@,&>POAI-Y D! .&!-%, 11 $6$!$+&!
($83@,&>81193&%$63-!1 1,1! (63! %/3&&! 6(! %! 96"6(! -$%ER2%3 D58IG6-&1! %2236%9+! $6!
93,$,9%411%$%!4,$&3%9;1.0$!3%$+&31&L238&--&1!1,@,1&1162,(,6(-<1*+,-1,-1,(14,(&!>,$+!$+&!-$01&($!0-&3-!
65193,$,9%411%$%!4,$83%9;138-6039&-!,(1';123,63!-$01; AL BUISL-$%6$& 11$+ %S 5H6gHE.11$6!

&1 39%3&r1t!,($6!,$e1%6(1I$+06$I$+,-1,-1d%4>%: -1 (& OBIGEL(1 296 36B/08& 15+%$!-9%3, (/128:624&!
0(6$I$+813,/+$1962236%h(112862481-+60411 (65! 161d$+&!3,/+$!$+, (/. &9%0-&! $4&FE 1 ¢!
B#96(1&3!=U=U9AI2<ED

1&-,1&-! $+&-&!1,-90--,6(-A! $+&! ,($&3@,&>&&-! 236 @, BYBS+&3! 96(93&$&! -0//&-$,6(-! 6(!
+6>1$6!93&%%$&!%!-&(-&!65!2&3-6(%4!,(@64@&'&($<!W63! &L%'24&A!'%(;! 93&%$63-124%9&1! %! /3&%0S
&'2+%-,-16(!$+&!0-&!65!-$63,&}, (1 $+&,3!3&-6039&13&$$! [%;463! &L 24 $+&#/4*"$%+!,'*)'
$*'#,. 1$6!56-$&R&9,5,9%33%$, @ &-!,(193,$,9%4!1%%$%!4,$&3%9;13&-6039&-R

?B0!;B'1$!'8"'K!)3!Y71;!1+0)+G0!;)!*)P0!;)Y76:8!7!117667;'P0%!';R8!1);!10/08876'Gl!;B7;!1)3!D38;!;,0GG!
;BO*;B7;#19r<11)3IB7P0!;)!:6)+!7GGl;B080!G";;G0!4607:/63*48%!8)!1)3!/71!,0GG!7!8;)61!;B7;!+6)*);08!
;B7;117667;'PO#1j7667;'PO8!B7P(8);7$)1'8;! 1;BOI'B7P0!71!0%*);)1!;B7;!;B0I!$01067;0!71:!;BOI!
B7P0!71!01:'1$!YB'/B!'8!7IB7++1101:'1$!)6!71131B7++1101:"1$# !,[%;463A1;06P'0Y%!VWVW=

#,',4%34;AIM%3'&(#,&/&($+%A%3/0&1!$+%3$!-$63,&-1+&42!4&%3(&3-1$6!93,$,9%44;!3&54&9%!6(!,--0&-!
%(1!563'1$+&,3!6>(!K01/&'&($A!>,$+60$!%!'63%412&3-2&9%, @&!65!d;60! +% @ &! $6! . &+% @ &!4,7&! $+,-A
$+,-1631 $+,-e#R/&($+%4&3B&3@,&>Al =U=)D<! G$+&3!93&%$63-1 &70%44;!560(1! $+%$!-$63,&-1%3&! $+
&-$!>%;!$6!38&%9+!2&624&!%(1!$6!96"0(,9%$&!96'24&L ! ,--0&-!Bg0-05!"($&3@,&>Al AUEUD
$+%0$!-$63,&-1%3&126204%3A!>,$+IN1!:%3?&-F!$&-$,(/1%01, B(ALV R +;1 16(F$!;60!KO-$! $&44!
0-1>+%$!,$!,-Al$&44!10-1%!-$63;!%.60$!>+%$!%9$0%4 4 B2 2&* ($&3@>A!=U=)D<

H(6$+&31%2236%9+!$3986818%-,4;1.&196((&9$&1!> $+1%!-$6B/6-&1-$3%$&/;1>%-1$6!56-$&.3!
28624&F #%1#+%S$H+ *)' (#))," +$' (%$%' )0$&1,:3&-&($,(/! 1,55&3&($! 50$03&! -9&(%3,6-! %(1!
d%3%$,904%8%r, (/11 $+&!-$&2-1$+%$!>&! (&&11$6!/&$! $+&3&e!>%- | LRI %(1! 8558 9%, @ &!>%;!$6!
'6$, @%$E&! 2862481 B[%:463! "($83@,&>AABME)D6-$&3! 2&624&F-! %/, (%S$,6(! B#,&/&($+%4&.3!

"($83@,&>Al=U=)D<!#,' 4%31 9%44-1563! 1,5583&($! 50$03&! ,'VoRLIERQ Y LBEN! %9%18& 9!
!
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93,$,9%4! 1%$%! 4,$83%9;1%2236%9+&-Al 563! &L%'24&! ,(1[3%:;! &$! %4<F-196(98&2$! 65! d1%$%! ,(53%-$
4,$83%9;e1$+%$!,(94018-15+&1/6%4165!d, (53%-$309$ R GBS 5833, (/$6!16>?&31=UJgIB0S!
+6>11%$%-&BHY+$1.&1938%$& LAI0-&11%(1163/%(,-&1!1,55& 3&(SAEERSV6BIDR6;|&$1%64<I=U) XAl
2<ER&SES+,-! %2236%9+! >%-16(4;!,1&($,5,& 18 AR @BES! $+&! SV! 38-6039&-! %(%4;-&1! (! $+&!
238@,60-19+962$&3<

W, (%44;A1-6'8!,($83@,&>&&!-0//&-$&11$6! 04&I*+%. | (1$+&!1&-,/(165!$+&,313&-6039&!
&,$+83!@,-,.4;A1$6!/0,18!$+360/+! $+&! 38-6039&A!63!%-1%(! (@, -,.4&! 2&3-6(,5,9%%,6(! 65! $+&,3!$%3/&
%01,&(9&<!H!@,-,.4&! 2&3-6(%Al-09+!%-NH((%F!, (| dH((%<!8%-! @&3(&$Z$&!h&.&(e!BO)SD!50(9$,6(-!
%-1%(!,1&($,5,9%8$,6(!5,/03&AIH4/BE! $+&!3&-6039&F-19601,&(9&A! (% @,/%$&-!4, 5&I-GUBEN $%4
BO&,9+&3-$635&3! "($&3@,&>A! =U=)D<! a6>&@&3A! %! 28&3-6(%! 9%(! Gpd-Bi(- &A@ L. 48!
283-6(,5,9%$, 85 +%6$!38238&-&($-1$+&!38-6039& RO, &(9&!%(11/0,1&8-11&9,-,6(-16 (11&- /(!
9%(1196($8($19646(/'$+,-19601,&(9&F-(&&L-<I+ -1>%6-1$+&19%-&!, (IHO$6'%S$, (/" gMAI>+&3&1¢0-05F-!
'6$+8&31-83@&11%-1%(1&.61,'&($!65!$+&)\$;2,9%4F &> 89,$,Z&(!Bq60(6(1g0-05!" ($&3@,&>A!
=U=UD<

Resources Should Be Accessible and Fun

H-194 -&96(1! '%,( ! $+&'&Al (&%34;! %44] ($&3@,&>&&1 %/38&1! $+%$! 3&-60898&! &%- 4!

%99&--,.4&! %(11 50(&+&;! +,/+4 [+$&1I $+&! ,'263$%(9&! 65! %lo #&-' %!, #5&,' %44" %% Al 563!
&LY%'248&.1.;10-,(/153,&(14;1%(114%;14%(/0%/&1%(11% @6, 1,(/!$&9+(,9%416 3!$661%69%18&.,9!1&5,(,$,6(-j!

;1 (6$!0-,(/1$66!'09+! $S&LSAI'6104%3, -, (/! $! ,($6! 9+%62$&3-1631'%7?, (/! $!\-?,"%.4&F! $+360/+!

+&961&3-j1 %(1! .;1 96(-,1&3, (/! 2&624&F-1 96(@&(,&(9&! >+&(! 1&9,1,(/! 6(! %! 563'%$! 63! 1&-,/(<!
a6>8@&3A!%(18%-,4:19%998&-, 481%2236%69+!-+604 1 HEEERAER 3&-6039&F-1563'%$AI 1&-,/(A!

%(1! 4% (/0%/&A! .0$! %4-6! ,$-1 96($&($<! G(&! >%;! $6!,'24&'&($! $+,-1 -1 $+360/+! %!\-$&2! ;! -$&2F!
%62236%9+AI$+%6$! &/, (-1>,$+1.%-,91,(563'%$,6(!$+%$! 16BEPBS,3&! % (;1 23,631 2(6>4&1/&A! %(1!

-46>4;1 65583-1 '63&! %1 @%(9&1! 2(6>4&1/&! 563! $+6-&! >+6! %3&! ,($&3&-$&1A! 1MBEH@&!

16--,&3-16(! &%9+! $62,9! BO&,9+&3-$63583! "($&3@,&>A! =U=)D<! "& @&3$+8&4&-Al -& @&3%4! ,($83@, &
+ /44, [+$&1I$+%$I$+&).%64%(98.! . 85> & & (1$89+(646/,9%41%9903%9;| @&3-0-1%699&--,.,4,$;AI56 318 %'248&
>+8&(1,$196'&-1$6!$89+(,9%BB"-Al3& %, (&11%!9+%448& (/&<

Q63&6@&3AI'%(;1&L28&33!,($83@,&>8&-1%/38& 1 $+B6SIHB0-&1%(!, +1%1#+1")*"/%3$563!
93,$,9%4! 1%$%! 4,$&3%09;! 3&-6039&-<! Q%3,;%! #$6,46@%A! 563! &L%'24&A! 96(109$&1! >63?-+62-1
9+,413&(1$+%$!,(563'&11$+&!18@&462'&($165!$+&1dQ;18%$%!%(11:3, @%9;1G (4,(&e!$6647?, $IBO=D</*+&-§
38 @8%A&1IEHAS+ 4138&(!'6-$! &(K6;&110-, (/! &(/%I, (/' % (1! ,($8&3%9$, @&! 3&-6039&-Al % (1! $+&;!
%4-64,2&11$6!d5, (11$+&14662+648-€19%(1!d60$-'%3$e!$+EEBAIEOBBE Y-, 5!$+&;IKO-$+% @ &!$6!-,$!
0o(1! >%$9+! -6'&$+ (/A $+&;1 >&3&1 4,281 "1 2(6>1 $+,-Al "I 16(F$! >%($! $6! .&! 16, (/! $HHBAEED %!
"($83@,&>Al=UHD 38,$&3%$&-15,(1,(68'123,63!-$01;Al, (1>+,0+!$+&!-$01&($!0-&3-1948%34;!
9%44&1! 563! ,($83%9$, @&! 3&-BOBBAIODA! Vo3& (/$+&(-! -9+64%34;! 9%44-1 563! 2%3$,9,2%$63;!
062236%9+8BE</<AISF"/(%Z,61%(11]+%3/%@%!=U)Vj!"4,%1,-1%(1!100--81U)iD
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G$+&31,($&3@,8>8&11938%$63-19%44& 11563, ($&RIBIE; B RIBHI6(-$,$0$&!%!d96(@&3-%$,6(e!
63! 4&$!0-&3-1 +%@&! %! d$, ;! 4,$$4&! &L 2&3,8(9&e! 65! >+%$! ,$!'&%(-! $6! .&! 065589$&1! .;11%$%6! -;-$& -
B[%;463!"($&3@,&>A!=U=)D<!*+&!60$96'&!65!-09+!%6(1&L 2&3, 2RBEEYHA! >+, 0+!>%-1%64-6!$+&!
d6@&3%39+,(/! -$3%$8&/;e! 65! #,8/&($+%64&3A! -1 $+06$! 48%3(&3-! 3EUMEAHY(! & ,/+$d
Bt, &/&($+%48T$E3 @, 8&>AI=UERI26204%3,$;1651%(1%(%46/0& A UB63D-$;48.1/%'&!,(9401&1!
(1#,8/&($+%48&3PB&-6039&! 503%+&3!-+6>-1$+%6$1 $+,-1%62236%9+! 16&-! (63! (&9& B! 56! .&!
248 &($&1! 1,/,$%44;<! *+ -1 &L28&3,&($,%4! 3%$+8&3! $+%(! \6(4FU$,@83 %2236%9+! >%-! (63!
-6'&$+,(/1"+%1196'&1%6936--!,(1$+&1%9%1&',914, $&3%$03& ! &BEER, $96(-$,$0$8-1%!-,/(,5,9%($
5,(1,(/ 196(-,1&3,(/ $+&! ,"%$&3,%4,$;! 65! ,--0&-! %360(1! 1%$%5,9%%,6(A! >+,9+! 65$&(!'%?8&! $+&'!
1,55,904$!$6!/3%-21563148953(&3-<

H-196(6$+&3!>%;1$6138%69+!2&624&AI'% ;! ($&3@, &>& BBILIAB /+$& LIS +&IA*"$%o+1 %)’
0.#+1' 7#.0%8&$6! ,440-$3%$&! %.-$3%9$! 96(9&2%-! %(1! $6! 655&3! %(6$+&3! >%:;! GH{MD(1&3-$%
Bb631,&97!"($83@,8&>A! =HHR<! &L %2481 65! $+,-! >&3&! %438%1;! 440-$3%$&1! (1 $+&! 238.@,60-!
9+962$&3<! a6>&@&3A! %-! W,&2&! P%(-&(! &2+%-,-&1A! ,$! -! 9309,%4! $6! %@6,1! -$&3&6$;2,9%
@,-0%4,-%S$,6(-165!1%$%!-;-$& - 19H(H&Y610-&!, %/&-1$+%6$128624&819%(1384%$&I$6R
HO'Y71;0:1;)!140!*7;06'7G!40/7380"'K!)3!;1+0!I'LI+6'P  7/1M)6!:'$";7G!80/36';11)110))$G0%! )3 Y'GG!
$0;!+7:G)/M8%!1)3!$0;!*7;6'%!1)3!$0;! 7TGG!)K!;BO8DH08%d 43;!;B0O80! 760! *7$08! +0)+G0!:)1R;!

60G7;0!;)%! G'MO!";!:)081R;! 8;'/M!'1!;BO'6! BQYA# 0! Y71;0:!;)! 40! *7,06'7G%8)! ;71$'4G0! 71:!
60G7,74GP71801'A1;06P'0Y %! VWNVW

W,(%44;A1-8@&(165!$+8&I$&(1&L2&33$!,($83@ , &> SBEMTHAFIR %o+()0+™, 40", <I*+&I&($,3&!
38-6039&A!$+&:1%3/0&1A! -+6041! .&1%2236%69+%.48&A! 24%(SBBBUL ! %6(1! $+,-1-+60411.&!
3823&-&($&1!,(!,$-!@,-0%4!-$;4&<I*+ -1 -12963%$,904%34; S TREMBK-6039&-1$%3/83, (/1 %104%$-Al %-!
$+8&;1d'0-$!>0%($!$6!4&%3(e1%(1!$+0-1d, ($&3&-$!%(1836YD, 6(e!'0-$!.&!-0-$%, (&1!$+360/+60$!

%! $3%, (,(/' R 109%$,6(%4! 3&-60TDEHIS,0%4! *&9+(646/;! M64489$, @&! =U)XA1%11,$,6(%4!'%$8&3,%4A!
2<)BXI#,' 4%34;Al[%;4631% 3108+ %6$!02&6248&1-+60411&(K6;1$+& &L 2&3,&(9BA$604114%0/+
B%:;463!'($83@,&>Al=U=(IBBIN6$!*3%9?AI+&1%,'&11$6!,(9401&!%(!, ($&3%9$, @&!I5&%$038&!, (1$+&!5,3-$!
EU-8&96(1-165!8%9+182,-6 18A(LH+&1& 2+%- -&11$+%6$18-2&9,%44:1$+8&-&!, ($83%9$, @ &!$%-?-1-+6041!
& &($&33%, (,(/1%(1! 3&-6039&! 938%6$63-! -+60411%4>%;-1 %-?1 $+&'-&A@&-R! d$+&! $+,(/! $+%$! :60F3&/!
%-?,(/1$+8&!2&3-6(1$6! 16A! -1, $150(1 % SIGBAXDGS+&3-1870%44:1-$%$& 11 $+%6$! $+&:1%,'&11563150(!
%(1!,($&38&-$,(/'BPY%(-&(DAI&($&3%$%., (,(/|B#9+&?$&3D!%(1124%;504!B#,&/&($+%4&BDI3&-6039&-<

Different Audiences Need Different Approaches

H(6$+&31'%6, (! $+&'&! $+%RI&3/&1 |,(1%44] ,($&3@,&bH+96$,5583&($! %601, &(9&-! (8&&1!1,55&38&($!
062236%9+&+ >%-1%6438%1;!,1&($,5,88+&!4,$83%$03816(193,$,9%4! 1 %$IBIEFEAMMA3', | &$!%4<!
=U=UD6(1!,(! $+&!238@,60+9623&*+&! ($&3@,&>-1503$+&3! 38 @&%4& 1 $+%$! -& @ &3%41938%6$63-1+
185,(&1! @&3;!1,5583&($! % (1! 65$&(!-2&9,5,9!%01,&(9&-A! -09+1%-1 &109%$63-A! 9+,413& (Al $&&(%6/&3-
:60(/1%104$-A12%3&($-Al[&(&3%$,6(10A1%9$, @ ,-$-1631%1 @69%$&-AIKE03(%4,-$-Al4%>;&3-Al$&9+(646/,
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7&>10632IM,$;138-, 18($-A1286248!>BHSE(10-&!SHYS&I(&PA!631286248!>+61%638!628(1$6!$%72, (/!
%9$,6(<! ab>&@&3A! %4-6! -6'&! .36%1&3! /3602-! >&3&! '&($,6(&1A! -09+! %-! %44! [&3'%(-!
BO&,9+&3-$635&3!"($&3@,&>A1=U=)D!63!028&624&!>+61>%$9+*_e! BiehA6BUILER)AI-28%7, (/!
%.608$!+,-13&-6039&!d"($&3(&$!65!N @81 [#8.@&3%4!938%$63-1503%+ S@PHMAERH*" %!2"
$2, #+$,+(,( %0(#,+!, 563! $+&,3! 3&-6039&A! -09+! %-! %01,8(9&-! .&;6(1! NO362&! %(1C#H&!
BP%(-&("($&3@,&>Al=U=UDAI63!.&;6(1!$+&!d1,/,$%413 /+$-1986(,8631&3!$6!(6$!KO0-$!023&%9+!
$6!$+&196(@&3$&1e!B[%;463!"($&3@,&>AlI=U=UD<

8&-2,$&! $+&-&! 1,55,904%,&-A! $+&! '%K63,$;! 65!>C&3 &2 %0-,-& 1! $+&! #/4*"$%+!,' *)'
$%"1,9"*04".4,1#)#1™,.*0",. <I"(123%9%,9&A!$+,-196041!'&%(11&@&462,(/'%!3&-60398!263,5,
%!469%$,6(!B&</<AIH0$6'%$, (/' qMA! OEEDA!938%$, (1 2BBEHPB @ &.3-,6(-65!%! 3&-6039&!B86!
"6$!1*3%972DYDj11&9,1,(/'6(1%!563'%$!.%-&1!6(!;603!,($&(1&1!$%B!%01,&(9&!B&</<A!2619%-$-!
563!d-&(,63!48%1&3-!,(1$&9+eAlP%;!"($&3@,&>AI=U=)Dj!96 ., (AR (STHR3' % $-1%6(1!%62236%9+8&-!
(1 6(&! 3&-6039&! $6! 9%$&B!1,5583&($! 48%3 (268! BO&,9+&3-$635&$&3@,&>A! =U=)Dj! 63! $6!
9644%.63%$&!>,$+!-69,%4!'&1,%!,(540&(9&3-!$6!3&%9+1%!;60(/'$%3/&$!9601,&(9&'B#9+&?$& 3" ($&3@,&:
=U=)D<#&@&3%4!93&%$63-1503$+&31&'2+%-,-&11$+%$!, 1&($,5;, (/!; 603 VDASSRIRE S, (/'$+%6$!
;60!16!.&9%0-&!1&9,-,6(-!>,4419%-9%1&!536'| $-€¥%0;463!"($&3@,&>Al=U=UD<!*%3/&$,(/!%!.36%1!
%01,&(9&! >%-! -&&(' %-! d%! .,/! 9+%44&(/&e! BO&,9+&3-$635&3! "($&3@,&>A! =U=)D! %(1! -6'&!
(P&3@,&>8&&-! +,/+4,/+$&1! $+%$! ,3BG!%.4;! '26--,.4&! $6! '%?&! 6(&! $664! $+%$! 9% (! 3&%69+!
&@&3;6(&e'B60(/&EB!$+%HAB6109$1563!8&@&3;6(&!,-1%!236 1095 !668HBPYo(-&(A!%11,$,6(%4!
'%$8&3,%4A!=DRG6>& @ &3A!$+&;!%4-61%3/0& 1 1$206%HD!4,$&3%9;!$664-1960411%(1!-+6041!3&%9+!
&@&3;6(&e!'Bg60(/&($&3@,&>Al=U+UD<

G(&!>%;!$6!38%69+! 1,55&3&($! 2&624&! $+360/+! 93/4504b41883%9;! 38-6039&-16H6PHH!
38-60398!$8,*48.,>." =#.$#+1'+%" " Yo SHZIPYo(-&(1+,/+4,[+$-1$+ -1>+&(1-+&I&L24%, (-1$+%$! ,--0&-!
%360(1!1%$%5,9%$,6(1+%@&!d-6!'%(;! 1,'&(-,6(-eAl536'1$&9+(,9%4A!-69,%4A1264,$,9%4!$61&96(6', 9A!
0(1! $+%$! $+&38&! %3&! d1,55838&($! +667- $+%6$!'%?&! 2862481 $,9?1%(1! ;60! +%@&! $6! $3;!$6! 5, (1! $+&
+6672-19(11.0,4116(1$+&'e 'BPY%(-&(1"($&3@,&>Al=UUDA63!-,' 4%34;1-$%$& 1I$+%$R

AlL,B'1IM!YB7;1)3!100:!;)!:)I'811)3!100:!;)!31:068;71:!;B0!1 7667;'P08!;B7;!+0)+G0!7G607:1!B7PO!
'11;B0'6!B07:!76)31:!;B080!'88308#!9r<!?B0I'*'$B;!B)G:!'1!;B0'6!B07:!7!17667;'P0!;B7;!1)3!78!;BO!
*7M06!*'$B;!/)18":06!31B07G;BI%!)6!;B7;!1)3!7/;37GGY71;!;B0*!;) 'B)G:!7!:'KK0601;!17667;'PO!'1!
;B0'6!B07:%!G'MO0!;B7;R8!+76;1)K!1)36!$)7G!71:!;B7;IM'1:) KIB7IM;B7;!M'1:)K!+068378") 171!

+6)+7$71:7!'8!4+60;;1'0\+G'/;GI! 'KK0601;!;B71!0174G'1$! G';067/'08! K)6! +0pr&®@jlY ! 60/0+;'PO!
760!;B)80!+0)+G0!;)!:'KK06010887$08s!, O7I1G)6A1;06P'0Y%!VWVW=

*4 -1 706$&! +,/+4,/+$-1 %! 9309,%4! 26,($R! $+%$! &(%, B&BY69,&-! ,-! %! 50(1%'&($%44;! 1,55&3&($!
062236%9+$+%(1$3;, (/1$6/2&:3-0%1&12&624&1$61%162$1961983$%, (162, (,6 (<!"(-S&Y1AI&(%.4,(/!4,$8:3%9, &
+60411'&%(1 &'26>&3 ,(/ ! 2862481 $6!563'1 $+&,3!6>(162,(,6(! %(1! %9%$! 6(!,$<! *6! %9+ &@&! $+,-Al
28624&F-11,55838&($!26,($-165!182%3$038!1%(1!$+&,3!&L,-$, (/1 (%33%$, @&-!-+6041!.&!96(-,1&3&1A1%(1
$+813&-6039&1%61%2$8&11%699631, (/4;<1*+ -1 -1, (14, (&!>, $HEIBO(11*306(/F-1963/0'&($!%.6 @&A!
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>+,9+1-0//&-$&11236'2$ ,(/ 12&6248&!>,$+!70&-$,6(-!3%$+&3!$+%(1236@,1,(/! %(->&3-!,(1631&3!$6!
(@,$&!$+&'1$6148%(!,($6!283-289%, @ &-I$+&;!' /+$16$+&B>UIZ&&!> $+K!

H!5,(%4! %2236%9+! $6! '63&! $U3AR! -289,5,9! 3&-60398-! $+%$! $+&! ,($&3@,8>&1! 938%6$63-!
-0//&-$811>%-1$+%$!, B, D63FYo(SISB+ #(,"" 4", +$%$H#*+ <PY(-&(AI563!&L% 24886$811$+%6$!
-+8&118&4,.83%$84;!1,11(6$!0-&!03&238&-&($%$,6(-165!28&6248.!.89%0-&!, $F-1 @&3;!1,55,904%!,5!:601>637!
%1/46.%4196($&LSAI>+%$!-?,(1964603!16!:6010-8&A!>+%$!/&(1&3!16!;60!0-&A!>+%$!-&L! 16!:60!0-&!
%(1!,$!%4>%;-1&(1-10214667, (/! +633, . 48%6(-&(1" ($&3@,&>A! =U=UD@&3%4! 6$+&3!938%$63-!1,1!
0-&1%! @ ,-0%41283-6(%! ,(1$+&! 38-6039&! B-&RA/HGR! . 0$3853%, (&1!536'1%-- /(, (/'$+&!'%, (!
9+963%9$&3-! ,(! $+&,3! 3&-6039&! %! /&(1&3! B#9+&?$&3D/R! BB &1 B%9&! 2&3-6(165!
(18$83',(%$&! /&(1&3A! %! (6(,(%3;! 2&3-6( e! B:%32&-! "($&3@,&>A! =U=)D<! "(! 96($3%-$A! b01> /1
08&,9+&3-$635&B24%, (&1! +6>! + - '%, (1 9+%63%9$&3! H((%A! %A4$+60/+! -+&! +%-1 %! 185, (&1! %/&A!
18(18&3A!384%S$,6(-+,2!-$%$0-1%(114,@, (/! &(@,36(&(SA! >%-! ,($&(1&1! $6!93&%$&! %! +,/+! 18/3&&! 65!
1&($,5,9%8$,6(1563! 0-&3- $+360/+! $+&! 1,55&38&($! -0&H363,683! 4,58! $+%$! %3&! 182,988, (!
38-6039&<1a&!-$%$& 1R

DI*7;;06!B)Y!)G: Al 7*%! YB'/B! $01:06! AIB7P0%! YB'/B! +6]}88") 1! Al *71!B7P0%! YB'/B! ;6 7'1'1$%!
YB'/B!GOPOG!")K!0:3/7;)110;//1 7GG!8/0176")8!7++Gl!;)1*0!'1)10!Y711)6!71);BO6#!.) Al 7*1>117%!
YO0!7GG!760!>11,%0'/B068;)6K06!A1;06P'0Y%IVWV_=

*+0-Al ,$! 9%(! .&! -%,1! $+%$! -&@&3%A4! 93&%$63-! MW(70&ARH(-! 65! 38:238-&($%$,6(! %b(1!
+,+4,/+$&1! $-1 '263$%(9&! 563! $%IABH2I28&9,5,9! 38&-6039&-Al %4$+60/+! $+&;! 13&>! @&3;!
1,55&3&($!96(-&70&(9&-15631$+&,3138-60B9&-<

Well-Founded Decisions on Design and Content

*+&I(&LS'Y%, (1$+8& &I$+%6$1>%-1, 18($,5,81196(9&3(-1$:9897/360(11%(1/18@&462'&($123698&-&-!
65!193,$,9%4! 1%$%! 4,$&3%9;! 3&-60398-<1*+&! 06(%4;- - 3&@&I4&L! $+%$! $+&! ,($83@,&>&1! 938%6$6:
>&4%560(1&111&9,-,6(-16(1$+&I1&-,/(19%6(1196($&($!65$+8!3&-60398-<!Q(;|&L24%, (&1!$+%6$!$+&, 3!

" 0", 96, (,7,8%4,(*0$ %) %' B#1L," I*+$,=$ AL-09+! %-! %(! %9%1&',9! 3&-8%39+! 236K&I$!
B#$6,46 @%Dj!%!Q%-$&3F-*+&-,-1236K&9$!, (9401, (/%! M4 Fot 8B5S, (?1$%(?1Bq60(/&40-05!
%%(11*306(/Dj!%!0-&3!38&-8&%39+!236K&I$!>, $+ WX EE.111&- /(15690-1B:%32&-Dj!%!3%1,6!-+6>

> $+19%1(0".&3165!,(@&-$,/%$, @& K603(%4,-'12,8&9&- BAB&3D]! %! (&>1283'%(&(S!&L+,.,$,6(!,(1%!

'0-&0'1 563! 96"0(,9%8$,6(! $+%6$! ,-! ,($8396((&9$&1! > $+! $+4&! 3&-6039&! B#, &/&($+%4&3Dj! 63! $+&!
9389%$63F-123%9%,9%41&1 283, B@EMN$63?-+62-16(11%$98384%$&1!,--0&-1Bb631,&97]!P%(-&(D<!
#6'&138-6039&-1>838!1%64-GH+)*"/ ('5-$2,*"-  <I*+ -106041!.&1%9%1&" 9! $+&63;A1%-1> $+1dQ;!

89%6$%! %(1! :3,@%9;! G(4,(&e! BO=DA! >+ 9+ >%-! (563'&1! $!2648/:! 65! 23,@%9:e! % (1! d$+38&&!
1,55&3&($!(6%$,6(-165!1 %BB@&46281!$+360/+60$!$+&!1938%6$63-F16>(13&-&%39+ 1961254 6(%4
'&1,%!4,$83%83% '&>6372-1B#$6,46 @%!"($&3@,&>Al=U=)D<!a6>&@&3A!,$!96610IH 4BV, (/!
23,(9,24&-1 BPY%(-&(D! 63! %! '61&4! 65! .,/! 1%$%! $+%6$! >%-! 1& @&462&1! ;! $+&! 3&-6039&! 93896$63-!
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$+&-&4@&-1$6!'%?&! -&(-&! 65! $+&! 1,55&3&($! 4G@EHAI+! 1%$%! -;-$&'-1 %55&9%! 603! -69,&%;!
BdM%--%¥BA&4eAl#,&/&($+%4&3!"($&3@,&>AlEU=)D<

H29%63$!536'1$+,-Al'%(;!3&-60398-1>&3&!,(563'&1!.;1$+8B&I6$63F-12&3-6(%4! ,($&3&-$-1,(1$+8&!
$62,0!631$+8431 54968, =4,"#,+1,. 1> $+11%$%!$&9+(646/,&-<!Q63&6@&3A!-&@&3%AWBRAB63-! -
$+96$16(&!, ($&($,6(| 4B @&ABR&, 3!38-6039&1>%-188RI6$, ", =#.$#+1", *0"),.1,(16(&I24%9&<*+ -!
96041!.81%19644&9%$,6(165!$+&,316>(196438%1;1&L,-$, (/! 3&-BOBRAI69& ! >+&3&!>&!1960411296321%!
46$!65!$+&1%6(->8&3-1%(1!23%9%$,98-1 $+%6$! >&! 18 @ BROREL(!"($&3@,&>A! =U=UDA! %-! #9+&?$&3A!
b631,897!%(1! P%(-&(! &L24%,(&1<! G3!,$! 960ULhI&Y%;! $6!4,53! 02! $+&! 28624&! %366{ BPYs;!
"($&3@,&>A! =UAYB(1! $6! 964489%! % (1! 3&96"&(1! &L ,-$,(/! 3&-6039&-! .;! 6$+&3-Al %-1 #$6,46 @%A!
#,8/&($+%4831%(11P%;126,($&1!60$<

W, (%44;A! $+&! %(%4;-,-! 18'6(-$3%$&1! $+%$! -6'&! 65(ERB®,&>& 1! 93&%$63-! 96(109$&1!
=8, 0 HTS, SHHLF)'$2,", 40", AIB5$&(1>, $+ $+&,31$%3/&$! %01, &(9&<I M%3'&(1#,&/&($+%4&3A1 563!
&LY%'248A! 38263$&1! $&-$,(/! +&3! $&Y69+, (/! '%$&3,%4! > $+! $&%69+&3-1 % (1! (! $>6! 94%--366'"-1 > $+1
1,55&38&($!%/&!1/36024,',4%34;Al P04, & (1 #9+& 7REAB&-$& 1! +,-1/%'&! (1$>6!94%--366"-1> $+!
1,55&3&($!%/&-<IN1!:%637&-1$&-$&11%!5,3-$1236$6$;2&!65!+,-13&-6039&!>,$+1$+&10-&!65!%!2365&--,6(%-
38930,$'&($! %/&(9;<! H?,(%! qB0(/&A! >+6! 38263$&1! $&-$B+! 53,&(1-Al 5%’ 4;! %(1! 5&446>]
-$01&($-Al-%, 1R(&!65!$+&IS+, (/-1$+%$!1>8&1236.96.4;1> -+1>&1+%1116(&!'63&!,-'63&I&L$E&(-, @&!
0-&31$&-$,(E!R60(/&! "($&3@,&>Al=U%)D<

The Dilemma of Data Protection Advice

H! 5,(%4! 2&;! 5,(1, (/! 6(! $+893&%$63-F! -$3%$&/,&-1 % (1! 23,(9,24&-1 563! ,'24&'&(S, (/! 93,$,9%4! 1%$%!
4,$&3%9B(9&3(&1! $+&1,4&"%! 65! 1%$%! 236$89$,6(! %1(@+1965%-! %438%1;! $609+&1! 6(! (!
238@,60-! 9+9%62$8&3-! B-&&! 9+%2$&3! E<gA! V<)D<! "$! 18-93,.&-! $+&! 1,55,904$! .%4%(9&! .&$>&&(! §
'263$%(9&!65!236@, 1,(/! 96(-$309%, @&! (&L$! -$&2-! >+&A0AS, (/! %.60$! 195865, 646! % @6, 1!
3&-,/(%$,6(1%(11$6!8(9603%/&148%3(&3-1$6!.896'&1%9%, @ &A6S M384;!-+,5$, (/138&-26(-,.,4,$;!
$6!,(1,@,10%4-1 B-&&! &</<Al:%(/3%Z,6!%(1! #8&4>:(1=U) YAIZkgSMWS!!  %9$,@&4;!.3,(/,(/!,$!

02Al$+ -11,4&"%!19%'&102!,(1%(;165! *; 1,($&3@,8&>-1%(11-8& &11$6!.&!-6'&$+, (/I$+%$!'%%(;165!
$+&!,($&3@,8&>&11938%6$63-15%9811>+&(118&@&462, (/'$+&,3138-6039&-<

G(IS+&IB(&I+Y(LAIY(; 1+, /+4,[+S&LIS+VBVOISHI%& Yo (TH], *+ (%$%o'4"*$, ISH*+'106+ /4% ™
4,54&, % +()*.$,"$2 # " +)#(+,  <Ib01>/10& 9+&3-$635&3!%3/0&1I$+%$!,$! -1, 2635%($!$6!,(94018&!
96(-$309$, @&1%1@,9&!,($6!1%!38&-6039&!,(1631&3!d,'248'&($!0-&3-FI0(1&3-$%(L, (/!,($6!%69%,6(-e!%(1!
-61$+96$19,$,Z&(-19%(1d58&4!-%5&!,(1%!1,/,$%4!-69,8%;€!.&9%0-&1$+&;19%(1'%?&!,(563'&1!1&9, -, 6(-!
6(! >+,9+!-&3@,9&-1 $6! 0-&<! H?,(%! q60(/&! %3/0&1! 503%$+&B1%+98:35%, (! %'60($! 65! $&9+(,9%4!
2(6>4&1/819%(10&'26>&3128:624&1%(118&(9603%/&IS+&B(1!,(-$,415+&196(5, 1&(98!$+%BI$+E&;|(&&1!
$6! %63$,904%$&! $+&,3! &L28&3,&(9&-! > $+! 1%6$%A! %(1! $+%S$!- % B01-BH2&/, S, %$&! $6!
-6'&6(&! &4-&€e! BY60(/&! "($&3@,&>Al =U=)D<!N-$+&3!b631,&97?! 60$4,(&1! $+%$! 23%9%K0%4! %1@,98&!
d96(93&$&AI$%(/,. 48!1$+,(/-1$6! 16! 9%(1+&421$6! (6$!5&84! d6IBBSIAY, (/!65! 26>8348&--(&~-€!
|
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B631,&97($83@,8&>Al=U=)D<!8&-2,$&10-,(/11,5583&($!$&3-Al$+&-&I%3HSBEH4;19633&-26(1!

> $+1969%8, 9! 3&-89639+! 6(! 3&-,/(%$,6(! %(1! >,$+! 5,(1,(/-1 65! ;1 23&@,60-! -$01;A! (1 >+ 9+!
2%3$,9,2%($-! %3/081! $+%6$IIBABE446>! 23%9$,9%4! %1@,9&! 96041! +&42! %/%,(-$! 3&-,/(%S$,6(<!
a6>&@&3A! b631,897! %4-6! &'2+%- -&1! $+%$! ,$! >%-1 ,'2BBHBbEH&3! $6! (63! /,@&! 0-&3-1 $+&!

23 &--,6(1$+%3$!d,5!;601%1K0-$!;60311& @,9&-F!-&$3$, (/-1$+&!3,/+$!1>%; A& @&3;$+,(/!,-15,(&ALOS!"1$+,(?!
$!,-1(&9&--%3;1$61$%4?1%.60$!$+,-16(1%!-69, &$Y64A! 26D SANB} A8 D<

x4 14 ($-196$! $+&1960($&3%3/0'&($-1$6! (9401, (/1 23869%4! %1 @,98&! $+%6$!'%(;! ,($&3@,&>&&!
360/+$102RIS+UIISY0' A"+, ISH+Uo(TH], ./ HI3-*" 7 +'4H+$&.,..'5,1960.," .- $,/#1' *&OSH*+.'

%", +,(,(  <!*+& 938&%%$63-!.360/+$! 02! 1,5583&($! %3/0'&($-1 563! $+,-! 2&3-28 IERAIE! G5!
%3/0'&($%$,6(! >%-! $+06$! $61%;F-! $8&9+(646/;! -1 d-6! -62+,-$,9%$&1e! %(1! $+&38&! ,-! d-6! '09+!
%-;"8&$3,9126>&3e!$+%$BF-1(6$!6(10-1%-1,(1,@,10%4-1$610-&1$+&1, (196!>%; 1$-+ (& 11%6(1!
+&%4$+;563! BE%;!"($&3@,&>Al=U=)D<!#0//&-$,(/! (1, BAM640$,6(-! $+0-16(4;! d%446>-1$+&'!
r$+&1.,/196'2%(,&-11$6124%: 16(1$+8, 31$&3-eAl>+&(1>+%6$!, - 1380884 & 1196381 $&',91-6408, 6(-!
(-$8%1165!$+&-&! ,(1,@,10%4! 6(&-Al >+ 9+ >6(F$! %'60ERER+H, (/e! B%;463!"($&3@,&>Al =0%)

*+ -1 38,$&3%BBLI&(S! %9%18&',9! 3&-&%39+! $+%6$! &LIbGERL 0.&! @,186-! 6(! -03@&,44%(98&!
38&-,-$%(9&<!*+&1%60$+63-Al>+6-&15,(1,(/-1>,44].&!503$+&3! 18D 9+9%62$&3IL Al %3/0& 1! $+%S$!
>+,4&! d2&3-6(%4! 236$89$,6(! 9%(! -028&35,9,%44;! '%28EPBLEA! .&$$&3eA! $+,-1 d-'%644] . %(1%/&!
%62236%9+!$6!-;-$&',9!1236.4&'-158&1-,($6!26-83, @%9;!",(1-&$-e1%(1!d2&328$0%$&-1 %! 58&4, (/!
65!+&424&--(&--!.&;6(1!,(1,@,10%4!%9%,Ea60(/! %(1!:3,1'63&! W63$+96', (/D <t+&(19%44, (/!

563! -;-$&',9! -640%$,6(-! $8 1%$%5,9%$,6(A! -&@&3%4! ,($&3@,&>&1! 938%$63-! 503$+&3! 96'2%38&
9+9644& (/&1 65! 1%$%5,9%%,6(! $6! $+&! ,--0&! 65! 94,'%$&! 9+06(/&A! >+,9+! -1%! - 4%34;196'24&L! % (1!
--$&',91,--08!$+%6$! -1 65$&(1%2236%9+&1!$+360/+!,(1,@,10%4!-640$,6(-Al-09+1%-10-, (/1 3&0-%.48&!
%/-15631-+622,(/16319;94,(/!$61>637!,(-$&%1165!13, @<(¥

H29%3$!536'1.&,(/126,($4&-Al'%(;!($&3@,&>&&-1503$HBB0&1!$+%6$!,(1,@,10%4!-640$,6(-!$6!
1%$%5,9%8$,6(! -+,5! 38-26(-,.,4,$;! $6!$+&! (1,@,10%4-<!#,', 4%3! $6! %9%18&',9! -9+64%3-! B-&&! %.6 @&
$+8&;18'2+%-,-&11$+%$!d20$$, (/1 $+%$!.031&(16(1$+&!,(1, @, HOBA&AH>36(/!%2236%9+€! B[%;463!
"($&3@,&>AI=U=)DI%(1!$+%$!, (-$&%1165!d-+,58,(/1&@&3;$+, ({DRB+AID6&148/,-4%$63!+%-1$6!
-$&2!,(e!IBO&,9+83-$635&3!"($83@,&>Al=U=)D<!"(1+&316>(138-&%39+A!, ($&3@,8&>8.&#$6,46 @%!& @&
$+%$10$&9+(,9%41-2,44-16(1$+&, 31BIULI69$0%44; 1, (938%-&I$+&I3,-2156319+,413& (1% (1!$+&1+%3'504!
60$96'&-€!,5!$+&;1%3&! (6$!56-$&38&11%646(/!>,$+193,$,9%4 IEBBRIG@YHE3I@,&>Al =U=)j!-&&!

%4-61b, @, (/-$6(&! &$!%A4<! =UB(B! >+&( 19+,4138&(148%3(! $&9+(,9%4!-?,44-1$6/8$+&31> $+193,$,9%4!
$+,(?, (/A-+&I&L24%, (&19V6(5+,-148%11$6!d. &$$&3160$96'&-156319+,4138&(1%(1138109&-!B<DelB
PY%(-&(1503$+&3!-$3&--&1!$+06$! $+,-1&109%$,6(19%((6$!.&!236@,1&1!.;!,(1,@,10%4! %9$63-1-09+! %-!
NG-Al.0S! $+06$1%6! /6611 1%$%! 4,$83%9;!-$3%$&/;1 >6041!.&!-6'&$+, (/! $+%$! - 6F5RBLSH&!
--$81-61$+%6$!/6 @&3('&($-1238-93,.&!r,$1 (1&109%S$, 6(%4!2%9 2% 18R86(-&(1"($&3@,&>Al=U<IUD
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GC@&3%A4A! $+&! 70&-$,6(! 65! 1%$%! 236$&9%,6(! % @IPK] A&WH<! *+&! ($&3@,&>&1!
9389%6$63-!(1 1-$01;!1,1!(6$!%/38&!6(1%!96"6(1-$%(9&! $6>%631-1>+&$+&3163! (6$AI+6>'09+Al
0o(11>+96$!$;2&!65123%9$,9%41%1@,9&!-+6041!.&!,(9401&1!,(193,$,9%411%$%!4,$83%9;!3&-6039&-<!G
$+8&! ,($&3@,8>8&-! $+&-8A@E-! -%6>! 6+ -, 181 65! $+&! ,—-OZ+A A4S, (/! $+&! %1 @%6($YHES!
23969%,9%41%1@,981%-1>8&441%-1$+&!3,-2-1$+%$! 96'&! > $HHBL(OMBAB(165!23%9%$,0%41%41@,9&
38'%,(-19+9644&([(/ 1>+&(!,24& &(S,(/'93,$,9%4!1%$%!4, SRIBEE6!23%9%$, 9& <

!
5.2.4! Challenges and Practical Considerations in Developing Critical Data Literacy
Resources
H2%3%$!536"$+&!1%438L620--&1 11,4&"%!65!1%$%!236$&9%,6(1%1@,9&A!-& @&3%4!6$+&3!9+%44&(/&-!
%(1!23%9%,9%4!96(-,1&3%%,6(-!,(11&@&462,(/193,$,9%4!1%%$%!4,$&3%9;!3&-6039&-1>&3&!,1&($,5,&1!,(1$

%0(%6d;-,-<¥ +38&178&;! 9+%A4&(/&-! 2&2$! &'&3/,(/! (! $+&! 1,55&3&($! ,($&3@ B46(/! > $+
96(-,1&3%$,6(-16(1%(1&109%$,6(%410-8$BHR3E&-6039&-K

Using resource in

educational setting

Challenges & practical Challenging to evaluate the

N considerations resourceOs success / impact
Resource is still

sustained (updates or
relaunch)

I Sustainability

Evaluation of the

resources Deliberately no user
data collected

Resource is not
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3&-6039&-A!563!'63&! 3&-8%39+! 6(! &109%$,6(! %.60%$! 1%$%5,9%BSM(ABYR0.4,9! 18.%$&! 6(!
$+8&-&!,-0&-! %(11563!-;-$&',91-640%,6(-!$+%$!/6!.&;6(1!$+&!,(1,@,10%4! %2 2B666! 56-$&3, (/!
28624&F-14,$&3%9;<

Goals: What Does a @ritically Data LiterateOCitizen Look Like?

HA$+60/+!,$!150%-1+,/+4,/+$&11$+%$!4,$83%9; ! -1 (&, @ R369&--1%(11%!\5044;14,$83%$&F12&3-6(!
16&-! (63! &L,-$A! $+&! ,($83@,&>&1! 938%$63-! @6,9&1! '%(;! -2&9,5,9! /6%4-! 563! $+&,3"'B&-6039&!
60$4,(,(/1$+&,310(183-$%(1,(/165!93,$,9%4! 1%$%! 4,$&3%9;<!*+&; %) SLUGBR, -, (/! 286 24&F-!
%>%638&(&--165! 1%$%! -;-$&'-| 0B! >%6($&1!$6! 1&';-$,5; $&9+(646/;1%(1!56-$&310(1&3-$%(1, (/165!

+6>1 196$%! -;-$&'-1 >632<! HI 2&:1/6%4! 65! $+&! ($&3@,&>&&-1 >%- $6! &(9603%/&.! $3,$0¢/s4!

*+360/+! $+&,3! 38-6039&-Al $+&:! >%($&1! $6! 236ZBARA&! >, $+! 53%'&>637-1 $6! $+,(?! 93,$,9%44;!
%.60$!1%$%5, 0%4BHBHE ! 3,-2-196(11+063'-|$+06$196'&!> SIHEL +6>1$+,-1' [+ $1%6558.9$! $+86(1!
$6-02263$! 4&%3(&31/%,(,(/ ! 1&82&310(1&3-$%(1,(/! 65! $+&! --$&',9! 5639&-! % (1! -$309$03&-!

&+ ,(112369&--&-165!1%$%5,9%$, 6(<!1#QMB&', 9A!-$309$03%410(1&3-$%(1, (/!,-1%! 7&;1%-2&9%$! 65!
$+&193,$,9%411%$%5,9%$,6(14,$8&3%9;153%'&>6321$+%$!62&IISHBEDEAE0S!-$01;  196(1!,-!

%! 283-289%, @&! $+I6$A! %-1%3/0&1! (1 9+9%62$83! =<=Al 16&-! (63! ;:&$! /&S$! &(60/+! %6$$&($,6(!,(! &L,-$, (/!
%9%18&',9193,%,9%411%3$%!4,$&3%9;!196(9&2$-<

H29%3$! 536' 0(1&3-$%(1,(/! %(1! 93,$,9%4! 3854898,608E$6$63-! >06($&1! 0-&3-! 65! $+&,3!
3&-6039&-1$6!$%28&1%9%$,6(<!H!96"6(193,$,9,-'1%.60$14, $&3%4BBORRI+ &1, -1$+%6$!$+&3&!,-1(61948%63!
18%!651>+%$!56446(9& |-6'&6(&! ,-1\4, $&3%SE&F<IW63I$+&!, ($&3@,&>&11938%$63-Al4,$88%9;!,(9401&
$+&1/6%4165!$%7?, (/1%9%,6(1%(1! $+&;160$4, (&1!'%(;! -28& M6 (- $+&;! >%($&1! $+&,3!0-&3-1 $6!
$%28&<!"(12%3$AI$+,-1,(9408%B]!  1962236%9+&-1-09+1%-1%1@,98!16(1+6>1$6!.8$$&3!236$8.9$!6(&F-!
1%$%! 6(4,(&! 63! +6>1 $6! '%2&! ,(563'&1! 1&9,-,6(-! 6(! >+,9+! -&3@,9&-! $6! 0-&A! $+%$! %3&! %4-6!
-0//&-$&11.;193,$,9%411%$%!4,$83%9; -9+BEKUSAL:%(/3%Z, 61% (1 H& FFR& (I=U=UBA6>& @ &A!
'%(;!,($&3@,&>&&-13896/(,-&1!1$+&!4," $%$,6(-165!-09, @,10%4!-$8&2-1%(116519,$, Z&(-F1%/&(9;A!

0%(11236'6$811%62236%9+&-1$+%$!/6!.8:6(11$+&!,(1,@,10%4148 @ &A<HE@ &3%418(9603%/&1!$+&,310-&3
[
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$61$%28&!264,$,9%4! 631-69,&$%4! %693, 6(! 63! >%($& 1! $6! ICYHH OIBELBL! *+8&-&! 96(-$,$0SE:
0(0-0%41%2236%9+&-Al>+,9+1%38&13%384;1560(1!,(1%69%1&',9196(9&2%$-165!93,$,9%4!1%$%!4,$&3%9; .
389%484&!/6%4-165! BBOS$, @8&D' 1%$%! %9$,@, -1 $+%$! & 109%$&-1%.60$! %6-1>&441%-15 /+$-19%6/%, (-$! $+
1%$%5,9%$,6(! 65! 603! -69,&$,&-! B-&&! 9+%62$&3! =<)D<! a6>&@&3A! >+,4&! 1%$%! %9$,@,-$-! &(960
d23%9%,9&-165!3&-,-$%(DR+1%-1d-&AB&5&(9&A!9,@,4!1,-6.&1,8&(9&! % (1! 1,-30 286 % (1 % (1!
[0$,u33&8Z!=U)VAI2<)==j1Q,4%(1%(1! @%(!1&3!_&41&(12KIBMI$+&!,($83@,&>&11938%$63-1%,'&1!
$61-0226310,$,Z&(-1(! &(%9$,(/'$+&,3118'693%$,9!3,/+$1$6!'%628&!$+&, 3! @6,9&-H+8&%31<

*+&! ($83@,&>8&&-! 503$+&3! %3/0&1! B%(LA! (! 2%38ADOFH9$! 9,$,Z&(-! (&&1! $+&!\3,/+$F!
4%(/0%/&! ,(1631&3!$6!$%2&! 2%3$!,(120.4,9! 18.%$&- YRISHE& (1 -&3,60-4;<! W63! $+,-1 38%-6(Al
-&@&3%4!,($&3@,8>&11938%$63-1%, &11$6!236 @, 1&! 28624&!>,$+!-000NIFBS6!BE6YH 1 $+&, 3!
3&-6039&<!*+,-1962236%9+!$6!8'26>&3,(/19,$,Z&(-16511%$%508IS;E-- |, -|(6$! @&3;123&-&($!, (1$+&
93,$,9%411%$%!4,$&3%9; 14, SEDEEGIMWSE-1%!2&;1, (-, [+$16(1+6>1$61&(/%/&!19,$,Z&(-1,(120.4,9!
19%$%!1&.96$8H (6$+&3!/6%64165!$+&!  (BRFB-1>%-1$61&(%.4819,$, Z&(-1$6!8&109%$&I6$+&3-<I*+ -!
-1 (14,(&!>,$+1-9+64%38%44-1563!-$%3$, (/1%! d9+%, (13&%9$,6(e!65!93,$, 0B@W%IBOMHIEU) YA!
2<SVilV6(1-02263$,(/!d(&$>637-165!4, $&3%BNE%63',1&$1%4<I=U=UAK<)=D

Strategies and Principles for Implementing Critical Data Literacy into Practice

C+&(1%(%d;- (/! $+&! 938%6$63-F1-$3%$&/,&-1% (1! 23K T8B!, 248 &($,(/193,$,9%4! 1%$%! 4,$83%9;!
($6123%9%,9&8A!-8@8&3%4! 1, @E&3/&($!5, (1, (/-1&'&3/81<! FAGEBLBE! >&38!1%4-61%2236%9+&-1$+%S$!
%44! ($&3@,8>&&! -8&'&1! $6! %/3&&! 6(R! 563! &LTH'PAK! ,$! ! ,'263$%($! $6! 938%6$&! 28:3-6(%4!
(@64@& &($! $6! 6@&396'&! 28624&F-!d,--0&!5%$,/0&e! BHRIB! &>Al =U=UIDk! $6! %9+, &@&!
$+,-1,(9401&1! 96((&9$,(/! $6! 2&624&F-! 3B195&! &1 2&3,8(9&-A! O-,(/! 2&3-6(%-! %(1! -02263$, (/!

2862481 ,(1563",(/1$+&,3!6>(162,(,6(13%$+&3!$+9%6(| S&LBE G| >+ $I$6!$+,(?<!*+8-&1%2236969+8&-!
9633&-26(1>,$+!-9+64%3-1>+6!%3/0&! $+%$! &109%$63-! - +604 L IEHIH@, (9&! 4&%3(&3- $+%$!
98&:3$%, (11%$%!23%9%$,98-1%3&!/6611BRVE(EI9+,%36!1&$!%4<!=U) SjlQ%3?2+%'1=U) Y DA!.0$!3%$+&3!%69$!
%-10d236.4&'1 26-&3-eBH4,%7?.%3,1%(1! W%3%K, | =U) A 26 )X3R-& ($! 48%63(&3-! >, $+! I8664 1!
236.4&-1%(11&($&3!,($6!1,%46/0&!> $+1$+BW3&,3&!=U)SD<IM6(938$8!,'24& '&($%$,6(1&L %'248.!
21$+81,($83@,8>811938%$63-1,(9401&110-,(/162&(1708-$,6(-163!,(9401, (/!1-$63,&-1$+%$! 236'6$&! %!
98&3%$%, (! (%33%$, @&! 3%$+8&3! $+%(! -, '244GEB(EBS-YH%33%$, @E<! Q6386@&3A! -6'&! 93896$63-!
9%4481! 563! 238&-&($,(/! 0-&3-! >,$+! 1,558&3&($! 50$03&! -9&(%3,6-! 65! %! 1%$%5,&1! -69,&$;! $6! 938%
283-6(%4! ,(@64@8&'&($<! #,',4%0V663! 1,5583&($! 50$03&! ,'%/,(%3,&-! +%@&! .&&(! '%1&! .;!
%9%18&',91-9+64%3-Al5631&L%'24&1[3%;1&$!%4<Al>+61Y586HE09$03%4!, %/, (%BB6E03$+&!
9389%$,6(1%(110-&!65!1%$%BAI) XAl2<ED

#,,4%3!$6!$+&!-$01&($!0-&3-!,(1";123,63!-$01 B#%(1&3! =U=U9DA! $+&!,($&3@,&>&1!93&%$63-!
&L23&--&1!'1, @&3/&($!62,(,6(-16(1+6>!(&/%$, @&!63!-9%3;1%!3&-6039&!-+604 1!.&!%(1!,5!5&%3!-+604 1!
&10-&1!$6!/&$!2&624&!2&3-6(%44;!,(@64@&1<!HA$+60/+!-6'&!93&%$63-1%1",$$&1!$+%$!5& %3116 &-!/&$!
286248 F-1%$$&($,6(A!'6-$1%/3&&1!$+%PIBRG24&!>%-(6$!$+&!3,/+$1%2236%9+!.0$!$+%$!93,$,9%4!

!
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1%$%!4,$&3%09;!38-6039&-!-+604113%$+&3!.&!964603504!%(1150(<! H!'%, (1$+& &! $+%$! -1, 1&($,5,&1
%(1!$+%$!>%-! (14,(&! > $+! $+&! 4, $&AHHOBBR %$! 3&-6039&-! -+6041!.&! &%-,4:1%99&--,.4&! %(1!
&(/%/,(/A! 563! &L%'24&! ;1 O-,(/! ,($8&3%9$,@&! %(1! 24%;504! %22369BB<E<IA! 8F"/(%Z,6! %(1!
1+9%3/%@%! =U)Vj!"4,%1,-1%(1100--6!=U)ij! Q%632+%'| =Up¥44.63(! &$! %4<! =U DB 386 @&3AI$+&!
($83@,8&>8&-F19%441$610-8!$%(/,. ABPEEL6S;2,9%4! @ ,-0%4,-%$,6(-1$6!'%6$83,%4,-&I$+&!,($%(/,.4&/!
>634116511%$%!'%$9+&-1-0+64%34;15, (BA<I<AIBF"/(%Z,6!%(11]+%3/%@%!=U)Vijlc,(1&;&3!=U)Y]!
06(/3%Z,6!%(11#84>:(1=U=UBIH! (6 @&4'5, (1, {1$+,-1 96 ($&L$!06-1503$+&31$+%$!-& @ &3%4!938%6$63-!
-0//8-$&11$+%%$1%6193,$,9%411%$%!4,$83%9;138-6039&!-+6041196(-$, $0$&1%6(\&L 2&3, &(9&F!, (1, $-&A5A!>-
489%1-1286248&1$6!(&>!, (- /+8<

H29%3$! 536' $+%$A! '6-$! 938%6$63-! &'2+%-,-&1! $+&! IBERY 65! 1&@&462, (/! $%IREH2!
-289,5,9! 3&-6039&-! %(1! $6! %1%2$! $+&! 3&-6039&! $6! 2&624&F- (%33%$, @&-<! "(! $+,-1 96(S&LSA! 6(
($83@,&>8R&5,(&1 4,$83%9;! %8124,9, 945, 55838&($! 536'! 2&3-0%-,6(! 63! 2362%/%(1%! -,(9&! ,$!
96(-,183-128&624&F-11,55&3&(S1&L -$, (/(%33%$, @&-Al%1%2$-1$6!$+&-8&106(11&'26>83-12&62481$6!563'!
$+&,3! 6>(1 62,(,6(-! B[%;463! "($&3@,&>A! =U=UD<! *+,-1 5690-! 6Q2RB! &L ,-$,(/! (%33%$, @&-!
96(-$,$0$8-6! +,/+4;! 3848 @I 36%9+! $6!4,$8&3%9;! $+%6$! -1 (6$!'09+! 1,-90--&1!,(193,$,9%4! 1%$%!
4,$83%09;1-9+64%3-+,2<*+&/&(8&3%4)(&& 1156 31$%3/ EABEOXBE-6039&-Al+6>& BRBAH> $+1
-9+64%34;! 3&-8&%39+! 6(! 93,$,9%4! 1%$%! 4,$83%9;Al >+ 0+ +9%-1 &'2+%-,-&1! $+&! (&&1! $6! 96(-,1&3!
1,55&3&($! 26204%8$,6(-! %(1! d%113&--! 1,558&3&($! -69,%4! 96($&LS-eA! 2%3$,904%34;! 65! '%3/,(%4,-
96"0(,$,&-Al%(11+%-1%3/0& 11$+%PN\0(, @&3-%4FI6(&!-,Z&!5,$-1%4418B63!6%6$%!4,$&3%9;1,-1(6$!
26--,.4&! BM%3',1 &3$!%4<!=U=UAI22<)jj!))D<! a6>& @&3AI $+&! ,($&3@ ,&>& A A SBHEBS ! 6!
$+&!1,55,904$,&-! 65! ,'24&'&(S,(/! $+,-! ,($6! 23%9$,HBA3! &L%'248&! >+&(! %113&--,(/! %! 4%3/&/!
9%01,&(9& %(1165!38%69+,(/1$+&, 3!, ($&(1&11%01,8 (98386 @ E3AIS+&1% (%4 - -11&'6(-$3BHLAS!
'%(;!38-6039&-163,/,(%$&1!1536'14%3/&3697/360(1! 236K &IPL09+1%-1%! 3&-&%39+! 236K&9$! 63! %!
K603(%4,-$,9!,(@&$,/%8$B8&!,(563'&1!.;1$+863;!631%224,811&L $&(-, @&!$&-$(IU4148%1, (/!$6!
>&A4%H60(1&1!1&9,- &-16(196($&($!%(1!1&-,/(< !

W, (%44;A1$+&170&-$,6(165!236@, 1, (/! 1%$%! 236 SDFBLIE %, (&1!%! 1,4&"%<! HA$+60/+A!
63126--,.4:1.&9%0-&A! $196041! (63! .&! -64@&1! +BBEAL, 48 %! 96(-$,$0$&-! 6(&! 65! $+&!'6-$!
- 1(,5,9% (% 5,(1,(/-! 65! $+,- %6(%4;-,-<! HA38&%1;! (1 9+%2$&3-! E<g! %(1! \&)AEHII04$! .%4%(98&!
&$>&&(18'26>83'&($! @E&3-0-1%!-+,5$!65!3&-26(-,.,4,$:1>%-160$4, (814$+60/+1"11,11(6$! .3, (/!
021$+,-11,4&"%!,(1$+&!,($&3@,&>-Al'%(;! ($83@,&>8&&-!%97?(6L/8&!$+&!,--0&!1%(1!1,-90--&1!
B, (1185%, 4<1#& @&3%4!, ($83@ ,&>8&-I-$3&--& 1 I$-+HOBISHR(SISBY , 5$!d$+&1.031&(165!$, &1%(1!
3&-26(-,.,4,$;6$6!$+&1,(1,@,10%4A1%-1&1 238&--&11.;-9+64%3-1:%(/3%ZHB%¥$1(IB=U) YAI2<g=VDA!
0%(1! $+&; 503$+&3! +,/+4,/+$&1! $+%$! $+&! ,(1,@,10%4! 9,$,Z&(F-! %/&(9;ANbML! $8HE: 9!
-640$,6(-1563!,--08&-1%6360(1!1%$%5,9%$,6(1%3&! (8&1&1<!*+,-1 96 B3 S4B 1 &', 9! 3&-8%639+A!
563! &L%'24&! ;1 q60(/! %(1! :3,1'63&A! >+6! %63/0&! $+%6$! d2&3-6(YBERL9S$,6(! 9%(! -02&35,9,%44;!
'%?&! 28624&! 5&84! .&$$&BB! -! U d-'%44! %6(1%/&! %2236%9+! $6! -;-$&',9! 236.4&'e

BW63$+96', (/RI(I$+&!1-%'&196($S&LSAI-&@&3%4!, ($83@,&>&&-113&>12% 3% ABSLDE!640$,6(-!
!
WV



(1$+8&196389%! 65194, %$&! %98 (@696'2%3,-6(1$+%$! '%:1%4-6!.&1530,$504!%6-19%61'€$%62+63! >+&(!
&109%$, (/! %.60$! 196$%5, 0% 6G+&! 635+&3! +0600 '%(;! ,($&3@,&>&&+,/+4,1+$8&1 $+%$! 1%6$%!
236$89%$,6(1%1@,9&! 9%(! &'26>&3! 2&B2BE-$E&3! $+&,3!96(5, 1L +8&42!%/%, (-$! 5&&4, (/-1 65!
26>&348&~-(&-Al%-1%4-61-0//&-$&1!, (1$+&!4, $&3BO3ELAI], 4-$302!8$!1%4<ktU==D

Challenges and Practical Considerations

H-1615,3-$17&;19+ %44 888881 28331, ($83@, & 5R&263$8 11 +H$ /& (8&3%44;11,55,904$!$6!8.@%40%$&!
%!3&-6039&F-1\-0998A!.0$!,$! -1 & @&(1'63&!1,55,904%!,5!,$-193&%$63-1>%6($! $6 1UBBAE |08 (1!
18@8&462! %! 23, @B9;$, @&! 3&-6039&! $+%$! 236$&9%-! ,$-! 0-&3-F! 1%$%<! W63! $+,-| 38&%-6(Al '6-$!
($83@,8&>8&-F! %--&--'&($! 65! $+&,3! 3&-6039&F-! -099&--1 & 1! 6(! %(8916$%4! 588&1.%692<!
#&96(1AIS0(L,(/1563193,$,9%4!1%$%!4,$&3%9;13&-60398-19%(1.&!1, 55/ 004G BB, (&-19655& 99!
$+&!3&-60398F-196($&($!63!I56 B4 ! '6-$19309,%44’1 65$&(196'&-1,(1$+&!1563'165!$, &M, $&1!

236K&9$-! > $+! $,/+$! 18%14,(&-! %(1! 4,$$4&! 62263$0($;! 563! &LS&(- @&! $&-FEAIB3! 46(/

‘%, ($&(%(98<! O&A%$E& 1! $6!$+,-Al $+&! $+, 1 PAKBER (/&! >%-1$+&1-0-$%, (%.,4,$;165!93,$,9%4! 1%6$%!
4,$83%9;!38-6039&-<!HA$+60/+1-& @&3%4! ,($&3@,&>& &HH80$15(E1196(-,18381!-0-$%, (%.,4,$;!
(1$+&11&-,/(165!$+&,3138-6039&1%(11236 @, 1&1! @ %4090 &BIBRITR&.2, (/1%!3&-60398102!$6!1%$&A!
+0645165!$+8BBRI&!, (1$+,-1-96'2481>&38(6$1021%$& 11%(;'63&!% (11>, 44141 RBO$1 % $&11-66(<!
a6>&@&3A16(&!193&%$631%64-619%448& 11$+E1/6%4! 63 DFHHTO&-$,6(1%(1!, (-$&%119%44&11563!
&$$E&3! %39+,@, (/! 62263$0(,$,&-<! *+,-1 62&(! 70&-$,6(! %-! >&44! %-! $+&! 6$+&3! 96($36@&3-,&-! $+%S!
&'&3/&11,(1$+&!,($&3@,8>1% (%4~ -I> 441 &1503H+80--& 1!, (19+962$&3!-, L<

W,(%44;A1%4$+60/+! (6$!%44!3&-6039&-1>&3& !, BB DA/ &, (156 3'%4! &109%%$,6(!-&$$, (/-Al
'%(;! 93&%%$63-! 3&263$&1! ,($&3&-$! 536' &£109%$63-! ,3!BE&6039&<! "(! 2%3$,904%3A! '%(;! +%01!
3&9&,@&1! 5&&1.%97?! 536'! $&%9+&3-! >+6! 4,72&1! O-,(/! $+&,3! 3&-00B6&! 94%--366'<! *+,-!
+,/+4,/+$-1 $+&! @%40&! 65! 6(4,(&! 93,%,9%4! B%BY%BE,H039&-! (6$! KO-$! 563! 3&%9+,(/!,(1,@,10%4!
9,%$,Z&(-A!.0$! %4-6!563!-02263$,(/! &109%$63-!,(! %113&--,(/! $62,9-! %360(1! 1%$%5,9%3$,6(!,(! $+&,3!
$&%9+,(/<*+&!(&L$!9+%2$&3!>,441236@,1&!'63&! 1&$%, BIHEA-F! &L 2&3,&(9&-!>,$+!$+&!$62,9!
65!1%%$%5,9%%,6(1%-!>&441%-1$+&,3!(&&1-1%(1!>,-+&-1563!93,$,9%4!1%$%!4,$&3%9;!3&-6039&-<
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5.3$ Teaching about Data B EducatorsOPerspectives, Experiences and

Needs

"(1 631&3! $6! ,(@&-$,/%S$B(L! 4&%3(! 536" &109%$63-F! &L2&3,&(9&-! >,$+! $+&! $62,9! 65! 1,/,$%4!
$&9+(646/,&-1%(111%$%5,9%$,6(1%(11$+&, 3!(&&1-1%( 115568898, $,9%411%$%!4,$83%9; | 3848039&-A!
70%4,$%$,@&! -03@&;! > $+! VS! 2063$TRAVAG-@%3,&$;! 65! &109%$,6(%4! .%972/360L!!
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5.3.1! Learning from Educators from Different Backgrounds
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5.3.2! EducatorsO Experiences and Goals for Teaching about Digital and Data

Technologies

Teaching about Different Aspects of Digital Technologies and Datafication
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Topics and Goals of the Educators
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Digital self-defence /
data security

Making informed
decisions on
technology use

Using tech for
teaching

Creating content

Using / analysing
data Using data for good /
data sovereignty

Participating in
development of
digital technologies

Researching skills
(e.g. fake news)

Basic usage skills Practical skills (Ability to) take

action

Actively shaping the
digital society

Digital / data ethics Goal: specibc critical
& laws opinion / attitude

Topics & goals \

Understanding &

Risks & dangers related to reRection
digital technologies

Power relations, 10 and more
data rights & agency participants
Technical
el ) |nderstanding Less than 10
rel3ection participants |
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Key Goal of Educators: Understanding and Reflection of Digital Technologies
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From Basic Usage Skills to Digital Self-Defence: Educators Aim for Practical Skills
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Supporting Learners in Taking Action
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!
5.3.3! How Do Educators Teach about Digital and Data Technologies?

Educators®Access to Information and Educational Material
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ResourcesRecommended by Educators
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5.3.4! What Challenges Emerge? What Do Educators Need and Wish for?

General Challenges When Teaching about Digital Technologies and Data
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96'29%(,&-Al4&--181 246,$%$,6(A!%(1&%-,&3!1%$%! 236$89$,6(1563! 28624&! -1 (&&1&1!BE=)D<! 0&4%$:

!
)X)



$61$+,-Al6S+&3-19% 44 BBEFH).*) (H1HS&'S, 12+*&*1#,. AI1&'%(1,(/ '63&162&(11%$%!B=)XDj!

%! 96"0(%4A! (6( J6"&39,%4! -;-$&'! B=U)Dj! 63! d1%%V4," -, (/! %(1! 189&($3%4! -;-$&'-Al
1,-946-,(/'%44!-603981961&-Al'%?, (/1%4/63,$+-1$3%(-2%3&($!%(1!20.4,91%(1!/,@, (/1286 24&! 1%$%!
6@&3&,/($:2/B=gYD<IW, (%44 AFHET YO+H+1)*"™, *0"1, %o+(%6&S,"+%$#7," (01%$H#*+06&

)< 1%$. 1>%-160$4, (8&&!"(1$+,-1 96($&LIBI09%$63-19%44& I'EFRA0.4,9!-02263%$! 563! &109%S$, 6 (!
%.60$!1%$%!B)XgD'%GER 936> 11-9,&(9&e1%(1/d9644&9$, @&1%2236% 9L IBIBE & 109%$,6(%64!
$664-e!B=UYD<!G@&3%44A!$+&-&!5,(%4!96"&($-165!&109%$BEHEI 284/~ 6(1%(1!'6$, @%S$,6(!
65-6'&18&109%$63-{( 1%113&-~(/! 9+%44&(/&-1%360(111%$%5,9%$,6(Al>+,0+1-0//&-$-1$+06$I&L9&AA&($!
&109%8%,6(1%.60$11%$%!,-196438%1;!.&,(/123%9$,-&1<

!
5.3.5! Conclusion and Discussion

*+&15,3-$128;15,(1,(/165!$+&1-03@&;!>%-1$+%$! %! RI@E348!165!&109%$63-196041!.&!3&%69+&1A!

> $+1&109%$63-1536')X! 1,5583&($! 960($3,&-! %(1! 981 BBI& 109%$,6(%64! -&$$, (/-<! HAS+60/+! %!
16',(%(9&!65!8109%%$63-!,(1563'%41&109%$,6(1%(11$+6-&14,@, (/!, ([&3'%(;!>%-11&$&3",(&LAI$+&!

%' 24&F1@%3,8%;!(&@&3$+AEEB($3%$EIS+%$!1, @& 3-&!&109%$63-1%(11&109%$,6(%4!5,841-1%3&!
%438%1;156-$&3, (/! &109%$,6(! %.60$! 1,/,$%4! $89+(646/,8-19%(1! 1%$%<! Q63&6@&3A! $+&! 2%63$,9,2%
,(563'%$,6(16(1$+&,80.K&9$196($E&LS$-138 @ &Y 4&UAIR.4&!1, @&3-,$:Al536'IK603(%4, -'1$61-938&(!

>3,$, (/A "*19%(1! 1%$%! %(%4;- -1 $3%, (,(/A! 63! 9, @1 G0P64! &109%$,6(A! 1&'6(-$3%$, (/! 563! +6>!
'%(;!1,55&3&(3!8109%%,6(%64!196($&LS$-1$+8-8!$62, BHIRRUE @ %(9&<

Educators Cover a Variety of Topics in Their Teaching B Oten Aiming for Similar Goals as the

Resource Creators

*+ 11, @&3-,$;1>%496(5,3'&1!, (1$+&!8109%$63-F1/6%4-1%6(11$65,9;4&1&109%$63-, (1$+&1-%'24&!
6@8&3%A441584%$15%,34;1&1283,&(9& I8RQI2I&ANS6!$&%69+!%.60$!1,/,$%41$89+(646/,&-1%(11 1%S$%A!
1,55&3&(9&-! .&$>8& (! $62,83& ,1&($,5,& 168! -03@&;&1! &109%$63-1 584%! 96(-,1&3%.4;!'63&!
&L2&3,&(9&1! %(1! >&BH0,228&1! $6! $&Y69+! %.60$! 1,/,$%4! $&9+(646/,&! %(1! $+&,3! -69,8$%4!
'24,9%8$,6(-1$+%(!%.60%$!'63&! $&9+(,9%4! 631 96'24& L $62, B V6-! 1%$%! -8&903,$;! 63! 1%$%! %(1!
%4/63,$+,91 -;-$&'-<! "(1 2%3%$,904843-&! &109%$63-F! &L2&3,&(9&! (! $&%9+,(/! %.60$! -69,8$%4!
'24,9%8%,6(-! 65! 1,/,$%4! $&9+(646/,8-! 96(-$,$0$&1! %! -,/(,5,9%A(§N (! $+,-! 96(S&LS<!c+,4&!
\,'24,9%8$,6(-F! -1 %! .36%1! $&3" $+%6$! 9%(! .&! ,($&323&$&1((PY;-Al ,$! >%-! (& @E&3$+8A& !
&(9603%/,(/'$+%$!$+&!-03@&;&11&109%$63-1/6!.8;6(1!,(-$30'&($%4!-?,44-1 (1$+&,31$&%69+,(/Al%(1!
%4-6!,(9401&!'638!385489%, @&!28&3-289$, @&-16(!$&9+(646/,&-F!,'2%9%$-<

C@&3%44A1$+&!&109%$63-165$&(1236 @,1&1!1&5285,6&165&598&!$62,9-1%(11/6%4-165!$+&,3!
&109%8$,6(1%.60$!1%$%A!$+0-1/,@,(/'%!/661!,1&%!65!$+&!?,(1!65!4,$&3%9;!$+&;!%,'1$6!56-$&3<!Q%(;!
-,',4%3,%,&-1$6!$+&!/6%4-165!$+&!93&%$63-!,($&3@,&>& LI&WHFBOEBHRI3&!, 1&($,5,&1<!H!4%3/&!

'%K63,$;! 65! &109%$63-! +,/+4,/+$&1! 0(1&3-$%(L,(/! 99E,B,9%4! 3&5489%,6(! %-! 2&;! /6%4-<! "(!
!
)X=



2%3%$,904%3Al '%(;! &109%$EIN$EIS6! &109%$&! %.60$! +6>1 1,/,$%4! $&9+(646/,&-! % (1! 1%$%!
--$&-1>6321 1 (9401, (/! $+&,3!-+63$96',(/-! "1 %(11+6>1$+&;1%5589$!,(1,@,10%4-! %(1!-69,8&$;<!
HA$+60/+! $+&! -03@&;! 1,1! (63! -2&9,5,9%44;! %11389%&EB-! > $+! %! 93,$,9%4! -$%(9&! $6>%31-!
$&9+(646/,&-Al $+&-&! /6%D6338&-26(1 >$+! $+&! 938%$EBE3I@,&>! 5,(1,(F %(1! >,$+!; |

2384, (%3;193,$,9%411%$%5,9%$,6(153% G&BAM+&;138238-&($!%!96($3%-$!$6!6$+&3!-$01, &-1$+%$!
+06@&!560(1I$+04HB0'&($%4196(1I$&9+(,9%41%62236%9+&-I$6!1%$%!4 SEBHA!10$+&!&109%$,6(!
-&9$63BOY%55%/+&44,19%(11#$8>%3$! =U=UA! 2<ggi55D<! Q6386 @&3A! (6 @&A! l62BEIEBEL
1&($,5,&1A1 -09+! %-1 %6224: (/' 93,$,9%4! $+,(2,(/! %(1! \$&I+! (BEHBIK&>! %(1! &'&3/,(/!
$&9+(646/,&-<!WO3$+&3'638AI$+&! @%-$!'%K63,$:165!12%3%$,9, 2UESURBIB,& L, (/! 286248 $6!
$%7?&1-69,8$%41631264,$, 8GHI6IT63$%6($!$61$+&'Al>+ 9+138238-&($-1%(6$+&3BUA&A!$6!$+&!
9382%$63!,($&3@,8>15, (1, (/-<

WO3$+&3!(6@8&415,(1,(/-!,(940MBR.1&109%$63-F!6.K&I$, @&!65!$8969+, (/1%.60$!1,/,$%41%(111%$%!
&$+,9-1%(1! 4%AD6(1! %! -$36(/! 5690-! 6(! 23%9$,9%4! -?,44-Al -09+! %-! O-,(/! 655,9&! $&9+(646/,&-Al
938968, (/!'&1,%!96($&(&6310-, (/1% (11%(%4; -, (/' 1%$%%+ - 15690-16(123%9$,9%4!- 2382 BE-&($-!

%! 96($3%-$! $6! '%6(;! &109%$63-F! &'2+%-,-! 6(! 93,$,9%4! 385489$,6(j! ;&$! $+,-! 283-2&9$,@&! >%-
-6'&$,'&-1,(1,9%$&1!.;1$+&1-%'&1&109%$63-1>+611,-$,(9$4:19%44811563193,$,9%641062236%9+&-<!*+,-|

- 1(,5,9% (85, (1,(/1%/%, (162&(-102!$+&170&-$,6(1655+&$+&3193,$,9%418&109%$, 6(1%.60$!1%$%!-+6041!
56-$&3128624&F-123%9$,9% M BIO&-$,6(1$+%S$!-8&'-10(3&-64@&11%'6(/193,$,9%411%$%!4,$83%9;!
-9+64%3- B-&&! 9+%62$&3! =<=D<! W63! '%(;! 65! $+&! -03@&;&1! &109%$63-Al ,$! -&& &1 $+%$! 56-$&3, (
93,$,9%4!3&5489B16(I-, 1&123%9$,9%41'&1,%!0-%/&!-?,44-196(-$,$0$&1!(6!96($3% 1, BHEBL(!
384%$,6(1$B,44-1-09+1%-1-69,%4!'&1,%!'%3?&$, /Al >+,9+1-02263$-1$+&! -%'&!.0-,(&--'61&4-!
$+96$1'%(;1&109%$63-1>06($&114&%3(&3-1$6193,$,9%44; 13854 ERSTIBBLAGLH!>, 1&13% (/&I65!1,55& 3&($!
$62,0-196(11/6%43%-11&$&3",(&1<1*+ -13&&'2+%%- -&-1$+&!1,55,904%:165!1&5, (, (/'>+%$!&109%$,6(!
%.608$!1,/,$%41%(1!11%$%! $8&9+(646/,&-1 8(BYA !4+ 9+1$62,0-1-+60411.&1%113&--&1A!.0$!, $!%4-6!

+ 44, [+$-I $+&I > 181 3%(/&! 65! -2,44-1 % (11 0(1&3-$%(1,(/-19,$,Z&(-1 3&70,38! $6! (%@ ,/%$&! 1%$%5,&1!
-69,&%,&K

Parallels to Previous Findings

*+&196(%4; - 1503$+&IR'6(-$3%$& 11$+%SAI6 @ SIWMAAP36%9+E&-$OBEH6$63-16516(4, (8193,$,9%4!
1%$%! 4,$83%9;! 38-6039&-! +06@&! .&&(! $%7,(/! -&&" $6! .&! (! 4,(&! >,$+! &109%$63-F! (&&1-! %(1!
3&70,3&'&($-<! QU(;! 65! $+&! -03@&;&1! &109%$63-! -$%6$& 1! $+%$! 3-8 B6BYK563'%S$, BYo(1!

$&Y69+, (/!%$&3,%416(4, (&A% (11$+&;1560(1!, %/&-Al-+633!@ILEH 3&!> 8. $&-AISELS$-1%(116(4,(&!
9603-&-| @&3;10-&504<!8,@&3/&($!62,(,6(-1>&3&!,1&($,5,&1!6(1>+8$+&3! [UHo!B$H16(4, (&!%(1!

6554, (81%3&10-8&504156318109%$63-<1a6>& @ &3A!-6'€18109%$63-1%49R4 P! +&1563'06$165!

%! 3&-6039&! 63! &@&(! $+&! 3&-6039&! ,$-&45! -1 (65! %-! ,'2635%($! %-! $+&! $&I69+, (/1 %(1! 2&1%/6/,9%4!
189,-,6(-!,(1>+,9+1,$! -1&" &11&1<I*+ -1 -1%! @%A40%4 &, (1&3!$+%$!$+&!364&!65!$+&!18109%$63-!
$+&-84@&-! -+6041! (63! .&! 0(1&3&-$,'%$&1! >+&(! ,$! 96'&-! $6! FE&.3, (/1 93,$,9%4! 1%6$%! 4,$&3%9;<!

[
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WO03$+&3'638A! -&@8&3%4! &109%$63-! 3896"&(1&1! -2@BRFHOBIE-! $+%$! $+&;! 560(1! 0-&504A!
,(9401,(/!3&-6039&-1&L%",(&1!,(19+%62$&3IV<)1%(1!-6'&1-,' 498! $6!$+6-&<!HA4165!$+&-&!5, (1, (/-!
063&18(9603%/, (6-1$+8&10//&-$'$+%$!6(4,(&!3&-6039&-1963&10-&504!5631&109%$63-196(11$+%$!'%(;!
65!$+&193,$,9%411%$%!4,$&3%9;138-6039&-1& L S 0RL L (1 /+$1.&1%622389,%$&1!.:18109%$63-<!
*+0-Al$+8&-&I5,(1,(/-1%4-61-02263$I$+&12(6>481/&1'6.,4%$,6(1$%?, (/'24%9&!, (1$4601; Al>+ 9+A!
0%'6(/16$+&3-Al%, -1$61'0678I$+8-&!3&-60398-I'63&18%-,4;1%99&-,.4&!$6!&109%$63-<|Q63&6 @&3A!
-&@&3%41 &109%$63-!,(1,9%$&1! $+%$! $+&;14,7&! $6!93&%$&! $+&,3!6>(1 3&-6039& BB+ >%-1 %!
5,(1,(/" $+%$! ,(-2,3&1! %! -8&9%,6(! 6(! d93&%S,(/! &109%$,6(%A3V&L! (I $+&! ?(6>4&1/&!
'6.,4,-%%,6(1236K&9$!3&-6039&!B-8&1%22& (1, IL"0D<

H4'6-$1964418109%$63-10-81!1$+&!-03@&;F-1628& (| $RI-18$5!84%.63%$&! 6(1$+&!'&$+61-1%(1!
9%62236%9+&-1$+8;10-&1>+&(1$&%69+,(/1%.60$! 1,/,$%41$89+(646/,&-1%(1! 1%$%6<I*+&1%(%4;- -165!$+,-!
1%$%!,1&($,5,&11'%(;12%3%448&4-1$61$+&1938%$63!, ($&3@ , &>-Al-09+19%- BV 8513895834 1!
96((8&9%,6(-! .;! 3&4%S$, (/! $6! 2&624&F-1 & @&3;1%;! &L2&3,&(9&-! % (1! 0-,(/\ BEBE %'24&-Al 63!
0-,(/,($83%9$, @&AI23%9$,9%41%(1124%;5041%62236%9+&-!, (9401, (/1-$63,&-<IH(6$+&3!-$36(/1$+&'&I$+%
&'8&3/811>%-1$+%$! 1,55838&($! 48%3(&3-1 (&&1! 1,558 3&($! %2 2DBMBBH-E8.3! 38-&%639+-$%6$&'&($-!
$+&18109%$63-1%/38&116(1>83&I$+%$!,($&3%9%$, @ &!%2236%BAN BB/ &! 48.%3(RII4-!
560(1AI5631&L%'24&A,(!';123,63!3&-89639+B=U=U9Dj!$+%6$!8H0805E 6(5%4!$89+(646/,&-19%(!

%4-6! $%72&! 24%98&! $+360/+! %(%46/0&! ‘&SB! &'2+%- -& 1Al %'6(/! 6$+&3-Al ;1 :p$Z-9+!
B=U)YDj! %(1! $+%$! %228&%4, (/! @,-0%4,-%$,6(-! 9% (! +832 BERE(BYBS! &'6$,6(%44:)! %-Al 563!
&LY%'248A!+ [+4,/+$&11.;1f&((&1;!%(1!a,44B=U)XE)

HI2&;15,(1,(/ !,(1$+,-196(S&L$H%-1$+%$I$+&!1'0K63,$;165!1&109%$63-11, 1! (63! %/38&!$+%$! $! ,-102!
$6!,(1,@,10%4-1$6/236$&9$!$+&,3!1%$%!6(4, (&<!*+ -138 2BREAB-$IB6!$+&!-$36 (/18 2+%-,-16(!
-&481%$%! 236$89$,6(!,(1'6-$! 3&-6039&-! &L%',(&1! B-&&! 9+%2$&3! V<)D! %(1! (1 '%(;! %9%1&',9!
96(9&2$-15@193,$,9%411%$%!4,$83%9;|B-8& 19+ V2SEBBLEEDNS, 9% ($!5, (1, (/1>%-1$+%$1'63&!
$+96(1+%6451 65! $+&12963$,9,296($-1%/3&8 11 $+96$!, $! 9%(!. SR (LEIRIAEY63 (831 $6!'%6 728! $+&'1
38%64,-&I$+%$I$+8;1%63&1%558.9$8 11, VI EAESH&!-$36(/196/388 &($!>,$+!$+,-1%6'6 (/1'% (;!
-03@8&:;811&109%$63-138238-&($-1%!196($3%-SISEBAE($!62, (,6(-16(1$+,-5+06$R3&!, 1&($,5,&1!
(1$+&1&L 28331, ($83@,&>-1B-&&19+%2$&3!1V<=D!%(16313238%3B=tU=UAI2<}ED

Challenges in Teaching and Finding the Right Material

H&@&3%4A! 2%3%4484-] .&$>&&(! $+&) 9+%A4E&(/& + /1 UF+EGRAL09%S63-! Yo(T+&! 938%$63!
($83@,&>15,(1,(/-1&'&3/&1AI563! &L% 248! $+9$1,$5,904%$! $6! & (/%/&! 48%3(&3-1%(1!'% 28! $+&!
38%4,-&! $+%S$! $+&;! %38&! %5589$81! ;! ,--08&-! %360(1! 1%$%! -BHR'&1AI%$63-! 503$+&3!
+/+4,+$811-$309$03%419+%6448(/&-Al-09+BU(& 811 568+8-&!$62,9-1$6!.&! . &$$&3!,($8/3%$&1! (!
9033,904%|98(dIN%9?188263$!56 3 $&%69+8&3-1>+6!>%6($!$6!8109%$&!%.60$!1,/, $%641$89+(646/,&-<!"(!
384%$,6(1$6!&109%$,6(%4!3&-6039&-Al$+&!1,55,904%$, &6BB1TIOPUHS&3,%41%(1!,(-055,9,&($!
38-6039&-! 563! ;60(/&3! 9+,413&(! %(1! .&/,((&3-! >&3&! 60$4,(&141%(11,$,6(A! $+&! &109%$63-!

!
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236@,1&1! @%40%.4&!5&&1.%97!6(1&L,-$, (/! 3&-6039&-A! -09+1%-1$+%6$!'%(;! %3&! $66! 96'24& LAl $+%6$!
'63&! -9+6643289,5,9! 38-6039&-! %3&! (&&1&1A! %(1! $+&;! 9%44&1! 563! %! 9&($3%4! 964489%,6(! 6!
38-6039&-<!*+,-14%-$126,($!,(563'&1!$+,-I-$01;F-12(6>4&1/88.,4,-%$,6(1236 K &BIR&!1%6228&(1, L !
"oDA!.0$!,$!%4-6! 1&'6(-$3%$&1! $+%$! &L,-$,(I'$6@HOL, (/! %(! %43&%1;! &L ,-$, (/! 1%$%.%-&! 65!
3&-6039&-1! 65$&(!16!(6$!3&%69+!$+&!, ($&(1&11%601,&(9&AI%!I0+%A4E& (/8IS +%$!>%-1%4-613%,-&11.;I$+&!
($83@,8>8&1193&%$63-<

Q63&6@&3A!$+&!%(%4;-,-!,1&(3$,5,&1! 8&109%$63- BR2ERIEDS, @&-16(1$+&! % @%,4%.,4,$;165!
&L,-$,(/!3&-6039&-<Ic+,4&!-6'&!,(1,9%$&1!.&, (/! @&3;!-%$,-5,&11> $+1$+&,31%99&--1$6!,(563'%$, 6(!
%(1!'%$&3,%41 % (1! -267&!65!%(1\%.0(1%(9&F! 65! 3&-60398-A! 6$+E&3-1 +&BHES.1! %$! %6441 %(1!
-$%$&1IS+%BI$+8&3&1>%-1\.%-,9%44;1(6$+,(/F<IH-11,-90--&11%.6 @&AI$+&3&!196041!.8!11,5583&($!38%-6(
563!$+&-8&!1,@&3/&($!62,(,6(-Al 563! &L%'24&! $+%$! $+&! &109%$EIMASBAR! 563! '%$&3,%4!6(!
1,55&3&($!$62,9-Al+%1!1,5583&($! &L2&9$%$,6(-1 $6>%31-1$+&!'%$&3,%4163!1+%1!1,55838($! %99&--Al
-6'&1-8&"(/!$6!.&1'63&!,(563'&11%.60$!&L,-$, (/! 3&-6039&-!$+%6(16$+&3-<!W63!.6$+1236.4&.-!

1 96(1%.0(1%(9&!65!'%$&3,%641%-1>8441%-1(6$12(6>, (/'651%(; /66 1!3&-60398D&($3%4!964489$,6(!
65!3&-6039&-1>%-1-0//8-$&11%-1%!-640%,6(<!W, (%644;Al-6'&18&109%$6 3 H/@E/H$8.1%!(0".&3!
65!-69,8$%4!9+%644&(/&-!,(13&/%311$6!1,/,$%41%(1! 1%$%! $89+(646/,&-Al 1&'6(-$3%S$, (/! $+&,3!2%--,6(!
%(11'6$, @%$,6(1563!%1138&--,(/196(9&3(-1%360(1!1%$%5,9%$, 6(<

G@&3%44AI$+&!-03@&;14811$6! @%40%.4&15, (V& 1BRMEBAS-F1/6%4-156 31$&%69+,(/1%.60$!
1,/,$%41%(111%$%!$89+(646/,&-Al$+&I&$+61-19%(11%62236%9+ 8- 15+ & BERAGY '$+&-&!/6%4-A!
%(11$+8&,319+%44&(/&-Al(&&1-1%(11>,-+&-1>+&(1,$196'&-1$6!8109%%,6(%4!38-6039&-1%(1!$&%9+,(/!
%.60%$! $+&-&! $62,9-! (! /&(&3%4<! :%3$,904%34;! $+&! -03@&;F-! 96'.,(%$,6(! 65! 62&(! %(1! 946-&1!
70&-$,6(-1 236@&1! @%40%.4&! (!, 1&($,5;, (/! (BARA-Al >+ 4&! %4-61 %446> (/1 563! /8&(&3%4, -, (/!
“$%$&'&($-1%.60$I$+81-%'24&F-1283-289%, @&-<IC, $ BIHMB5, (1, (/-Al+6>8@&3A!,$!,-1, 2635%($!
$61288&2!,(I', (L1$+%BI$+8:16(4;138238-&($!%!-'%441-%' 24 E4BBB (%S, 6(%4!8109%$63-1%(11$+%$! (6!
38238-&($3%$, @&!-$%$&'&($-1%.60$!%644!&109%$63-19%(! .&! ,(FRBBHILRAL&--Al $+&!/6%4! 65! $+&!
70%4,$%$, @&! -03@ELE. 3-$%(1, (/! 3%$+8&31 $+96(1 3823&-&($%$, @EEG-138969+&11%(1!'09+!
96041!.84&%3IF36'1&109%$63-FI&L283,8(98-1%(112&3-289%, @&-<!"(1%11, 396 (8B 3%44E&4-1$6!
$+&1938%$63! ,($83@,&>!5,(1,(/-A! (6@&A! %2236%9+8&-! Yo¢RIFBYAURS,5,&1A! '%(;! 65! >+,0+!

960411 &M /+4;10-&50415631$+&150$03&!1& @ &462'&($!65!93,$,9%4!1%$%!4, $&3%9;13&-6039&-<I*+0-Al$+
5,(1,(/-1,18%44;196'24&'&($! $+&! 23,631 $>6! '&$+61-1$+%$! &L &L,-$, (/1 6(4,(&! 3&-6039&-!
%(11$+&,31938&%$63-F12&3-289%, @&-<
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6! Discussion

H5$&3! $+&! 4%-$! $+38&&! 9+%62$&3-! 238-&($&1! $+EAT, QI4O+! 65! $+&! -$01;F-1 $+38&! &'2,3,9%4!
283-289%,@&-Al$+,-19+9%62$831%, 136!, ($&3>8I6@&!%(1!11,-90--1$+8&-&!5, (1, (/-<!H! 2&;{(6@ &4
$+360/+608% ! -$01;! >%-1 $+%636(; ! 2%63%4486041! .8 ,1&($,5,818$>8&(! $+&! &L%',(&1!

38-6039&-A! $+&! ,($83@,&>&1! 938%6$63-1 %(1! $+&! -03@&;&1! &HBIAG$BIHE! 'Y (;! -,',4%3!
$+8'&-18'&3/&1!,(1%441$+38&1-$%/&-165!$+8&18'2,3,9%4!38-E$6391 Al (6$!(8:98--%3,4;18($%,41%!
0(%(,'60-1-$%(9&! 65! %441 2%63%$,9,2%($-<! O%$+&3A!'%(;| 2&;! $+&'&-| 38 @&%4&1! 1, @&3/&($!62, (,6(-!
&$>&&(1$+8&12%63$,9,296($-Al>+,0+!65$8(138-&".4&116(/6, (/' 1&.%$&!,(1$+81%69%18&',9!4,$&3%$03&A!
563181 %'24&16(1$+&!?,(1165196(-$309%, @&!%69%,6(-1$+%$ 98 I/EBBY186.60$!1%$%5,9%$,6(1-+6041!
&(9603%/863!$+81%6223623,%$8.%4%(98!. &$>&&(18'26>&3,(/19,$,Z&(-1%(1\-+,5%,(/'3&-26(-, ., 4,$:]

$6! $+&'<H(6$+&3! -,/(,5,9%($! 5,(1, (/! >%-! $+U8H-&! -$01;F-15,(1,(/-! 65$& (! -+6>8&1! 38'%3?%.48&!
2%3%4484-! $6! $+6-&! OBEDALDS, @&! %9%1&",9! 1%$%! 4,$&3%9;! 96(9&2$0%4,-%$,6(-! $+%$! >&3!
18&($,5,811%-1'6-$! 3848 @%($!, (1 9+%2$&3! =<=1%6-! >&ABURMBIBE 11 &109%S, 6(%64! %2236 %9+&-!
B'&1,%4,$&3%9;AIB2648DR410(/A%(H3,$,924!1 %/6/;D!$+%$!>838&196(%64;-& 11, (19+%2$& 3!+ 3&&<!
WO3$+&3'638%!(0".&3!65K&>! (- /+$- 1>&3&!,1&($,5,8100+1%-1%".,$,60-1%(11264,$,9%4!/6%4-!

65!-6'&! 38-6039&! 938%$63-! 63! $+60/+$504! 28:3-289%, @& 6(! 1%$%5,9%$,6(! ;! &109%$63-<! G @&3%:
$+&!-$01;1 4811 $6! (6@&4! 5,(1, (/! 6(! $+&! %-1:&$! O(BR3&Y%39+&1! 5,&41! 65! 6(4,(&! &109%$,6(%4!
3&-6039&-1%.60$!1%$%5,9%$, 6(AB&LRB(-1%6(11%2236%9+8&-165!$+&,3193&%$63-Al %SO %
&L2&3,&(9&-Al(&&1-1%(1!>,-+&-<IHA4165!$+&-81236@,1&1! (&>, (UK S$L-$36(/4;!,(563'&1 1$+&!
503$+&3196(9&2$0%4,-%$,6(165!93,$,9%4!1%$%5,9%$,6(14, $83%9;<

6.1$ Goals for Understanding Data and Taking Action

6.1.1! Critical Understanding of Datafication

Awareness andUnderstanding

G(&128;16.K&9$, @&!65!$+&!1-$01;1>%-1$6!.8$$& 3! 0PARBEH &!/6%4-1563193,$,9%4!8109%$,6(1%.60$!
1%$569%$, 6(<!a&3&AI$+&1%6(%4;-&-165!$+&!16(4, (&!38-60398-A! e8! ¥ ERIED &1 938.96$6B6 (1!
$+8&18109%$631-03@&;!-+6>8&1138'%32%.4&12%3%4484-<* 4B BI$IPES!>%-1, 1&($,5,81196936--!
%4418'2,3,9%A41-$%/&-1>%-1$+%6$!$8%9+, (/1%. 6609864604 11%, 1563!,(938%-8:%" +,.. |
65!$+&10-&1%(1!,'2%9%! 65! 19%$%! $89+(646/,8-1%-1 >80M1 YYo+(#+11 65! +6>! $+&-&! -;-$&-!
50(9%,6(! %(1! +6>! $+&;1 %5589$! 603! 4, @&-! %(1! -6QRISSOL:F-! 2%63$,9,29%($-! %, &1! $6! 3%,-&!
%>%3&(&-! 65! 1,/,$%4! $&9+(646/,&-F! ,(5408(9&-B/4PH % (1! &'2+%-,-&1! $+%6$! $+&;! >Vo($&1!
48%3(&3-! $6! 0(1&3-$%(1! +6>! $&9+(646/;! 50(9%,6(-Al ,(94DI! -+63$96",(-<! Q%(;!

[
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2%3$,9,2%($-1>%($&1!$6!56-$83193,$,9%419%(1!3&5489%, @& 0(18&3-$%(1, (/1 3%$+&3!$+%(!'&3&! 2%--, (/!
2(6>481/&A1%!/6%41$+%$196338&-26(3+1$+&123,(9,24&- IBHE.(0+B&</<A%(183!=U)XD<IN70%44;!

(14, (&1> $+1$+&196(9&2%$1651], 410(/Al-& @&3%41-$01; 120430 /A%, [+$811$+%6$!$+&; 1@, &>14,$83%9;!
%-106!(& @KL, (/12369&-!>+,9+196($, (0&-1$+360/+60$16(&F-14,5&1%(11%3/0& 11$+%$1%!5044;14, $&3%$&!
283-6(116&-! (63! &L,-$B-8&&! &</<Al]%0&3! =UUE]j! c%$-6(!=U)UD<! *+,-1 503$+&3! 384 83489%4!
281%/6/;1%(1! ,$40(1&3-$%(1,(/! 65! 4&%3(,(/! %-1%(10(5,(,-+&1! 2369&--165!d.&96', (/e BW3&,3&!

=U)SA! 2<VSIE +,48! $+&-&! %3/0'&($-! -+6>! - 4%3,$,&-1 $6! 2&;! ,(-,/+$-1 536" $+&3%1,$,6(%4
&109%$%,6(%41%2236%9+&- &L%', (& 940625831 $+3&&A! $+&;1%3&! (6$!96"6(!,(1&L -$,(/193,$,9%4!
1%$%!4,$83%9;196(98&2$0%4,-%6$,6(-<

HI7&;15, (1, (/1$+360/+60$!-8&@&3%41-$%6/&- 1655 +&38:+&%0-$+%6$'%(;12%3$,9,206($-1-+963& 1!
0616%4 6T *%(C' .. $, H1C GH+)"%H.$"01$0"%& 0+(, " $%HBHL%$%5,9%$, 6(Al>+,9+!/68&-1.&;6(1!
%-28&9%-1-09+1%-11,/, $%41'81,%!96($&($A!1%$%!-8903,$;16 3! 2& 3-6 (Y% ARBIEAW8:%61!%, -1563!
0(1&3-$%(1, (/165! $&9+(646/,&-F10(1&34;,(/!-$309$03&-1%(11 $+&!>,1&3!$3%(-563'%$,6(!65!-69,&S$;!
$+360/+! $&O+(646/:<! QU(;! 2%63%$,9,20%($-! +,/+4,/+$&1! $+&! A9264,$,9%4! %(1! &96(6',9!
1,'&(-,6(-165!1%$%!$89+(646/,8-1%(1I1$+0-1$+&1264,$,9%41(%$03&165!93,$,9%4!1 %S5 GBI %O;!
60$4,(,(/1$+%$!d$+ -1$;2&1651&(/%/& &($!,-1264,$,9%4€1B2%3$,9, 2UHHELBLS& 11%) (88 1!$6!
96((8&9%$!$6!4&%3(&3-F1&L,-$,(/1-69,%41%(1!264,$,9%4!53%'&>637-<!H-1%3/0&1! (1 9+%2$&3! =<=Al-09+!
--$&',91%(11264,$,9641%2236%9+&-1$6! 196$%! 4,$83%9;1%638!3%38&! (1 $+&!4,$83%$038&A! % (1! 1%$%! £
96(982$-+%@&!.&&(193,$,9,-&11563!d(6$!&L24,9,$&4;1&(/%/r, (/!> $+170&-$,6(-165/26>&3e1%(113%9,%4!
%(1!-69,%4! KO-$, B8%(-&(! =U=)Al 2<X5D<! a6>&@&3A! $+96@RE&AVS&.-! 3 U8+ $ TBE1%/6/;Al
>+,0+11&5,(&-1&109%$,6(16314, $&3%9:1%-106(!, (+& BBES, 9%4123% TH/PBL, 3&1%(11Q%9& 16! Y XS;!
_6--60/+,19%(11[0$,u33&Z!=U)iD<! Q6386 @ &BAI%44! (0'.&3!65!8109%$,6(%41%2236%69+&-1%.603$!
1%$Mh,'15634;-$&',9 10(1&3-$%(L, (/! %(1!56310(2%97?, (/B+&264,$,9-165! 1%$%A! 26>&3Al ,($&3&-$-!
% (1!,1&646/,84$+360/+11%$%!4,$&3%9;!B:%(/3%Z,6!%(11#84>;(1=U)Y]!:p$Z ) MAI6$6 260460!
=U=Ugl

*+&18109%%$63-1 503$+&3! ,(1,9%$&1! $+%$! 56-$&3 1A EW+$309$03%4! 0(1&3-$%(L, (/! > $+!
4&%3(&3-12%& &, +1#HD&IS6!$+&, 3I65FRLHS, (Vo+ (#+.$"0/,+$%& 0+(,". $%+ (#465!$89+(646/A!
$+&,31(%336>196(9&3(-1%360(1!, ($&3(&S$!-UHEAFAIV(AB63!-6'&AIS+&I5%I$I$+06$I$+&;1&(K6;10- (/!
1%$%!$89+(646/,&-<IG$+&31&'2,3,9%4!-$01,&- 1+ % @&!38%9+&1!-,, 4%3!5,(1,(/-Al38263$, (/!$+%$1286248
4%97?1$+8&14,$83%9;!6368BA+0(183-$%(L, (/1$6!5044;10(183-$%(1193,$,9%41%3$!2,&9&-1%.60$! 1%$%!
$&9+(646/,&-B#$%3?1%(1IM3%>5631!=U)YDA!63!$+%3$!-$01&(%-FHOMBE6!$+,(?160$-, 1&!$+&!
BL19%(1!.&;6(1!9:.&3-8&903,$;A1%(1! $+%$! $+&! d$+3,44e! 65! 0-,(/!-69,%4!'&1,%! 3&-$3,05&1! 4&%3(&3-F!
93,$,9%4!3&54&BR6(13%Z, 6!%(11#84>;(1=U=UAI2<))D<IN70%44;! (14,(&!8$4 HRES03&A!-6'&!
2%3$,9,2%($-1%, & 1!$6!56-$&314&YB(2BHYR(183-$%(L, (/>+,4&1%$I$+&1-%'&!$, '&1236'6$, (/!
93,$,9%41$+, (?RHR&I&</<AIT64$%;1=U)VD<IW, (%644;Al%6(6 @845, (1, (/>R EROBIH 3-1%6, '€ 1!
$61$8969+1%.60$!$+&!&$+,9-196(114%>-138/%31, (/!1,/,$%41%(111%$%G&D+(646/,

)XS



Critical Thinking and Forming OneO®wn Opinion

H! -&96(1! 2&;! /6%41 1&($,5,&1! $+360/+60$! $+&! &(SERL: >%o-! I"HS#I%& " )&, ISHEB!I"HFH#I%&,!
$24#+34#€1Q%(; | -$01;! 2%3%$,9,2%($-! 24%9&1! %! 2963$,904%3! &'2+%-,-! 6(! D396 *+,-|

38, $&3%B&109%$,6(! -9+64%3-+,2A! >+,9+! 6034, (& $+&! 18&@E&462'&($! % (1! 236'6$,6(! 65! 93,$,9%4!
$+,(2,(/'%-1%!963&!/6%41563! &109%$,6(!, (1/&(&3%4! B]%33GAI 265 VSHD! >&441%-1563!-289,5,9!
062236%9+&-1-09+!%-1264,$,-9+&!], 41 BMHO$63&(/30228&! W%9+1,1%7$, 2! =U)iAPRKNEB, $,9%4!
281%/6/;! B[,360L!=U)UAI2<S)iD<!*+&! 4%SHBB-$%6(1193,$,9%41$+,(?,(/'%-1%!>%;!65!56-$&3, (/!

%! d93,$,9%4! 96(-9,60-(&--eA! %(! %>%3& (&1 %(1!93,$,9%4! 385489, 6(! 65! 6(&F-6>(! - $0%$,6(!, (I $+&!
>6341BW3&,3&!=U)SAl2<g=5D<!a6>&@&3A!%4-6!-6'&1969%1&', 919 3RBM QUTD&2$-1+ % @ &!
9%44&11563193,$,9%41$BEX(HAI645%; 1=U)Vj!:p$Z-9+1=U)Y|IM%3' 1&$!%4<!=U=UDA!6 348D &!%2
W3&,3&F-193,$,9%4196(-9,60-(&--1$61&109%S$, 6(1%/ FOGHI%(1!1%$%!$&9+(64BE<I<Ala%"&3!
=U))j!*;/&419%(1f,3-9+1=U)ij!Q,4%(1=U) Sj!Q&(/1%(1!8,#%4@6!=U)X|!Q%3?+%'=U) Y&

*+&1-$01;F-12963$,9,29%($-1503$+8&31 18&$%,4& 11 +6::$8BY 5D 3,$,9%41$+,(?,(/!,(123%9%,9&<!"(!
4,(&! > $+ $+&! 4,$8&3%$03&A! 2&;! ,1&($,5,&1! %2236%9+8-&{0QUR! %.60$! $+&! 3,-2-! 96(1!
19%(/&3-1384%$&1!$6! 1%$%! $89+(CMR(R-L&'6(-$3%$, (/1 +6>] $,12+*&*1-'%)) 1. #+(HTH#(0%&..

%o+ (' I, $- <! Q63&6@&3A!'%(;! 2%3$,9, 2%(EHHV0-,-&11 $6! (63! $844! 48%3(&3-1>+%$! $6! $+,(?Al.0$!
3%$+&3!-02263$!$+& N{UH+1'$2,#":+ * At +#*+ <I"(-$8&%11686(@, (9, (/'4&%3(&3-165!%!-2&9,5 9!
28:3-289%, @&!$+360/+!d28&3-0%-,6(1%(112362%/%{UH4EB, ($&3@ ,&>Al=U=UDAI%-16(&!938%$63!20$!
SAI&(9603%/,(/1$+&'1$6!38%69+!$+&,316>(196(940-,6(-190/363,$,9%41$+,(?,(/'9%(162&(14&%3(&3-!
02!$6!(&>1283-289$, @ &-1%(11&'26>831$+8&'<!*+ 9633&-26(1-1> $+1B264,$,-9+&D!],410(/1%(1!,$-!
16%4165!QI(1,/7&,$! B-&&! .&46:A6(1!> $+D3,$,992811%/6/;Al>+,9+1%,-15631%! 2&1%/6/;!:#$2
$+8&14&%3(&3A10-,(/!1,%46/0&1%(1193,$,9%41$+,(?, (/' BWBD38A=UWY634:Al061-'96441(0".&316511%$%!
4,$83%96(982$1&'2+%-,-&!$+06$!8&109%$63-1-+604 11 (63!, (1,9%$&!$+06$!19&3$%, (11%$%!-;-$&-1%63&!
1661163!.%1AI0$!3%$+&3148$148%3(&3-1 &L 283, &(OBIBE3I$+&'-&4 @ &-!+6>1$+&;1%381$3%9 281!
BW6($,9+,%36! &$!%4<!=U)SAI 2<@]! Q%37+% ' =U) YA( PLIGRDIEH &' > $+1 /661! 708&-$,6(-!
BQU3?7+%'! =U=UA! 2<=4E)D%2236%9+&-! $+%$! $+&! ,($&3@,&>&1! &109%$68/BRAK!
Q63&6@&3A! f&((&1;! &$! %A<F-! 38-&%39+! 560(1! $+%$428@24 B&'6$,6(%4D! @,&>-! 6(! 1%$%!
23%9%,9&-1& @ &(>+&(1$+&; H06 @ &4, $$4&10(1&3 BY[E)YOAI2<)SVY DA, (1,9%$, (/!$+0B 8B 88|
-+60411.81$%28(1-&3,60-4;!,(-$&%1165196(@, (9, (/'48%3(&3-165!6$+8312&3-289%, @&-<

WO3$+&3'63&AI$+&!5, (1, (/-1-0//&-$&1I$+%$I$+&I BRI, (?193,$,9%44;1%(11563'16(&F-16>(!
62,(,6(19%(1+842!> $4B+8I2%&& +1,."%)'06") % $2%0+ L#+1'$, 12+*&*1-' &%+ (1 %A<!*+,-15%-$12069&!
96'&-! > $+! '%(;! 9+%44&(/&-A! ,(9401,(/! 2&&2,(/! 6(4,(&! &109%$,6(%4! 3&-6039&-! $&9+(,9%44;!
%998&--,.4&! %(12&&2,(/! $+&! 96($&($! 65! &109%3$,6(%4! '%$&3,%4! 02! $6! 1%$&<! G(&! &109%$63!
-0//&-$&11$+%$!56-$&3, (/! 48%3(&3-F1%.,4,$:1$6!$+,(?193,$,9%44;1960411 &(%. 48! $+ &$69%224: 1 d
$+,(2,(/16(10(5638-88%.4&);:&$! &' &3/, (/' $&I+(646/,&-!B2%3RTh($! =X=D«I-! %2236%9+!(6$!
:&$196"6(!,(193,$,9%4! 1%$%! 4,$83%9;!1,-9603-&-<! a6>AIBE3LI634;! 1%$%! 4,$&3%9;! 20.4,9%$,6(!
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'%1&! %! -,', 4%31-0//&-$,6(A1 %, (I 1$6!56-$&M%2$, @&! 9%2%9,$,&-! % (1! 3&-,4,&(9&! 3%$+&3! $+%(!
$&Y9+,(/124%$563'-1%6(11 $&I+(,9%4! 4% (/0%/&-1$+%$! %3&.! I6QIBIRE60$ J1%$&1BBY$%! 62!
H44,%(9&1%(1!"($&3(&>-1=U)VAI 2¢:4@62236%9+1503$+&3!3&,,-9&(55!264,$,-9+&1],410(/Al
>+,9+156-5&39,$,Z&(-F1%. 4,$;!$6!& @%40%$&1%(1193,$,9,-&1-69,%412+&(6'&(%AI&@ &(I>+&(1$+&-&!%3&!
9+9%(/,(/! BHO$63&(/3022&! W%9+1,1%7$,?! =U)iD<!*+&3&563&A! 264,$,(O1&ELU LS ()#+,'

Qort-' &, %" +#+1' *5R ISHA! 0! %3/08-! $+%$! >+%$&@&3! 9+%44&(/8-! (1,@,10%4-E1SDA(I?
1&8'693%8$,9! -&ABE$&3",(%$,6(! %$! $+&! $,'&! .&96'&-1 %! 4&%3(,(/! 6.K&IS$,@&! B,.,1<D<! c+,4&! $+,-!
062236%9+165!%1%2$, (/!$+&!$62,9-1651$89%9+,(/!$6!90338&($!-69,%4!9+0644&(/&-! -1+ ,/+4:1 3848 @ Y6($! 5¢
&100%$, (/1%.60$!$+&!5I0Wo(/, (/1>634116511%3$%!-;-$&'-Al,$!,-11,55,004$!$6!,'24&'&($!,(123%9$,9&/!
%-1,$3&70,38&-196($,(060-1021%$, (/165!$8969+, (/1%(1148%3(, (/' %$6B:|Q638!138-8%639+! -(&&1&1!

%.60$! +6>! &109%$,6(! %.60$! 1%BEWS$,606041! 4&%3(! 536'! $+&! 18966 &L2&3,&(9&! 65!
264,$,-9+&1],410(/!3&/%31, (/!$+8&-&I9+%A4& (&<

0&4%$&11$6!93,$,9%4!$+,(?,(/AI$>6!503$+&3! /6A42963BD, 2%6($-! >& 38! $6!>632!$6>%31-!
28624&F961,+1- 1,(11%$%5,811-69,&$,&-196(1I88]"  1$+&'<Ic+ 481%/&(9;!,-1(6$1%!2%3%$,904%34;!
96"6(1$+&'&!,(1  $+&1%$%! 4,$83%9;! 1,-96B-8&! 9+%62$83! =<=DAIL8ES,9%4! 1%$%! 4,$83%9;!
96(982%-! -,' 4%34;! %"l $6! 56-$&S+&! -?,44-! d3&70,3&1! $6! +%@&! %/&(9;! ,(! %! 1%$%5,&1! >6341e!
B:9%(/3%Z,61%(1#&5$FB8&(1I=U=UAI2<=)gj!-8&!%4-6R!:%(/3%Z,61%(11#&4>; [MIIM%3', 1&$1%4<!
=U=UBN'26>&3,(/!(1,@,10%4-A! 6(1$+&! 6$+&3! +%(1A! -1 96! 2B@&1! /69641 65! '%6(;!%69%18&,9!
93,$,9%4!1%$%!4,$&3%9; IORBLRIAIBF"/(%Z,6!%(1!]+%3/%@%!=U)Vj!:;.0-1&$!%4<I=U)Vj!: p$Z-9+
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!
6.1.2! Diverse Skills and Paths of Action

Empowering Learners to Become Active
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Conflicting Findings on the Need for Data Usage Skills

"(1$+819%9%1&',911,-9603-&!%-1>8441%-1, (118.%$&-1%'6(BH,9%411%$%!4,$83%9;123%9%$,$,6(&3-A!6(&!
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%, &11$6!236'6$8193,$,9%4!3&548EH EL2'$2,'0.,*)'(%$% 1%6(11>%($&1!$6!56-$83!28:624&F-11%$%!
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96($&(B93&%$,B(3&-&%39+,(/1-?,44-A1%(11$+&IOLR G AI$8I+(646/,&- 156315829+, (/<

The Dilemma of Data Protection Skills and Individual Responsibility

Q6386@&3AI$+&I708&-$,6(165!>+8$+&3I63!(6SAI>+IIEMFL>%:(%6$%'4"*$, 1$#*+ 3H&&B04 1!
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%(1!:3,1'63&!W63$+96',(/Dj! 9% 1563!d38&-,-$,(/e!63!&@&(!d&'%(9,2%$&1!0-&3-Al>+6!3&-,-$!63!
%.%(16(!$+&! 963263%$&! >BM,4,6(,! %(1!:%2%! =U)YDA! 631¢6!"! .0$!5,(L(/ !,$!1,55,9045%6!
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G(! $+&! 6$+&3! +%6(1A!'%(;!-$01;! 2%63%$,9,2%($-! &'2+%-,-&1%6$! 1%$%! 236$&9%,6(! %1@,9&! ,-!
236.4&'%$,9"! -6'&! &@&(! -%,1! 26,($4&-1"1 %-1 - $ /' *&OSH*+. %" +,((  <H&@&3%4!
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$+&!,(1,@,10%4-! $6! -64@&! ,--08&-! %360(1! 1%$%A! %(11@+168b41-640$,6(-! d>6(F$! %'60($! $6!
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38/04%$63-+6!(8&11$61%9Hh, @, (-$6(818&$1%4<I=U=). AI2<=EEjlqo%$&-18$%4 £ 1FUARS6(&!
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-023%,(1,@,10%4A1-69,8$%414& @ &41%(1!-+6041156-$&3120.4, B]%9638EYY Y SD<!
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0-&!,(1'638!964489%, @&A!'63&! 62&(1%(1T! 63!'63&! -0.@&3-, @&! $BIUYI3%Z, 6! % (1! #8&4>;(!
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Going Beyond Skills: Alternative and Collective Paths of Action

H! (6@&4&,(1,(/! 65! $+&!-$01;1 >%-1$6!,1&($, 3! (0'.&3! 65 1 %64$83(%$, @&! %(1! 964489$, @&! 2%$+-1 65!
%93, 6(! %-1/6%4-! 563! &109%$, (/! %.60%$!3. DM 6(<! 5%E5+&'6-3! 96"6(  !%2236%9+! ,(I$+,-!

96($&LS! >%- $+&!/6%4! 65! &(%.4, (/! 4&%3(&BUTBIA*EHSHI%& *" *1# $%& YlB# H %2236%69+]
699033&1!,(I-%441(0".&3-!,(1$+&!%(%4:-,-165!$+&!13&-6039&-1.0$1389&, @& 1!-$36(/1%/38&&'&($!, (!
$+&18109%$63-03@&;<!Q6386 @EHHIS+&1038%$63!, ($&3@,8&>8&- 1>V (DR PBBH- 09+1206$+-!
651%9%,6(A1563!&L%'24&! .;1&(9603%/, (/! 4&:%3 (& DEEHY69$! 264,$,0%4! 2063$ &+-20636R (1 20.4,9!
18.%$8-Al631& @& (196($BB61%6!93,$,9%411%$%!'6 @ & &($<!"(1$+,-196($SE&LSAI$+ -1-$01 BHOBS+&3!5
$+%3$! -&@&3%4! -$01;! 2%63%$,9,29%($-! %,'&1! $6! 236@,1&! 4&9BB(&EBIS, &Hb+10%1%! -+063&1!
@69%.04%3;1%.60$! 1%$%!$+%6$!1&(%.48-1$+8'1$6!.8$$&31%3$,904%$&!$+&,3196(98&3(-1%(1!.&!+&%3119
-&&1481,3,%$&!,(120.4,9118.%$&<

*+&-81+,/+4;16$, @%$&11%(11264,$,9%41/6%4-193&1(6$196"6(!, (1&L,-$,(/193,$,9%4!1%$%!4,$&3%9;!
96(982$0%4,-%$,6(-Al .0$! 38&-&' N8EP6IS, @&! 1%$%! %9%$, @, FA! $+%$! %, -1 $6! &109%$&! %.60$! 1%$%
$&9+(646/,&-1%-1 >&441%-15,+$1 %/%, (-$! $+&! 196$%5,9%HARIA UL %$,9! ,'24,9%$,6(-! B&</<A!

Q,4%(! %(1! [0$,u33&Z! =U)Vj! Q,4%(! %(1! @%(! 1&3! &A41&0AIIH4.& $! 26--,.4;! > $+! %! '63&!
1,-302%,@&!5690-1$+96(1-$01;12%63$,9,2%($-F!/6%4165!9,$,Z&(-1 &(%9$, (/! $+&,3! 1&'693%$,9! 3,/+$-<!
#6'&12%63%$,9,2%($-1503$+8&31%, '€ 11$6!-02263$14&UBLAIHT &-'. 2%64#+1'$2, (H1#$%&.  *E/H!
%3/0&81!$+%$1$6!.&1%!9,%,Z&(!,(11%$%5,81!-69,8$,&-1'&%(-1$6! &(/%/&! ,(12%3$,9,2%$63;! 2369&--&-!
%.60$! $+&! 96($364! 65! 1%6$%! &L$3%9$,6(A! '6(&$,-%3,6(! %(1! 0-%/&! B=UYD<! *+ -! 2813-289%, @&!
3&',(,-9&($ 165!%9%1&',911&5,(,$,6(-! 65! d1%$%!9,$,Z&BNEEB',| &$! %4<! =U=UAGLRLY/! %!
d1./,$%419,$,Z&(!,(1%!1%$%5,&11-69,&$;e!Ba, ($Z! &$1%4 <D0 BE4) Y61 &1%(1IM+%(F-N\1,/,$%4!
23,@%9;1264,9;14,$&3%9;FAI>+ 9+1236'6$&-19,$,Z&(-F12%3%$,9,2%%,6(! (! 23, @AY 2B49=UA!

2<EEiB! #,,4%34:A81,%! 2&1%/6/;! %-! 1&5,(&1! ;! H}%(! &$! %4<! %! $6! +&42! 9,$,Z&(-!
96'238+&(1'1,/,$%41-$309$03&-10%(11-+%62&!$+8&11&'693%$, BEAD ¢4 &-&1/6%4-1%6381946-&4;!
96((8&9$&1! $6! %! +62&! BBI2A, TH#+1'120%+1,' $2"+012" ,(01%6$H* K1 *+ -1 +6281 >%-1 &L 238&--&11 ;!

-&@8&3%4! 2%3$,9,2%($-! >+6! %,'&1! $6!'6.,4,-&! 4&%3(&3-! $6! $%7?&! 264,$,9%4! 63! -69,8$%4! %9$,6(A
29%3$,9,2%$&! ,(1-69,&%;!,(1%(!,(563'&1! '%((&3! %6 (1! $6! -+%2&! $+,-! -69, 85S¢ 2&3-289$, @&-!

38, $&3%$8&! W3&,38%(! 0(1&3-$%(1, (/! 65! 4,$&3%9;Al >+ 9+! -8.&-! &108%HAE&'%(9,2%$63;!
2369&--1$+%$19%(1+8&42! (1,@,10%4-1$3%(-5631$+&,314," $, (/1 38%64,$;1%6(119+9%(/&!-69,%4196(1,$,6(-!
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W03$+831%4$&3(%$, @ &!S60$ERA& 1! 1-$01;12963%,9,2%($-!,(9401&1!&(9603%/4&624&!$6!
HI%1#+, (#))," +$'(%$%')0$0" <1 *+&,316.K&9I$, @ &!$6!56-$8&31%(!, %/, (%$,6(165!%4$&3 (V&L (16
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f,'F-1(6$,6(165!d-69,6$&9+(,9%4!,'%/,(%3,8-€!$+%Bt4, /+$!d$+&19%2%9,$;!$6!,'%/,(&!50$03&-€!%-!

%! 9309,%4! &4&'&(S$! ,(1-69,%4! %(1! 264,$, I 583! 563'04%$, (/! %6(1! 3&%9+,(/! /69BEUUYA!
2<)==RI*+&!-$01;12963%$,9,296($-, 248 &($&1I$+,-1%62236%4$6123%9$, BHBI&L %'24&!.; 165583, (/!
48%3(&3-! 1,5583&($! 1%$%! 50$03&! -OR(AUBBL, (/! 1;-$62,%(! %(1! 0$62,%(! 62$,6(-I"! 63
&(9603%/,(/'$+&'1>, $+!$+&1-46/%(10*619+%(/&!$+&I50$038A194,971+&3&e!BB6 6 $*3%69?AI0 Y D<I#6'&!
158511 %9%18&',9196(9&2$-1$%2&1-,, 4%31%62 ZBERGAI%, ', (/1$616 2& (1021286 24&F-Id, (53%-$309$03%4!
'%/,(%$,6(! 65! +6>1 1%6$%-8&$-! %3&! 93&%$&1A! 0-&1! H(1&3! $+360/+! d1%$%! ,(53%-$309$03&!
4,$83%IB%;! &$! %4<! =U)XA! 2<EDA! 63! 56-$&3, (/! 2&624&F-! d93,$, (el (PLI4I65! %9%, @ ,-'
236K&IBY,4%(1=U)SA!(612%/&!(0'.&3D<!a6>&@&3A!56-$&3, (/!-09+! U 6(!, (1 23%9$,98!9%(!
236@&!1,55,904%$! %-14&%3(&3-Al-09+!%-1,(1";123&@,60-1-$01;Al 5, (1! $! 1,55,004$! $6!,'%/,(&! (8&/%$, @&!
96(-&70&(9&-! 65! 1%$%! 1,-946-03&;6(1! 2&3-6(%4! -%5&$;! 63! 9;.&3-8&903, BEU=U%;j! -,',4%3!
5,(L,(/-1.;1:%(/3%Z,6!%(11#&4>;(1=U=UD <!

W, (%44;A1 $+&1 -$01;1 2963$,9,29%($-! %(1! $+&! &L%',(BAIBE %,'&1! $6! 56-$&3! 2&624&F-!
+,$5"3.%)'&HS,"%!- <H#O+64%3-1+%@E&I& ' 2+%- -&1I$+&!,'263$%(9&.165!28 6 BEFHA!(&$>637-1563!
56-$&3,(/! 4,$8&3%9,&-! BqU$&-! &$! %64<! =U=)DA! % (1! +%@ &8+ Y, H(&12E624&! -$%3$! %-2, (/!
93,$,9%4170&-$,6(-Al$+,-193,$,9%41%>%38&(&--1-$%3$-1%!\9+%, (138969%, 6(FI$+%$! -238%1-1$6! $+&, 3! 5:
%(115%',4,&B%32+%'EU) Y BIH& @ &3%4!-09+1%6$$8'2$-1>8 38!, 1&($, 5, &E501;AI5631&L %' 24&!
:1236@,1,(/' %>%3&(&-B%, -, (/! &L&39,-&-! 2&624898(! 16! > $+ $+&,3153,&(1-A! 20.4,9! -2&%7, (/!
'0%$83,%4A1 631 >63?2-+621%(1! $8%69+, (/'%$&3, RGB! 0-& 1! $6! &109%$&! 6$+8&3-<! Q63&6@&3A!
'0%(;1&109%$63-1,(1,9%$&1148&%3(, (/1%.60$!(&>1$62, 4198&-6039&-!536'1$+&, 3196448 %%6/D&6(1!
$+&! ,($&3@,8>8&1! 938&%$63-1 + /+4,/+$&1! &26>&3, (/! 286248 HHBAGE! 6$+8&3-! %-1 6(&! 65! $+&,3!
16%4-<IQ%(1938%$6303%+&3!38263$& 1!, ($&3&-$536'1&109%$63-!, ($+&,3!38-6039&.-/UAARA(L !9
%(18&109%$,6(%4!0-&!65!$+&,3!3&-6039&!1%!d13&%'10-&!19%-&e!Bg60(/&!,($&3@,&>A!=U=)D<!a6>& @ &3,
$+8;1%4-61'@+%- -&1! $+%$! -'%44! 236K&IS$-1 4, 28! $+&! 6(&-1 &L%', B+, -$OL;Al >+ 9+ 65$&(!
63,/,(%$&36'9,@,4!-69,8$;A1%3&!(6$1&(60/+1%( LIS+ I%E#!", (01%$#++.$"%$, 1- 1563193,$,9%4!
1%$%14,$&3%09;,-(8&&1& 1<, 4%319%44-1>83&'%1&1.;1$+&!18&109%$63-Al>+6!(8& @ &3S +&A&--1&L 238&--&1!
13%$,$01&!%.60$!$+&I&L,-$, (/!3&-6039&-!B-&&!-&9%,6(li<=D<

!
6.1.3! Key Insights on Goals for Critical Data Education

G@&3%A4A!"%((15,9%($2%3%4484->&3&!,1&($,5,81! .&$>8& (! $+&!-$01;F-1&'2,3,9%4!5,(1,(/-16(!
16%4-15631$8%69+,(/1%.60$! 1%$%!%(112&;!$+&638$, 0% BIF U S &!-8.96(11%(11$+,3119+%62$&3<!
“+&-&! (6@&4! ,(-/+$! -$36(/4;! ,(563'&1! $+&! 93,$,9%4! 1%$%5,9%$,6(! 53%'€>63?! 18&@&462&1!
$+360/+60%! $+,-1 -$01;Al 06(1! $+&K'6(-$3%SEL! +6>1'09+! 9%(!.&!  4&%IB36' %6(%4:-, (/! $+&!
239%9$,9%411%$%!8109%$,6(1$+%6$!,-196438%1:1$%7,(/124%9&1, (11,558 3B DD GBI §Lx<0H!

$+&! -$36(/! 16',(%(9&! 65! I"HSHI%E Y%+(' )& =HT,' 1*%i%, (/! 563! 93,$,9%4! %(1! -;-$&'9!
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!
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B,(53%D-$309$03%419+%(/&-!,(-69,8&%;1$+360/+11%$%5,9%$, BABGR,A2& 3-289%, @ &!$+%$! 168!
(6$!/&$!'09+1%$$&($,6(!,(1%9%18&,9! 1%$%! 4,$83%9;! 1,-9603-&-1 $+0-15%3! B-&&! 9+MPHRB! =<=D
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70%4,5;,(/193,$&3,6(1%-?,(/5631%193,$,9%41283-289%, @ &<!W36'1%(&916$%4!&L 2&3,&(9&A!, $!,-14,7&4; S
%! -, 4%34;1-$36(/! 5690-! 6(! ,(-$30'&($%4A! 23%9%,9%4! 1%$%! 4,$83%9;! %2236%9+&-! %-1 ,1&($,5,&1!,
9+962$&31=<=!" /+$! .&I560(1!,(1%!>,1&3!-9%4&! %(%4;- -1 65! &109%$,6(%64! 3&-6039&-1%(1! 23%9$,9%4!
&109%8$,6(<! H! --$8'%%,9! 38&.@,&>! 65! 4,$&3%$0BELB(E109%$,6(! 1%$%! 4,$&3%9;! %2236%9+8&!
%438%1;196(5,3'&11$BD%55%/+8&44,1%(11#$8&>%3$!1=U=UAIR<ggi55D<!

Q6386@&3AI$+&!5, (1, (/-!-+6>&LIFAHH)HI%+$ )10, *+ 0&S,"+U0$HT ' Yo+ ( 1*&&, I$HT ' 4%$2."*)'
%! $#*563148%3(83-<H1&'6(-$3%$&! $+%$!6(4,(&!&109%$,6(%4!38-6039&-19%(1%4-61/6!.8:;6(1!
56-$&3, (/1 1%$%! 236$89$,6(1$%69$,9-Al >+ 9+1+06-1 && (!, L8B! &1 16", (%6($! 962236960 $+,-!
-$01;F-196($&($19%(%4; - %b-1>&A41%(16$+&31-$01,8B60(/1%(1!:3,1'63&!IW63$+96',(/D<!* +0-Al
$&-8!5,(1,(/-1 %1@%(9&! 238 @ ,60-! 3&-8&%39+! (1 $+&! 5,841 %(1! %3&! 296D BB, %-!
-0//&-$,6(-156319644&9%, @&!1%9%,6(1%446>15631%! FEIBQEL3I6@, 1,(/!96(-$309$, @&!%1@,9&!$6!
%@6,1! 4&%3(&3-F! 3&- /(%S 648(6$!'%7,(/ 1 48&%3(&3-! 5&&84! %-158h:$8+&,3! 3&-26(-,.,4,$;! $6!
0113&--I1$+&!-;-$&',9!,--08&-1%360(1!1%$%5,9%$,6(<
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6.2%Findings on Resources and Contexts of Teaching

Educational Settings and Challenges for Teaching about Data

*+818'2,3,9%4138-8%39+1, (11-$01;1503$+&3!14&11$6!(6@&415, (1,(/-16(1&L -$, (/16(4,(&!&109%$,6(%A!
3&-6039&-1%.60$! 1%$%5,9%$,6(1 % (1! $+&! 96($&LS-!, (! >+,9-4ABEEI8A, $&3%9;! -1%438&%1;! &, (/!
56-$&3&1<!H!>,1&!3%(/&!165!1, @&3-&!16(4,(&!93,$,9%411% DG -6 ERRAD-1, 1&($,5,81%(1I$+&!
-03@&;!18'6(-$3%$&1I$+%$!1$62,9-19%360(1!1,/,$%41%(1! 1%$%! $89+(646/,8-1%3&1%438%1:1%113&--&]
(1563'%41%(1!,(563'%41&109%$,6(1-&$$, (I-Al-09+1%-1-9+@60(, @ &3-,$,&-Al $8%69+&3!$3%, (,(/! %6(1!
9,@,4!-69,8%;!>637-+62-Al % (1!, (11, @&3-&!-0.K&I$! -&$$, (/-1 536360/ 96"0(,9%$,6(! %(1!

KB603(%4,-'! $6! 264,$,9%4! 4,$83%9:96888-26(1-1 > $+! -9+649%34:1 9%44-! 563! ,($&31,-9,24,(%3;!
062236%9+&-1$6193,$,9%4!1%$%!4,$&3%9;1%(11%(!, 248 &($%$,6(165!-09+14,$&3%9;18109%$,6(!, (1563'%
%-1>8&441%-1,(563'%41-&$$,B&</<AIH}'%((1&$1%4<1=U)ij![3%;1&$!%4<I=U)X{!:%6(/3%Z,6!%( L#8&4>

=U)YR!

N8 @E&3$+&A&--A! 'U%(;! 3&-&%39+! 2063%$,9,2%($-! %/3&EAHBAMI3- $+%6$! '63&! (&&1-1$6! .&!
16(&!$6!,'236@&!$+&I$&I6O+,(/165!93,$,9%411%$%!4,$8&3%9;<I*+&; 1+ /+4 [+$&11%!4%97?165!-02263$1%(1!
,(53%-$309$03&!, (1$+&,3!,(-$,$0%$,6(-Al%!9+%44& (/&1 %&H!, 184H3 %Z,6!%(1!#8&4>;[B=U=UD<!
#&@&3%4!-03@&;&11&109%$63-1503$+&319%448 185FBOAS;004%! ,(1631&3!$8101893,$,9%4!
28:3-289%, @&-1$6!1%$%! $&9+(646/,&-<!#,'188638%1;! (I=U)IA}%( 18$!1%4<103/&1!$+%6$!'&1,%!
281%/6/;! 1 >+ ,9+A1%-1$+&:1%3/0&A! -+6041!,(9401&!93,$,9% 4R IGO8ES! .. /! 1%$%! %6 (1! 1%$%!
%(%4:$,9° (&&1-1 %! 283'%(&($! %(1! -0-$%, (%.4&! 24%9&! (! 9033, WANIDWQ63&! 3&9&($4;A!
-9+64%3-1+%@&!%3/0&1!$+%$!-9+66419033,904%!%.60$! 1,/,$%4! $&9+(646/,&-1-+6041! .&!1'63&!93,$,9%
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Findings on (the Use of) Educational Resources

"(14,/+$1651$+8-&19+%A44&(/&-1%(11/%2-1,(19033,904%A! 0A@&;&11&109%$63-1560(1!$+&,3!6>(Al
938%%$,@&! -6408$,6(-! ,(! 631&3! $6! $&%9+! %.60$! 1%$%A! -09+! %-1 -&%39+,(/! 563! '%$&3,%4! 6(4,(&
&LI+%(/,(/! ,18%-! %(1! 3&-6039&-! >$+! 96448%/0&-A! 63! &@&(! 938&%S$, (/! $+838-6089& <!
8,@&3/&($'5,(1,(/->&3&!,1&($,5,&116(I$+&!1&109%$BREFE%9$, 61>, $+1$+&, 312699&--1$6!,(563'%$,6(!

%(1! $&%9+(/! '%$&3,%4A! > $+! -6'&! 2%3$,9,2%($-! 5,(1,(/! ,$! 1,55,904$! $6! 5 (1! /661! '%$&3,%4A!
+ 44,1+, (1$+%$!-9+660&9,5 9AI &IYPHIIE&--1% (11 026N %$&!3&-6039&-1%3&! (8& 1EARB&Y-
6$+&3F>&38 -%%,-5,&1! > $+! $+&,3! %99&--! $6! '%$&3,%4! %(1! &@&B5LBHEY.0(1%(9&F! 65!
38-60398&-<I#&@&3%412%3$,9,206($-1>,-+& 11563196198 ($3%6 FIBAIBEABL | $+06$!>604 14 3L
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3&70,3,(/1%(;!23,6312(6>4& 1/&J0//&-$-1$+%$H+&3&1%381%4 386 13&-60398-! $+%$!%3&10-&504!
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563!&109%$63-1>+6!%3&! ,($&3&-$&1!,(156-$&3, (/1 93,$,9%4! 1 B KIEBL6 @ &3A! $+&! %(%4; - -!
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60$!63!,2&3-6(10-&DAI(6194%, -1960411.&'%18&!%.60$!$+&!563'%$-A196($&($!63!/6%4-1651%(%46/0&!
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Challenges and Difficulties of Online Critical Data Literacy Resources
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6.3$New Insights on Strategies for Teaching about Datafication
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A Literacy Resource for Everyone is aliteracy Resource for No One
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Choosing Interactive, Easily Accessible and Involving Formats for Literacy Resources
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Should Learning about Datafication Be Fun Instead of Scary?
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6.4%Insights for an Extended Framework for Critical Datafication Literacy
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7! Conclusion

7.13A Theoretically and Empirically Grounded Framework for Ciritical

Datafication Literacy
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7.2%Key Theoretical and Empirical Insights
!
7.2.1! Insights from the Theoretical Analyses
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9%99%18&',914,$83%9;196(9&2$-1$+%$1%, 15631.36%1&310(1&3-$%(1, (/1% (1193,$,9%41385489%, 6(165!$+&!>%
1%$%5,9%3,6(!$3%(-563'-16031-69,8%;1 >&3&! , 1&($,5,&1<!*+&-&! %2236%9+&-!-$36(/4;! ,(563'&1I $+&!
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&-$%.4,-+&1! 4,$83%9;! 96(982$0%4,-%$,6(-! > $+! %! -$36(/! 5690-! 6(! 93,$,9%4! 3854&9$,6(<! H! +,/+4;]
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&1-&&(1%-! %! 23&3&70,-,$&! $6! -0998--5044;! 2%63$,9,2%$,(/! (1 -69,&$;! %(1! - $+0-! &L%I$4;! >+%6$!
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7.2.2! Novel Findings on Online Resources as One Way to Educate Citizens about
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0%A4$+60/+1> $+60$10-,(/1$+,-1$&3",(646/;<!0&$A!-6'&!12%3$,9,2%($-! @,8>&11%!9+%(/&1!.&+%@,603!
%-196(10(3&%64,-$,9V/6 %654, 9%, (5, (1, (/->&3&I503$+&31560(116(1$+&!708&-$,6(165!>+8$+&3193,$,9%4!
&109%$,6(1%.60$!1%$%!-+6041156-$&312&FB88FD!% 1, 3#8&B0-1>&44:%3$,904%34;1$+&-03@&;&1!
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4,$83%09;19%(11021%$&119033,904%! >%-!, 1 &($88:80%;!503$+&3!+,/+4,/+$& 11 H98HK, " %6+1,

)(HT,", 8, (01%$H+%&™, %0, %.60$!11%$%5,9%%,6(1%6438%1;1&L,-$<!f&;15,(1,(/-16(1$+&-&!
3&-6039&-1 >&3&!$+&,3! @%3,60-! (%$,6(%4!.%697/360(1-Al $+853DBEDER 6 (1 96($&LS-Al %(1! $+&!
'%(;! 1,55&38&($! 1&-,/(! 563'%$-! $+&;! %2281<IQ63&6@&3A! -61€3&-6039&! 655&8 1,55&38&($!
-8&9%,6(-1563!-289,5!9%3/&$!/360263!>&3&!236 @, 1&1!, ('%(;14%(/0%/&!H(6$+&3! (6 @&4!5, (1, (/!
>06-1$+0HM%3/&1(0'.&3165!13&-6039&- 1655838 11$8%69+, (/1%(11$3VB4HE3, %4156 31& 109%$63-< 1+, -1
-0//&-$-1$+%3$193,$,9%4138&-&%39+1%(11,(93&%-, (/'%, (-$38%', ($&3&-$!, (1$62,9-126360(111%$%5,9%$,6(!
-1-46>4;1\$3,9?4, (/! 16>(FA! 48&%1, (/' $6! %! /3&%$&3! -0224; 085(B2ABE3, %41 6(1 -09+! $62,9-<! H!
96'29%3,-6(1 65! 5,(1,(/-! 6(! $+&! 38-6039&-! > $+! $+&! -03@&;&1! &109%$63-F! (&8&1-1 %(1! >,-+&-!
503$+&3! -+6>&1! $+%$! '%(;! 65! $+&! &L%',(&1! 3&-6039&-! %4IBRAL-26(1! > $+>+%$! $+&!
&109%$63-19%44&115631%(1!-%>1%-10-8&504<

*+&1-$01;1503$+&31,1&($,5,81!1, 558BERL, +1,1>+&(!,$196'&-1$61938%6$, (/1% (110-, (/'6(4, (&!
&109%$%,6(%413&-6039&-1%.60$!184EP&3I&($!5, (1, (/-1>&3&!,1&($,5,&1!6(18109%$63-F5%S$,6(!

> $+1$+&,31%699& -1 $6! &109%$,6(%4! 38-60BRER3&! 6@&3I>+&A'&1! ;1 $66!'%(;! 62%,6(-A!
>+838%-16$+&3-1584$10(%.48!$6!5, (1! $+&! 3&-6030@-LH<A" (| $83'-165!938%$, (/! &109%$,6(%64!
3&-6039&-A0+(#+1>%-!,1&($,5,811%-1%!2%3%$,904%34;! 1,55,904$%4 (8 (8&3ED&>& 1! 938%6$63-!
+06113&9&, @RIA6K&AB6-&1150(1,(/ Ab+,9+-0226 358116(4;-+6F&3'1236K&9S$-1%(111,1(6$1%446>
563! 46(/&B&3"! "%, ($&(%(9&! 63! 021%$&-! 65! $+&! 3&-6039&<! :%3$4;! 563! $+,-IAB&RHSB(
0.3+ Y5HEEW (4, (8138-60398-18'&3/&11%-196(6$+E&316.-$%94&<!C, $-TBA%Y, (/'$89+(646/;!
4%(1-9%2&-A!.6$+!$+&!138-6039&-F196($&($!%(1!$+&,9PB&DSI09$03& ! $&(1!$6!60$1%$&!70,9?4;<!
*+&15,(1,(/-1,1&($,5,81!1,55&3&($!962236%9+&-19618% 44& (/&1.0$!1, 1(6$!38 @AULLI641-640%,6(!

563! $+,-1 236.4&'AM&! 29%3$,9,2%($-! 94&%34;! 9%44&1! 563! '63&! 283'%(&($ABT(ILY/6(&!
29638,2%($! -0//&-$&1! $+%$! $+&-&! 3&-6039&-! -+6041! .&! -&&(! %-! \0(021%$&%.4&F! %(1! .&!
--$8'%$,9%449639+, @& 1!, (-$&Y1<IW, (%A M PISO8BSHB16(4,(&193,$,9%411%$%!4,$83%9;13&-6039&:!
>06-1,1&($,5,&11%-1%(6$+&3! 9+%44& (/&< *+&! 93&%$BIHBE/L! $+%6$! $! -11,55,904$! $6!'&%-03&!%!
3&-6039&F-13&%69+196(110-%/&!1>+ 4&%$I$+&1-%'&1$, '&1&(-B3;Q10-&3-F123, @%9;<!Q63&6 @&3AI$+&;!
60$4, (8&13+%6$! & @%40%S, (/1-099&--! ,-1%!'&$+61646/,9%41 9+ %44 S A9 &%631+6>1\4&%63(, (/!
-0998&-- F65193,$,9%4!1%$%!4,$&3%9;!3&-6039&-1960411& @& (. &' &%-03&1<

Strategies for Practically Implementing Critical Data Literacy

H! 5,(%4! -&$! 65! 5,(1,(/-! 236@,1&1! (&>! ,(-,/+$-! 6(! 23%p9%4! -$3%$&/,&-! 563! $&%9+,(/! %.60$!
1%$%5,9%3$,6(<!H!5,3-$!?&;!5,(1,(/!%936--19%44!-$%/&-!65!$+&!3&-&%39+!>%-$+%S B!, -!
VS BRA4"*%!2$6!93,$,9%411%$%!4,$&3%9;A!l.0$! $F36DBIAR/RESH,9!3&-6039&-!%(1!$&%09+,(/!
%3&! 9309,%4<! O&-6039&-! -+6041A! 563! &L%'24&A! .&! %1%2$&1! $6! $+&! (VEBRUBIEHLPH%0P!

!
=)9



%01,&(9&!+641-1%.60$! 1%$%A!63!$3;!%(1!5,(1! $+&,3N+EBHF69,&$%4! 63! 2&3-6(%4! ,--0&-! 16!
$+&-&!4&%3(&3-19%3&! %.60$Nn! a6>& @&3A! $+,-1 >%-! (63! /&(&BACAA(B& 1! .;! $+&! &L %', (&1!
3&-6039&-A!%-!'6-$!%113&--&1!.36%1!/3602-A!-09+!%-1$+&!/&(&132B.4,9<! G(4%! $+,31!65! $+&!
&L%",(&1!3&-6039&-194&%34;!1%113&--&1!'63&!-2&9,5,9!$%3/&$!/3602-<

H(6$+&312&:15, (1, (/1>%-1$+%$!'6-$12063%$,9, 296($-19UGERYA. #&-'%!1, . #58&, C'H+$,"%I$H7, Yo+ ("
HHT*&TH+1)*"1%$563193,$,9%4! 1%$%!4,$8:3%9;! 3&-60398-<!"($83%9$, @&!563'%$45EBE! 6 @E&3>+&
38/%318&11%-126204%3! %&UAB-637?, (/! $6! &(/%/&1 4&%3(&IV6(11$+&:1>&3&!, 1&($,5,&1!,(1+%45!65!
$+&1&L%',(&1!38-6039&-!,(t 1-$01;<!0&-6039&-!-+60411503$+&3!.&! &%-,4;19%99&-,.4&! .6$+! (!
$+&,3196($&($5631&L%'248&!.;1%113&--,(/196'24&L1$62,9-1,(1-%441-$&2-1 %(1!,(1$+&,3!563'%SA!

%,',(/! 563! '%L,'0" $&9+(646/,9%4! %99&--,.,4,$;<! Q63&6@&3A! ,$! >%-!-0//&-$84%$! ,(@64@, (/!
489%3(&3-! 28&3-6(%44;1 9608421 (! %113&:(/ | 2&624&F-1\,--0&! 5%$,/0&FA! 563! &L%'24&! $+360/+!
96((89%,(/! $6! 28624&F-1 283-6(%4! &L28&3,&(9&-! > $+! LUASUOL, (/! 389M,58! -$63,&-! %(1!
&L%'2484! 63!%113&--,(/! 3&IMM5&! 1,48 %-1%360(1! 1%$%! -;-$&'-<!"(196441 65! $+&-&! OVB-8LA
'263$%6(9&165196(-,1&3,(/13823&-&($%$,6(1%(1'%?,(/!-03&+&!,($&(18&11%601,8(9&!19%(!, 1&($,5;!

> $+1$+81'06$83, %4124 %-,-&1 <!

W, (%44;A1$+&15,(1,¢:+4,/+$&11996($36 @&3-;1%360(1!$+&!708-$,6@65)0+ %o+ ('&H12$*"
2¥I3H#+1 %+ (' 19%" 19! 48%3(, (/! 3&-6039&! %.60$! 1%$%! -+6041! .&<!*+&!'%K63,$;! 65! 2%63$,9,2%($-!
3896"&(1&11964603504!%(1!50(!3&-6039&-A! >+ 0+19%63&1962236865MPu%;5041%(11&($83$%, (, (/A!
0o(1! $+&;! &'2+%-,-&1! $+%$! 4&%3(&3-! -+6041! &(K6;! $+&! &L 28&3 WI(TEBE.3'638%228%64, (/!
@,-0%4,-%$,6(-! >&3&! 3&96"&(1&1! 563! &(/%/,(/! 28&624&! &'6$,6(%44; %(1! 56-$&3,(/!
0(1&3-$%(1,(/165!96'24&L! --0&-<!Q63&6@&3A!938%$, @&!%(1!1$%(/,. 48! GBLOVDINIS6-1$+&!
\19%$%! 69$620-F! 63! \1%$%! '6(-$&3F! $+06$! >&3&! ,1&($,REBEBEEB&! %6(%d:Al>&3&!
3896"&(1&1! 6@&3! -$&3&6$;2,9%4! ,440-$3%$,6(-! 65! 1%$%A! -DAI6YU(1! 6(&-<! QU%(;!
29%3$,9,2%($-1>&38&!96(@,(9&1!65!-09+!50(Al4,1+$1%(11 &($&3$%., (, (/! %2 28643 (& 1! $+%$!
6@8&34;128&--," -$,91%2236%9+&-!'0;148%11$6!3&- /(%$,6(1> $+!$+8148%3(&3-<Iq&SAI$+,-1283-289%, @&!
>06-1(6$10(%(,'60-Al%(1!-6'&12%3%,9,2%($-1%3/0811$+H&%319%(!.&1+&425041%-1 $1/8$-12&624&F -1
%$$&($,6(j!$+06$!$+&13,/+$1962236%9+1 1828 E86(L, @, 10%4j!631$+06$!-+697?, (/1 48%3(&3-19%(!.&!
&(85,9,%4!-,(9&A!%-16(&12%3$,9,2%($!20$!, $A! 28624819%(1/&$!$6!%!-$63;1651+628&!$+360/+19%!-$63;165
58%63<1*+0-Al$+&! 70&-$,6(1651+6>150(1%(1!4,/+$! @&3-0-1-+BBPIN-9%3;193,$,9%41 1%$%! 4, $&3%9;!
38-6039&-1-+6011!.&196041! (6$!.&!-&$$4&1!&($,384;!,(L$01; AV (1!$+&!96((8&9%,6(-!. &$>&&(!
26-,$,@&!63!(&/%$, @&!&'6%,6(-1%(1148%3(,(/1%.60$!1%$%! BEIR3&-8%639+! (I$+&!50$03&<

:)V



7.3% Contributions of the Study, Limitations and Future R esearch

Goals and Approach of the Study

C@&3%A4AI$+&1&'2,3,9%41%(11$+8&!$+&63&$, 9% 3&-SUBBIF @, 181!'%(;| (6@&A (- /+$-!
563!$+&! 1&@&462'&($!65!$+&193,$,9%4! 1%$%5,9%$,6(14, $& 3% BRGKL-EBR3-&! 96 ($&LS-! (!
>+,9+193,$,9%4!1%$%!8109%$,6(1%643&%1; SRPEITABRIL(&!93,$,0%4!1%$%!4,$83%9;13&-6039&-R!
>+96$1$+&;19%(1466714,281%(11%, 1563 >+6193&%$&IHLRS $+!>+%6$!/6%4-1%(11-$3%$8/,&-1 (!

| (Lj1%(114+6>1$+&;19638.&, (/13&9&, @&11%(11>+%$19%4M &% IEB6'18109%$63-<*+0-Al$+&I$+38&!
16%4-1-&$160$1%6$1$+&!.&/,((,(/'65!$+&!-$01;1>&3&138969+& 1 R WBIAEL'$2, *" $#196&)"%/,*'3'

6(4,(&' &109%$,6(%4! 3&-6039&-! %.60%! 1%$%! >&3&! ,(@&-$,/%3$&1j! %(1! ED! $+&! (&>! ?(6>4&1/&!
236109&1! (! $+&! -$01;! >%-I*5#8&#.,(' )*" 4"%!$##*+,"] $6/&$+&3! > $+! $+&! NG! :3,@%9;!
"($&3(%$,6(%4<!H! 1&$%,4&81!3&263%$!65!+6>!$+&!4%$$& 3! /6 YA B%4+ 8BOOEL, (1%022&(1,L!

"od

"(1>637, (/1$6>%31-18%69+!651$+8-&!1/6%4-Al$+&!-$01;| SEBRYSH!' 044" */A296($,(060-4;!
HHS, "1+ IS $2,5" Yot (* 4"%IBH), < *+&! 1& @&A62'&($! 65! $+&! 93,$,9%4! 1%$%5,9%%,6(! 4,$83%9;!
53%'&>637! >%-1 /360(1&1! (! %9%1&',9! 93,$,9%4! 1%$%! 4, $&P%H-26 $3%1,$,6(%4! &109%$,6(!
-9+64%3-+,2A1%(1!,(1$+&!-$01;F-1&'2,3,9%4!5,(1,(/-16(16(4, (& &109%$,6(%4! 38-6039&-1%(1!6(!$+&!
23%9%,9&-16519389%6$, (/1%(110-,(/'$+&-&!3&-6039&-<1*+&!-$01; F-1$+863&$,9%41%6(11&'2,3,9%415, (1, (/-!
503$+&36($,(060-4:!,(563'&1 | &%9+! 6$+&3A!> $+! $+&!1$+&63:1/0,1,(/1 $+&!-8&489$,6(1 65! &L %', (&1!
3&-6039&-1%(1! $+&! 708-$,6(-! %-2&1! ,(1$+&! 38-&Y%39+A! %o( 1253 @08A5, (1, (/-1 -+%2, (/| $+&!
503$+&3!18@&462'&($!65!$+&12384,",(%3;14,$&3%9;153%'&>6371 2RR-URSR.3 E<g<!Q63&6 @&3A!
- /(,5,9% (8 29%3%4484-! &$>&&(1&109%$,6(%4! 23%9$,9&!1%(11%9%1&,9!4,$&3%$038&! >&3&!, 1&($,5,&1
-6'&19%-&-Al $1-&&'&114,2&I$+&123%9$,$,6(&3-165!93,$,9%411%$%!4, $&3%9;1>&3&!-& @ &3%4!-$&2-1%+
65!$+&1%69%1&',9! 3&-&%39+A!%43&%1:!,'24&'&(S, (/"% (;! (-, /+$-1536'1'&1,%! 43880;Al],410(/!
%%(1193,$,99R8 1%/6/;A! >+ 9+ %63&! (63! 0-0%44;! $%2&(! ,($6! 96(-,183%$,6(! .;! 9033&($! %9%1&,9!
93,$,9%411%$%!4,$&3%9;196(9&2$-<I*+ 1388 ' 2+0%-,-&-1$+&163,/,(%4), 18%\:881(RI$+06$!'09+!
9%(!.&! 4&%IAB36''63&! &-$%.4,-+&11&109%$,6(%4!5,&41-Al.0$! %4-6!536'| BRUDHES| 93,$,9%4!
1%$%!&109%8%,6(<

*+&15,(%641-$%/81651$+&!-$01;Al$+&12(6>4&1/&1'6.,4,-%$,6(1236168&03! @%9; 1" ($&:3(%$,6(%4A!
$667 $+&! ,($8&396((&9$,6(! 65! $+&638$,9%4! %(1! 23%9%$,9%4! ?(BHEK20U%3&3,60-4<!

f (6>481/8! &LI+%(/&I$667! 24%9&! (! -&@&3%A! -$%/&-! $+360B+BOBE-&Y%39+A! > $+! $+&! \[G!
%9%,(/! %-! %(! %1@,-63! %(1! 236@,1,(/! 0-&504! 588&1.9697! 6(! 1,38&3BIBU6/,9%4! 189, -,6(-<!
a6>&@&3AN $+&! 5,(%4! 2(6>4&1/&! '6.,4,-%%,6(! 236K&ISA! $+&! N[GF-1 18396(1823%9%$,9%4!
&L2&3,&(9&)! 3%.,-,(/! %>%38&(&--! %(1! &109%S$, (/! $+&! 20.4,9! %.60$! 3,-83360(L,(/! 1,/,$%4!
$&9+(646/,&-1236 @&112%3$,904%34;!.&(&5,9,%4<!"(19BREIDGHA% & &L%' (8&112%3%4484-1%(1!

:)|



1,@83/8(9&! .&$>&&(! $+&! NGF-! &L2&3,&(9&-! %(1! ! -$O1;F-! &2,3,9%4! 5,(1,(/-! 6(!
239%9$,$,6(&3-F! ;8060 &L283,&(9&-! ,(156-$&3, (/1 93,$,9%4! 0(1&3-$%(1, (/! 65¥AI%SB9+(646/,8-<!

x4 -1 4811 $6!'%(;! (6@8&A4! ,(-,+$-! 6(! .&-$! 23%9%,9&B6856-$&3, (/! 93,$,9%4! 1%$%! &109%$,6(<! *6!
'6.,4,-&! $+&-&! 5,(1,(/- !%(1!-02263$18.109%$62>&! 1&@&A4628&1! $+8&! d*&%69+,(/! %.60$! 8%$%e!
3&-6039&! B:3,@%9;! "($&3(%$,6(%4! &$! %A<h=U=EDSE! %, -! $6! 236@,1&! &109%$63-! > $+!
,(563'%$,6(1%(1!%99&--1$6! 3&-6039&-1563156-$&3, (/1 98451946$%5,9%$,6(14, $&3%9;! (| IBUEES, 9&!
%22&(1,L101563!'63&!1&$% 44[3+0-19%113&--, (/1$+&! (8&&1!563!'63&!23%9%,9%4!'6 1&4-16(1+6+1$6
239%9$,9%/2UR'&($! 93,$,9%41&109%$,6(1%.60$5]9869458-&&.!.846>D<

Contributions to Gaps in Academic Knowledge

HA41$+388!-$%/&-165!$+&!1-$01;196($3,.0$& 1! @%E0Y0(4&H1$-1$6!/%62-1,(12(6>48&1/&! % (1! (!
%69%18&',9138-8&%39+<!H-160$4, (&1!.&563&A!%!'63&196'24&$&!$+&63,-%$,6(165!193,$,9%411%$%!4, $&3%:¢
03/&($4;13&70,38&Bt%(/3%Z, 6! %(1! #&5$GB&&(! =U=UA! 2<=UXIB(4;! 5&>! -$01,&-1 +% @& %-! ;&$!
$+6360/+4;138@,&>&1! % (1! %(%4;-&1! &L, -$, (/! 96(9&2$0%48+- K)6(-! $6! BI3,$,9%4D! 1%$%! 4,$83%9;!
B&</<A![3%;! &$! %4<! =U)Xj! :%(/3%Z,6! % (1! #&4>;(1=U)Y]! :p$Z-9¥BA %(1! & @&(! 5&>&3! +%@&!
96((89$&1193,$,9%4!1%$%!4,$83%9;1%62236%9+&-I$6!'63&18-$%.4,-+&11&109%$,6(%4196(9&2%$-1-09+1%
1,410(/163! 93,$,998&11%/6/; 1$+%$!$+&! (&>1%(1!1&'&3/,(/193,$,9%4!1%$%! 4,$83%9;! 5, SEBITROA 1!

536'| B&</<A!*:/&41%(1!f,3-9+1=U)ij [%2-?,! &$!%4<! =U)S.j! Q¥63?484J) YD<!]; 1& @&462, (/! $+&!
$+&638%$,9%4! %(1! &'29841;! /360(1&1! 93,$,9%4! 1%$%5,9%3,6(! 4,$8&3%9;! 53%I&$EAPA!
0%113&--&-1$+&-&!/%2-1,(13&-&%39+! % (1! -$3&(/$+&(-193,$,9%4! % (11 3&54&L, @&! %2236%9+&-1$6! 1%$Y
4,$83%09;<! *+&-&! 28&3-289%, @&-! -$,44! 96(-$, SORGRBABI! 26-,$,6(! (! %9%1&',9! 4,$&3%09;!
96(982$0%4,-%$,604(1! , (! &109%$,6(%4! 23%9$,98A! 3&-8%639+! 236K&I$-A! 264RP({FABID &(
9033,904%<!q&$A!93,$,9%41%(1HPEE,Z-$%(1,(/!65!$+&!>%:;!1%$%5,9%$,6(1%558&9$-19,$,Z&(-1%(1!
-69,8%;16@&3%44!,-1,(1,-2&(-%.4815631%(!,(563'&119,$,Z&(3;!, (!, (938 YBY05,81!-69,&$ &-<

*+&123%9%,98&-165193,%,9%411%%$%!8109%$, 6 (1 9B((GIBBRERO(18B&-8.%639+811%3EYé(&!
&109%$,6(%4! 38-6039&-! %.60$! 1%$%! %3&! 6(&! 65! $+EHG(LB Yo(1! '6-$! &-$%.4,-+&1!
062236%9+&-! $6! 93,$,9%4! 1%$%! &109%URBE@L[E! (6@ %S, @&A! 938%3$,@&A! 1, @&3-&! %(1! 65$&(!
&($&3%$%,(,(/! %2236%9+&-! $6! 3%,-,(/! 93,$,9%4! 0(1&3-$%(L,(/! 65! 1%$%<! "&@&3$+&A&-Al $+&-&
38-6039&-1+%@&!6(4;!. &&(1&L%',(&1!,(! @&3;!5&>1-$01, 866631 B&</<AIQ,4,6(,!%(1!:%2%! =U)Y]!
#96(1&831=U=U0j| HA&/3&! =UA)Bb(1!4,$$4&! -12(6>(1%.60$!$+&!'%(;! 38-60398-1$+%$! %4 BL K1 ;1 &
o(11$+&1>%;-1, (I>+,9+1$+&;1&109%$&!%.60$! L IGBHS01;1%6113&--& 11$+,-1/%2!, (1?(6>4&1/&1.;!

236@,1, (/' %(! &LS&(-, @&D64.8,$! (6$! 38238&-&($%H, B@EI@,&>! 65! &L ,-$, (/! 3&-6039&-! %(1! %(!
%(%d:-,-1651$+8&78:;19+9%63%9$&3,-$,9-j!.;1&L %" (, (/!$+&,3193&%6$63-F!/6%4-1%(1!-$3%$&/, &1 %(1!.;!
(@&-$,/%$,(/1+6>1-09+138-60398-1963&!.&, (/!3&9&, @&1106§11! ;18 109%$63-1%(11>+%$!19%(!.&!
48%3636'1&109%$63-F123%9$, 9&-165!$8969+, (/1%.60$!1%$%<

H(6$+&3! ?(6>4&1/&!/%2!-03360(1,(/! 93,$,9%4! 1%$%b9,;$88%0$! +%-! .&&(! +,/+4,/+$&1! ;!
23&@,60-1-$01,&-!,-1$+&!d%.-&(9&!65!23%9%,9%4!'61&4-e!6(1+6>!$6!,'24& '&($!93,$,9%4!1%$%!4,$&3%9;!

!
:)S



(36! 23%9$,98t%(/3%Z,6! %(1! #&5$B&&(! =U=UA! 2<=)\AD*+ -! -! (&&1&1! .&9%0-&! $+&!
$39%(-4%$,6(165!%.-$3%9$!6.K&9S$, @&-!65!%(1%69%18&',9!4 SEILIHOB6! 23%69$,9%4!'6 1841 $+%6S$!
99%(1.8!6283%%,6(%4,-&1!.:1&109%$63-!,-19+%44&(/, (/e!B,., 1<AI2R:=\E064;1%, '&11$6!%113&-!
$+,-12(6>48&1/&1/%2) ;1 &L%' (,(/123%9$,9&-165!93,$,9%4! 1% $8:3%9;123%9$,$,6(&3&9,5,9%44;!
(1384%$,6§6%6(4, (&! &109%$,6(%4! 3&-6039896(1!'6.,4,-, (/! $+&-&! 5,(1,(/-! (! $+&! 563" 65! %!
48%3(, (/! 3&-6039&! $+%$! 236@,1&-! &109%$63-! > $+! 2304BSI66416(! >+;1 %(1! +6>! $6!
&109%$&1%.60$!89%5,9%3,6(A1%(11+6>1$6!5,(1A10-&1%(1193&%$&!6(4,(&! & 10D % 6B~ 563!
$+,-1B-&&!196228&(1,1dDK

Limitations of the Study

88&-2,$81%1138&--,(/1$+&-&1/%2-1,(1?(6>481/&!%(1!38-&9931%(11236109,(/'%(;! (&>L,(-/+$- Al

Y 1-$0L (& @&3$+8A&--19%'&I> $+14," $%$,6(-<IHI?&;14," $%$,6(1>%-1$+%$I$+&1-$01;F-15, (1, (/-1%38&!
" A" +$%SHT <IHAS+B0/+ & @&3;!-$%6/&1651$+&18'2,3,9%4138-8&%39+1%, ' UDEBTHHI6$! -
%-1>,1&! %(1! 1, @&3-&! %-1 26--, . 4&A! $+&! 5,(1, (/-1 -H,24! -| 0-0%44; $+&! 9%-&! 563! 70%4,$%$, @&!
38-&%39H 9%((6$! .&! /&(&3%4,-&1! .&:6(1! $+&!-2&9,5,9! -%'24&-! 65! 3&-6039&-A! 938&%$63-! %(1!
&109%$63-! &L%',(&1! (I $+&! -$01;<! Q63&6@&3A! $+&I6$QLELY',(&1! 3&-6039&-! $+%6$! %3&!

% 7%H&5&, *HRES+6(4F5E&>!, ($8(1&11563123)8D$!63!, (2&:3-6(10-&DAI%AS+60/+1$+&1-03@&;& 1!
&109%$63-18'2+%- -&11$+%$1%(%46/08!138-6039&-1%3&1%4-610-&504!,(1&109%$, (/1%.60$!1,/,$%41%(1!
1%$%!$&9+(646/,&-<*+0-Al$!,-10(?(6>(1>+&$+&3I$+&I-$01;F-15, (1, (/-16(1/6%4-1%(11-$3%$&/, &-1563!
93,$,9%44;18109%$, (/1%.60$! 1%$%! >60411.&!-,',4%3! 51 &L %', (,(/'%(%46/08&!&109%$,6(%4! 3&-6039&!
631$+&123%9%,9&-1%(1!&L&3W-&1! ;1 &109%$63-!,(1$+&!94%--366'<! Q638! 3&-8&%39+!6(1$+&-&!
0%63&%-1653,$,9%4!1%$%!&109%$,6(!,-103/8($4;!(&&1&1<

O&A%SELI$6!$+,-Al$+&!1-$01 Wik 1#)#1'60, $#++)*10.  Al%,"(/1$6!48%3(1%.60$! $+&!/6%64-1
%(11-$3%$8&/,&-1651$+8138-6039&-Al938%6$63-196(11&109%$63-!,(1631&3!$6!18&@&A462!$+8!53%'&>63?!5
93,$,9%4! 1%%$%5,9%%$,6(! AIBEAYSE! .&! %.4&! $6! 236@,1&! 23%9$,9%4! -0//&-$,6(-! 563! $+&!
248 &($%$,6(! 65! $+,- 53%'&>637! 563! &109%$63-<! |;! JUG3(-! 2&3-289%, @&A! 6$+&3! 4,(&-! 65!
708-$,6(-1$+%3!'%6:1 +% @&! 4&11$6! ,($&3&-$,(/! (-, /+$-1+%1!$6!.&16' $$&1<I W63 &L%'24&A! $!>6041!
+0b@&! %4-6! . &&M6-9,(%$, (156! 48%63(1'63&! %.60$! +6>1 99%A! 196$%! 4,$&3%9;! 3&-6039&! 93&%$63-!
189,1&8!6(1$+&1$62,9-A1 &L%'24&-19%(1!-$63,&-1$+&:10-&!$6!,440-$3%$&! $+&!>,1&1%(1!96'24&L1$62,9!
9%3&%! 65! 1%$%5,9%$,6(A! 63! %.60$! $+&! &L28&3,&(9&-! &109%$63-1'%;! +%@&! > $+! 3&-,/(%$,6(! %(1!¢
5884, (/165!26>8348&--(&-1,(1$+&,3146883H

W, (%44;A11-$01;1 1,11 (63! &L%',(&! $+&! %9$0%4! 4&%3(,(/! 60$96'&! 65! %(;! 3&-6039&-! 63!
&109%8%,6(1%.60$!1%$%A!. 0$!6(4 A $&ISH*465!938%6$63-196(118&109%$63-<I*+0-Al(6$+, (/19%(!.&!
-96,11%.60$!+6>!>8441$+&!1-$3%$&/, &-1$+%6$1>&3&! , 1&($, AR 1 EBS+&!/6%4-1563148%3(&3-1%3&/!

&, (/138%9+&1<!*+ -1, -19%1- /(,5,9%($!4,' $%$,6(165!-$01;A! %-!,$1%446>-1(6196(940-,6(-|6(1$+&!
\-099&-- FY%(1!$+&! 48%3(, (/! 60$96'&! 65! $+&! &109%$,6(%4! %2236%9+&-!,1&($,5,&1<! W63! &L%6'24&A!
>+,481$+8&129%3$,9,206(3-188801; 6 @&3>+84",(/4;138&96"&(1& 1!, ($&3%9%, @ &1%(1!50(138-6039&-A!

!
:)X



6$+&3! -9+64%3-! +%@&! >%3(&1! $+%PA! 2%3%,904%34;! 563! ;60(/! ?,1-Al /%',5,&1! 6(4,(&! $664-! > $+
-,,4%3,%$,&-1$6!-69,%4!'&1,%!",/+$!.&!$66!$+3,44,(/1%(1!50(1$6!&@6?&!93,$,9%4 ! BEBARIGZG6!
%(11#&4>;(1=U=UB'H".,/0,$,&-1-09+!%-!$+,-1-+6041!.&!503$+&3!,( @ &-$,/%P$&1!,(!50$03&!384& %39+

Ideas and Needs for Future Critical Data Literacy Research

1%-&116(1$+&-&14,' $%$,6(-Yo(L$+&!-$01;F-15,(1,(/-Al-& @&3%4!,1&%-Al (-2,3%S$, 6(-!1%(1186S1 -
50$03&! 38-8%39+! +%@&! & '&3/&1<! O&4%$&1! $6! $+&! 238@,60-! BEABIHBHRIFREY! $+%$!
9309,%44;!(&&1-!'638!3&-&%39+! - 1$+&! 708&-$,6(165!$+&148%3(,(/160$96'&!65!93,$,9%4! 1%$%! 4, $8:3%9
3&-6039&-R!16!$+&-&1%2236%9+&-!, (15089 @B §3/6%4-!,(1$&3'-165!0(1&3-$%(1, (/A93,$,9%4!
3854&9%,6(A! %(1!%.,4,%;1 563! %9$,6(n! c+,9+! -$3%$&/, &-! $+%SEEHUYBERH09%$63-! 60$4, (&1!

%5589%$! $+&! 4&%3(,(/! 60$96'&! '6-$! 26-,$,@&4;n! H(L! +6>! 9%(! $+,-1 4,$&3%09;! % (1! $+&! 48%3(,(/!
60$96'&165!93,$,9%411%$%!4, $83%9;1&5563$-1.&!'&%-03&1nI*+&-&! 708&-$,6(-1>&3&1$609+&11026(!.;!

"1 206441 23,63 -$01;! $+%$! &L%',(&1! +6>! 6(4,(&! 93,$,9%%$%! 4,$8&3%9;! 38-6039&-! %558 9$&1!
0(,@&3-,$;!-$01&($-F123,@%9;1%$$, $01&-1%(1!. & BHB(B8II=U=U%DA!.0$!$+8&;103/8($4;/(&&1!$6!
&138-8%39+&1'63&!-;-$8'%%$,9%44;1%(116(1%!'094%3/&DY4E&<

H(6$+&3! %38&%! $+%$! 1&-2&3%$84;! (&&1-!'63&! 3&-8883B15BB04! 1%$%! 4,$&3%9;! 23%9$,9&-!
.&;6(1'6(4,(&!'3&-6039&-<!W63!&L%'24&A!$3%1,$,6(%4!'%$&3,%4!-09+1%-1.662-163!>637-+&&$-196041!
&1%(%4;-&11,(1$&83'-165!>+%$!$;2&!65!1%$%!&109%$BLE3$&1%(1!+6>193,$,9%4!1%5:$%$, 6(
4,$&3%9;! 96041! .&$$&3! .&! 236'6$&1! $+360/+! $+&-&! 56BNTHY44;Al 4&%3(,(/! '63&! %.60%!
&109%%$63-F!23%9%,9&-!,(1$+&194%--366'1>+&(1&109%$, (/1%.60$!1%$%!>6041!.&!+,/+4;! ($&3&-$,(/<!
W03$+&3'638&--1563'%41&109%$,6(%41%2236%9+8-1-09+1%-1'0-&0"| &L 16 (R $+8%$3&!24%;-Al
.6%31!/%'&-A! 3648&! 24%;-163! & @&(! 1%$%! %9$,@,-" 236K&9$-! OR( B HOSEI63'%S$-! $+%$! %3&!
%43&%1;10-&11$6!&109%$&!1%. 60344044 . 05!$+90$!19%38&! (65!;&$!$+6360/+4;!3&-&%39+8&1<

Q6386@&3BE+ $+8&1938%6$63-1%(11$+&!8109%$63-1$+%$! 2%63$.9, 20682199b44& 115631 %!
'63&!-1-$&'%$,91%2236%9+! $6!93,$,9%41 1%6$%! & 1095 HY T %6(/&-! ,(19033,904%! $6! ,(94018&/!
$+8&-&1$62,9-<!"(1631&3!$6!1%9+,&@&!-09+1%!'63&!-;-$&', 9! & SIUS 3% $&/; Al +6>8 @&3AI>&!5,3-$!
(8&1I'63& 13&-&%39+16(1>+%$!>637-1>&44],(156-$&3, (/193,$,9%410(1&IBH{YLSEY65, 9%6&+6(-!
-$01;F-15,(1,(/-1236 @, 1&!@%40%5 B&H-,/1+$- 16(1/6%4-1%(1123%9%$,9%4!-$3%$&/,&-1563193,$,9%4!1%$%!
4,$83%U6 (/1> $+18&$%, 481, (- [+$-16(16(4, (818&:109%S, 6(%413&-6039&-1%.60$!1%$%A!. 0$!$+&;15690-!
6(16(4;! *+,:%- 168&109%% 1%.60$!1%$%5,9%$,6(1%(11%3&!(6$!38238-&($%S$, @&<!*+0-Al'63&AI%(1!
'63&!-;-$&'%%,913&-&%39+16(1, 5583&($!%2236%W@E236'6% (/! 93,$,9%411%9%S, 6¢,$83%9;! (!
@%3,60-! &109%$,6(%4! -&$%:(/(&&1&1! %-! %! .%-,-! 563! 264,9;! ,($&3@&($,6(-! %(1! 021%$&1
9033,904H<I6$+8&3!-9+64%3-1+%@8&!+,/+4,/+$&1Al-,'24;1$%-?2, (/| &109%$63-1> $+$+&!3&-26(-,.,4,$;!
$61%1138-1$+&!--$&', 919+%44&(/&-1%360(111%$%5,9%$, 6, 3&9$&11%-1%4-614&/,-4%$63-1%(1!
3&/04%%$63;1%0$+63,$,&-1(&811$6!%93!Bb, @, (/-$6(&!&$!%4<!=KE=AI2<)YSD

G@&3%44A!,$!9%(!.&!-%,1!$+%%$!93,5,9%4! 1 K9S $ER3YE:160(/! 3&-&%039+!5,&41 Al >+,9+!
-$,441 +%-1 '638) 708-$,6(-! $+%(1 ,$! +%6-! %o(->&3-Al 03! >+ 9+ > 441 6(4;! 1%, (! (1 ,'2635%(9&! %6(1!
!

:)Y



3848@%(9&!6@E&3I$+&I06' (/;8%63-<I*+,-1$+&- -1 +62&-1$616280!'63&! ,( JL&2$+!%69%1&,91%-!
>&441%-123%996B8& ($&1! 1,-9603-8&! %.60$! >+06$! 2, (1! 65! 93,$, 0% & 106986, 668! (&&1A%(1!
+6>1>&1996(193,$,9%44:18109%$&1%.60$1$+&!>%: -1, (1>+,9+!1%$%5,9%$, 6(12369&--&-1%38&19%655&93, (/1603
-69,8%,&-A! &96(6"A! 264,$,84% (1! 603! 2&3-6(%4! 4,@&-! %(1! -69,%4! 384%$,6(-<! "$! 236@,1&-! %!
$+&638$,9%4! 96(9&2$0%4,-%$,6(! 563! -09+! 93,$,9%4! 1% HEBHBHSHEE&3! 3,82,3,9%4!
5,(1,(/-1$+%$1$!,-1+62811%38:&5041563150$03&1%69%18&',9!3&-&%EH563!23%69$,$,6(8&3-1>+61%63&!
%438%1;1$%?,(/!6(!$+&! 1,55,904$! $%-?165! 236'6$, (/1 93,$,9%4! 0(1&3-$%(1, (/! 65! 1%$%5,9%$,6(!,(1$+&,
&109%$,6(%41>6B7<



References

H1%!b6@&4%9&!" (-3, SOS&<NUBRH#!BH+1'8%$%D 220+ 1#+1+%""%$#7,.C'4"%!$H#! NSO
b6(16(RIH1%!b6 @&4%9&!"(-$,$0$&<!H@%,4%.481%$RI+$$2-RTT>>><%1%46 @ 8N%9&, (-$,$0$&<63/T>
96($&($T0246%1-T=U=UTU) TO&$RPGA36-289$0- 13,($ H1%606 @ &4%PES, $0$8=U) Y <215!
rH99&--&1RIEUIHO/0-$!=U=2t<

H1%!b6 @&4%9&!"(-$,$0$&<J2I196%1:296$'$2, 405&#!'$2#+3" 1b6(16(RIH1%!b6@&A4%9&!
"(-$,$0$&<IH@%,4%.4&I%SRI+$$2-RTT>>><%1%46 @&4%69&, (-$, BEE<G ST AR IO 1R -
1%$98&/04%$,6(T!rHI9&--&1RIEUIHO/0-$l=U==t<

H/&-, 4%60AIH<!%(1!f; Z9AIN<H<!=U=)<IN'26>&3, (/1#$01&($- EBY$%!b, $83%$&R*+&18&-, /(!

(11" 248 &($%$,6(1651%!b&Y%3(,(/IN(@,36(&($!$6!W6-$&3IM3,$,9%418%3$%!b,$83%9;<!"(R!1&!_3,&-Al
N<Ala61AIG<AI%(1IH+(AIP<I&IL(+1.%)$2, 'L $2',+$,"+0$H*+06&'?*+)," +1,%)'$ 2,
Z%"+#+1' @, +),.' 9°2Z@'abal<]69+0'Al) JSIPO(&A!I=U=)}9+0'R!"($&3(%$,6(%41#69,&$;!65!
$+&1b&%3(,(/1#9,&(9&-A122<Ig\VfiV<!

H+4.63(AIP<A!l_&3-$y(1,/AI8<I%(11#$3,9?7&3AIP<I=U=)ZMNCI%(,-+&1(&--R!f3&%$, @&!
KO/y(/&1Z018%$%!b,$&3%9s(#,+#/40&., VYBEDAI22¢g¥<!16,R!)U<=)=gETIYEE) )X

H?'06(Al:<!I=U==<IH!C&.1GH:%3%16L&-RIN'2,3,9%4IN@,1&(9&!G(IG(4,(&!:4%$563'|C-&BHH(
"'24,9%%,6(-W63IM6'2&$,$,6(IH(1108/04%$,6(1"(18,/,$%4 Q63 2&E A #%6'2%: ' KO #+,..
W,7#,: 1)iB=DAI22<!=)S=Y=<!16,R1)U<=)EYT--3(KEXEVEXU<

HA&/3&AIN<D<#<I=UdTeb&0%$H#+1'06'],5'8*10/,+$%"- A2"+012'$2, 2+ 1 +H#$HT,'A2,*" )’
<0&S$H],(H%'Z, %" +#+<IMO&ZB(AL:+,4,22,(&-R!882%3$'&($!65!M033,9040'Al:&1%/6/;Al% (1!
H--&--'&($AI[626(/>&,!]36$+&3-1#9+664165!N109%$,6(1%(11b&%3(, (/!8&- /(<! H$E&(&6!1&!
Q%(,4%!C(,@8&3-,$;<122)K

H4/63,$+'1c%$9+<1=U) YRO$*/%S$#+1' @*1#,$-D'A%3#+1 @$*13*) BOS/%S, ('8, . #0634+ 1 H+'
$2,'de <1]&34,(Al[&3'%(;RIHA/63,$+'Co$9+!, 118 3$8&4-'%6((1#$,5$0(/<IH@%,4%.4&1%$R!
+$$2-RTT%4/63,$+>%$9+<63/TE(T>2

96($&($T0246%1-T=U)YTU=THO$6'%$, (/z#69,8$;208263$2=U)Y<215!rH99&--&1R!)) "6 @&'.&3!
=U)Yt4

H4,%7.%3,AlQ<!1%(11W%3%K,AIN<!=U))<!]%-,9!:3,(9, 28 QUGE! RIBY6/6/;<!" (R, (#+1.™)’
$2,'a+(+$, HUSH +U& P +), "+, *+[0/%+#S#, C .5 #H1%8& %+ ( @ H%&E@!,.. 9'_d8W'
7*&DL4M%, 364)1G9$6.&3AEU)) <H,(/%263&RI"HMH"*1:3&--Al22<ISK V&

H(%-$%-,%1,-Al*<Alb%'23626046-Al[<1%(11#,%2%-Alf<!81UpsA4![%'8.J %-&1!b&Y%3(, (/1% (1!
#83,60-1[%'&-!,(IN109%S$,6(<!;+$,"+06$H*+ %8 g*0"+%6& %) B(7%+,. H+ @, +$H)H'W, ., %6"12'06+ ("
d+1#+, "#+11gB)=DAI22<N)E)g<!16,R!)U<E)iYVT"PH#ON<=U)X<EBU)i<

H(13&K&@,9A!1Q<!=U)g<1*+&1],/18%$%!8, @H S S#*+06& 0" +%6& %) 2*//0-+#1%SERAI22<]
)ISE " )iXy<!

H36(6>,$ZA#<I=UUY<IW638&>631<!"(RIQ%93, (&A!#<!1BIBAQNIAH/;!, (IC(9&3$%, (I*,'&-R!
a628&1%(1!:6--,.,4,$,&-<!"&>1q637R!:%4/3% @&!Q%9", 44%(KIP 2%

H}'%((Al#<Al]31//&(AN<AIBY(1&3A!_<Al[%2-?, Ala<Al#, &.& (A % ((AIH<1%(1IK63(Al"<!=U)i<!
8,/,$%48&18%%$&(8&3+&.0(/10(L1@&3>&3$0(/1%4-1a&3%0-5631&30(/!5131Q&1,&(.,410(/10(1!
[8-844-9+%5$<IN, ('&1,&(2y1%/6/,-9+&-18,-20--,6(-2%2, &31Z0!],/'8%$%!0(1!8%$%!H(BA-<!
"(RY31//& %((AIQ<AIf(%0-AF<Al%(11Q&,-$&3AI8<IQ<I&h*HD+#3%$#*+.308$0" + #+ (H1HS$Y&, +
1,88+ <IQI(9+&(R1762%&1! &34%/A122<)F)<

@%(IHO1&(+6 @&AID<!%(1!86(1&3-Alf<I=U)Y<!*%47?,(/1$6!:8&624&!" " RINL2&3$!" ($&3@,8&>-1%(1IN4, $&!
"($&3@,8>-<!"(R!_%(11&(/]049?Ala<A!:022,-AIQ<AI86(1&3-Alf<A%(1!_%(HOL&(+6EBEA2I<I&
&1"%7, [Y%+(5*3%)'<, $24()F"<, (H%' *&H-W,.,%"2  <IM+%'RI#23,(/&3!"($&3(%$,6(%A!
10.4,-+,(JAI22<1)SY * )YS4
HO$63&(/3022&!W%9+1,1%72$, 2<IJ0Ris $' 10$, '4*8#S$#.12,'K#&(0+1NZ #$)%(,+)Q"'(,+

[



IMHY&H#..,+.12%)$&#12,+'e+$,"#I2$=(11&1<!#9+>%4.%9+T*-R!c69+&(-9+%0!_&34%/<

196%92AI#<I=U)V<I8%$%5,9%$,6(1%(11&'26>&3 &($R!a6>$H&IBRE/!'6 @ & & (3! 3863$,904%$&-!
(6$,6(-165118'693%9;Al2%3$,9,2%$,6(Al%(1!IK603(K# F'8%$%\' @*!#,8=B=DAI22))<!16,R!
)U<))SST=UVEYV)S)VVYgiEg<

1%%9?A#<I=U)X<IM, @,91*&9+1%6$!"#69,&$;R!a6>1$+&!" %/ KB5B531%(9&-16518%$%1#+%628&!
8%$%!HOS$, @, 12k #.'gYWSBZ')* " 1*+$, /4% %" A2#&* *42-'  9@4,H%&"..0,i'8%$% BISHTH./
B)DAI22<Igyi<!

1%%92&AI8<!)YYS8gH, +4P(%1*1#3 <!*|.,(/&(R",&'&;&3< !

196%9?28AI8<I=UUWI4.$'<,(#,+34/4,$,+M*  TH@%,4%.4&!%$R!+$$2-RIPAREL3
238,-<1&T0&.8R(P3&,-T>%}-$I&1,&(?6'28$&(ZTIIHI9&--&1RI=Y!G9$6.&3!=U=Ut<

1%,4&(-6(AIP<"<I=U=)<I"6(@&3.%4!G @&346%1R ! H!*+ &4E30BIBH63!$-+&IM%0-&-1651K66'!
W%$,/08512+*&*1-C'<#t+(C'%+('K,2%7#4=B)D<!16,R)U<)UEST$'.UUUUUEU<

1%3.%-Al f<I=U)Y<IN1096"0(,9%$,6(1563!-69, %419+ % (/&RIES& 2+ %6 (-&(Ala<IM<1%(11*3&3UAIN<!
&1-<PHSHM,+'<,(#% ' %+(_"%I$HIM3,$,9%41283-289%, @&-16(19,$,Z&(!'&1,%<!)-$!&1<!b6(16(R!
060$4&1/&AI22<ISES&

1%336>A10<!=U)g<IN109%$,6(AIM6(982$!65<!:+,44, 2-Al BMEIEA, %), (01%$H*+ %8
$2,%"-Vo+(‘42#8* *42-Dib6-IH(/&A&-RHHIN':0.4,9%$,6(- AR2<I=V} =VYK

1963$4&$SAH<196(11]03$6(AIS<ISLBILOISH+'$ (01%$#*+ $O(#,. <!b6-H(/&4A&-RIEH[N!
:0.4,9%$%,6(-<

1%--&$SAIM<I=U)V<1:4&($;1%-1%!3&-26(-&!$61%60-$&3/BUF% ! &L 283%,-&AI904$03&-1% (1!
96"0(,$,&-<! d0™*4,%+g*0"+%&™*)"20&$0"%& @$AXBG VDAI22<IVIXE<!16,R!
)U<))SST)EiSVgYg)VVSSEYd<

1%608&3A1Q<c<!=UUU<!M4%--,9%4IM6($&($!H(%4; - -RIHI OGBREYBOEBAI Q<!Ic<!%(1![%-?&44Al[<!
&1-<|0%EHSYSHT,'W,., %" 128+1"#$2'A,=$C";/%1, Yo+ (' @*0+(D"Bol$#1%& [%-+(5**3ID6 (16 (j!
*+60-0%(11G%2-j1"&>18&4+ jl#, (/%26 3&RHHIN!:0.4,9%$,6(-Al223E) " )V)<!

1%0&3Alc<!=UUE<!"($36 10900190 $#*+%8 2#&* *42-'%+('A2,*"tEVB=DAI22<!)JES<!16,R!
U<N)TgiY NVX)=<UUU)d<

1&+3A18<I=U)X<1*3%(-4%$, (/! 70&-$,6((%, 3&-15631936%,6(%4!-03@&;-R1H!18-93,2%$,6(165!%!
18&(3&1%(1!,$-12%3%$,904%3,$,&-.%-&116(1$+&!"#G!)S)UU!9%$&/63,2%$,6(165!$3%(-4%$63!
96'28$8(98-<IA2,"+$,"+UoSH+%6&'G*0"+068 %) A"%o+ . &YSH+'Yo+ (', $8LA'W, ., %"12) UB=DAI22<!
V' =U<!16,R1)U<)=XUST$,<))U=U=<=U)X<%U=<

18&3%416A18<19%(11Q,4%(Al#<1=U)Y<IW36'11%$%! 264 $196EES, 60-1264,$,0-165! 194654
896$%'\' @*1#,$4B=D<!16,R!)U<))SST=UVEYV)S)Y XX\VYiS<

1&3&4-6(All<)YV=+$,+$'B+%&- #."#+'?*//0+#1%$#*+'W,.,%"12 <![4&(I6&RIW3&&!:3&}-<

1+%3/%@%AI0<!r(6!19886%2b'A2, "% &I H@%,4%. 4&I%$R!+$$2-RTT1%$%$+&3%2;<63/TIrHI9&--&1R!=!
PO(&!=U==tk

1.&-$%AI[<I=U)=<!:+,46-62+;165IN109%$,6(/56 3!$+&!: A[BRLRIW, @&!9+%44&(/&-1%(11%(!
06/&(1%<(01%$H*+%8&'_2#&* *42-'%+('A2,*"iggBIDAI22<IVXYYE<!16,R!)U<)))) TK<)glY
VX)=<=U))<UUSXEKL<

1,4-$302AHIN<f<I&$!%4<I=U==<1#02263$, (/IM3,$,9%418%$%!b, SHEYDIYUS, 6 (R!*+3&&!
3,(9,24&-1563IN(3,9+,(/1:02,4-FI0&4%S$,6(-+,21$6I8U%EULA! (#+1.%)'$2, 'abaa’+$, "%oI$#++'

8, H1+'%+(224#&(",+'7*+)," +],  <|3%/%A!:63$0/%AR0(&!=S EUAI=U=£&>1q63?RIHMQAI22<!

==V =Ei<!H@%,4%.4&1%$RI+$$2-RTT14<%9'<63/T16,T)U<))gVTEVU)S)=<EVEUSXE!rH99&--&1R!=)!
"6@8&'.&31=U==t<

16/(&3AIH<Alb,$B\]<!%(1!1Q&(ZAlc<!=UUY<!I"($36109$,6(RINL2&3$!" ($&B@E$36109$,6(1$6!
%1N&>1Q8$+61646/,9%418&.%$&<!"(RI]6/(&3AIH<AID, $$, /Al <AI%(11QE(Z At 184 4+ 1'
=4."$. <IO&-&%39+!'€$+61-1-&3,&-<I1%-,(/-$62&]!"&>1063?R!:%4/3%@&!Q%9" 4 LX) E<



16>28&3AI[<M<!=U)g<!*+&!,(53%-$309$03%4!,'%/, (%$ EPE /(R AIH<1%(1!:&44&/3,(6A![<!&1-<!
R ISHH ) "%.$"01$0", G HI'K*0+(%"#, .C'dI*&*1#,.C'<O&SHAGMYS-B 1/&AICTRIM%'.3,1/&!
#9+64%3-1:0.4,-+,(/AI22<IL, L,,,&

6;1A11 <%(1!M3%>5631Alf<!=U)=<IM3,$,9%4!m0&-$,6(-\W63!],/18%$%R!:36 @69%$,6(-/563!%!904$03%4
$&9+(646/,9%4AI%(11-9+64%34;12+&(6'&(BERT /%$H*+C'2*//0+#1%$#*+\' @*I#,$- |)VBVDAI22<!
ii= " iSY<!16,R)U<)UXUT)EiY))X0o<=U)=<iSXXEX<

16;$&Ala<M<!=U)g<!8&4,.&3%$,@&!8&'693%9;A!:0.4,9!c6 IBMIEL,9'H/&(9;g*0"+%&*)'
8,&#5,"%$#7,'8,/*1"%!- NUB)D<!H@%,4%.4&!%3R!+$$2-RTT1&4,.1&'K603(%4<63/T%3$,94&T,1Tgi)T!
rH99&--&1R!)Y!18&9&'.&3!I=U==tk

13%(1AIP<19%(11#%(1&3A!"<I=QHM% & (%$% &HS, "Vo!-'$**&.")*" %0 (7%+I#+1'(HEVBRO.$
10#(,5**3 <IM%31,55R!8%$%!P0-$,9&!b%.<!H@%,4%.4&!%$R!
+$$2-RTT1%$%KO0-$,9&<5,48-<>63123&--<96'TIHITA FEBYAD, 18.662<215!rHI9&--&1R!)U!
P04;1=U=Ut<

13%0(A!_<19%(1IM4%3?2&A!_<I=UUI<IC- (/!$+& %S, 91%(YR::94646/;<! j0%8EHSUSHT,'W,.,%"12"
#+_-12%&*1- IEB=DAI22<13$<!

13%0(Al_<AIMA4%32&A!_<All604$6(AIN<AIB%@8&;Alb<!%(1HON@B:AI84, (&!-03@&;1%-1%!
70%4,3%$, @& 3&-&Y630HIBEUAH*+968'*0" +06& ) @*HI&'W, . %"12'< $2* (*&*GBIDAI22<))
)g<!16,R)U<)UXUT)EigVVSY<=U=U<)XUVVVU<

13,(1%A*<1&$1%4<1=U)Y<!8%-1, W3URI&MS?d<!N, (1, ($&31,-Z,24, (y3&-1Q61&441Z0!], 410(10(1
8,/,$%4,-,&30(/<,(#,+#/40&., VSB=DAI229§<!16,R)U<=)=gETRI=)Y JUVK

1361-2;AIP<N<AIK6'.&3/AIB<A!:6>&3-Alf<b<!06(11]3667?-Al:<P<lkIH--&--, (/19 (1156-$&3, (/!
96448/81-$01&($-F1%4/63,$+'1%>%38&(&--1%6936--16(4,(&!96(SELB-+HH6E*)'<, (H%'ZH#S$,"%%! -
d(01%$#+4)=BEDAI22<I9ES<!16,R!)U<=EXiUTPQHNEU)= JEVL

136>(IN2-$&, (Ala<H<!=U=U<!_,3$0%4!Q&&S, (/WG DEIB&™) [ 44$%& ZH#5" %" #Yo k= RIBG DA
22<IEVi EiU<!16,R)U<)UXUT)VE=E=iY<=U=U<)X)¥YSVX<

131/&(AN<I=U)V<![&1%(?&(1Z031"&0%0-3,9+$0(/!1&31Q&1&(?6'2&$&(Z5p31&30(/!
%o(/&-,9+$-1],/18%$%<!"(RI[%2-?,Ala<|GHHL'8%$Y6'0+('<, (#,+5#8&(0+1i'k:#.12,+
h*+$"*&&7,"80.$C'@,&5.57,"$ #(#10+1'0+( @*07,"P+HEPEHE#S%&, +], &% #9+3,5$&(3&, +&!Z03!
1,/,$%4&(![&-&44-9+%5$1"Oc<!8l--8&41635A1Q1(9+&(RI?6 2068 1AI122=4V)

13;'%(AlH<!=U)i<! @*#%&",.,%"12'/,$2*(. <!W,5$+!IN1,$,6(<!GL5631R!GL5631!C(,@&3-,5;!:3&--<

]09+&3AI*<1=U)S<I*+&1964/63,$+',9!,'%/,(%3;RI&L246 3481631, (%3;1%65589%$-165!W%9&.6672!
%4163, $+-<H)*"1%$H*+C'2*/[0+#1%S$H+\ @*I1#,$- 1=UB)DAI22<IFid<!16,R!
JU<)UXUT)EiY))X0<=U)i<))VgUXid

119+, AIQ<AIWE-$,9AIN<1%(11b%$Z&IAIQ<I=U==<1*+ &NEEALH/165!8,/,$%418%$% @&, 44%(9&RH!
*+863&$,9%4!1Q61841%(11%(IN'2,3,9%4108-8&%39+ HIRALBKISY'\' @*1#,$Y B)DAI22 <!
16,R!)U<))SST=UVEYV)S=))UiVEiX<

1097, (/+%'Al8<I=U)X<![6,(/!M3,$,9%4R!K0!1&(:36.4&'&(10( 1!1&3!1"6$>&(1,/?&,$!@6(!
Q8&1,&(?3,$,7<!"(R1", &-:$6A!a<1%(11Q6-&3Ala<i M A3 HSHI H/ (H1#$%&,+K #SYEDI(9+&(R!
262%8&1A122<IgVXk

M%1>%44%13AIM<1%(1![3%9883,-6(AIN<I=U)X<!0& @&%4&1RIVU!" 44,6('W%9& &8?12365,4
+063@&-$&1!563IM%".3, 1/&H(%4;$,9%!, ('%K 631 1%$% LERIOIH ¢4 %6+<1)SIQU39+<IH @ %, 4%.4&/!
%SRI+$$2-RTT>>><$+8/0%31,%(<96'T(&>-T=U)XT'%3T)STORM (IS, B#69&.662 (540&(9&

0- B.489%,6(IrH99&--&1R)N6 @&'.&3!=U=kt<

M%4Z%1%A!:<P<1%(11Q%3Z%A4AIQ<H<!=U)E<!"(963262%RJLAVAX$6!, (563'%$,6(14,$&3%9;!
236/3%'-RIM63&196'28.$&(9,&-1%(1196($&($-ZH5 HEB=DAI22<!)=FEgd
M%34-6(AIP<O<AIWE-',3&AIQ<AIQ,44&3AIM<I%(11"&4-6(1)Q8RS&S!, (,(/'1%$%!,(563'%$,6(!
4,$83%9;!(&&1-RIH!-$01;165!-$01&($-19%6(1!3&-&%6304BUOPY6EI ZH#5" %" #, ' Yo+('$2,'B1%(,/-!
))B=DAI22<li=\V/S<



M%3' AIN<AIq%$&-Al#<P<AIb69?24&; AIN<I%(1!:%>409Z 0 PRUSR B|T& (-+,2R!3&$+,(?, (/1 1%$%!
4,$&3%9;!,(1$+&!%/&!165!1,-,(563'%$,6(A!',-,(563'%$,6(A1VHA4, (56 3'%$,6(«8H,"+,$'_*&#!-'
W,7#,: IYB=D<!16,R1)U<)gSIET=U=U<=¥)gX)<

MA%&-AIH<I%(1!:+,4,22&$$&AI*<I=U=U<!8&S5, (, (/! Yl 9339/9%(8& 3%9;156 313896 "&(1&3!-;-$&'-R!
HI'&1,% J360(1&119%62236%94G20"+%&*)'<, (#%'Z#$,"%!-'d(01%$#)=BEDAI22<N8Y <!16,R!
)U<=EXiUTPQhkU=U)= JEEL

M4%3?AI*<AIW6-$&3AIb<Al#46%(A!b<!%(1!]3; % (AKI6H=)1#%&"™,.,%"12'/,$2*(.  <li$+!
&1<IM&>1063?R!IGL5631!IC(,@&3-,$;!:3&--<

M602&3AIQ<:<!=UUg<!"($&3(&$#03@&;-<JEBLAIQ<AI]3; % (AIH<AI%(LIWO0S, (/'b, %6 A1 *<1&1-<!
A2, @BId'd+!-18*4, (#%™) @*1H#%& @, +1,'W,.,%"12'<, $2%(.  <F+60-%(1!G%?-RI#%/&!
:0.4,9%$,6(-<122<IVUVUid

M3,$,9%41],/'8%%$%!%(1!H4/63,$+',9'b,$&3%9; 1" &$>63?L1(E0394$,6(1#+&&$!&>1Q&'.&3-<!

M3,%$,9%41],/'8%%$%!%(1!H4/63,$+',9'b,$&3%9; " &$>6 3 B6BEBRY0$%05%.9?" " #$#1% & 'K#1'8%$%'
%+('B&1I*"#$2/#I'Z#$,"%!-'S,$:*"3'G?K8BZSKIH@%,4%.4&!%$R!
+$$2-RTT>>><.,/1%%$%4,$&3%9;<(&$T1%$%.%-&TIrHI99&--&1R!=}IH23,41=U=)t<

M30-6&A!8<I=U)i<!8%$%!b,$&3%9;!1&...(&11236!26204BRIG3863$, 948 A1248%-&1236 @, 1&1%!4, $$4&!
(563'%6$,6(<A2,'g*0"+96& ) 2//0+#$-+)*"/%$#!. )=BEDAI22<I=<!16,R!
)U<)VEVETK69,<@)=,E<E=Si<

8%4$6(AIM<!%(11*+%6$9+&3AIP<I=U)g<!c+%$! 16&-1%0BSTHIOB64 &-14667?14, 2&AI%(11>+;116!>&!
9%3&I@*IH#,$-\ @4%!, <IH@%,4%.4&%SRI+$$2-RTT>>><-69,8%;%(1-2%98 <63/ TS I4&} T>+%$
93,$,0%6$9601,8&-U66H, 2@6(11>+; JL6I>&P%3&IrHI9&--&1R!)=1Q%:;!=U=4Ut<

8%(1&3A!_<!=U)g<!_6(11&3!1Q%9+$!1&3!8%$&(\IZ03![&'8aSH@6(18%$&(\<!:3%72$,-9+&!
8%$8(?3,$,21%4-1[&/&(-$%(1!1&3!Q8&1,&(2y1%/6/ 2H%&, N +$"+&&,'0+$," K, *5%!2$0+1D'
8%$,+3"#HEB)DAI2238)<116,R!)U<=VYiY TQN8"HON:T)ESXE<

8%(1&3A!_<1=U=)<I8%$&(264,$,2&(IT @6(10($&(\I1Z>,-9+&@HDBI0(1!:64,$,-9+&3!
Q&1,&(.,410(/<!<,(#, +#/40&., VYBEDAI22E5<!16,R!)U<=)=gETQEE) JUSK

8%(1&3A!_<19%(1IH}'%((Al#<!=U)V<IQ&1,&(2y1%/6/,210(1!B],/B%S$%R!16(-8&708&(Z&(!5I31,&!
&3Z,8+0(/->,--&(-9+%5$4,9+&!Q&1,&(563-9+0(/10(123%L,-<!"(R![%62-?, Ala<!&EI'8%$% 0+ ('
<,(#,+5H&(0+1ik:#.12, + N*+$"&&7,"€0.$C' @,&5.$7,"$i(#10+1'0+( @*07,"P+HSPSH+'(,"
(H1#$%8&.,+], &BH9+3,5$8(3&,+&!Z0311,/, $%4&(1[&-&A4A4-9+%5$1"Oc<!8l--&416 35A!QI(9+84R1762
22<IEEVUK

8%-/02$%AH%(11a,44A1<Q<!=U=)<I8&- /(,(/'563!M3,$,9%4!H4/63,$+',9!b, $& BEAGHS/#!'
WHL2$. %o+(_"*$,1$H+. V¥ "224&(" 4116, R1)U<))i=T.%iS5ig=<igilUiSE4

8%%$%!b,$&3%9;AlbbM<!r(6!1888836 7 #$,"%!-D'Z,%"+'$2,'2%+10%1,"*)' 8%H®@ %,4%.4&! %$R!
+$$2-RTT1%%$%4,$&3%9;<96'TIrH99&--&1R!I#&2$&".&B!=U==t<

8%3$%!0&@640$,6(/[3602<!=BIY2&( A2%$ 2*0+$.i' <*5H#&H #+1'$2,'8%$%'W, 7*&OSH*+)*"
@0.$%#+%58&,'8,7,&*4/ +81"&>1063?RIC(,$&11"%$, 6(-1#&93&SYBZEIVAF-I" (1828 (1&($!
NL2&3$!H1@,-63;![3602<!H@%,4%.4&!%$R!+$$2-RTT>0 60 (/65 %6RE1>2
96($&($T0246%1-T=U)gT)EBI41I+%AM60($-=<215!/rH99&--&1R!)Y!PO(&!=UUt<

896$TB21HAS, %6(9&!%6(1!"($&3(&>-<!=U)M<H-+('8%$Y0'ZHS, "Yol-I'W #+7, +$H+1' 24/ /0+#$-"
d+1%1,/,+$'%+(d/4*., " +$#+$2,B1,%)'8%$%  <la%3@%31!a0'%(,$%3,%(!"(,$,%$, @&AIQ"!
Q&1,%!b%.AIG@&3-8&%-I188&@&462'&($!"(-$,$0$&1%(1!" ($&B(E@Y6,4%.4&1%$R!
+$$2-RTT1%$%262%44,%(9BEILET 0246%1-T=U)VT))T]&;68%$%, $&3%3:U)V<215!
rH99&--&1R!=U!PO(&!=U=Ut<

8%@,&-Ala<M<I=U==<I0&-90,(/!8%$%!b,$&3%9;!536'|8%(EUNI0A3, &AIQ<AIf(BLAIP<AI%(1!
QI[3&/63AIM<!&1-8%$%'g0.$#!, Vo+('$2, WH12$'$*'$2, 24801, &1, (1[46.%4!P0-$,9&1%(1!
a0'%(10,/+$-<IN1,(.03/+RIN1,(.03/+!C(,@&3-,$;!:3&-A122<)gi " )ig< !

8%@,&-AlQ<Q<!%(1!Q6-1&44ANI=IINBHI%E™ . %"12' $2*(.)*" ], (#%'%o+(108$0"%&:



SO(#,.'<%3#+1'4,*4&,"*0+$ <IN1,(.03/+RINL,(.03/+IC(,@<!:3&-&

8&Y96(AIB<A!:,9?7&3,(/AIQ<AI[641,(/AL:<I%(11Q031692AUKISHY, . %6" 124+ 1'P*//0+H#1%SH*+ i
B'_"0I$#I%6& 10H#(,'$*'<, $2* (. #+'<, (#%'%o+('208$0"%& B+U48 <!=(1!&1<!b6(16(j1"&>1q63?R!
a611&31H3(641j'8,-$3,.08&1!,(1$+&!C<#<H<!..IGL5631!C(, ®&3&-<!

88&/&4,(/AIQ<AIC$ZAIM<AID&($Z-9+AIM<Alab--&,(, Ala<AMIBA%(LI64ZAl*<I=U)Y<Ic&! %408&!

603!:3, @%9;1<<<I"6>1*06?&1#6'&IM66?2,&-RIQ&Y%-03, (/1$+&![8:OF2%9$!6(Ic&.!:3, @%9;<!

"(RL"™, (#+1.'abLI'S,$:*"3'%+('8#.$"#508,( @-.$,/@,10"#$-'  @-/4*#0/ <!#%(18,&/6A¢g]
=SIW&.30%BEU) Y<IH@%,4%.4&1%$R1+$$2RTT%3L, @<63/T%.-T)XUX<UVUYilrH99&--&1R!)=1Q%;!=U=L

88 '&3$Z,-AIN<AIQU6(1&(%?,Alf<I%(11*-&?&3,-AIM<I=U=)<03%@BH$018&-1%(1!.&+%@,63-1,(1$+&!
%/8165126-83, @%9;RIH(1&'2,3,0%41%622 36§19+ &*) 8#1#$%&' @*#%&'W, JEB)DAI22<!))Y
)V=<!16,R)U<EEi=)TK1-3<@E!)<SV<

8&(9,?Alb<!=U)X<#03@&,44%(9&!0&%4,-"1%(1!$+&! BB, BBL(%$,6(R!"-1*+&3&!"6!
HA4$&3(%S$, @&h#.'gYeWSBZ')*"1*+$,/4*"%"-'42#8&* *42- |B)DAI22</H)EL

88&(9,?Alb<1%(1IM%.4&AIP<!=U)S<!*+&IH1@&($!65HORBBZIAIHR!:0.4,9!1G 2, (,6(1%(1!
HI$,@,-$!0&-26(-&-1$6!$+&1H#(6>1&(ID&Y02+B,"+U$H*+%& G0 "+06&*)' ?*//0+#1%SHIAI 22<!
SIE" SX)4

8&(9,?Alb<Ala, ($ZAIH<1%(11M%.4&AIP<I=U)i<*6>0631-1$BEIMHEE%'.,/0,$;!651%($)
-03@8&,44%(9&!3&-,-$%(9&!,(1264,$,9%41/4QE8%68%'\ @*!#, SEB=DAI225<!16,R!
)U<))SST=UVEYV)S)iiSYiSX¢

88&(9,?Alb<Ala, ($ZAIH<AIO&11&(AIP<!%(1!*3&3uA! REISUgOS#£Ih6(16(j!*+60-%(1!G%?-j!
N&>188 A+ j1H,(/%263&RI#H[NL0.4,9%$,6(-&

8&3($4AIQ<!r(6!1% SR ZHS,"%01-'2, "$H)HI B @ %, 4% .4&%SR1+$$2-RTTO(,
$0&..,(/&(<1&T&(T-$01;T5,(1,[1Y603-&T$3%(-1,-9,24, (BE 28$&(9,8-TI&3$,5,9%$&-T1%$%
4,$&3%0&3%$,5,9%$&TIrHI9&-&1Ri#&2$&".&31=U==t<

B&SK&(AIP<I=U)E&HSH.12 'KH#&(0+11',.12#12$,'0+(1,1,+:%"$#+8,0.12  &%+{I=(11&1<!
QI(9+&(R!G41&(.603/<!

8&0$-9+&3!]0(1&-$%/<))YGY K% .#1'Z%:)*"$2,'X,(,"%&'W,405&H#!™)'],"[%+-  <IH@%,4%.4&%S$R!
+$$2-RTT>>><HE-$844-&3@,98<1&T215TXU=U)UUU<215!/rH99&-&1R!) "6 @& 1&3!=U==t<

8,%?626046-A<I=U)V<IH4/63,$+' ,9IH9960($%.,4,$;RREOF(9!,(@&-$,/%$,6(165!196'20$%$,6(%A4!
26>&3!-$309$0388#1 #$%&'g*0"+%ERREDAI22<IEyX<!16,R!)U<)UXUT=)iSUX))<=U)g<YSig))<

8F"/(%Z,AIM<I=U)S<IM38%$, @&!1%$%!4,$&3%9;R!]3,1/,(/!$+&!/%2!.8$> SR HHBR-1 % Gl
1%$9%6% @&!(6$:€)*"/%$H#*+8, #1+'g*0"+%E=EB)DAI22X)X<116, RHU<)USVT,1K<=E<)<UE1,/<

8F"/(%Z,6AIM<1%(11]+%3/%@%A!0<!=U)V<IH2236%9+&{I6 BY41%!h, $&3%9;<!"(R!

UL EL)'$2, K&, "1 '8%$% ) < I (d=1206+1,'2%+) "+, <IN&>IgB3?AIH&2$E..&3!
=XAIZU)IH@%, 4% . 4&I%SR1+$2R T T>>><2%6(%3, BOGRETO246%1-T=U=)TU) T8"/(0FhA.]
1+%3/%@M2236%9+856]0,41,(/ J,/ B%$%,$83%9;<215!/rHI9&--&1R!)XIW&.30%3;!+U=Ut<

8F"/(%Z,6AIM<1%(11]+%3/%@%AI0<!=U)X<IM04$, @%S$, (DALSVEBHEIH3S$-1%(11a0'%(,$,&-<!
_05&#ID'B'g*0"+9%&™*)';/% 1#+#+1'B/,"HgB=D<IH@%,4%.4&!%$R!

+$$2-RTT20.4,9<,'%/,(,(/%'&3,9%<63/T.46/T%3$,94&TIOMBBKI/ES J(B+&P63F6(1)

+0'%(,$,&-TIrH99&--&1RI=XIW&.30%3;!=UEUt<

8,38.9$63%BR(8:3%41563IM6"0(,9%$, 6(-1"&$>632-AIM6($&($!%(11*8&:94446/;<!1=U)X<!

%&1*i%:%" D'WOb# #+1'%:%" +,.. *+%&1*"#$21)30--&4-RIN03628&%(IM6" -, 6(< !

86$&@&3;6(&<I=U)XLU&,C'_*:,"%+(A,12+*&*1-'A2,'abLm'8#1#$%& BSSHSO(,.'W,4*"$<!

b6(16(R!86$&@&3;6(&<'H@%,4%.4&1%$RI+$$2-RTT%$$,$01&-<16$8&@&3:6(&<63/<0?'rHI9&--&1R)U'F

=U)Yt4

83%28&3AIN<H<1%(11*036>AlP<!1=U)Y<!*+&!963263%$&!008%, @SB, /(%$, 681 <, (#%'
V@*1#,$- 1=)BXDAI22<)XSKEY<!16,R!)U<))SST)gi)gggX) Y XEEEE)<



N1>%631-Al0<!9%(11a644%(1AIP<!329E4E J0%&HSYSHT ' +$,"T#, #416(16(R!]466'-.03;!
H9%1&',94

N-4%', AIQ<I&$1%4<I=U)V<N\"1%4>%;-1%--0'& 11$+% SBISCBM(EAL;1$+%6$1946-&1$6!r+&3tFRI0&%-6(, (/!
%.60$!"(@,-,.4&HA/63,$+"-1,(N&>-IW&&1-<I"(R¥,, (#+1.%)'$2,'nn"(B++0%&'B?<'

2%4)," +1, %+ [0/%+ XIS+ 2%/40$4#+1' @-.$,/. 97[>L" <#&604A10&20.4,9165!f63&%A!
)X EEH23,4AI=U)V<I"&>1g63?RIHMQ!:3&--Al2221)EIH@%, 4%.4&!%$R!
+$$2RTT14<%9'<63/T9,$%$,6(<95'N16,1+=SU=)=E<=SU=VVilrH99&--&1R!)=!®%:;!=U=Ut<

NC!#9,&(9&!a0.! IN0362&%(!M6",--,6(<!r(6!1%$&t<!8#1?7*/AD'8#1#$%&'?*/4,$,+!,'
X"%/, "3V IHSHEM,+. <IH@%,4%.4&!%BR!+$$2-RTT&I<&0362%<&0TK39T&(T1,/96'2!IrH99&--&1R!=X!
G9%$6.&3!=U=)t

NO.%(?-Al_<!=U)X80$*/%$#+1";+,60%&HS$-I'T*'[#12NA,12'A**&." "*)#&,C'_*&#!,C'%+('_0+#.2'
$2, =" <IN&>1063?AINgRI#$<!Q%3$, (F-!:3&--<

N0362&%(!IM6",--,6(A!8,3&9$63% 88 (&3%4!563!P0-$,981%(1IM6(-0'&3-Al%(1I* #1G2,(,6(!,!
#69,%4<1=U)@%$%'4"*$, I$#++'W, 4*"§B0--&4-RIN0362&%(IM6",--,6(<!H@%,4%.4&1%$R!
+$$2RTT1L<20.4,9%$,6(-<&0362%<&0T)U<=XEXTVV=EEilrH99&-&1R!)+!Q%:!=U=Ut<

W&4,Z A"<1%(1!_%36(A!P<!r(6!]266&1!1$2,'8%$%.0!3,"%+(":2,",'2%.'2,'5,,+" IH@%,4%.4&!
%$RI+$$2-RTT9+02%1%16-<961,(/3,/+$-<63/T&(T,($36T!IrH99&--&1R!)VI8&9&1&3!=U=)t<

W463&-AlIQ<H<I=U)X<Ib, (?,(/1$8%69+, (/1% (1138 &% FHtULL!$EY%9+&3!8109%$,6(R!?(6>4&1/&!
'6.,4,-%%,6(1%(1!3&-&Y%3(563'&1123%9$, 081D"+96&*)'d(01%6$H++)*" A %1 24HpgBVDAI22<!
i=) " iEi<!16,R)U<)UXUTU=iUSgSi<=U)X<)V)IEV)<

W6($,9+,%36AIf<AIb&((&LAIH<AlaB55A*<Alab @, (/%A fRUHAIPSRI€1& 1-<I=BY58%6'Z#$, "% - H#+'
$2,'W,%& T &(1'?*+7," %$#*+.\'2%., @$0(#,.  <IQ,9+,/%(AICHRIQ,9+/%(1:0.4,-+,(/A!
C(,@8&3-,$;165!Q,9+,/%(1b,.3%3;<IH@%,4%.4&! Y6SR< SRIRIB< (&$T=U=ST-26<'20.YYSUEIX!
rH99&--&1RIE!H23,41=U£Ut<

W63.30?7&33v1&$<!=I9X#7,('5-'(,. #1+D'[*:'$,12'1*/4%+#,.'0.,'(%"3'4%$$," +.'$*
(#.1%0"%1,'0.)"™*/",=,"1# #+1*0""#123.'$*'4"#7%!- <IG-46A!"63>%;R!W63.307&33v1&$<J2k!)

W6$6260460AIH<I=U=U<IM6(9&2$0%4,-,(/193,$,99881BRAEHS!9, @,4!-69,&$;!63/%(,-%$,6(-R!
%/8(9;A19%3&AI%(11-69,%4!3&-26 -, ., HF LS +C'2%/[0+#1%S$H*+\ @*I#,$- Al22<1))X<!16,R!
)U<)UXUT)EiY))Xo<=U=U<)S)iUg)k

W3%(W6,-Alf<1%(11Q6($& 36 AIM<I=U)X<!],/18%$%!b, SEBHEBSBAIQ<IH<Alc+ $&AIH<AI%(1[0;6$A!
b<I&1-T**3#+1'5%13C & *3H+1')*":%"(D'_ "1, (#+1.%)'$2,'A,+$2'+$, " +U6SH*+06&'2*+)," +1, "+
A%124+1' @$%$H. SHESEAIPY29AX JEIPO4AI=U)X<!_663.03/Al*+&IN&$+&34%(1-R!"($&3(%$,6(%A4!
#$%$,-$,9%4!"(-$, $0$&AIR2<!)

W3%(?AIQ<AIC%4?&3AIP<AIH$$%31AIP<1%(11+;/&4 AUH-SHBIGRA 06$! -1 $1%6(11+6>19%(!
>&1'0628&!, $1+%22&(NA2,' g0 +0%6&%) P+/[0+#S$-'+)*"/%$#]. 1) =BEDAI22X N

W3&&1'%(AI8<H<I=UUg<#%'24, (/<!h&}&I?AIQ<A!]3; %(AIH<AI%(1IWOS$, /b, %66 A *<182/<!
@BId'd+!-1&*4, (#%'*) @*H%& @, +!,'W,.,%"12'<, $2*(.D'  *+60-%(1!G%?-R1#%/&!
:0.4,9%8$,6(-<122<IYXY Y Uk

W3&,3&A!:<I=U)S@61*1-*)'$2,'Y44" .. (oLlfop  <!b6(16(R!:&(/0,(1]667-< !

W3&,3&A!:<1%(11Q%9&16AI8<:<!) YXELJ6!-I'W, %6 (#+1'$2, T (%+($2,7"'&(  <!b6(16(R!
060$48&1/81%(111&/%(!:%04<

[%(/(&OLAIP<!=U=U<!*969%$,9%4!%/&(9;n!q60(/! 286 24 & IR (/%/& '&($!> $+1c+%6$-H2219%(1!
W%98&.6621Q8--&(/&3G*0"+%6&%)'W, ., %" 12'#+$*'S, <, (#%'A,12+*&*1#,. 1=SB=DAI22<I§VX
gS)<!16,R!)U<))SST)EVgXViV=UY)XYXS<

[%2-?, Ala<!=U)V<IQ&1,&(.,410(/!,(11&31Q&1,&(?%$%-$3BPH],/18%$%!%4-1a&3%0-5631&30(/<!
"(RI[%2-?,Ala<!&1K#1'8%$% 0+('<, (#, +5#&(0+1ik:#.12, + h*+$"*&&7,"&0.$C @,&7,"$, #(#10+1'
0+(@*07,"P+HSPSH#+ (" (H1H#S$%&, +] BB9+3 5$&(3&,+&!Z0311,/,$%4& ([&-&44-9+%5$1"OC<!
8l--&41635A1QI(9+&(R!?762%6&1A122<EY &



[%2-?,Ala<!=U)Y<IQ&+31%4-18,/,$%476'28$&(Z<!],410(L0(!8%$%<BO.’ *&#$H#3'0+(
k#$1,.12#128$, 1=S=X!B],410(/'0(1!8,/,$%4,-,&30(/DAI22<I=gY &

[%2-2,Ala<AlG.&34&AIQ<1%(11#$%05&3AlC<!=U) S% g/ (BRE[%HR2-?, Ala<AlG.&34&AIQ<AI%(1!
H$Y05RR<I& 1<, (#,+3%/4,$,+Mi'[,"%0.)*"(,"0+1")Q" _*&HSH3IC' 4*&H$H# )2, K#&(0+1'0+('
<,(#,+5#8&(0+1<!]6((R0(1&-Z&($3%4&15131264,$,-9+&!], 410(/AI22 < BUK

[%62-?,Ala<AlG.&34&AIQ<!%(11#$%05&3AIC<I&1-<ks (BS 344, $,+Mi'[,"%0.)*"(,"0+1)Q"
*QHSHIC A*EHSH 12, KH&(0+1'0+('<, (#, +SHELOBI(R!]0(18-Z&($3%4&!5131264,$,-9+&!],410(/<

[%2-?,Ala<Al*&?-$&3AI*<19%(1IN4,%-AlQ<KBXB#1)Q"0+('Q5,"K#1'8%$%D'10$%!2$,+'#/'
W%2/,+'7*+'BK;8B' 9B..,.#+1'K#1'8%$%<!Q%34R![3,"&J'(-$,$08<

[%39,%AIH<AIQ,33%AIN<AIQ633844AIN<AIQY3$, FRZAHABEIFY <1*+&IMB0(9,4!65!(60$+!
08&-&%39+RIM3,$,9%41b,$83%9;1%(1IM, @, 9! H/&(9;!, (SBA&NE/RAN Y6 (#+1\]"#$#+1'j0%"$," &
E)B=DAI22<)V)iS<!16,R)U<)UXUT)UVSEViY<=U)g<Yi=2UE<

[%;463A1<AR,%(AN%S$,6(%41W,4']6%31165!M%(%1%AHO*NAI%(1!]%:;3,-91BB|OR!
=U)V<B*S*$'A"%!3 <IH@%,4%.4&%$R1+$$2-RT TIBBSIBHAPLTIrHI9&--& 1RI=Y1G9$6.&3!
=U)Yt4

[%;463A1<BR,%(AN%S$,6(%4IW,4'1]6%31165!M%(%1%AHO*NAI%(11]%:;3,-91BH®B|OD<!
=U)V<B*S*$'A"%!3' 9@bLdbf 9A*220%+1,'A2,'X0$0",C'2&#31,", <IH@%,4%.4&1%3R!
+$$2-RTT&2,-61&S<16(6$IBBIV6'T&(TIHI9&--&1RI)V!8&I& &3!=U=)tk

[&&AIP<:<I=UUV<I*+&IN&>1b, $83%9; #$01,&-RIW36'\BBIYB0%SE LFI$6!$+&!>63?1651$+&!-69,%64<!
"(R1%3$6(AI8<Ala%', 4$6(AIQ<AI%(1!"@%(, OADHSAVR! ( ZH#S, "Yol#, i A2, *"# #+1'W, Yo (H+ 1'%+ ("
|+ 1+ 7*+$,=3D6(16(1%(11"&>1063?7RI060$4& 1/&AI22<)) S E4

[&-844-9+%5$15131:64,$,71,1%72$,?10(11264,$,-9+&1PWELIN3>%9+-&(&(.,410(/'B[:PND!&1<!
=UUGRY$H# %8, KH&(0+1..$%+(%"(.)Q"(,+' X %6120+, "HI2§H-+*8HSH 12, + KH#&(0+1' %o+’
@208, +' #+'d+$:0")<I=(11&1<1#9+>%4.%9+T*-RIC69+&(-9+ToB:34%I <

[,360LAla<H<I=U)U<!O&$+,(?,(/IN109%S%,6(1%-1$+&!;9%B5!W3&&16'R!:%046!W3&, 3&!%(11$+&!
:36',-&165!M3,$,9%41:81%/6/;<!*&#1-'X0$0", . #+'d(01%$#*4XBiDAI22<!S)8=)<!16,R!
)U<=EUQT25,&<=U)U<X<ikS)V<

[641&(AIN<H<I=U)S<IM3,$,9%4!1,/,$%414,$&3%9:Q848366(1!.&(8%6$+!$+&!-93&&(<!
d(01%6$H#*+%68&'<, (H%', +$,"+SHIVYBY DAI22<I EER S<!16,R)U<)UXUTUYV=EYXS<=U)S<)EY)V=E<

[644AI*<I=U)X<IQ&1,%8$,-,&30(/10(1!Q&1,&(?6'28$&(Z<!HUBA(5&41&3!513!1,&1264,$,-9+&!
1,410(/<!"(R!f%4, (%AIH<AI36$ZAIW<AIO%S$+AIQ<NUEBIDBBAE 1-<I(H%$H.#,"$,’
1,..&8.1296)$,+D'<, (#, + 3*//0+#3%$t*+0+( @*MH#%&: &5, +#/'1%+(,& <!]%1&J%1&(RI"6'6-Al
22<1=US==g4¢

[6($9+%36@AI"<AIf6.%;%-+,Alf<1%(1![3&(,&3AIH<I=(BI4&E1/&!Q6.,4,7%$,6(15631%(IN(/%/&1!
O8&-&%39+&3<!"(RI#,L-, $+AIH<AI, L-' $+AIP<AIQ, s Al%{AIW%(/AIQ<Ib<!&1%&, (1,C'

T %S+ C%+ ('A% P& (%S, 6(%41:&3-289%, @&-16(1#69,%4!:64,9;AIH1 (,-$3%$, 6(A1%(1!
:3%9$,9&<!M+%'RI#23, (/&3AI22<tER

[6041A10<!=U)S<!8%%$%!4,$&3%9;!,-|-$%$,-$, 9%@HSEH%.'d(0!1%$#*+'W,.,%"12'g*0" #%&
)iB)DAI22<I==V/<116,R!)U<V=Ug) T-&3K<@)i,)k=UY<

[3%-+9%6'AIQ<AIf, $9+,(AIO<AIQU$$E3(A<I%6( L 1#+%%6> ADYYEM-SH WO+ PHS$- Z#3,'
B/%M*+C'%+('Y$2,"X%5&5!b6(16(AICIRIQ&%$-2969&!:384-<

[3%(AIH<A!]66$+A!:<1%(1]09+&3Al*<I=U=)<I*61.&163!(6$!$6!.81884+1%>%3&R %! 70&-$, 6(!65!
%!(&>11,/,$%4!1,@, 18" /%S$H#*+C'25//0+#1%$H#+\'@*1#,$- 1=gB)=DAI22<!)SSBYi<!16,R!
)U<)UXUT)EiY))Xo<=U=U<)SEi)=g<

[3%(Alb<!=U)Y<!8,/,$%41],410(/1536'1%!$& Y BIIRB-289%, @ &XI(#!'g*0"+%&*) @$O(#, . #+'
d(019%$#*+%8&'_*&AB=DAI22<)UIFE<!16,R)U<)UXUT=UU=UE)S<=U)Y<)i)VEiX<

[3%(Alb<Al:&$$&3-6(A!18<1%(1!Q 4-$% 1AIM<N<!=UPSAIBAID(RI63>&/, %o (1#$01&($-F!
C(1&3-$%(1,(/1651*8%9+, (/1%(11h&Y63(, (/1> $+!"M*B*" (#I'g*0"+%6&*) S#1#$%& Z#$,'JgB) " =DA!
!



22<I=E Ei<!16,R!)U<)X=i)T,(<)XYWYGELEU)YU) U=UEK

[3%;AIP<AI[&34,$ZAIM<!%(11]60(&/30Alb<!=U)X<! W $BS$03&.14, $& BHDBH$%'\ @*1#,$-
VB=DAI229F<!16,R1)U<))SST=UVEYV)S)XSXIE)i<

[3,"AL:<196(11f,"&4AI]<I=U)V<!],/18%$%!0(111&31#9+0$Z!1  &3!:3, @%$-2+yI&D&L,&(&S+,?!,(!
1&3"'&1,&(2y1%/6/,-9+&(1:3%L,-<!"(RI[%2-?, Ala<!&1KH#1'8%$%'0+('<, (#,+5H#&(0+1i'k:#.12, +
h*+$"&&7,"80.$C'@,&5.87,"$ #(#10+1'0+( @*07,"P-+HEPEE#$%&,+'], &K #9+3,5$&(3&, +&!Z03!
1,/,$%4&(![&-&44-9+%5$1"Oc<!8l--&41635A1QI(9+&(RI?62%&1A12238Y)<

[3Z;'&2A!_<1%(11:0($-9+0+AIQ<!=U)Y<P6.'d0"*4%'Q5, "B&L*"#$2/,+': #q'0+('(,+3$D’
d"1,5+#., #+,"" AP, +$%S$#T7, +'K, 7r&3,"0+1.0/)"%1,  <[$&3-46+R!]&3$&4-'%((1#$,5$0(/<!
H@%,4%.4&1%$RI+$$2-RTT16,<63/T)U<))VXiT=U) YAGURINISD4;!=U) Yi<

[0&-$AI[<AIQ%IMOE&(AIF<Q<I%(11M%'&; AINSN<I=UB#44&H, (‘$2,/%$H! Yo+ Y& -*+60-%6(1!
G%?-RI#H[N!:0.4,9%$,6(-&

[0"&3AIN<#<I%(11Q%(1,(%9+AIN<]<!=U)V<]0,41,(/1%!M6(I0%4W3%'&>632156318%$%!
b,$&3%9A612,"'2*&&,1,'W,*"( 1))SBgDAI22<1F=4

a%"&3Al0<!=U))<IM3,$,9%4!Q8&1,%!b,$&3%9;!%-IN(/%/& LI6L:XY6dIZ, %" +#+1' %o+ ('SH1HSY6E.
<,(#%!XBgDAI22<IEREE<!16,R)U<=EUgT&4&%<=U))<X£g<EVS<

a%((%AL:<I%(11Q>%4&AIH#<I=U)S<\"F'116$!1>,$+1q60AI0&S$!"H1SBS0% 4 WIHREE/ %6 9&!
"($83@,8>-<!"(RIJ3%0(A!_<AIMA%32&A!_<Al%(1I[3Y7AEs 1 8+410%8&HS$HT ' 8Yp$IR <!
M%'.3,1/&RIM%".3,1/&C(,@&3-,$;!:3&--A122<1=Vi=Sg<!16,R!)U<)U)STYSX))US=YVUYg4U)E<

a%(-&(AIH<!)YYX<IM6($&($!H(%4;- -<!"(R1a%(-&(AIH<AIMISSSU&SS, (RAIO<Al%(11"&>.641AIM<!
&1-<K%..'PH/[0+HH%SH+W,. %"12'<,$2%(.  <IbB(16(R1:%4/3%@&AI22IE<

a%3/,$$%,AIN<!%(1!1Q%3>,9?AIH<!=V)i<!dc+%$'M%(!"!| O &WULAMB6{, (/'$+&!:3,@%9;!:%3%16L!
> $+1G(4,(&!H2%$+;<B,"+%$#*+%&'g*0"+%&™*) ?*//0+# % $HAI22< I ESEESVSK

a%3?(&--AlP<Al:&((&44AN<!%(1'#9+60940-.&3/AIH<!=UUg<!#03@&;'m0&-$,6((%0,3&!
*3%(-4%%,6(1%(1!H--&--'&($<!"(R!:3&--&3A#<AlO6$+/& . KIRAIM602&3A!Q<!:<Alb&--4&3AIP<!*<Al
Q%383,(AIN<AIQ%3$, (AIP<A!%(1#,(/&3AINSREIIA, . $H#+1'%+('d7%&0%$H+1' @0"7,-'
jO,.$#*++%#",. <!c,4&;'#&3,&-!,({#03@&;!Q&$+61646/;<!a6.6?&(R!P6+(Ic,4&;!,1#6(-Al"(9<A2Z!

gVE gSEX

a%3?(&--AIP<H<A!_,44%3AIH<1%(1IN1>%31-Al]<!=U)U<{8%(:-%2$%%,6(A1%(1!1&-,/(<!"(R!
a%37?(&--AIP<IH<AT]3%0(AIQ<AIN1>%31-Al]<A!P6+(-6(AM*&BHNI AlQ6+4&3Al:<!:<Al%(1!

# $+AIFICI&L-<I@0"7 -/, $2*( . #+ [0&SH+%SH*+%&C /O&SH", 1#*+%RIOQBH0&S0" %8 1*+$ <15
a6.62&(RIP6+(IC,4&;1 #6(-I"(QAI22<))V )gUd

a%3$6(/Al#<1%(1IWp3-9+4&3AIH<I=U)Y<IG2&(, (/!$+&! BRABRN % $%h-& 11-9+664!'6(,$63,(/R!
8%$%!,(53%-$309$038-AI546>-19%(1123%9%,9&-!, (09%SBIEH/& (9,&-KH1'8%$%\'@*1#,$-
iB)DAI22<1)=<!16,RI)U<))SST=UVEYV)S)YXVEE))<

A%0$&IAIH<AIBY%-/02$%A#<1%(11a,44A1]<Q<!=U)S<!q60$$@8-BHM3,$,9%418%$%!b, $&3%9,&-<!
(R, (#+1.%)'$2,'abLf'2[; 2%+)," +1, *+[0/%+ X %I$*" . # +2440$#+1'@-.$,/. <!
8&(@&3M))IQ%; ArU)S<IN&>1q63?BIMQ!:3&--Al22<1Y)Y YEU<IH@%,4%.4&!%$R!
+$$2RTT14<%9'<63/T9,$%$,6(<95'N16,1+EU=VgVE<EU=VX=E!rH99&--&1R!)S!Q%39+!=U=Ut<

a&4.,/AIM<!=U)i<!:%3$,Z,2%$,6(10(11f04$03844&!Q&1®(!, A&, (&3!1,/,$%4&(1Q&1,&(>&A4$<!
heZAeWdZZd'K;Z8eSI'YSZ;Sd  <IH@%,4%.4&!%$RI+$$2-RTT>>><?0.,
6(4,(&<1&T%3$,2&4T2%3$, ROMHBLAIER &(.,410(/ I, (&3, $%A48)&1,&(>&4$!IHI9&-&1R!
=Y1G9$6.&3!=U=Ut<

a&22AH<AIP%3?&A!IP<!%(1!f3%'2Alb<!=U==<I"&>!:&3-2 498 3H9%4!8%3$%'#$01,&-R!*+&!
H'.,@%4&(9&-165!8%%%!:6>&34(!"($36109%,6(<!"(R!a&22AIH<A!IP%3?&A!IP<Al%(1!{8%2A!b<
S, A ISHT, HH T HEHI%&'8%S% @S0 (#,.1'A2,'BISHT Y&, +!,. *)'8%$%"'_*:," <1*3%(-563",(/!
M6"0(,9%%,6(-! !#%$01,&-!,(!IM36--XQ&1,%!0&-&%39+<IM+%'R!:%4/3%@&!Q%9Q,44VsB22<!)
a&31&3AIP<[<!)SSBOI2' #+,' 2#&* *42#,'(,",.12#12$,'MO"'K#&(0+1'(,"'< ,+.122 #$1'



K,-$"%1'MO'7#,&,+'K,-$"P1,+(,.'g%2"20+(,"$. <!O,/%R!1a%3$?(60+<

a&3Z,/A1<1%(11Q%3$, (AIH<!=U)S<IN35%--0(/!10(1!Q&-. BT (1Q&1,&(?6'28$&(Z1%4-!
>0+$,/&!_63%0--&$Z0(/!5131264,$,-9+&!],410(/<""(R[#RAla<AlG.&34&AIQ<A!%(1!#$%05&3AlC<!
&1-<K,(#,+3*/4,$,+Mi'[,"%0.)*"(,"0+1)Q"_*&H#SHIC'4*&#$#12, K#H&(0+1'0+('<,(#,+5#&(0+1 <!
16((R'0(1&-Z&($3%4&!5131264,$,-9+&1],410(/AI22<) =) EV4

a&-& J,.&3AI#<I=U)U<Im0%4,$%$, @&!H2236%9+&-1$6!Q, L &1 GRISEIR UV EHSYSHT ' +60#"-
)iBIDAI22<IgV\iX<!116,R!)U<))SST)USSXUUg)UEigi))<

a,(3,9+-&(AIP<!%(1IM66' -AlH<!=U)E<I*+&!5, @&!3&-60FBHIB,$,9%4!1 /,$%414,$&3%9:RIH!
53%'&>63?!563!19033,9040'1, ($&/3%VB(sY6"12'#+'Z %" +#+1'A 12+*&*1- 1=)Al22<1) )i<!16,R!
)U<EgQU=T34$<@=)<=)EEg<

a,($ZAIH<!=U==<18%$%!%(1IM,$,Z&(-+,2<I"(R18&(9, ? MPAMKEAI0&11&(AIP<Al%(11*3&3uAIN<I&1-<!
8%$%'g0.$#!b6(16(j*+60-%(1!IG%2-j1N&>18&4+ jl#, (1%26 3&RHH[N!:0.4,9%$,6(-Al2XISE
XSk

a,($ZAIH<AI8&(9,?Alb<AI0&11&(AIP<AI*3&3UAIN<A!A%6PHBIRAINKI=U==RATH!' %" SHIHAYSH*+
#+'$2,'8%$%)#, (| @*1#,$-I'A*:%" ('8, /*1"%$#I'BO(#S$#+1M%31,55R18%$%!P0-$,9&!1b%.AIM%31,55!
C(,@&3-,$t<

a,($ZAIH<AI8&(9,2AIb<19%(11cCIREB/&(-&(Af<I=U)Y BHIHSY6E HSHM, + . 264 #+'% (% $%o)#, (KHH#,$-
Q&15631AIQHR!:64,$;1:38+-<

a,($ZAIH<1%(11Q,4%(Al#<I=U)X<!d*+360/+!19%![4%--Al SUEDEBRY; HIS$-165!HO$+63,$%3,%(,-'!, (!
$+&1D,.8&3%41C&-$KB,"+0b$H*+ 968 0" +%6&*) 2/ /0+H1%$HEAI22<IEYEEY VYK

a,%4, (Al:<19%(110%, (,&AIb<I= Yt /5**3' B&1*"#$2/.' Yo+("_," *+%&'8%$Us!cY%-+,(/$6(AIB<M<AI
C#HR!:&>108&-8%39+!M&($&3<IH@%,4%.4&!%$R!+$$2R T T>>>6 L= (B I (@I T5%9&. 6572
%4/63,$+Po(LRE&3-6(%A %$% TIrHI9&--&1R!=g!P%(0%3;14U)Yt<

a655'%((AIM<:<AIbO$ZAIM<!%(110%(Z, (,Al[<!=U)i<!:3, @ YBIRIH!(&>1962236%69+!$6!$+&!
23, @%9;12%3% IBELY - 1258+ 1-I'gH0"+06&™)_-12% *I#06& W, . %o 12"%+'2- 5,".4%!, )UBgD<!
16,R1)U<VX)STM:=U)ig B¢

a-,&+AladW<1%(11#+96((6(A#<N<I=UUV<I*+3&&IH2236%9+&-$6!mEBIMGISEEIBH (%64 -,-<!
j0%&H#S%$HT, [, %E&$2'W, ., YIZBY DAI22<!)=98 X X<!16,R!)U<))SST)UgY SE=EUV=SiiKS<

a0/A*<1=U)Y<IW36'lb, $&3%9;!$6!%(IN9646/;165!b, $& 3O BE4&9$, 6(-16(1#6'&IM6(9&2$0%4!
"_0&-<!"(RI#$Y1ARBS Yo((AIC<I%6(1[36--Al<I&L-4,-*+(',"M#, 20+ 1. :#..,+.1206)$&H12,"

" +M,+D'8#.30".'MO'd+$1", +MO+1, +'(,"8#.M#4&H#<1G24%1&(A!]&34, (A*636($6R!]%3.%63%!
]013,9+A122<!)gg )iU<!

@6(1a0'.641$AlC<)Y Xi<!*+&63,811&3!],410(/11&-1Q&(-9+&(<!]309+-$19?!1) SYEt<!"(RI*&(63$+A!
a<N<I&1B&E&L [ #+, KH#&(0+1i'B+%&-.,+ MO'H2" "J#"38#123 #$C'Q2,'Q5,"#2" 'k030+)$ <!
&, (+&,]1Q1(9+&(RIPO@&($%J_&34%/AI22<IEEY &

@6('a0'.641$Alc<!=UUU<I*+&63;!165!],410(/<!"(R!c&-$.03;Al"<Ala62'%((Al#<Al%(1!0,70%3$-Alf<
&1-<A,%!12#+1'%.'%'W,)&,1$#7," "%!I$#!,I'A2,'],"[%+'8#(%3$#3 A% (#$#EQ%+>%+AIPR!
b%>3&(9&!N34.%0'1H--69,%$&-Al22<I})S !

"4,%1,-AlH<1%(1100--6AIW<I=U)i<IM3,$,9%411%$%!-$01,&-RIH(!, (B3A1BEBBL@*1#, SEB=DA!
22<l) S<!16,R1)U<))SST=UVEYV)S)iiSg=EX<
PY%(-&(AIW<I=U=)<IM3,$,9%4!,-1(6$!264,$,9%4R!*+&!1(&&11$6!B38&D264,$,9, 7€) 196 B-HR3%9; <!
)SB=D<!16,R!)U<SVSST-&',(%3<t=XU<
PY%-%(655A1#<1%(1!f, Aa<I=UUY<IM6($%, ,(/'$+&IH$6'RI#69, 6$89+(,9%4!" %/, (46B(&!
N0948%3!:6>&3!, (1$+&!C($&1IHS%$&-1%6(11#60$+!1638B6 LT YgSB=DAI22<!)))gi<!16,R!
)U<)UUST-))U=guUUYY)=g Jy<

K591Q&1,&(Z&($30'<!r(6!1%$EIBBAB'S B3$#7","(+ <IH@%,4%.4&1%3R!

+$$2RTT. /1%$%<K59<, (BEBHAH:E'4/rHI9&--&1R!)VI8&I& .&3!=U=)tk



P6+(-6(AIQ<AH$EE@&-A!_<Al#+%1&AIb<O<!%(1IWE3%(AN@2HN SIS $*@2%" i [+
A, +.<%3, HT%I-'8, 1 H+ U5 0S 24 FH @ HNE'S,(#  YIG$%>%RIQEL, Yo# %3$-<!
H@%,4%.4&!%$RI+$$2-RTT'&1,%-'%3$-<9%T -, SEST TG %09 26 35 T5044P$B863(65)
~+9%38<215!rH99&--&1R!Y!PO(&!=U=)t<

fob($AI"<!)Yig<!]&%($>63$0(/11&3!W3%/&R!C%-!,-$IHOS MYBIEXED<!"(RIC&,-9+&1&4AlC<!I&1<!
hoo+$.7,"3,%+'.,12. KP+(,+D'K(D'tD'@!2"#)$,+' MO B+$2"* 4*&*1#,C'|,.12412$.424&* *42#,'
0+('_P(%1*1#308%3'-$%1$R!c][<!

f%62%(-2;Al<!=U)V<IWNIYV1:3, @%9;Al0&-26(-,.,4,$;Al%(11a0'%(10,/+$-IH9$, @, A2,
X#5",10&$0",'g*0"+NR=IDAI22<)X ¥US<!16,R)U<)VEUST59K<=i<) Y \U<=U)V<

f&((&1;Ala<!%(1la,44A10<b<I=U)X<I*+&\W&&4, (/'651°0".&3-RES;6(-!, IN@&3:1%:!
N(/%/&'&($-1>, $+18%$%1%6(11++&,3!_,-0%4,-%$,GBN#*&*11V=BgDAI22<IXEYX<!16,R!
)U<))SSTUUEXUEXV)iiSgiS\V<

f&((&1;Ala<1%(11Q6--Al[<I=U)V<If(6>(16312(6>,(/120.4,9-n  1#69,9%41'&1,%!1%$%!",(,(/1%(1!
$+&1708-$,6(165120.4,91%/&(9#1'8%$%\' @*!#,$=B=DAI22))<!16,R!
)U<))SST=UVEYV)S)Vi)))gV<

f&((&1;Ala<AlG'%(Al#<Al*06: 46 3AIQ<Al%$&-AlP<1%(1 1 #$ DAL U=URBEHI'0+(, " $%+(#+1'
Oo+('4,") ABH+ %) (%% A" %I SH!.I'%6™ TH,*) =H#.$#+1",. %"12  <I#+&55 &41RI*+&IC(,@&3-,$;!G5!
#+8&55,841<IH@%,4%.4&%$RI+$$2RTT4, @, (/> S (HH$RIEIFFIAB . 4,9%$,6(- TIrHI9&--& 1RI=g!
G9$6.83!=U==I<

f&((&1:Ala<AH$&&1'%(AIO<1%(1IP6(&-AlO<!=U=)%<IH2236#@ 4, 9!2&39&2$,6(-165!
1%$%5,9%%,6(15+360/+!$+&14&(-165!,(&70%4,$;R1%!9%-&!-$01;1,(120.4,91-&3 @HIBIB$HH+C'
2+//0+#H1%S$H+\ @*1#,$-  1=gB)=DAI22<1)SY)Bi)<!16,R1)U<)UXUT)EiY))X0o<=U=U<)SEi)=%<

f&((&1;Ala<Al*%:463AIQ<AIG %(AH<Al%$&-AIP<ATRBRMHAI"<Al8 $9+5,&41Ala<I%(1!: (& Alb<!
=U=).<I7%+$,=$'%+(4"#"% %" +,.. 1%S$$, "#+A05&HI T+ "+, '%5+0$'(%$%'0.,.D'X#t+(#+1."
)"*/'$2,'abab Z#T#+ 1 #$2'8%$% @07, <1#+&55,&41R*+&IC(,@&3-,$;165!#+855,841<

f,3-0+(&3Al:<H<!%(1!8&1]30;9?7&3&A!:<I=U)S<I*+&1"$+-1651%H. /, $%41(%S$, @& %(1I$+&!
'04$,$%-2&FP0124+1'%+('A, %12, d(01%$#*+iSAI22<1)EV)g=<!16,R!
JU<)U)iTK<$%$&<=U)S<UikUU)<

f,$9+,(AlO<I=U)gAR, (%$%" 7*&OSH*+i'5#1'(%$%C*4, +'(%$%C' (%S HHEIY\'$2,#"
*+.60,+!,.  <Ib6-IH(/&4&-RI#H[N!:0.4,9%$,6(-¢

f,$9+,(AIO<I=U)S<I*+ (?,(/193,$,9%44;1%.60$!1%(1! 3Q+8UEBHA/63,$+'-<L+)*"/%$#*+C'
H/0+#1%SH+\@*I#,$-  1=UB)DAI22<N)gY<!16,R1)U<)UXUT)EiY))X0<=U)i<))VgUXS<

f,$9+,(AIO<I=U=)8%$%'&#7,.D'[*: (%$%'%" ' 1%(,'%+(.2%4,*0"*"&( <!]3,-$64R!]3,-$64!
C(,@8&3-,$;1:38-k

f,$9+,(AlO<19%(1!b%03,%04$AI*<: <AL I HEHI%& (%$%' SO(#, . 22%" $#+1'%o+('0+4%I3#+1"
(%$%'%..,/58%1,. %+($2,#"*'3D'A2,_"*1"%//%5&, 2HS-T"3#+1'_%4,"a  <IQ%;(66$+R!
7%$,6(%4IC(,@&3-,$;165!"384%(11Q%:;(66$+<

f49%5?2,Alc<!)YY)<![30(1Z1/&!&, (&!(&0&(IHAA/& & (.,410 (/-?6(Z&2$-<I"1k&($30'R!
N269+%4$;2,-9+&1#9+41--84236.4&'&<!"(R!f4%5? AlcS QT @$O0(#,+' MO K#&(0+1.$2,*"#,'0+('
8#(%3$#3D'K,#$1,/Pq, B&&EL, #+5H#&(0+1'0+('3 HSHEBE+ $"03$#7,'8#(%3$H2 (11&1<!C&, (+&, !
1%-&4R!&A$Z!_&34%/AI22XE

f(%0-Al*<I=U=U<!*8&9+(646/;193,$,9,-1%(1!1%$%!4, S8RV 9%-&!5631%(1%0/' &($&.1!
0(1&3-$%(1,(/!65"'&1,%!4,$&3% 0" +06&*)'<, (#%'Z#S,"%!-'d(01%$#4)=BEDAI223)i<!16,R!
)U<=EXiUTPQbkU=U)= JE3<¢

f64$%AI*<I=U)V<I8%$%!4,$&3%9;R!, (I-&%39+!651%!(%'&1%6( L AGIGEE) '8*10/,+$%$H++
S)B=DAI22<!glg))V<!16,RI)U<))UXTBE8=EU)gUU=i¢
f6-296AIM<!=U)V<Ik03!"18&1&, (&3!1,/,$%4&(1], 410(/-, 1By$<!" (R![%62-2, Ala<| &E-I'8%$% 0+ ("
<,(#,+5H&(0+1ik:#.12,+ h*+$"&&7,"€0.$C' @,&5.$7,"$i(#10+1'0+( @*07,"P+HSPSH+'(,"
[

=EL



(#1#$%8&.,+], &BH#9+3,5$8(3&,+&!Z0311,/, $%4&(![&-&A4A4-9+%5$"Oc<!8l--8416 35A!QI(9+84R1762
22<IX) YE&

fO+(AIM<AIH$&(%-AIP<Ala% @& %((Alb<Al*,"&3'%(AIM<1%(WD%SS, Al P<!Ir(6!1%$&t<!
e+ (" $%+(H+1'8%$%i'_"%=H.'%o+(_*&HSHMH@%,4%.4&I%SRI+$$2-RTT1%$%23%L,-<(&$TIrH99&--&1RI)X!
QY%;!=U==tk

b%(&;Al8<I=UU )R8 BU$%'<%+%1,/,+$97*+$"*&&H+1'8%$%'C*&0/, 'C, &*IHS$-'%o+('cY%" #$-
#$%'5631RIH224,9%$,6(1884, @&3; H$ 30BN EH[3602!" (9<!H@%, 4%.4&1%$R!
+$$2-RTT.46/-</%3$(&3<96'TIBWH(&; T5,4& T=U)=TU) TUEBI6 ST (%/& &($ IM6($3644,(
8%$% 640'& J &469,5P6(1] %3,8$;<215/rH99&--&1R!I=UM6 @& .&3!=U)Yt<

bY%(/&AIB<I=UUX<IM,$,Z&(-+,2IN109%$,6(!, (1[&3'%(;<!"(R![&63/,Al_<!|<IBA=063#+1)'
FHSHM, +. #Hd0"™4,1'S, "4 ISHT, F+PHSHM, +. 2#4'd(01%$  #<1#9+3,5$&(3&,+&<!]6((R!
10(1&-Z&($3%48&15131264,$,-9+&1], 410(/AI1222IXVE

b%(?-+&%3AIM<I%(1f(6.8&4AIQ<I=8)T#S,"%l#,.D'd7,"-(%-_"%I$H#!, . Yo+( @*H%E&'&, %" +#+1
Q%, 1&(+&%1RIG2&(IC(,@&3-,$;!:3&--<

b%3--6(Al#<AIP&(-8C3-$%1AIH<1%(11a&, ($ZAIW<I=U=)<I"6$,5,&11]0$!C(%>% I+, 31
*30697?, (1G4, (&<P"H$H1%8 B+%&- #.) ZXB)DAI22<!) U)F U4

b%0>&3;-AlP<H<!&$!%4<!=U)Y<IN10894Bt4U(#%0'K"#$%0++#eM+,9%/6RIN(9;9462%8&1,%!
13,$%((,9%A!"(9<IH@%,4%.4&!%$R!+$$2-RT T>>><. T $68 09%L98%$,6(IrH99&--&1R!=E!
P%(0%3;1=U=Wt<

b&Y%(,(/AIQ<I=U)S< (H%'%o+(';+)*" 1%$H*+'Z#S,"%!-D'B+'1+$,1"%$, (B44"0@)*"$2,'aL.$'
2,+$0"- <IM%'.3,1/&Alf, 14, (/$6(RIM+%(16-1:0.4,9%$,6(-AIN4-&@,&3<!16, R IRYSIULX
)UU)SUIS<UUUUS

b&,(&>&.&3AIM<I=U=)<!8,/,$%4&IH05?4y30(/n!8%$&(?3,$,?10(1IC3$&,4-5y+,/2&,$<!"(RID&, (&>&.&3AIM<!
0%(111&!C, $SAIM<I& IBEIL*"#$2/4 #,"0+1'0+('BOS+*/4, #/'8#.30". V' _".4,3$H#7 +0+(

W,)&,=#*+ +'%0)'(#, Z*1#3,+'%0$*/%$H #,"$, " <%. 1 2#+<I1Q&1,&(!,18,-203-<IG (4, (&R!

W&3(C(,@&3-,$y$!, (1a%/&(AI22<)3NG<!H@%,4%.4&1%$RI+$$2R T T>>H< B 1B(3-<1&!
rH99&--&1RNX"6@&'.&31=U==1

b,$$,/Al]<I%(11:p9++%9?2&3AIW<I=U)g<'#B8966-4%$,6(%4!M644%.63%$,6(!,(IM0%4,$%$, @&!"(70,3;R!
*+&IM%-&!65INL2&3$!"($83@ RHS%$#7 ' +604BYDAI22<! ) UYIY V<I16,R!
)U<))SST)USSXUUQ)gVQEiYik

b, @, (/-$6(&AH<I&$I%A<I=U==<IM+,413&(F-123,@%9;1%(1!1,/,$%414,$8&3%9;1%6936--1904$03&-<!"'24,9%$
5631&109%8%,6(1%(1!38/04%$,6(<!"(R!:%(/3%Z,6Alb<!%(MFESHHP <& 1-Z| %" +#+1'$* Z#7
H$2'8%$%6)#106$#*+D'd(01%$H+%8'2%., @SO(#, . Yo+ (T YSHBABL. '$2, 7" &( <1b6(16(!
0%(11"&>1063?RI060$4& 1/1&AI22<!) Xty Uk

b,@,(/-$6(&A#<AlQ%-9+&36(,Al[<!%(1!1#$6,46 @%A!Q<!=U=)%<!*+&!60$96'&-!65!/%,(,(/'1,/,$%A4!
-?,44-1563!;60(/12&624&F-14,@&-1%(1!>&44.&,(/R!H!-;-$&'%$,9!1& @, 1 & (9& ! 3@ (BHA!
H#$- Al22<N)=S<!16,R!)U<))SST)gi)gggX=))UgE)XYi<

b,@,(/-$6(&AH<AI#S6,46@IAIQ<I%(11"%(1%/,3,Al0<1=U=).<!18%$%!%(1!23, @%9;!4,$&3%9; RI$+&!364&
$+&1-9+664!,(1&109%$, (/19+,413&(!, (1%!1%$%5,&1!1-69,8&%;<!"(RI#$%25A!"< AK{AIDS I
W3,818>%41AIQ<Ala&&-&(AIP<Al%(11f3y &3AIBARINR. +'#+'Q5,":%12$,+'e/1,50+1,+ <!

1%1&( J%1&(R1"6'6-!_&349%/-/&-8A44-9+%5$!".al,M6<If[AI22<I=)Y ° =Ei!

b60,&AIP<I=U==<IM3,$,9%4!1%%$%!4,$&3%9;RIM3&%$,(/!%!'63&!K0-$!>634 1%, #1965 %<!"(R!
$2,' SUSH*+06&'BIV(/-%) @, +1,.> 13,254+ X*0+(%$H*+.%) 8%$%' @!  #,+1,)*"@$0(,+$.
#H1'%(,.'h DLa<!cYo-+,(/$6(1TI6(4,(&AE * )g#&2$8&  &3AI=U==Ic%-+,(/$6(R"%S$,6(%4!
HO%18&"1651#9,&(9&-A122<1) )i< !
b60,&AIP<Ir(6!1%$&AST,+1$2,+#+1'8% A, "%0!-'%!"*..'$2,'"20"'#10&0/ <IH@%,4%.4&!%$R!
+$$2-RTT>>><&19<63/T-$3&(/$+8(U/$H, $&3%d9H936-P033,9040'IrtHI9&--&1R!i1#&2$&'".&3!
=U==tk
b6@4,&AIb<1%(11#$%(1,-+Al:<I=UU=<I"($36109%,6(R!],410(/1%(1!$+&!, 18&%6!651%!4,.&3%41&109%$, 6(<!
!

:E)



g0 +06&%)'$2, 2#&* *42-'%)'d(01%$H4EIBEDAI22<IE)BgU<!16,R1)U<)))) T)giSlY SV=<UU=8Y<

bl1&3-AlP<!=UUS<#6Z,%4&H3.8,$'0(1!,],410(/d<!N,(15609%04$-9+&31]4,9?1%05!&,(10-$3,$$&(&-!
f6(Z&2$<!"(RIH(+63(AI0<A!&S$S, (/&3AIW<AIY(11#$&+IKHPYEIRS. <%0 2$%6+06&-$#3'0+('
@*M#%&, B "5HE&-. %1&(R!_#! &34%/I5I31#6Z,%4>,-&(-9+%5$&(AI22X )KYA

b02,Al[<!%(1!:6-%@&9AI#<!r(6!1%BR=18%$%!H @ %,4%.4&!%$R!+$$2R T TE46$24€963
rH99&--&1R!=IPO(&!=U=7t<

b;6(A!8<!=U)S<!#03@&,44%(9&!M04$03&R!N(/%/& &($AINL26-03&A!%(1!IN$+,9-1,(18,/,$%4!Q61&3(,$;<!
;+8,"+%SH +%&'g*0"+%E& *) ?*//0+#1%$H)AI22<!X=g Xg=¢

b;6(AI8<!I=U)X<A2,"?20&$0",*) @0"7,#&&%+!,1"1%$!12#+1'%.'%"'|%-"*) Z# K M%'.3,1/&j!Q&156 31R!
:64,%;1:3&--<!

Q%9&16A!8<:<!=U)g<!"($36109$,6(1$6!$+&!H((, @ &319BN;!86(%416!Q%9&16<!"(RIW3&,3&A!
<1&1<) (%1*1-%)'$2,*44",..(  <"&>1q637?j!b6(16(R!]466'-.03;H9%1&' OAI22<!)) " =Sk

Q%4$&301AI<AI,&3-'%A!_<8<1%(1![0%--63%AIH<8<Ie4'DirdH# Z&!,(Im0%4,$%$, @&!"($&3@,&>!
#$01,&-RI[0,1&11.;!"(563'%$,6(1:6>&3<1j0%&#$%$#7, [, %&$2'W, ., Y 4IB) EDAI22<1) SVESIU<!
16,R!)U<))SST)UgY SE=E)Vi)Sggé<

QY (648@AIP<AI#044,@%(AIH<!%(11#4&8AIO<| =UH UEBLBE 1,-9,24, (&RIMA4%--86KBA!
-03@&,44%(9&1%(11%!283563'%$, @&!94%--366'BMASEBEET <, (#%6'%+('A, 12+*&*11ggB)DA!
22<1)")i<!16,R)U<)UXUT)SGEY XXg<=U)X<)VVX=ES<

QU(Z&AAH<I=U)S<IQ&1,&(?6'28$8(Z1%4-1&., (&1#9+41--&ABER(Z!5131264,$,-9+&! C3FHAH!
a%(140(/-5y+,/2&,$<!"(RI[%2-?,Ala<AlG.&34&AIQ<ABG)BESAIC<I& It +3%/4,$, +Mi'
["060.)%"(,"0+1)Q" *&HSHIC'A*EHSH.12, ' KH&(0+1'0+(<#, +5#&(0+E!6((R]0(1&-Z&($3%4&15I3!
264,$,-9+8&1],410(/A122<!=US)S4

QY%32+% AlH< <I=U)Y<IM3,$,9%4!:8&1%/6/;1%-1%!0&-26{845%5, 0% $ DsRASYSH7, + 604"
=VBXDAI22<!I58i<!16,R1)U<))SST)USSXUUgG)XXUYhSU<

Q%32+% AlH< <I=U=U<!*%7?, (/18%$%!b, $&:3%9;!$6!$ SLRIBBIB9%641:&1%/6/;!, (1$+&!:0.4,9!
#2+8380%8H#S%$HT ' +60HB=DAI22<I==SES<!16,R!)U<))SST)USSXUUQ)YXVYU=g<

Q%33&,36-Ala<Al*6(,(AIQ<Al_4%--626046-A1Q<!%(1!823A3q&E<!=U)S<!d"6>1$+%$!:60!'&(S$, 6(!
$eRIHI-03@&;1&L2&3,'&($!6(!,(563'%$,6(Al, (%$$&($, 660L(K!I23, @ Y69GLD"+%6& ) dI*+*/#1'
K, 206 7#4"\'Y"1%6+#M%SHHUAI22<) )S<I16,R1)U<)U)i TK<K&.6<=U)S<UE<U=g<

Q%3>,9?AIH<!9%(11a%3/,$$%, AIN<I=U)X<I"6$-+, (/{65 1(@86!46-&n!"(9&($, @&-1%(1!
1,-,(9&($, @&-1$6!-+%3,(/!,(563'%$,6(1>, $+!,(-$,$0$,6(-16 (4, (&% $H*+C'2*//0+#1%$#*+\
@*1#,$-A122<1))S<!16,R)U<)UXUT)EiY))X0o<=U)X<)gVUgE=<

QY%-6(AIP<I=UUg<#&’,-$309$0381!"($83@,8&>ABRSAIQ<A!]3: % (AIH<A!%(LIWO0S, (/'b, %66 A<
&1-<A2, @BId'd+!-1&*4, (#9%'*) @*H%& @, +!,'W,.,%"12'<,$2*(.D  *+60-%(1!IG%?-RI#%/&!
:0.4,9%$,6(-<122<)U=YU=)<!

QY%--9+8&4&, (AIP<1%(1!0,97&(AN<I=UUE<!86!c&! BHSAUBIEIM6(9&2%$!65!],410(/n!
d(01%6$H#*+%68&'_2#8&* *42-'%+('A2,*"\EVB=DAI22<1)EYg<!16,R1)U<)))) T)giY MX)=<UUU)V<

Q%0/%,(A!G<!=U=AR!'8%$%'Z#3,"%!-'?*0".,i'Z,%"+'[*:'$**"3'1#$2'8%3$% <IH@%,4%.4&!%3$R!
+$$2-RTT>>><01&",<96'T9603-& T % $I, $&3%IP603-8M &% 36> BE>6373>,$+11%$%T!
rH99&--&1R!i1#&2$&'.&31=U==tk

Q%;.&&AIM<I1%(1IK,4,(RIb<!=U)V<18%$%!,(563'&114&%3(,(/R'H!(&L$!2+%-&!1%$%!4,$&3%9;!
53%'&>63?1563!+,/+8318&109%%,6(%} (#+1.7)'$2,'B.. XHO6SH*+) =" +)*" [0St +' @#,+!, Yo+ ('
A,12+*&*1- IV=B)DAI22%B<!16,R1)U<)UU=T23%=<=U)V<)gVUV=U)UU)UX<

Q%;&3H#9+p(.&3/&3A!_<1%(1!M0?,&3Al<I=UKEKI'(%$%i'B™, 7*&0$H#*+'$2%$" #&&'$" %o +.)*"[' 2%
L&HT,CH 3%+ ('$2#+3X1b6(16(R!Q033%;<
Q986(%41AIH<Q<!%(1IM3%(63AIb<W<!=UUX<I*+&IMELKIEBIGRA0;!:64,9,8-<N @i'B'g*0"+%&!
*)'Z%: Yok (_*&HI-YVFS2, ') %S+ @*1H#,$- IgBEDAI22<IVYEXL
!

=E=



Q&,&3AIG<AI#O+y>&AAIP<I1%(1!f3y' &3AIN<M<I=U=U<I'34R 8B 8.]8.5$&3nN55&93-165!:3, @%9;!
:64,9;1b&(/$+16(1G(4,(&!:3,@%9;18&9,-,6(IQ%?, (<K, (HY%'Yo+(7*//0+#1%$#*+ IXB=DAI22<IZY)
EU)<!16,R!)U<)SigVT'%9<@X,=<2Xgi<

Q&(/AIH<1%(1!8 #%4@BAIM<!=U)X<![3%--366%$-13&-6039&7B4$,6(1$+360/+1960(SEBS%!
%93, 6(K¥1'8%3$%"\'@*1#,$VB=DAI2243<116,R1)U<))SST=UVEYV)S)XSYiXl=<

Q&3$%4%A!:<I=U=U<!18%$%!B,4D4,$&3%9;!&109%%(E{0BT40'165!$+&!1%$%5,9%$, 6(165!
&109%$%,6(g10"+%&™*)'<, (#%'Z#$,"%!-'d(01%$#)=BEDAI22<Fi2<!16,RI)U<=EXiUTPQ@bN
=U=U)=JEg<

Q&0-&3AIQ<1%(11"%/&AAIC<I=UUY<I*+&INL2& 33" (S4B @& (0&-! (1f(6>4&1/&!
:36109%,6(<!"(RI]6/(&3AIH<AlD,$$,/Al|<Al%(1IQ&(ZAlGHIER, "T#, #+1' =4,"$. <IO&-8&%639+!
'&$+61-1-83,&-<1]%-, (/-$67&]!"&>1q637R!:%4/3% @& QU A% (AI22<!) §=4

Q,9+96&4A1Q<!1%(11b02$6(A!I8<I=U)i<!*6>%311%!'06(,583%5+BA\20.4,9!0(1&3-$%(L, (/'65!. /!
1%S$%FBB&H!'e+(,". $%+(#+1'%)'@#,+], I=VB)DAI22<!)Upi<!16,R!
)U<))SSTUYIEii=V)ViUYUUV&

Q,+%,4,1,-Al:<I=U)X<IM, @,9!'&1,%!4, $&3% I Q4R (D88 (/%/& '&($!56319, @, 9!, ($&($,6(%4,$;<!
Z,%"+#+1C'<,(#%'%+('A,12+*&*11gEB=DAI22[F<!16,R!)U<)UXUT)SgEYXXg<=U)X<)g=Xi=E<

Q,4%(Al#<I=U)S<I8WUBR-RI*+&196(1,$,6(-165126--,.,4,$;156311&'693%$, 91%6/&(QI$+&!
1%$%5,8&11-69,&%:|Bf&; (6$&IH1 138D (R{#+1%)'8%$%'_*:,"7*+)," +,  <IM%34&$6(!
C(,@8&3-,$;AIG($%3,6AIMYABEIRO(&A!=U)S<IH@%,4%.4&1%3$R!
+$$2-RTT>>><;60$0.8<96'T>%$9+N@1Z;E&@C' @Y/, $10-IrH99&--&1RIEIH23,41=U=Ut<

Q,4%(A#<1%(11[0$,u33&ZAIQ<I=U)V<IM,$,Z&(-FI'&1,%! 8 8HS% R 1$+&1& '€ 3/&(9&!65!1%$%!
%9$,@,-'<H8;B?;YSd@ !))B)gDAI22<!)=U)EE<!16,R!
)U<=ii=UTO(,',(0$6<'&1,%9,6(&-<))<)g<=U)V<)=UJEE4

Q,4%(A#<1%(11*3&3UAIN<I=U)Y<!],/18%$%!536'|$+&BHBIRE}E.;6(118%$%!C(, @&3-%4,-'<!
A& THA+NS,'<,(#% 1=UBgDAI22<|EFEV<!16,R!)U<))SST)V=SgSig) YXESIEY<

Q,4%(A#<1%(11@%(11&3!_&A41&(Alb<!=U)i<!*+& HEB& MBS 646/,8-165!8%3$%!HIS$, @ ,-'<!
8#1#$%8&'208$0", ' @*#:3B=DAI22<1\§<!16,R!)U<)gEi) T19=U)i JU=UU<

Q,4,6(,A18<b<!%(11:%62%A]_<I=U)Y<I*+&!+ 11&(AIBEUY6($P655631%(98-165!1%$%1%9%$,@,-'R1%!
1,-903-, @8%$E&3,%41%(%4;-,-1651+6>11%$%1%9%, @, -$-196(BE>BBI6H-69,%641'&1,%<!"(R!
UL HH1)'$2,'8%$% *:, MR, 4, <!]3&'&(AI[&3'%(A! )= JEIH&2$E'.&3 AEU)Y<!

Q,4483AIM<AIMB41,90$$AI0<I%%6(1!f, $9+83AET) X5 %+('A, 12+*&*1-I'A2,'abLm’
BH1HDY& e+(,".$%+(#+1'W, 4186(16(R!86$8 @& 3;6(&<IH@%,4%.4&%S$R!
+$$2RTTO(1&3-$%(1,(/<16$&@8&3;6(&<63/<0?T!rHI9&--&1R)UN6 @& .&3!=U)Yt<

Q,44&3AIM<AIf, $9+8&3A1a<Al:&3&3%Al<I%(LIHUBUMIRUES S *:"  '%b+(A,12+*&*1-1A2,
abab'8#1#$%&'B$$HS0(,.' W, &4H5B(16(R!86$8 @& 3;6(&<IH@%,4%.4&%S$R!
+$$2-RTT16$8@&3;6(&<63/<0?7T3&263$T28&624826>&3$89+=U=UIrH99&--&1R!)g!H23,41=U==t<

Q6%$-Al8<1%(1#8&% @&3AIN<I=U)Y<\dq60!#69,%HMB@&!Q, (1![%'&-eFRINL2&3,'&($, (!, (!
$+&1\d1,@,186eF!. &$>&&(11%$%!-9,8(9&1%(1193,$,9%41%4/6 3, SKEEOL&UN @*1#,$iB) DAI22<!
)" ))<!16,R!)U<))SST=UVEYV)S)YXEEgUg<

Q6-&3Ala<!=U)X<IQ&1,&(?3,$,?!,10%+&(!@6(!8,/,$%4R&G+ 2<I"(RI", &-;$6A!a<1%(1!Q6-&3A!
a<I&1-<&,(#,+3"HSHIH/ (H1#$%&, +K HSYED|(9+&(RI?62%& 1 AI22<I98 K

Ql44838$8&3-Ala<!=U=U<1],/18%$%RIM+%6(9&(10(1!0,-, 2&(1%0-1#,BEHB/&3<!"(RIf(633&Al#<Al
Ql44838$83-Ala<Al%(11c%/(&3AIW<IBYS! H@*07,"P+HSPS #+ (H1#$%&, +'Z,5,+.:, 8411834, (R!
#23,(/&3A122<!)=4)VE+
79%,1635AIP<M<I=U)g<!f(6>4&1/&!C$,4,$;RIW36'1#69,%4 ORSB@E 8. 1/&!Q6.,4,7%$,6(<!
d(01%6$#*+ *&#1-'B+06&- #.'B"12#7 1==BXYDAI22€)<!16,R1)U<)gVUST&2%%<@==(X ¥<=U)g<
N&E5AI[<AI*%(>&&3AIH<ANIARHEY%6(LAN<!%(1!G-.02(b<!=U)S<IM3,$,708&!%(1IM6($3,.0$&R!H!
:3%69%,94%-8&11W3%'&>63?!563!"236 @, (/'M3,$,9%418%$%!1#$01, &1 BHAMBYR (9&KH1' 8% $%
[

=EE



VB=DAI22<1X¥<!16,R!)U<)UXYT.,/<=U)i<UUVU<

NO:&(AIB<I=U=)<IQ&1,%$,-%%,6(1%(111%$%5,9%$, BUAGHAIMG_"9)Y!2%(1&' IRI6(1$+&!
03/&(9;165!1%$%!4,$&3% 42" +$,"+%6$#*+%6&'B0.$ " YBXBYDAI22<1=)8)g<!16,R!
)U<))SST)E=YXSX0=UYgSViE<

A &-:$6Ala<I=U)X<IQ&1,&(?3,$N($>,9740(/-4, (,&(10(11%?$0844&1a&3%0-5631&30(/&(<!"(R
A &-:$6Ala<1%(11Q6-83Ala<& 1<, +3"HSH3 #I' (H1H#$%E&, + K HSUBDIO+&(R1?62%& 1A122< VY
Svk

6. 4&AH<C<IZU)BRL*"#$2/. %) 44" #*+D'[*:".,%6"12' +1#+,." #+)*"1, Ol <IN&>
063?R1"&>1063?!C(,@&3-,$;!:3&+<

7631&(.6AH<N<I=UU=<1],410(/1%(LI$+&!*+,(?,(/165!1],410(/ky*0"+%&™*)'$2,' 2H#&* *42-"*)
d(01%$#*4EIBEDAI22<IEGIV=<!16,R1)U<)))) T)giSlY SV=<UU=XU<

G.&348AIQ<!=U)S<IQ&1,&(?6'28$&(Z!%4-1a83%0-56 318 3 (!BI264,$,-9+&!],410(/<!"(R!
[%2-?,Ala<AlG.&34&AIQ<Al%(1H#$%058IAKHRAZ M, $,+Mi'[,"%0.)*"(,"0+1)Q" _*&#$#3C'
A*&HSH .12, KH&(0+1'0+('<, (#,+5#&(0+&!]6((R!]0(18-Z&($3%4&15131264,$,-9+&1] 410(/AI22<1)XS
)Yi<!

G596'<I=U)Y<Y+&#+,'S%S$#*+D'abLIW,428h6(16(R!G596'4
G596'<!=U==+&#+,'S%$#*+D'abaa' W, &186(16(R!G596'4

GFN&, AAIM<I=U)iB4*+. %) [%6$2'(, $"OI$#*+i'[*'5H#1 (%S H+!" %.,..  #+,60%8HS-"%o+(
$2",%$,+.'(,/1"%!-  <Ib6(16(RIHA4& (1% (&A!:&(/0,(1]1667-<

«-$8338&,9+,-9+&1"(-$,$0$!51319%(/&>%(1$&1*&4826"0(, 2% 6(<!r(6! 1% $&@%), "#+$,"+ SBYS
H@%,4%.4&%$RI+$$2-RTT>>><-%5&3,($&3(&$< % $POEISKI=EIKR =

G@&31,&?AIQ<!1%(1!:8$83-&(A<!s8:0$.128%+('Q5, "B&L*"#$2/,+'0+(hQ+.$&H#12,
+$,&&H1,+M': #Q'O+((,+3$D'd" L, 5+4.., #+,"" 4"P. +$%$H#7,+K, 7r&3, "0+1.0/)"%1,i'e4(%$,
abaa<![I$&3-46+R1&3$8&4-'%6((1#$,580(/<IH@%,4%.4&1%$R1+$$2-RTT>>>< B 3$&4-'%%((
-$,5$0(/<1&T1&T20.4,2%$,6(&(T20.4,2%$,6(T TIBOHO+4%DE&.&3P64/63,$+ &I (1 J
20&(-$4,9+8($844,/8&(FB&, - D(1 JL&(?$P644!IHI9&--&1RI=UIG9I$6.83!=U==t<

19%(/3%Z,6AIb<1=U)i<!0&96(9&2$0%4 - (/193,$,9% 414, $8BYBHIFO" ' @S0, . #+'$2,"
208$0"%8&'_*&#$#!.*)'d(01%$ESB=DAI22<)i5g<!16,R!)U<)UXUTU)VYIEUi<=U)g<Yg=XEi<

06(/3%Z,6AIb<Al[61+&AIBIKI%(1!h& L& %AIH<[<b<!=U=U<!c+%$! -1,/ $%414,$&3%9;n!H!
96'2%3%$, @&!38@,8>165!20.4,9%$,6(-1%6936--1$+388&14%(/0%/ & BOTHBL $4<11'Vo+ ('SH1HS Y&
<,(#%!)SBIDAI22<!gggVY<!16,R!)U<))SST=Ug=SVEU=UYgicY)<

06(/3%Z, 6A10<1%(11#&5HBE&(AIP<!=U=U<*+&1-69,%410$,4,$;165\ 1% $52 $8:3%60] C'<, (#%'
%+('A,12+*&*1- 1IgVB=DAI22<1=8%U<!16,R)U<)UXUT)SgEYXXg<=U=U<)SUS==E<

:%(/13%Z,6A!b<!%(1I#&5FRR&&(A!IP<!=U==<1b&%3(,(/!$6!4, @ &!>&44!> $+!190EAR G (!
9+%44&(/1&-<!"(R!:%(/3%Z,6Alb<!%(1IH#IBRR(AIP<!&1-Z!%"+#+1'$* Z#7 " #$2'8%$%)#!%$#*+D'
d(0!%$#*+%&'?%.,' @PO(#,. %+ (; +#S#%$#7,.")*'BI"*.."§*"&( <!b6(16(!%(1"&>!q63?R!
060%$4&1/&A122<))< |
:%(/3%Z,6 Alb<!%(1!#&4>;(AIN<I=U)X<!d"$F-1"6$!b,?& B&FEBIB&%$+!63!c+%$& @ &3eR!g60(/!
:&624&F-1C(1&3-$%(1,(/-165!#69,%4!0Q8&1,%!8Y@IHI0&'<,(#%'W @*1# At22<) Y<!16,R!
16,<63/T)U<))SST=UVIEUV))XSXSXUX<
:%(/3%Z,6Alb<!%(1!1#&4>;(AI"<I=U) Y<\:&3-6(%4!1%$B &ZHERH!93,$,9%4!4,$&3%9,&-1%2236%9+!$6!
&(+%(9,(/'0(1&3-$%(1,(/-165!2&3-6(%4!1,/,$%411%$%<!(#%\' @*!#,$- |=)B=DAI22<Ig)YES<!
16,R!)U<))SST)gi)gggX)XSYYV=E<
:%(/3%Z,6 Alb<!1%(11#&4>;(AN<!I=U=U<!*6>%31-1%!-9%6&41\93,$,9%4!1%$%!&109%3$,6(F<!
_,(%1*1-C?0&3$0",'\'@*!1#,$- Al22<0))X<!16,RNU<)UXUT)giX)Eii<=U=U<)SgSVES<
:&&AAIN<H<!=U)S<!:&1%/6/c!-1&*4u(#% 'K "#$%++# M +,9%/6RIN(9;9462%&1,%!]3,$%((,9%A!
"(9<H@%,4%.4&!%$R!+$$2-RTT>>><.3,$%((,9%<96'T-9,&(9& T 2&1%/ 6l RIHEARB6E%03;!
!

:Eg



=U=Ut<
:&$&3-AlO<#<)Yiid$2#!. %o+ ('d(01%$#++<Ib6(16(RIHA4&(!,IC(>,(<

+,4, 2A*<Q<AI#9+0488>(Al#<19%(1!c%:; Alc<!=U)E<IHIW3%'&>63?15631b&%3(,(/'H.60S
8%$%!> $+1Q6.,4&!*&9+(646/,&-1563!8&'693%$,9!:%3%, 8 (BH6:-,.,4,$,&-Alb," $%3$,6(-Al%(1!
C(%($,9,2%$&1!G -$%94&2+*8*1-C'h+*:&,(1,'%+(Z,%"+#+1 XBEDAI22<)UEU<!16,R!
)U<)UUST-)US\II)EIY=Ug<

L ((&AIb<I=U=U<!"-14,$&3%09;!>+%$!>&!(&& 1!, (1%(10(8410%$%!-69,&$:n!"(RIN(/&.38$-&(A!Q<!
9% (11f&((&1;Ala<I&1-<18%$%'CH.0%&HM%SH*+'#+ @HE $-31%'RIH-$&31%'IC(,@&3-,$;!
:3&--Al22<I==E=EXk

4&,(&-AIPN<!)YXY<!8,&!:y1%/6/,-9+&1]&1&0$0(/11&-1]&/3,55-1d],410(/ €!BG3,/,(%4R!)YS)D<!"(R!
@$0(#, +'MO"KH#&(0+1.$2,*'#18%3'-$%1$RIC,--&(-9+%5$4,9+&1|09+/8-844-9+%5$AI22K!S

6+4AII&L<I=U)i< #S#+,+'([ " 4*&#SH#. 12, +'KH#&(0+1'aD';+$,"7#,..' MO _*&#$#3(#(%03$#3
#9+>%4.%9+T*-R!c69+&(-9+%0!_&34%/<

164,27, Al[<1=U=U%<18,/,$%414,$83%9: 196 (11$+& GTBI00M' 56 3N (/4%(1Rb&%3(,(/536'1+6>!
$+&I&L2&3$-1&(/%/&!>,$+19%(11&@%40%$&16(4, (& 9B(HEASLI\A(01%S$#*+  1)V=Al22<!) )E<!
16,R!)U<)U)iTK<96'2&10<=U=U<)UEXVY<

164,27, Al[<I=U=U.<!"(563'%$,6(!b,$&3%9;!, (1$+& ! SMMIBRIC+;IM3,$,9%418 /,$%41b,$&3%9;! Q% $$&3-!
563!88&'693%9;<!"(RI[641-$&, (AH<IGERY/, (X S, I 2-H+) " [%$H*+ &HS, "Y1 [%$$, " " "
HSHM, +. 2H4C 4%" SHIHA%SH+'Vo+('(,/*1"9h-$1&1<ID6(16(AICTRIWIIES!:0.4, -+, (JAI22<tE &

p$Z-9+Ala<i=U)Y<IM3,$,9%4!8,/,$%4!b, $&3%9; RI* & 9@ (EGUBI%6S, 6(1]&;6(1!"--0&-165!C-&3!
M6'28.$8(9&1%(11b%.603Q%32&$!IM0%4, 5, 9% B4, 2i'2*//0+H#1%$H+C 2% 44 $Y6&H./'\
2"H$H60,D'Y4, +'Bll,. 00" +%6&)*"%' | &*5% &' @0.$YH-+ YR 1% $H*+ @*1#,$1) SB=DAI22<I==)
=gU<!16,RI)U<E)=iYT$3,2489<@)S,$<)UYE<

:3,&$4A1<I=U)Y<!] /18%$%RI"(&70%4,$;1.;18&- /(NI"(RL, (#+1.%)'$2,1,#M,+5%0/

244)," +1,'abLII22%8&, +1,."%) B#1#$%&' 1+, 60%E&H#BBH1#$%& d(01%$H#*+C'8#1#$%& " 3C 8#1#$%&.

Z#), 511834, (A)D)SIQ%;Al=U==<I]&3R(C"I &, Z&(.%0""(-$,$0$&I5631$+&"&$>637&11#69,8%5;Al

22<1) JU<IH@%,4%.4&1%$RI+$$2-RTT>>><--6%3<, (56 T--6%3T+%(14&T1690'&($Ti=VXilrH99&--& 1RI=S!
G9$6.83!=U==I<

3, @%9;!"($&3(%$,6(%4A1a6-&, (Al[<!%(11#%(1&3A!" B9 24 1'065*0$'8% U @%,4%. 481 %$R!
+$$2-RTT'&1,%<23, @%9;, ($&3(%$,6(%4<63/T@,186-T&' & L TR)E VIREE. U= J
9896 Egii=iE%!rH99&--&1R!IS6 @& .&31=U==1<

- 0-AIP<AIMBSUAIQ<!%(11]4%(?&A*<I=U)V<!a%97?, (/'$+&688,5&!65!], /18 EHEB%$% "\
@*!#,$1=B=DAI229)))<!16,R1)U<))SST=UVEYV)S)Vi)iigYk

M4, 7*&9+!"($&3(%$,6(%4H]< =D 6( #$2'8%$%6 D'[*:'$*'8"#7,'8%$%'ZH#S,"%o!-#+'$2,
d+$,"4"#., <Im4, 2*&IH$&3(%$,6(%AIH]<IH@%,4%.481%$RI+$$2-RTT>>><74,2<96'TO-T., T
T'&1,% TUXWESSS))HVXgUINXE]JHXg)XN])8VXMY <%-+Lni#(?+1%$4,$38263$238-603%%3;!
rH99&--&1R!il#&2$&'.&31=U==tk

M4, 2*89+1"($&3(%$,6(%4!H]<!r(61 1 %RRI8Y$%' Z#S$,"%!-'"*R,IH@%,4%.4&1%$R!
+$$2-RTT$+&1%$%4,$83%9;236K&9$<63/IrHI9&--& 1Ril#&2$8. . &31=U==t<

0%55%/+&44, AIP<N<!=U=U<!"-18%$%!b,$&3%9; 1046HASRO WERNIH!O&-26(-&!536'1", (&!
8%3$%!b,$&3%9;!"(,$,%3$, @&-!, (!a,/+&3IN 10 BBH*+ @ ¥, +1,. )UBYDAI22<1:U<!16,R!
JU<EEYUT&109-9,)UUYU=EE<

0%55%/+&44, AIP<N<!=U==<IN109%$63-F!1%$%!4 $2a0h I LR 3!2,9303&<!"(R!
1%(/3%Z,6AIb<!%(11#&5FRE&(AIP<I&1-Z %" +H+1'$* ZH#7 " #$2'8%$%)#%$#*+D'd(01%$H#*+%&'2%. '
@S0, Yo+ (+HSHUSHT,. ) *'BI"*.'$2,T*'&( <Ib6(16(1%(11"&>1q63?RI060$4&1/&AI22<1 XYk

0%55%/+8&44, AIP<N<!%(11#$8>%3$Al]<I=U=U<IM&($& 35/ IE2UBI$63-F11%$%!4, $83%9; F1$6!
-02263$!50$03&!23%9%,9&-!,(15%904%; ! 18&@&462'&($RI%!--$&'%$,9!13& @, &>!65!$+&!4, $&3%$03&<!
A %124+ 1+ [#12,"d(01%$#*4=VBgDAI22<IgGVV<!16,R!)U<)UXUT)EVi=V)S<=U) Y<)iYiEU)<

!
=EV



0&11&(AIP<!=U)X%<!8&'693%$,9!/6 @&3(%(9&!, (1%(1VA/BIBH5,9%$,6(R!b&--6(-!536'1'%622, (/!
16@&3('&($!1,-9603-&-1%(1123%9$, 90&4<H#1'8%$% '\ @*!#,$VB=DAI22JF<!16,R!
)U<))SST=UVEYV)S)XXUY)gV<

0&11&(AIP<!=U)X.<I*+&!1a%3"1*+%$!8%$% @0, + $#)#!'B/,"#!%«) "6 @&'.&3<!H@%,4%.4&!%$R!
+$$2-RTT>>><-9,&($,5,9%'&3,9%(<96'T%3$,BA6T F&IH%$IL6 TIrHI9&--&1R!)=1Q%;!=U=Ut<

0&11&(AIP<I=U==<18%$%!+%3'-<!"(RI8&(9, PAlb<Ala (R BIAAP <Al%(11*3&3uAIN<82A$et'
g0.$#!, <IDB(16(j!*+60-%(11G%?-jIN&>18&4+ j\#,(/%263&RIH#H[N!:0.4,9%$,6(-AI2XIVY S=&

0&11&(AIP<A!3%(1AIP<A#9%6(1&3A!"<!%(11c%3(&AIBOBNISSHE 1! O5&H!'@,"TH#,.I'Z, %" +#+1'

)" 2%+1,&&,(@-.$,..  <IM%31,55AICIRI8%$%!P0-$,9&!b%.AIM%31,55!C(,@&3-,$;<IH@%,4%.4&!%S$R!
+$$2-RTT>>><9%3(&/,&0?7$30-$<63/<0?2T20.4,9%$,6(- TYRRREB L3 @, 984&%3(, (636" J
99%(9844&1-$&-TIrH99&--&1R!E)!|GI$6.&3!=U==t<

O&/' Al:<O<AIC%,$+%6?%AIN<A!: %01 %4AIH<AIH, '2+%1%A!: 184, 0&(AIN<!=U)S<![0,1&!$6!
$+8&118&-,/(1%(11%224,9%$,6(165!6(4, (&! 708-$,6((%, 3&!-03 GBELWE. 0" +%6& ) dA#( /#*&*11
iBgDAI22<ligligg<!16,R!)U<E)=iT(K&<@i,g<)StVX<

08&,9+&(.%9+AI0<I=U)g<!],410(/<!:+,44,2-AI8<INDIRUE*4, (#%'*)', (01%$H*+%&'$2, - Yo+ ('
A2#8&* *42-TD6-IH(/&A&-RIHHIN!:0.4,9%$,6(-<122<IXi XY&

O&K%AIC<AIQY(5381%Alf<h<Alad&.&IA! <19%(1!_&+6@ B3R! BILRIB:<IMABIR(1&1!
MO&-$,6(-1,(1c&.!M0&-$,6((%,3&-<!8,7,&*4/,+$.'#+'BA4&H, (| @$%$#.$H4B) Y DAI22<) V)6 S¢

0,9+$&3,9+AIH<I=UNRZKH1'8%6$%'B L, +(%61'8%$%'dS241. Yo+ (2" #$#1%68& 8%$% @BBELE(R!
C(,@&3-,%;65!c&-$',(-$&3!:3&--<

069+&-$&3!"(-$,$0$&!65!*&9+(646/,<!r(6! 1%B&i8Yo'Z#S, "%!-'X*0+(%$H#EH @%,4%.4&!%R!
+$$2-RTT>>><&11L<63/T9603-&R1BEBYWPE0(1%$,6(-IrHI99&--&1R!i#&2$&'.&3!=U==1<

00228&3$AIN<I&ESI%4<I=U)V<IHI#69,%4IW3% '&>632!56 NBDBTAR, 'e+#7," #$-*)'
<Ob+12,.$," Yo+ (A2, Y4+ e+HT," HS-I1*&(HS2.'W,.,%"12 Y +&#+<IH@%,4%.4&I%$R!
+$$2-RTT3&-8&%39+</641<%9<0?T,1T&23,($T)EgXET) T#W]8<215!rH99&--&1RNEN6 @& .&31=U)Yt<

0022&3$AIN<AI"- (AIN<I%(11] /6AI8<I=U)S<18%$%! K6, BB$%'\' @*1#, $gB=DAI22x§<!16 R!
)U<))SST=UVEYV)S)SS)SSg <

#9%(1&3AI"<I=U=U%<IM3,$,9%41],/18%$%!b, $& 3N (BBAIM,$,Z&(-1%(1!:36'6$, (/!
N'26>&381!"($&3(&$!C-%/&B%$%\ *&#1=BVD<!16,R!)U<)U)ST1%2<=U=U<V<

#%(1&3A!"<I=U=J4"0/'0+.,",'8%%$,+","$7*&&" #+( <IH@%,4%.4&!%$R!+$$2-RTT>>>9264,$,-9+&
,410(/<(3><1&T1,/,$%2%1,&(T1,/,$%48.&'673%$,&?6'2&$&(ZT.,0%$%T!IrHI9&--&1R!)U!P04;!
=U=Utk

#9%(1&3AI"<I=U=U9<Ic+%$! -193,$,9%41. /11%$%9%(SBAD6(!, $1.&!,'24& ' &($&1N! +$,"+ 3"
_*&##1-'W, 7#,: 1YB=D<!16,R!)U<)gSIET=U=U<=%)gSY<

#%(1&3Alc<I=U)S<!_6(11&31Q&1,&(?6'2&$&(Z!Z03!Q&1,&(3Pn!:4y16;&3!5I31&, (&!
78063,&($,&30(/!,1C'1%(/!" $11,/,$%4&(1Q&1,&(,(11&3 1264,$,-9+&(1],410(/<!"(RI[A6&AIQ<!%(1!
G&5$&3,(JAF<I&1-<1.4,38#7,+'%0)'_*&H$H#30+$, " #12$'2,08,D'cH/" *MHY6&:H.12%6)$&H12,+'
@%!20+$,""#12$'54#. MO"_*&H$#3&.,2","%0. 5HAAR.(J%1&(R116'6-A122<1)=Y  )gXd
#9%(1&3AlC<I=U)XKHE&(0+1i' #+'308$0",&&,.'d"5,) Q" (#,],&$1,.,8&.12%8KW3%(?503$ TQR!
C69+&(-9+9%0!_&34%/K
#%(1&3Alc<!=U)Y<I*+&IM6(9&2$!65!N109%$,6(!B], 410(/DIIOHB03%41a&3,$%/&R1*3%(-904$03%4!
*3061,$,6(-19%(11:83-2&9%, @ 8&5%&'d(01%$#++'W, 7#, iIBgDAI22<1)EUK
#9%(1&3AIC<%(1!:6+4AIf<I&1-<I=U$e=(5012'4*&#$H#.12, K#&(0+ EIV$+&1<IW3%(?503$TQR!
C69+&(-9+9%0!_&34%/K
#9+(&, 1&3AIP<1%(1IK,;%4AIb<f<I= B L$*A%E&3C'B; <IH@%,4%.4&I%$RI+$$2-RTT>&(8&1$6$%47<%,”
rH99&--&1R1)X!Q%:;!=U=3t<
#O+14483AF<AI0-9+AI:<1%(11a, (1, (/&EM<I=U)Y<IWO0$03&1#?,44-RIN, (IW3%'&>63?!53!8%$%!
[

=Ei



b,$&3%0[4ID.1208)*"0/'8#1#$%&# #,"0+ 1BgSDAI229)g< !
HO+44&3AIT<AITB9+Ala<!%(110% 28 ASAIW<BRBIRTHS, "%6!-'22%"811&34, (R14$,5$&3@&3.%(1<

#8&,$&(-$%3?1&<_<!r(6!1%ERHS, +.$%LBH@%,4%.4&!%$R!+$$2-RTT-&,$&(-$%37<1&TIrHI9&--&1R!=!PO(¢
=U==tk

#&A>;(AN<1%(11:%(/3%Z,6AIb<I=U)X<!I86,(/11%$%! 1,55 8BBLEDEA62, (/!2&:3-6(%4!1%$%!$%9$,9-!
%(11-$3%$&/,&-1%6'6(/-$1:60(/!'6.,481'81,%10-&3-<! K#1'8%$%"\'@*1#,$VB)DAI22)=<116 R!
)U<))SST=UVEYV)S)XSiVU=)<

#&;'6&(-AI*<Al_%(IHO1&(+6@&AID<A!_%(11&(1]36&9?AIC<!%(HR %o(Al"<!I=U=U<!8%$%!4,$&3%9;!6(!
$+&136%1RI#&S$S, (/1021%!AYE8HA&!1%$%!4, $83%9;!,(,$,%$, @&/, (1$+&!8%$%]| 0P DI 2I6EEPS<!
<,(H%'Z#$,"%!-'d(01%S$#*4)=BEDAI22<!)UY<!16, R)U<=EXiUTPQBNI=U)= JEY &

#+961&AIb<O<1%(1IM+%(Al#<I=U=U<!8 /,$%4!:3, @%9;!:8%9;RIBHAN3%'&>63?1563IM% (%1, %(!
q60$+<!"(RIW3QR, /-AlB<AIf6$,4%, (&(AH<AL:%SHBA%SAIQ<Alab&9+-'%((AIQ<AI%(1!:6;($ZA!
#<10<I&1-AR, [00+(5**3%)'<, (#96'd(01%$#++'W,. %"12  <I)-$1&1<1a6.6?&(RIP6+(Ic,4&;!,!
#6(-A122<IE=S EEXK

#+061&AID<O<I%(1I#+&2+&31A<I=U)E<!_,&>,(/1:60$+%(148.123, @%9;!$+360/+1%!1,/,$%4!
264,9:14,$&3%09;153% '&>6825$'<*+(%-)XB)=D<!H@%,4%.4&%$R!
+$$2-RTT5,3-$'6(1%:;<63/T6K-T,(1&L<2+2T5'T%3$,94&T@,&>TgXUSIrHI9&--&1RI=VI#&2$&" . &3!=U=Ut<

#+%044A10<!=U)g</W638>631<!"(RIW3& I&BEFIRIYI$2,*44",..,(  <I"&>!q63?j!b6(16(R!
1466'-.03;1H9%1&' 9A122<1=Y * Eg<

#,8.&(Al[<I=U)V<I],/18%$%! &,(1*+&'%!51311,&IPO/&(1'&1,8&(%3.8,$<!"(RI[%2-?, Ala<!& I#1'
8%$%'0+E, (#,+5#&(0+Li'k:#.12,+'N*+$"&&7,"80.$C'@,&5.$7,"$i(#10+1'0+('@*07, "P+HSP$ H#+'
(" (HLHSY&, +], &K I#9+3, 5$&(3&,+&!Z03!1,/, $%4&(![&-&44-9+%5$1"Oc<!8l--&41635AIQI(9+&(R!
262%&1A122<!)E)gU4

#,4K%(1&3A!:<1=U)g<!*+&!M6'&.%97?!65!$+&!M6(9&2$!65!]4H0P1,+Cl#..,+C'd$2#3 |=VB=DA!
22<IE=SE=Yk

#,'%(6>-2, AIO<I=ZU)X<@S$0//,'<, (#, +i'CH/'C," 12:4+(,+'(, " ?*/40$, "#+ K#&(0+1'0 +(
1,.,&8.1296)$ <1]&34,(RIQH#]! QU $$+&-1, 1#&, 97 <

#6#9,1#03@&;![.a<!r(6!1%$&i<!@*@'# @0"7,-D'_"*),..#*+,&&,"Y+&#+,5,)"%10+1'/%(, #+'
1,"I%+-  <IH@%,4%.4&!%$R!+$$2-RTT>>><-6-9,-03@&;<1&T!rHI99&--&1R!=)!PO(&!=U==t<

x2,3%(&9AIH<AITB-AIB<1%(1[&63/&AIQ<!I=U)Y<!#8&%39+gHSD%A!1,'&(-,6(-!,(11%$%!4,$&3%9;<!
Y %SHEHW,., %12 1=gBgD<IH@%,4%.4&1%$R1+$$2RTT, (563' %SS4 FDEBT Y ==<+$'4!
rH99&--&1RNVI6@&'.&31=U==1

#$%32A1b<1%(1IM3%>5631Alf<!=U)Y<I*+&!c63?!65!H3$! {ISHEHAS, 5,9,%4!" ($&44,/&(I&RIC+%$!
H3$,-$-IM%(1*&%9+!C-1H.60$!$+&IN$+,9-16518%$%!: 3%@B TH&E Yo+, \' @*1#, §SBETgDAI22<!
gg=" gVV<!16,Rl)U<=gYUXT--<@)S,ETg<)UX=)<

#$,5$&3@&3.%(1<!1(611BKEAZ#S,"%!-'d(01%S$HHH @ %, 4%.4&!%S$R!
+$$2-RTT>>><-$,5$83@&3.%(1<GB/FLBEML09%S, 6(IrHI9&--& 1 RIi#&2$& . &3!=U=t<
HS3RESAINYYS<I*+&1"24,9%$,6(-165!$+&\"&>1b, $&.30A0RH563!b, $8:3%9; N 10968 6L &kt 2"
#+'d(01%S$#*4E)BEDAI22<IgNY <116,R1)U<)))) TK<)SKKGV<)YYS<$.UU)EE<L<

*%0.4&%0!#65$>%3&!bbM<!r(6!198%88%' 7#$,"%!-')*""B&E@ %,4%.4&!%$R!
+$$2-RTT>>><$%.4&%0<96'T4&YB(FEBIHBY!rHI9&--& 1R!i!#&2$&'.&31=U==t<

*069%,9%4!*&9+(646/;!M644&9%, @ &<IWWUH+t+1'<, $2*(*&*1# 5!1&34,(R1*%9$,9%4!*&9+(646/;!
M6448&9%, @ &<
*%,.,Al8<Ir(6!1%$83BIABZ; A<IH@%,4%.4&!%$R!+$$2-RTT1%$%4,$<2%<,$1<9(3<,$T&(T!IrH99&--&1R!i!
#&2$&'.&3!1=U==t¢
*3,(1%1&AI0O<W<!=IBUISW'_"#7%!-'%.'%".$"%$, 1#!"*/4, $#H$#T,'%(7%+3H1%0-$&31*+&-,-Al#{6!
:%046R!N-964%!8&!H1",(,-$3%wW{6!8&!N'23&-%-18&!#{6!:90046<
!

=ES



*036>AIP<Ala&((&--;AlQ<1%(1183%2&3AN<I=U)X<!:&3-,-$&EBR9&2S,6(-RIH'&3,9%(-F!
Q,-24%9&1!M6(5,1&(98&!,(1:3, @%9;1:64,9,&-Al=BUBV <G 0"+%& ) K"*06(1%.$#+ 1\ &, 1$"*+#!
<,(#%!i=BEDAI22<!gi)gSX<!16,R1)U<)UXUTUXXEX)V)<=U)X<)gV)XiS<

*036>AIP<Ala&((&-AlQ<!%(1!83%28&3AN<H<IADNEY6(,*))) %&&Y!-I'*:1%"3,$," ‘%",

[ 4" +$H+1BI, "%+ 15+ 0)," Yo (*4,+#+1'$2,04" $* =48 HSY$HEH 4%1842+ %R
C(,@8&3-,$;165!:&((-;4@%(,%<IH@%,4%.4&1%$R+BFBRTIUE=JE Y T--3(<=X=UUiUIrH99&~-&1R!
)18&9&'.&31=U)Y1< !

*|&AAIH<W<196(11f,3-9+AI0<1=U)i<IM6($3,.0$,6(-165!:%04 EENIBBI%!M3,$,9%4!8%$%!b, $&3%9; R1%!
:6204%3IN109%$,6(IH2236%82L4*0"+06&%)' 2*//0+#$-"+)*"/%6$#.  1)=BEDAI22<)Up)<!

C3.3,&(<Alb<Al_%3%(%@,E,$<A!P<1%(11"&4-6(1Q% BBEHISRBYSY0' ZH#S, "%$, D' SH1#$%& ' 8%$%"
Z#$,"%!-)*"d(01%$#-<IH@%,4%. 481 %SRI+$$2-R T T>>><10%6$%4, $&3%$&236K&I$<&OTIIHI9&--& 1R!i!
#&2$&' &3!=U==t¢

C$3&9+3!18%$%!#9+664<!r(6!1866&%'d$2#!.'8, #.#*+'B#('GB8d8BHIH@%,4%.4&!%$R!
+$$2-RTT1%$%-9+664<(4T&(T1&1%T!IrH99&--&1R!=IPO(&!=U==t<

_%4+%44%!W60(1%3$,6(<!r(6! BYUHAZ#S,"AIH@%,4%.4&!%$R!+$$2-RTT @ %4-8308& 3648 3T 1%$%
rH99&--&1R!i1#&2$&'.&31=U==tk

_%(HOL1&(+6@&AID<A!_%(11&(1]3689?A1C<1%(11Q%3, %o LAT=IBISY!4,$83%9;1%(118:109%$,6(R!
"($36109$,6(1%(1!1$+&!9+%644&(/&-156 31603 GRAME.*) <, (H%'ZH#S,"%!-'d(01%$#H=BEDAI22<!
)* V<116,R)U<=EXiUTPQBbEL)= JE)K!

_%(18,K9?AIP<I=U)g<!8%$%5,9%$, 6 (AIRMSAAS% @&, 44%(9&R!] /18%$%!. &$>8&&(1-9,&($,5,9!
2963%1,/1%(1!, 1&646/;<@0"7 #&&Y%+! \'@*1#,$=B=DAI22<!)YSUX<!16,R!
)U<=gYUXT--<@)=,=<g3Si<

_&3-$y(1,/A18<I=U=)<IM3,$,9%418%$%!4#$01, &-1%(118%$W!{ BB 3IN109%$,6(RIH(!
($831,-9,24,(%3;1%(11&L2463%$, @&!1%2236%9+1$6>% 34 IHSBBI 988 38 F<!%6" D+ JSB=D<!
16,R!)U<SVSST-&',(%3<gBYS<

_6/&4AL<I=UUX<!],410(/Alb&3(&(AIN3Z,&+O0(/AH#6Z, % 4<YR BI6&A&(AI*<1%(1IG$$OBK&1-<!
"0+(5,1"#)), 1%+M$%1.5#&(0+K!C,&-. % 1&(R!_#!_&34%/I5|31#6Z, %4> --&(-9+%5$&(Al221))X
)=S4

_6--60/+,Al#<19%(11[0$,u33&ZAlf<8<!=U)i<IM3,$,9%4!:&1%96/(1!#69,6904$03%41*+&63;<!"(R!
N-'6(1&A!I"<1%6(11]662&3AIH<I&L-<t: " Yot (' "HTHE, 1, H#+$2,'Z,%"+#+1'@'#,+!,. <!b6(16(R!
060$4&1/&AI22<)EN)< !

c%41,-AlQ<I=U=U<!,M,@,9"&1,%!4,$&3%9;dA!$.780648]10(11:64,$,-9+&!f6'28$&(Z! !
H((y+&30(/&(1%(1&, (1$+8&63&$,-9+&-10%+&('61&44151311&!1,/,$%64&!:64,$,-9+&1],410(/<!"(R!
1,(L&3AIC<1%(1!83&302AIP<I&RIAA"%S$#, "M#, 20+1'0+('(#, KH&(0+1' (#1H#S$%E, X)), + $823 #8!
C,& % 1&(RI#23,(/&3W%9+'&1,&(Ic,&-. % 1&(AI22<IVV SUK

c%33&(AIM<H<]<!=UUg<!"($&3@,&>,(/!,(Im0%4, $%$UBRICEE ] &9 ?AIQ<AI]3; %(AIH<AI%(1!
WOS$,(/1b,%6AI*<I&1A2, @BId'd+1-1&*4, (#%'*) @*H%E& @#,+!,'W,.,%"12'<,$2*(D |
*+60-9%(11G%?-RI#%6/&1:0.4,9%$,6(-<122<IV=y =g«

C%--6(Al]<!r(6!1%$&t<B%Z#D'8%$%'Z#$,"%!-') " ?#$#HM < 13#1%,4%.4& %ISR +$$2-RTT1%4,9,$,Z&(-<&0T!
rH99&--&1R!i1#&2$&'.&31=U==tk

C%$-6(AL<I=U)UA2,'1,"[%+'1,+#0.D'd0"4,> "$24" (" +%6#..%+1,C'$2,".,  *+(. W, +SH)H!
" T &OSH+%o+('$2, 'S, +$#,$2'1, +$0"<Ib6(16(R!#,'6(!,1#9+0-$8&3< !

C,44,%'"-6(Al]<I=U)S<K#1'(%$%'#+', (01%$H#*+'$2, (#1#$%&") 030", *) & VG 4H&H1-'Yo+('4" %I $HH]
)-$181,$,6(<1*+60-%(11G%?-RI#H[N!:0.4,9%$,6(<

¢,(1&;&3AI0<M<!=U)Y<IW%98&-.&$>&&(1(0".&3-RIZ%/, (, (/!$+&%$38&19%6(1!2&3563'%(9&!%-!
(-$30'&($-165193,$,9%411%$%!-$01,&-1> $+,(1%!4, &3% DOUCH B . %" 1 2'#+'8"%6/%'
d(019%$#*+'A2,'g*0"+06&'%) BA4&H, (A2,%S", %o+ ('_,")*"/%+! , I=gBEDAI22<IEEE=<!16,R!
JU<)UXUT)EViYSXE<=U)Y<)i)VXSE<

!
=EX



C6455AIH<AI[669+AIB<AIM%@&36!Q6($%(&3A!P< A6 A& Al[<!=U)i<IM3&%S$, (/1%(!
C(1&3-$%(1,(/165!8%$%!b,$&3%9;!56 3! V6IBY/@¥(1#69,&$A2, ' g*0"+68& ) 2+//0+#$-'
+)*"1%S$#1. 1)=BEDAI22XB<!116,RI)U<)VEVETK69,<@)=,EXE=SV<

CB455AIH<I%(11f63$0& Al[<I=U)V<!_,-0%4 -, (/'&(&3BRY9+,(/11%$%!4,$&3%9;!, (I-9+664-<I"(R!
U L@, S a3.25 <IG-%?%AIXIH&2$&! . &3AI=K)V

c634&1/8&AIQ<1%(11]%'5631AIQ<!=U)BE,12'<%"3,$'W,.,%"12'W,4*"'$  <Ib6(16(j!M+&-+,3&R!
G596'j!"($&3(%$,6(%4!M6" --,6(&3F-1G55,98<

c3,(/&AIM<I=U)=<IN109%%$,6(1%(1'#69,&%$;<8(R!'%!-C'@!2**&#+1'%+("_*&#$#!%&'d(0!%S#4+
060%$4&1/&!b,.3%3;!IN1,$,6(-RIN109%$,6(<!"&>!0637?R!O60B4RALE) i<!

0,&Alc<19%(11f%3%(Alf<!=U)Y<IM6(-0'&3-F!:3,@%9;M6(9&3AYR, @%9;!:36$89%,6(16(1#69,%4!
N&$>6321#,$8&-!,(1$+&IN3%!65!],/18%$%RIN'2,3,9%4IN@, IBYA&BR/&#$01&($-G*0"+06&)'
+$,"00I$#7,'B(7,"$#.#4A122<1))V<I16,R1)U<)UXUT)V=V=U)Y<=U)Y<)iV)iK)<

%$&-Al:<H<P<AIM%3', AIB<N<AID69?4&; AI8<N<AIC&--&4-AYIATRL DR AlS<H<I=U=) G0+ ('
<-'K#1'8%$%i'e+(,". $%0+(#+1 2H$HM, +.'8%$% ' ZH#S$, " VoW, [06"12'W,4*"$ <Ib, @&32664R11055,841!
W60(1%$,6(<

q%$&-A#<AIM%3' AIN<AL%>409Z0?AIH<AID69?24&; AINJARELHRA(AROLAIP<!=U=U<!
e+ (" Yo+ (- LHSHM , +.>' (%6$% ' E&HS, "Vol#, I S24+ I 4% SHIHAYoSH+ 1 H$ 20" (%S %6
b,@&32664R!IC(,@&3-,$;!65!b, @&.32664<

q&O(/Alf<1=U)S<N\a;2&3(01/&FR!],/18%$%!%-1%!'61&!65!38406$,6(!.;1 1&-,/(<;+)*"/%$#*+C'
2*//0+#1%S$H+\ @*#,$-  1=UB)DAI22<))¥Ei<!16,R1)U<)UXUT)EiY))X0<=U)i<))XiS)E4

G&O(/Af<I=U)X<!H4/63 $+,913&/04%$,6(R!H!93,$,9BBE(%ES, 6(A, L0&%$H*+\I*7,"+06+!, )=Al
22<IVUW=E<!16,R!)U<)))) T3&/6<)=)VK<

q60(/AI#<19%(11:3,1'63&AIP<IW63$+96', (/<!W, (1,(/H/&(9;1,( 10&-,-$%(9&!$+360/+1*069$,9%4!
M6"0(,9%$%,6(R!:3,@%9;!%(1!8%$%!#03@&,44%(9&<!" (RBLBIGIAla<!H<I%(1!f, . %44AIQ<IH<!
&1-<A%ISHI& BAA 0512, '$¥ A, 12+#1%68 P4/ /0+HV%$H*+ W@ 20644+ 1" + $HS0SH#*+.C' 2200+ L#+1'
@*1#,$<1"&>1063?RI#$%$E&IC(, @&3-,$;!651"&>10637!:3&--<

460-&5AIH<Q<W<AIC%4?&3AIP<I96138RG(%AIQ<!=U=)<I8&S5,(,(/18%$%!b,$&3%9; IM6"0(,$,&-!
11%+8,31G.K&I$, @&-RIHPF&LSIQ, (,(1H(%4:--<I"(RY, (#+1.%$2,],5@#>al’  9Ln$2'B?<"
1,5'@4#,+1,2%+)," +1"abal <G(4,(&AL)IPO(&AI=U=)48>1063?RIHMQ!:3&--A122<1=] EE<!
H@%,4%.481%$RI+$$2-RTT14<%9'<63/T16, T)U<) kBEEIHIEY&-& 1R U6 @& .&3!

=U==tk

k63(Al"<I=U)V<Ic%30'l-, 9+!Q&1,&(2y1%/6/,?"",$!],/18%$YAH (%4;$,9-!.&5%--&(I-644$&<!"(R!
[%62-?, Ala<!&14&#1'8%$%'0+('<, (#,+5H#&(0+1i'K#.12,+'h*+$"+8&7,"80.$C' @B,&7,"$, #(#10+1'
0+(@*07,"P+HSPSH#+ (" (H1H#S$%&, +] BB9+3 5$&(3&,+&!Z0311,/,$%4& ([&-&44-9+%5$1"OC<!
8l--&41635A1QI(9+&(R!?762%6&1A122< =&
k0.655A#<I=U)V<!],/16$+&3R!-03@ &, 44%(9&19%2, F64-&IDR6-28:9%$-1651%(1, (56 3'%$, 6(!
9,@,4,Z%S BEH%&%) 1 +)*"[%$#++'A, 12+*&* 1 EUB)DAI22<IRW <116, R U<)UVSTK, $<=)V<V<
K0.655A#<I=U) Y&2,'%61,%)".0"7 #&8&Yo+!, 1% 4H#S$Y6&H [i'$2, Y H12$ ) 2W%+)0$0",'%$'$2, +,
)EEGH, ) AR <IW,3-$1&1,$,6(<!b6(16(R!:365,4&1]667-<

! !

=EY



Appendix

Appendix I: ¢Methodology Annotations
!

I.I:!!  Annotations for Section 4.2: Identifying, Analysing, and Selecting Online Ciritical

Data Literacy Resources

[.I.I  Section 4.2.2: Conducting the Content Analysis BSources and Sampling
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l.I.II Section 4.2.2: Conducting the Content Analysis BCodebook and Coding Sheet
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[.II:' Annotations for section 4.3: Learning from the Experts

l.Il.I  Section 4.3.2: The Sampling Process and the Final Sampld Sample Selection Process
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3&-,/(%$,6(<!Q63&6@&3A!9,$,Z&(-F1%/&(9;1$6!236$89$!$+ 8431 SRS 111 %$%!96448.9$,6(165$& (!

!

#17)618)*0!608)36/08%!;B'8!/)3G:!1);!40!:0;06*'10:!Y";  B!/06;7'1;1%!*7'1GI!:30!;)!;B0'6!0\;018'P01088!
,800!7G8)A#A#AIOAPO1!;B0!"*+)6;71/01)K!/)18;63/;'P0!7:P'/0%!;B0O80!YO60! 7G8)!0VG3:0:1!;B'8!8;0+#

!
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$96?8&-124%98&!,(196($&LS-!, (1>+,9+19,$,Z&(-116! (63! + %@ &19&1$6!62$!60$! BH) %((1&$!%4<!=V)jij!
Q,+%,4,1,-1=U)X[1:%(/3%Z,61%(11#&4>;(1=U)Y]!M%3',|&$4<!=U=tD

*+&-&15,3-3!$>6!-&4&9%,6(1-$&2-1(%336>&1!16>(!';!-%'24&6!VV!+,/+4;!-0,$%.4&!3&-6039&-<!
"(1631&3!$6!-&48&9%!$&(!15,(%4!3&-6039&-1536"1$+&-&!VVA!"I$66?!5603!1,55&3&($%62236%9+&-R

%IRLY',(,(/!>+,9+138-6039&-!5, 5% 88 ($&($!%(%4:;-,-193,$&3,%!BS!3&-60B9&-Dj

D!,1&(3,5;,(/1>+,9+!38-6039&-! >&3&! +,/+4,/+$&119040.0%&C' 4%"$#08%"&-"#+$,", $H+1"*"
7" O#$%58&,$+360/+ $+&!\-2&9,%41 9%$&/63;F! %(1! T! 63 $+&! 96"&($-! -& FH6(!
96($&($!1%(%4;-,-1B))!38&-6039&Dj

oD, 1&($,5;, (/1 *0$&H#," B)S!13&-6039&151%(1!
1D$%7, (/4" %! $H#1%& 1+ #(,"%$#H$6!%9960($!BV!3&-6039&4D
*+360/+! $+8&-&! 2%3%4484] %2236%9+&-Al %! $6$%BBIVESEBBE! ,1&($,5,&1A1,(9401, (/!

-&@&3%AI$+%S$!>&38&!-8489IB& 1!, ('63&!$+%(16(&!165!$+&156031%2236%9+&-<!"(1631&31$6! (%336>! 16>
$619%15,(%4!-%'24&1 65! $& (! 3&-6039&-A! "1 &L%" (&1 >+ 0+ 3&-608B&!.,&1$,(#+ 1.,7,"%&'*)
$2,.,)%0"%44"%12,. <IQ63&6@&3A!"I3&%--8&--&11$+&!38&-6039&-!,(14,/+H6TR;I$)*10. 196(1!
96'2%3&1! ?&;! 9+%3%9%$&3,-$,9-1 -09+! %-1 563'%$A! 960($3;! 65! 63,/,(Al %(1! 938%6$63! .%9?/360(1A!
%,',(/' 563! %(! &70%4! 1,-$3,.0$,6(! QB7,"., 4,".4,1$#7,. 1,1 15,(%4! -%'24&<! *+ -1 4&1! $6! %!
4", & 1$H+ %) D) H+08HBAl >+,0+! >&3&! $+8&(1 1,-90--&1! > $+! $+&! 236K&I$! 9644%: HEVS63
"($83(%$,6(%4! B38&23&-&($&1! .;! [0-! a6-&,(D! (! L&DFHAL! %! -%'24&! 65! $&(! 38-6039&-! >%-!
189,1&1K

C(563$0(%$84;AI60$!65!$+&!$& (13&-6039&!938/HEB1 B8, -|23698--Al6(4;!-, L1%/38&11$6!
&1,($&3@,&>&1<!#6'&16$+83-1&L238--&11$+&,3!,($838-$! 63! & @ &(! %/3&&1A! .0$! $+&(196041! (6$! .&!
389%69+&11%(;'63&<!*+&38&563&AI560316$+83138-6039&-1+0611$6!. &L RIEBIBG+&!1-%'&!193,$8.3, %!
%-11&-93,.811%.6 @&! >&3&!96(-,1&3&11%(1!"1$3,81!$6!3824%9&! &%9+!65!$+&!5603138-6039&-1>,$+1%
-, 4%316(&!,(1631&3!$6!'%, ($%, (1$+&!1, @&3-,$;!65!1,5583&($!9+%63%9%$&3,-$,9-1, (1$+&1-%'24&<

[.ILII Section 4.3.4: Preparing and Conducting the Interviews

CUHTYO1- Yo+ (], $2% (&I LHIVO& T+ H(,"YoSH+. %" 0+('$2, '0., %) TH"$0%E&) Y6 B Y 6!, H+$, " TH, i *

|

#31>81A17*0: 1K)6!:'PO6S';II'LI*IIK'17G187*+G0!71:1Y78!'1;0608;0:!'1!GO7ABIKE)* ' KK0601;171:!:'PO68O!
608)36/08%! Al:0/:0:1;)1+G7/01+76;/3G76!K)/38!)1!313837G! FB&0!/B767/,06'8;/8!;B7;18;)):1)3;!K6)*!
'BO!/)1;01;1717GI8'8IK'1:'1$8#1.3/B1)3;G'068!'1/G 3:0:%!K)6 10\ G0%!71!1313837G1/607;)6!47/M$6)31:!, 04#$#%!
*3803*=I1/)31;61!,04$#%! N6 7NG=I! K)6*7;! , 0#$#%! 0*7*GY6T )$7 1'18;63/;)18 =I1)6!;76$0;! $6)3+! ,0#$H#%!
7/;'P'8:8%!+7601;8%!)6!;:0/B1)G)$'8;8! 71:!+)G/I*7TM0O68=#!U)60)P06%! 608)36/08!;B7;! YO60! )KK060:!'11%)60!
'B71K)36!G71$37$08!)6!;B7;17++G'0:1%)601:B71!K)36!:'KK0601;!K)6*7;8!Y060!/) 1B00)3;G'068#
#4>81)3:G'10:I'1/B7+;06!K)36%!80P067GH+60G *'1 7G4 ;06P'0Y8!'LK)6*0:;BOH60+767;)1171:/)1:3/;!
)KI;BOIK'17G!'1;06P'0Y8#!HBO1!;B080!+60G*'17611'1;06P'0Y8!;))M!+G7/0%!;BOIK'17G!87*+GRI)XFES;

1);1 10;! :0;06%'10:#! 2)YOP06%! K)36! 608)36/0! /607;)68! ;B7;! YO60! '1;06P'0Y0:! '1! ;B080! +60G™*'176I!
'1;06P'0Y8!71:IYB)IB7:17$600:1;)17IK)GG) ¥3+!"1;06P'0Y!7;!7!1G7;06!+)'1;!'1!;*010*06$0:!'11;BOI87*+GO!7;!
/B'81+)'1;1'11;B0! 80G0/;')1! +6)/088#! .0G0/;'1$! ;B08O! /7*0! Y ;B! ;BO! 7:P71;7$0! :B7;!;BOI! B7:! 7G607:I!
7$600:1;)1 40!'1;06P'0Y0:%! :B38! 60:3/'1$! ;B0! 6'8M! )K! 40'1$! 60D0/;0:! 71:! B7P'1$! ;) K'1:1 711 7G;0617;'PO!
'1;06P'0Y00H

|
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H-160$4,(&1!,(I$+&!'&$+61-1 9+%2$8&3A! %44 ,($&3 @& BAH6! .&! ($83@,8>&1! @,%! @,1&6!9%44<!
C-,(I' @,350%4! SEBHYOE! ,($&3@,&>-! 9%'&! > $+! -&@&3%4! -289,5,9! .&(&5,$-Al OGS (Vo-
18&6/3%2+,9%4!3&-$3,9$,6(-Al.0SIYH-690+ ()&, =#5#&H$S-+)".12, (0&#-€R! (9401, (/% @, (/'6(&;!

%(1! $,'&! -2&($! $3%@E&AARH'S0%E Yo+ (' T#.0%&' #+$, EAIBAH46> (/! 563! -;(9+36(60-! @,-0%4!
($&3%9$,66,%., *)' (%$%' 19%64$0",E:1 O-,(/! %01,6! 389631, (/! -65$>%38) BOSEH!>' 48%!,.' Yor+(’
IAHT%$,>' 4%, BE! @,1&6!9%44-1536'1 +6'&HE3! 23, @%9;! 536'I $+&! 20.4,91%(1! %4-6!536'I $+&!
38-&%39+&3j! Yo@1",%$," F+$"&' V" 4% "SHIHAYetS+& (! $+&;! %3&! ,(@,$&1! $6! 9+66-&! $+&,3!
2385833&1! ,($&3@,&>! 563 UFLA! (1! 9%-&A! 24%$56Ba%((%! %(1! Q>%4&! =U)SA! 2<=V/Y55A!
&'2+%-,-1 (I 63,/,(%4D<! c+,4&! 1,@,(/' 2%3%$,9,2%($-! $+&! 9+6,9&! 65! 24%$563' 236@3K&1! '
96(@&(,&(9&! 563! $+&'Al $!3&70,3&1!54&L,.,4,$;! % (1! %! 9&3$%, (123, @%9;! 23%/'%$,-'1536'1;! - 1&<!
M6(-,1&3,(/!";1 38-8&%39+1$62,9A!"1>6041!+% @& 2385 8B38:R.! 23, @YIK(-,$, @ &!$664-1-09+1%-!

P,$4 % (1! ],/ ]J40&! J0$$6(<! C(563$0(%$&4;Al $+&-&! 65$&(! 16! (6! >63?! %-! -'66$+4;! %-! 6$+&3!
24%$563'-Al%(11'%(;12&624863&! (6$!%-15%',4,%3!> $+1$+&'<I*+0-A1%1%2$, (/1$6!";!,($&3@,&>&&-F!
> -+&-19%(11%,',(/1563!%!-'66$+ 96(@&3-%$,6(1>,$+608$+(,9%4! 1,-302$,6(-I'&%6($! 0-, (/1 4&~-!

23, @%9&(-,$, @&!$664-<

a6>&@&3A!"1,11(6$10-&!$+&! Q(1BRIG31,(/162%,6(-165!$+&!@,18619%44, (/124%$563'-1.&9%0-&
$+8&11%$%!546>-165!$+&!38&9631&111%$%!%(11$+&196'2%6(, SBI6H9EI$Y6!> Y- (6$1$3%(-2%63&($!
0%(11-%5&1&(60/+!,(1631&3!563!'&I$6!&(-03&I$+&1236$8.9%,6(165!"; 1 2/TH($-F11%$%<!"(-$&% 1AI$+&!
($83@,&>-1>&3&!389631&11$+360/+1-65$>%3&!16(!"; 4GD@BARA!>,$+12%3%,9,2%($-/, @, (/'96(-&($!
(1 >3,$$&(1 563'! %-! >&441 %-1 @&3.%44;<BRAGB1L, (/! 70%4,$%$,@&! ,($&3@,8&>-! +&42-1 $6! /%$+&3!
%69903%$&!1%$%!>+,4&1%4-61%446>, (/1$+813&-& BEIO-ERI$BRII546>1651$+&!,($&3@, &>AlI$6!$+,(?!
%.60$156446>1021708&-$,6(-Alrst!%(11.0,41102!3%2263$!>,$+1$+&!, ($&3 @ @YBE01&(+6@&!%(1!
86(1&3-1=U)YAI2<)Y=R)

*+&1(63'%64,-%$,6(165!@, 1&6!9%44, (/!5631>63219%6(HEBIL, (1$609+!> $+146 @& 1!6(&-1103, (/!
$+&IMG_")Y!12%(1&',914,284;1+&42&11$6!56-$831%! (%6$03%4! 96(@&3-%$,6(1546>1,(I';!,($&3@,&>-<!
a6>&@&3AI@,1&6!,($&3@, &>, (/!,-(6$!> $+60$!4, SUBB(=YAY%(12&624&! &-2&9,%44;1$+6-&!
>637,(/1536'1+6'&! I &L2&3,&(9&11%!9&3%$%, (1530-$3%%,6(A!631dk66'15%3,/08A!,(14,/+$165!$66!'%%(;!
@1,86!9%4895<1136>(IN2-$&, (I=U=Uj!]%,4&(-6(=U=)D<!Q638&6 @ &3A!$&2BEIEAI%(1!2663!
($83(&$!96((&9%,6(! 9%(1 +%@&! %(!,'2%9%! 6(1F6864,$;! 65! 96(@&3-%%$,6(! % (1! 6(! d3%62263$! %(1!
043$,'%$&4;16(1$+&!170%4,$;165! 1%$%! 964BARFQEY6(1! Q>%A4&! =U)SA! 2<=iSD<IH2%3$!536'| $+,-Al
29%3$,9,2%($-! (&&11%223623,%$&! &70,2'&($!563! @,1&6! 9%44-1B,., 1<Al 2<=) I<$GESAIHH
9389%$63-1656(4, (&!3&-6039&-Al$+ -14%$$&31%-289$!>%-14&--1236.48'%$,9<IG @&3%44A196(1093, (/@ -
5%0BEE%9&! ,($&3@,&>-1>%-1$+0-1(6$!6(4:1%!>632%360(1A!.0$!, (| SOMTH U&! ' &$+611563! |
-$01;F-1/6%4-1%(11-%'24&<IW03$+&3'63&AI%43&%1;+%@, (/196 (109$&1!-8& @&3%AI&L 2&3$!, ($&3@, &>,
283-6(A! @,%! $&4&2+6(&! %(1! $+360/+! @,1&6!9%44,(/! (! 38-8%639+! 236K&I$-! ,(1$+&! 2%-$! +&428&11'&!
(%@,/%$E&!$+&12369&--1%(1!,$-19+%44&(/&-<
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L.ILLIII Section 4.3.5: Analysing the Interviewsb Conducting the Thematic Analysis

8, SY0H&, ('(,.I"HASH XY 2% $2." (#))," +$'.$,4.%) $2,'$2,/%$H! Yo+%&- 4. 1¥/5H#+,( (,(O'$HT,’
Yo+ (H#+(OISHT," &/ +$.i '

*+&15,3-$! -$&2! %5$&3! $3%(-93,.,(/! $+&! ,($83@,&>6! 9BEIBS&! %! 4,-HEH09S, @&! (618! %(1!
9%$8/63,8-1.%-&116(1$+&I$+8&638$,9%4153%'&>6371563193,5,0%% |BY/RB%9; 106(11$+&I38-89639+!
708-$,6(-1563!$+&!,($83@,&>-<!*+3&&!9%$&/63,&-19%6(1!(,(&! (61&-!>&3&!1&@&A6281<!a6>&@&3A!%-!
> 441.8&160$4,(&11.&46>A1$+&1%6(%4; - -1 4%$&3-+6>BIPH61$165!$+&11&109$, @&! (61&-15,$!$+&!
961&-11&3,@&1!536'1$+&!1%$%!%(11%(!, (10AB, EBS6D2F1%2236%9+1>637& 11 &$$&3!$6!9%2$03&!

28! $+&'&-! % (1! 2%$$&3(-! (! $+&! 1%$%<! *+0-Al $+&! '%K63,$;! 65! $+&'&-! (! $+&! 5,(%4! $+&'%$,9!
53%'&>637! >&3&! ,1&($,5,81100$, @&4:<! *+&! $+3&&! 1&109$, @&! 9%$&/63,&-! dO(1&3-$%(1,(/! 65!
4,$83%9;eAld-$3%$&/,&-1%(1123,(9,24&-16(1+6>I$6!56 HEBEH9; 1% (11d9+%44&(/&-1%(1123%9$,9%4!
96(-,1&3%$,6(-eAl +6>&@&3A! 236 @&1! +&42504! (1 -63%,(/! %(1! 1%, (,(/! %(! 6@&3@,&>! 65! $+&! 4%3/&
(0".&3165!,(,$,%41961&-!B-&&!.&465D<

4 &1 (&LS!-$&2-1, (1$+&1%(%4: - -1 56446>& 11 $+&13&96" &YAS, 6(-!563196(1093, (/1 %! $+&'%$,9!
%(%4;-,-165!Q&0-&31%(11"%/EHUUYN96'.,(%$,6(1>, $+1]3%0(1%(1IM4%32&=UUID<!"(1$+&!5,3-$!
2+%6-&1651$+&1%6(%04:-,-Al"I5%' 4,%3,-&11:-&451> $+1$+&!1%$%!.;138%1, (/! $'-& @ BFHHOHIELL!
M4%372&! =UUIA! 2<NB(1! ! 2%3%2+3%-&1! $+&! &($,3&! ,($&3@, &> $36H(-08! 2863%62+3%-&!
56446>&1!$+&!d0(5641,(/!65!$+&!96(@&3-%$,6(e!%(1! %, & 1ASBAOED ($! 65! $+&! ,($&3@,&>&&F-!
62,(,6(-e! BQ&O-&3!9%(11"%/&4=UUYAI2<EVD<!H11,$,6(%44;Al"1 9649Q0SERU298859+;! 706$&-!
$+9%6$!",/+$!.&10-&11,(1$+&!15,(1,(/-19+%62$&3!,(1%!-82%3% S BED! -6!$+%6$!$+&;1%638&! (6$146-$!, (!
$+&14%3/&! (0'.&3! 65! 961&-! 4%$&3! 6(<! "(! $+&! -&9I6(1! 2+%-&A!$H6A! 9618&-! >&3&! 938%$&1! (!

A @6<! *+,-l 230&--! 96(1&(-&-! $+&! '%$&3,%4! %(1! d631&3r-t! $+&! 2%63%2+3%-&1! 2%--%/&-!
$+&'%$,9%44;0A1 >+ 48! 28&2, (/! 946-8! $6! $+&! $&LS! %6(1MEAPBLE2S, (/! $+&! 4%(/0%/&! 65! $+&!
($383@,8>EBD&O-&31%(11"%/&41=UUYAR<EID<!"(14,(&'> $+1]3%0QAEBR &F-13896" & (1%$,6(-Al
$+81/6%41>%-1$6!93896$81%-1'06(;1961&-1%-126--,.4&!, (16305 9%2$038&!%64411%$%! &L $3%69$-196(11%44!
26$&($, %441 ($838&-$, (/'%-289%$-165!$+EBEIGEHAI 2<) Y D<I*+0-Al$+&! (,$,%6414,-$165!/961&-196(-,-$&1!
65/EE=1961&-Al>+ 9+>&3&I10-&DE!$, &-1,(1$+&!,($&3@,&><

"(1$+&I(&L$I%6(%4;$,9%412+%-&Al$+ -146(/14,-$165196 1 &@> 981386 (11$+&!, (5, %041$+& '&-1>&3&!
1&($,5,&1<IH!5 3-$196$$8'2$!$61-63$I$+&!, (,$,%4!964RILEOM, @&!(61&-170,974;1-+6>&11$+%6$!
-&@8&3%A4!65! $+8&-&! (61&-11,1! (6$!5,$! $+&! 961&-1%6(1! 6$+&3ABEBRUAA! (63! 4&%1, (/! $6! %(;!
'&%(,(/5041$+& &-<I*+0-Al"1-> $9+& 1$61%6!. 6 $$6102A!,(109$, @&!%62236%9+165!, 1&($,5;, (/$+&'&-Al
>+,9+1 >06-1'63&! 236109%, @&! % (1! \(%$039%68M?, (/! 946-&! $6! $+&! 1%6$%<! a6>&@&3A! $+&! $+3&8&!
18109%$, @&! 9%$8&/63,&-160$4,(&1!%.6@&! 236 @&1!+8&42504!,(1236@,1,(/1%!5,3-$! 6 @&3@,8&>! 65! $+&! 4

!

#ImOI1'1K)6*7;11)11;B0!608)36/0!/607;)6R8!47/M$6)31:!71:1) 11:B0!608)36/0";80GK%!83/B!78!1+)8";)1!)6!
:67'1'1$147/M$6)31:1)K!;B0Y/607;)61)6!10761)K!+34G'/7;)1!)K!;BBD8)36/0!YO60!1); 1+ 76 7+B6780:1)6):0:!
43:187P0:I'117180+767:01:)/3*01;# |

!
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(0".&3!65!,(,$,%41961&-<!*+0-Al,(1%!5,3-$!-$&2A1 %44 EE=! (,$,%41 96 1&- >&3&!-63$&1!, (65! 6(&! 65!$
$+388&19%$8/63,&-Al >, $+!6(4;158>1961&-!38'%, (,(/! (! %(!\6SDUHR/63;<! H5$&3! $+,-Al "1 9+89?&1!
%(1!38@,-&1!1%441961&-! ,(1&%9+! 65! $+&! 9%$8&/63,8-A196".,(,(/1-,,4%3! 961&-Al 1,558 3&($,%S$, (/! $66!
36%11961&-19%(1!,(-6'&!19%-&-11&4&$, (/1961 &-1$+%$!>&3&!,33&4& @%($!563!$+&!3&-&%39+!70&-$,6(-!
B-&&!Q&0-&3!%(117%/&4!=UUYA! 2<EiD<IH$!$+&!-%'&!$, QA" -RBRDPL$$E3(-!,(1$+&1961&-A!
96(-,1&3, (/! +6>1 d1,5583&($! 961&-1'%:;196"., (&! $6!563'1 %(! 6@&3%39+,(/! $+& &IBYO(! %6(1!
M4%32&!=UUIAI 2<)¥D-6!+&3&A!%! .6$FR!%2236%9+! 236 @&1!'6-$! @%40VEMS$!, 1&($,5;, (/!
0582/, 19%(114%$&3I&LY" (,(/1>+,9+1.36%1&312%$$&3(-19%(1.&I560(11%'6(/!$+&-&-0.$+& &-A
A&%1,(/'$6!S+RA#+'$2,/,.  16515+&1%(%0d;- -<I*+360/+60$!$+,-12369&--A1961&-196(11$+&'&-1>&38&!
96($,(060-4;13&@,-&1A!'&3/&1!>,$+!6$+83-19%(11-6'8$,'&-I'6 @&1!.&$>8E&(I$+E&!9%$&/631&-<

x4+ -14811$6!%(! ,(,$,%4! 53%'&>632! 65! )g! '%, (! $+&'&-1 W{)! -0.$+& &<! H-1 60$4, (&1! (!
9+962$&3!5603A!I$+,-1>%-1@,-0%4,-&1!, (1 $+&!563'165!%!",(11'062<!"(1$+&! (&LSAI5603$+! 2+%-&! 65! $+&!
%(%d:-,-Al%A41$+&'&-1B, (9401, (/! $+&,3!$6$%4! 65!iXU! &L$3%9%$-1 %-1 >8441%-1 (6$&-1'%1&1103, (/! (,$,%4
2%3%2+3%-,(/!%(1!961,(/D! >&3&! 38@,8>&11%(1!&1,$&1! (I-&@&3%4! 360(1-! 65! 3&@ -, 6(<! *+&!/6%4!
>06-1$61& (-03&!$+%6$18%9+!$+&'&1563'&11%6196+& 3& (SEYBS-11,-$, (9$]I$+%6$I$+&I$+& '&-16 @&3%44!
dF%9903%%$&4;F!1 263$3%;&1!$+&!'8%(, (/- & @, 1&(S/LHBARL.S! %-1%6! >+6BF3H0(! % (1! MA%32&!
=UUiAI2<) Y D6(1I$+%6$I$+&:1>83&!384&@%($!563!$+&!38-8%639H 708-$,6(-<

*+360/+1$+,-1&LS&(-, @&!3&@,-,6(A1%!5,(%4!$+&IER96331> $+1)=1'%, (1$+&'&-1%(1!IgV!
-0.$+&'&-15%-118&@&A6281<I*+&! (&L$!%(%64;$,9%41 2+ %6-&! $+&(196 (6 FBREIA, - (/! $+E&! (%'&-!

65! $+&!$+&'&-1%(1! 9%$8/63, 89461811 6( 1]3%0(! %6(1! MA%3?&F-1 3896"&(1%$,6(-Al $+&! (%'&-!
-+604119%2$038!$+8&!d&--&(9&€!65!8%9+!$+&'&1%(1!,18%44;1.&1d96(9,-&AI20(9+;A1%(1!,"&1,%$&4;!
1, @8&$+8&138%18&31%!-&(-&I65!>+%$I$+&I$+E& &! - IBHOBAI22<==jI=ED<IH5$&3!$+,-Al$+&! , (1'%2!
@,-0%4,-,(/! $+&! $+&'%$,9! 53%'&>63?! >%-! 021%$&1! $6! 3823 EAHFYBA! $+8& &1 %(1! $+&'&!

(%'&-<! Q6386@&3A! $+B:! 706$&-! 964489381 %$! $+&! .&/,((,(/! 65! $+&! %(%d;-,-! >&38&!
96'248 &($&11%(1!-63$8119633&-26(1, (/!$6!$+&!5,(%641$+8'%$,9153% '&>632<IW, (%44;A1%-160$4, (&1!
(19+%62$&3I5603AI$+&!I$+8'&-1>&3&!%6(%4;-& 1196996 BAHEBEB6 3, FI$+&;196(11$+&!1%$%!6 @ &3%441$&44!
B,.,1<AI2=DAI%(1196((&9$,6(-!$6!%9%18&',9!4,$&3%$03&A!23,63!5, (1;(/-196(Il; F-1$+&638$,9%4!
5306'&>63?1563193,$,9%4!1%$%3, $E3960; 1>838&! 1 39BGYR.0-&31%(11"%/&41=UUYAI2<EV/5D

!
[.III:' Annotations for section 4.4: Learning from the Educators

[.IIl.I Section 4.4.2DThe Survey SamplebFinding the Sample
8,3%#&,('(,.I"#ASH*+' %o+ (") &, I $H+*+'F2 4] L )" %01 24+1'%'(#7,".,".0"7 - .%/4&,i

H-160$4,(&1!,(1$+&1'8&$+62 9+%2$&3AI$+&126204%$,6(165!,($&3&-SHBBIF-170%4,$%$, @&!6(4,(&!
-03@&;196(-,-$&1165!8109%$63-1536'I[&3' %6 (;AI$+&IC(,$&LI, (/16'1%(116$+&3!24%9&-!,(INO3GR&

>+619638&! ,($&3&-$&1! (1 $8%69+,(/1%.60$! 1,/,$%64! SBO&(BI(1! 1%$%9%$,6(<! H-1'6-$! 384&@%($!
[
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13602-A"1,1&($,5,8$&%9+&3-A! -$01&($! $&%9+&3-A! $&%9+& 3! 398, 88&09%$,6(! 4&9$03&3-Al
%104$!&109%$63-Al'&1,%!&109%%$,6(19&($3&-A!%(1!$3%,(&3-!,(19,@,4!-69,&%;<!

*61 38969+ $+,-1 26204%$,6(A! B+&I %223623,%$&! 96"0(,9%$,6(! 9+%6((&4B-D! 563! &%69+!
&109%$%,6(%4123658--,6(!,(1&%69+!651$+&!$+388&!B-023%D(%$,6(%4196($S&LS-1+%11$6!.&!,1&($,5,&1<!*+,
-8&48&9%,6(! >%-1 (6$!6(4;!,(563'&1! ;11 23,631 &L2&3,&(9&! (1 $+&! 5,841! 65! 93,$,9%4! 1%$%! 4,$83%9;!
38-8&%39+A1.081 .;1-& @ &3%41&L 2&3%$-1"196($%9$&1<!*+&-&!, (940 1 &IIBRAGB3-AI3&-8%639+&3-!
1,389%$4;1>637,(/1>,$+18&109%$63-1536'11,5583&($!.%69?/360(1-Al%(119033&($1%(1/563'4319, @,4!-69,8&$;!
%9%$,@,-$-1,(1$+&15,841165193,$,9%4!1%3$%!4,$&3%9;<!"(11,-90--, 6(> $+$+&-&I&L 28 3$-BI&BR1236K &I
3,@%9;! "($&3(%3$,6(%4A! %(1! $+&! 236K&9$! -028%E &3-68! 96"0(,9%3$,6(! 9+%((&4-! >%-!

%--&'.4&1! $+360/+! >+ 9+ $+&! -03@&;! >6041! %, $6! 38%69+! %! .36%1! %(1! 1, @&3-&! -%'24&! 65!
&109%%$63-1536'1 1,55838&($! 5,BEI&! 9622&(1,L!"'D<! H$$&($,6(! >%-1 2%, 11$6!%,", (/! %$! %-1'09+!
1,@8&3-,$;1%-126--, 4&A!:&$! &(-03, (/! 96(-,-$&(9;! $+360/+60$! $+&! 1,558 3&($! 96($&LS-<!"(14,(&! > $+!
M4%3?18$!Bes)Al2<)XIDAI$+&14,-$!,(9401&11'%,4,(/!4,-$-Al-69, HAB& Yp((&4-Al1%(1!,(1,@,10%4
96($%69%-1>+6!>6041!.81%.48&!$6!1,-$3,.0$&! $+&! 708-$,6((%,3&! & @&(!503$+&3A!1%,", (/! $6! 38&%9+! %-!
'0%(;I'&'.&3-165!";1$%3/8$!126204%$,6(! ! &109%$63-1536'11,5583&($!.%69?/360(1-!,($&3&-$&1! (!
&109%$,(/1%.60%$! 1%$%5,9%6(126--,.48<!Q63&6 @&3A! &@4&3;196($%9$!>%-1,(@,$&1!$6! -+%3&I$+&!
-03@&;!,(563'%3$,6(1 %(1! 4,(?! >, $6$+&BR109%$63-1 $+&;! 2(6>!>+6!" /+$! .&! ,($&3&-$&1! (! $+&!
-03@&;F-1$6219<

M4%3?! &$! %4<! 503$+&3! +,/+4,1+$! $+&! $;2,9%48(- 46392 563! 6(4,(&! -03@&=2U=)Al
2<)XiD<!*+,-1236 @& 1!$6!.81%!4," $%$,6(165501;1%-1>8&44A1%A4$+60586296(-, 1&3%.48!8556 33!
$6! 38969+ %! . /1 -%'248&<! H-! 3&238&-&($&1! (! %228&(LIIA! %! 4%3/&! (0".&3! 65! &109%$,6(%64!
63/%(,-%%$,6(-Al /3602-Al '%,4,(/! 4,-$-1 %(1! ,($&3&-$&1! ,(1,@,10%4-! >&3&! 96($%9$&1<! a6>&@&3A! %!
4,",$%$,6(! 65! $+,-1-%'24, (/1 $8&9+(, 708! -1 $+%$! ,$! -1 0(2(6>(! #6%(;! %6(1! >+,9+! 2&624&! $+&!
-03@&;!,(@,$%S$,6(138&%9+&1A1%-! $! - H6$!264. 4&!$6118$83", (&!1>+8$+&3196(163/%(,-%$,6(163!
(1,@,10%41-+%3811$+&!,(563'%$,6(1%.60$!$+&!1-$01;1> &+3(BBI6(,-%$,6(1631'%, 4, (/14,-$<I g&$A!
(1-6'&19%-&-Al"13&9&, @&1196(5,3'%$,6(<I*+&3&56 3& Al BIBY1 !> $+1983$5%, ($;1$+%$!$+&!-03@&;!
4,(?1>%-19,3904%%& 1R

(1 $+&!'&".&3-! (&>-4&$$&3! 65! $+&! [&3'% (! -69,&$;! 563! '&1,%! 2&1%/6/;! -9+64%3-!
B[QfD; !

(1 $+&) '%,4,(/! 4,-$! ;! $+&113,$,-+! Q&1,%A! M6"0(,9%$,6(! %(1! MB$03%4! #$01,&-!
H--69,%$,6(!BQ&MM#HD]

1 (1$+&!C&&74;18,/8-$!'%,4,(/1 4,-$! .. $+&INO3628%(! M6"0(,9%$,6(! O&-&%639+! %(1!
N109%$,6(!H--69,%$,6('BNMONHD]

(1 %! [&3'%(! (&>-4&$$&3! 563! &109%$63-! ,($838&-$&1! (! 483! %.60$! 1,/,$%4!
&109%$,6(95419+(646/,&-1BCbHMf*aN!]GoDj !

=VL



I I$+&!-69,%4!'&1,%! 9+%((&4-! 65! -&@&3%4! &109%$,6(%4! 63/%(,-%$,6(-Al -09+! %-! *+&!
Q&1,%!N109%$,6(1H--69,%3,6(1%(1!$+&!H--69,%%, 6UEB A& (-+, 2!*&%9+,(/]

1 %'6(/-&@8&3%413848@%($![83'%(1%(1IN03628%(1&109%$,6(%4138-8%39+1236KE&I$-j

' (19%![&3'%(1$&%69+&3!$3%, (,(/'9&($3&]

1 1-&@&3%A1$8969+8&3-1,(1[&3'%(;1%(1I$+&!CTfi

1 op(1!.;!-&@8&3%4)+&3!8109%$,6(9644&%/0&-! (! 1,5583&($! NO362&% (! 960($3,8-Al >+6!

9638 11$+&!-03@&;!, (1$+&,31283-6(%4! (&$$637-<

HA43&9%1;!$+360/+1$+&-&!9+%((&42%63$,904%34;1$+360/+!$+&14%3/&!'%,4,(/14,-$-1 ;1 1,55& 3&($!
%--69,%%,6(-T1 ,$! -1 4,284:! $+%$! $+&! -03@&;! ,(563'%$,6(! 3&%9+&1! -&GDEBYUPRE24E&<!
H11,$,6(%44:Al $+&! 236'6$,6(! @,%! *>,$$&3! >%-! -099K>;$6486(;! ,(1,@,10%4 %-! >&44! %-!
63/%(,-%%$,6(-138$>&&$, (/'$+&1-03@&;!,(@,$%$,6(Al, (FO&IHL-69,%$,6(1563&%9+&3IN109%S$, 6 (!
L(INO3628&A!$+&1]3,$,-+ Q&1,%!N109%S$,6(! H--69,%%,6(A! 98E1N0%S,6(%64! 3&-&%39+! K603 (%64A! %!
N0362&%(! %--69,%$,6(! 563! '&1,%! %(1! 48%3(,(/A! %! [&3'8L, %! 2&1%/6/;! %--69,%%,6(A! %!

26204%3! [&3'%(! /0,1&! $6! $&%69+,(/! '%$&3,%4! B.,410(/--&3@&3<1&DA! %! 3&-8&%39+! ,(-$,$0$&! %(1!
-&@&3%4! 3&-8%39+&3-! %(1! '&1,%! 281%/6/08&-<! "(Il SBWAA, (! N(/4,-+ K%(/0%/&! $>&&S!
38%9+&1AYUS!,'23&--,6(-1%(11/8&(&3%$&1!gY!4,(?194, 9PLIEIR %, (1[&3'%6(1$>&E$!38969+&1!
)AIXE!,'23&-,6(-1> $+1=i14,(?194,92-<!

Q63&6@&IE($-&@&3%41360(1-165!,(@,$%$,6(-!, (163 BRIEBH6!-%'24&15+%$!,-1%-11, @&3-&!
%%(1!&70%44;!. %A4%(9&1! %-1 26--,.48<1"(1%! 5,3-$! 360(1! 65! (@, HAH(BLAB&GH /3602-1 % (1!
(1,@,10%4-! @,%! &'%,4A1 >&.- $&1 96($%9$!563'-1%6(1!-6'8$, &:$5&3!,(1$+&! &(1! 65! 6 @& .&3!
=U=)<IHI5,3-$I&L%',(%$,6(165!$+&!9644&9$&111%$%!.;1$+&!.&/,((,(/165!P%(0%3;1=U==1-+6>&11$+%$!
EXI286248&! +%1!96'248$&1! $+&! 50441 70&-$,6((%,38A! .0$! $+&3&! >%-! %! 23&16',(%(9&! 65! [&3'%(!
2%3$,9,2%($-! %(1! $+6-&! 536' 563'%4! &109%$,6(! 588 BA! $6! %113&--1 $+,-1 " %4% (941
-&96(1!360(1! 65! ,(@,$%S$,6(-*+,-1 ,(9401&1+&(1, (/! -& @&3%4! 3&',(1&3- $6! $+6-&!/3602-! %(1!
(1,@,10%4-1536'1%!Cfl%(1INC!.9%97/360(11>+61+%1!(6$! FH(1&1: &M (11-&(1,(/ ,(@,$%$,6(-!
$61=Y1(&>196($%9%-1536'1]3,$,-+163IN036289%(1.%697?/360(1Al,(940%(;!536'1$+&!(6(  JF563'%4!
&109%$,6(1-&9$63<*+,-1+&42811$6!.%4%(9&!$+&1-%'248&1%(11>%-196'24&'&($&1!.;1%!$+,311360(1!
65!,(@,$%$,6(-!,(1$+&!&(1165!P%(0%3;!=U==Al> $+-&@&3%4!3&',(1&3-1%-1>8441%-! (@,$%$,6(-'$6!560
(&>1/3602-19%(1!,(1,@,10%4-Al%/%, (1%, ",(/'563!%! 1, @&3-&!%(1!.%4%(9&1!-%'24&<!*+360/+1$+&-&!
-$82-Al%!1, @&3-&!%(1!5%,34;1.%4%(9&1!-0%6'24&1>%-1969+,& @& 1!B-&&!%4-619+%2$&3IV<E<)D<

L.III.1I Section 4.4.3DDeveloping the Questionnaire DPilot Study
8, $%H#E&, ('(,.I"#ASH*+)12%+1,."/%(,'$*'$2,'60,.$#*+  +%0#",'%)$,"$2,'4#&*$S . $O(-i

H-160$4, (&1 (1$+&!'€$+61-19+%62$&3AI$+&! -03@&;! 2,46$! $&-$8&3-1236@,1&1! 185%,4&11%(1! &LS&(-, @&
5&&1.%97?!%(1196(-$309$, @&!-0//&-$,6(-<!Q6-$196"&($-13&4%SBEIL %4419+%(/&-!,(1>631, (/A
>+,0+1>&381%644!, 248 &($&1 <1 +&3&I>&3&I-&@&3% 4!, &OBSE.11$6!$3%(-4%$,6(Al%, (4;138/%31, (/!

$+&! 155&3&($! [&:3'%(! $&3'-! $+%6$! 9% (! .&! 0-&1! 563! d&10IKMEB! d$&Y69+, (/<! "(1$+&! [&3'%(!

|
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4%(/0%/&AI$+8&38!1%3&!(6!96"6(!.36%1!$&3"-1$+%$!-0"9B,-&1%6441?, (1-165!$8%69+, (/1%(1!.&, (/!

%(! &109%$63<! "(-$&%1A! $+&! [&3'%(! 4%(/0%/&! $&(1-! $6! 1,5583&($,%$&! 563! &L%'24&! .&$>&&(!
$&9%69+,(/! (1 -9+664-! BAO($&33,9+$&(eD! %(1! .&, (/! %! -9+664! 88YERID&+3&3T, (€ DB(EDo-$! $6!
$&9%9+,(/!,(10(, @&3-,$;!Bd4&+3&(eD!%(1! .&, (/! %! 48&:9$038.3! BASERIBE £ 3&(1&eD<! "$! >%-1$+0-!
1,55,904$!$6!5,(11%!>631,(/!$+%$!,(9401&1!%441%38%-165!&109%$,6(1%(1!"11&9,1&1!$6!0-&!'63&! $+%%(
6(&I$&3",(1-6'&!,(-$%(9&-1B&</<A.:1>3,$,(/'d0($&339+$&(T4&+3&feD<

*+&12, 46$!$&-$83-1503$+&3!38.96"&(1&1!-&2%3%$, (AU 65!$+&!62&(1708&-$,6(-1.&9%0-&!
$+8&;1>838&1%-7,(/1%.60$!1$66!'%(;!%-289%-!,(16(&! 708-$,6(<!"( & @&3%4124%9&-Al$+&!12, 46 $!$&-$&3-!
-0//&-$&11%11,(/! &L%'24&-! (1 631&3! $6! 94%3,5;1 $+&! 70&-$,6(! 63! $+&! %(->&BEA! 63! $+&;!
-0//8&-$&11-'%A448&3!9+%6(/&-! (1 70&-$,6(1 63! %(->&3162%,6(1 >631, (/<! *+&-&! -0//&-$,6(- >&38&!

248 &($&1! (1 %44! (-$%(9&-<! WE3! &L%'24&A! -&@&3%4! %P$&6! 6! 70&-$,6(! 5, @&! >&3&/!
3&(%'&1R!-09+! %-! d(6(563'%4! &109%$,6QB<IA&1,%! &109%$,6(! 9&(B&De! ,(-$8%1! 65! d'&1,%!
&109%$%,6(e<! (1 70&-$,6(! )SA! $+&! 5,3-$! -$%$8'&($! d"($&3%9$, @&! %2236%9+&-! >63?! >&44! %(1! %:
26204%3! > $+! 48%3(&3-€! >%-! 9+06(/&1! $6! d"($&3%9$, @&! %62236%9+8&-1 %3&! %! /3&%$! >%;! $6! &(/%
48%3(&3-€!B-88&1%22&(11I'D<!*+,-19%2$03&-!";1, ($&(1&LI'&%(, (-, 4%34;1>&441> $+68l! %-!
93,$,9,-&11.;12,46$!$&-$8&B%-?,(/1%.60$!$>6!1,55838&($!$+,(/-!,(16(&! 70&-$,6(<! Q6386 @&3A!'63&!
18$%,4-16(1';138-8%39+1236K&9$!>&3&1%11&11$6!$+&14%(1,{/129%6/8<

LI Section 4.4.3DDeveloping the Questionnaire DFinal Questionnaire
8,P%H&, (‘H+)*"1%BH*+*+'$2,' $2* (*&* L#1% & 1*+ #(,"%$#*+.'5,2#+('$2,'60,. $H* ++%#",'(, #1+i '

H29%3$! 536'! 3896"&(1%$,6(-! 536'! $+&! '&$+61646/,9%4B&3%S$03&A! $+&! 1&@E&462'&($! 65! $+&!
708-$,6((%,3&! >%-! -$36(/4;! ,(540&(9&1! .;; ! -$01;F-! 23&@,60-! $+&638$,9%4! %(1! &'2,3,9%4!
5,(1,(/-<!*+&!-03@&;1%,'&1!$6!,(@&-$,/%$&!,5!$+&-&!5,(19633&-26(1& 11>, $+1&109%$63-F11%,4;!
4,@&11&L283,&(9&!%(11$+0-1%, &11$6!&L %', (&!$+&156446E4BTE-R

%D*6!>+%3$! &L $&(BI3&H62,9-13&4%$&1!$6!1%%$%5,9%%$,6(1%043&%1;!.&,(/!96 @ & IRLW6(1!93,,
1%%$%!&109%%%643&%1;!56-$&3&1!.;!&109%863-

.D! 86&-1$+&!123&16',(%(9&!65!23%9%,9%4!1,/,$%4!%(1!1%$%!- 03456 @&L3K.54&9%,6(!165!
$+&1-69,&$%4!,'24,9%$,6(-165!1%$%5,9%$,6(!$+%$! 1560 (& 6BEFS Q%41 4, $8:3%$038! %-!
>&441%-!,(1'%(;! 3&-6039&-!"1%(%4;-&1!9633&-26(1! >, HH&! $62,9-! $+%3$! &109%$63-!
238&16' ,(%($4;196 @&3&1!,(1$+&,31$&%48+,(/

9D a6>!>&44&70,22&1!16!&109%$63-15&&4!$6!$&%9+!%.60$!$+&-&!1,55&3&($!1,'&(-,6(-!65!
93,%$,9%4!1%%$%!4,683%9;

1D 86!18&109%$63-17(6>1%.60%$! $+&!3&-6039&-!"1%(%4;-&11,(1";196($&($! %(%4;-,-1%(1!,5!
1&-Al>+%H 6!$+&;!$+,(?165!S+&)!

&D 86&- '$+&!26204%3,%;!65!9&3%%, (! 563'%$-!"1560(1!,(!";!23,63!-$01;! BB U&EUID
9633&-26(1!>,$+!$+&!563'%$-1&109%$63-!128&5&3



5D 86!&109%%$634!.%-&1!6(!$+&,3!23%9%,9%4! &L 2&3,&@KA&E! >,$+!?&;!5,(1,(/-16(!
\.&-$23%9%,9&F!%2236%9+&-!1$6!&109%$&!%.60$! 1%$%5,9%$,6(! $+%$! +% @ &! &'&3/&1153
116>(1%(1!16$+&3!-9+64%3-F!13&-&%39+!6(193,$,9% 4413853760,

/DI H(1!5,(%44;R!c+%8$!&109%$63-!(&&1!,(1631&3!$6!.&$$&3!&109%$&!%.60$!1%6$%5,9%3$,6(!
%(1!>+%$!%FH&, 3!>,-+&-1563!50$03&!93,$,9%4!1%$%!4,$&3% ! 3&-6039&-

H5$&2193&%$8% 5,3-$! 13%5$! 70&-$,6((%,38A! ,$! >%-! 3&@ -&1! % (1! 96(1&(-&1! -&@&3%4! $,'&-!
%-&116(158&1.%69?! 536'I $+&! 236K&9I$! 9644%.63%$63! :3, @%9;! "($&3(%$,6(%4! %-! >&441 %-! %-&116(
3896"&(1%%,6(-1536''&$+61646/,9%4!4,$&3%$03&!B-&&!&</<ABIBHAEIUE]|3%0(1&$1%4<!=U=)]!
M4%3?18$1%4<! <=5 (%4!708-$,6((%,3&!0-&11,(1;1-03@&;196(-,-$&11638% (1, (/1 2%/&!$+%6$!
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Appendix II: $ontent Analysis Codebook
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J!

J!

J!

J!

J!

J!
J!

:3,6313&-&%39+R!IH!93,$,9%44;196"&($&11/0,18!$6!4%&3869; 1$664- I T1#%(1&34)=U
+$$2-RTTZ&(616<63/T3&9631 TEH])g==
:3,6313&-&%39+RIG@&3@,&>!65![&3'%(1368HZ2)+$$2-RTT>>><264,$,39+&
L 410(/<(3><1&T1,/ $%IE1 &(T1./,$%A8&'623%$.&26'28$&(ZT. MM %$%T6(4AXH64H
:3,63138-8&%39+R![0,1&.66?!TM3,$,9%4!1%$%!4, $&B6IBEE %6(9, (/! 1%$%!KO-$,9&\!
+$$2-RTT1%$%K0-$,98<5,4&-<>63123&--<96'TIAIRA FRBYA, 1&.662<215!
0896"8&(1%$,6(-1.;1236K&9$!12963$(&3R

ol :3,@%9;!"($&3(%$,6(%4

ol 89%$%!PO-$,9&!%.
08&26-,$63,&-RIM]8HbN8%$%.%-88$2-RTT>>><. /1%$%4,$83%9:<(&$T1%6$%.%-&T
"18&($,5,&11$+360/+!,(@64@& &($!%(1!3&-&%39+!,(1$+&!5,841!B6(/6,(/BEBBED
08&26-,$63,&-RIH!-'%441(0".&3!653$+&316 @&3 @, &>1>&. | BD&1&11%-10964489%,6(165!
3&-6039&-6D

Coding Schedule

R ) ! | b%(/0%/&B-D

=l | con! )=1 | :0.4,9%%,6(11%3%&

E! | G3,/,(165!3&-6039& )E! | B*%3/&$!/3602D

9" | N109%$,6(1%.60$!1%$%5,9%6$,6( )9 | "($&3%9%, @&IL&L/(
VI | M3,$,9%41385489%,6( V! | 8,55838&($!%01,&(9&-
il | 76123,6317(6>4&1/& )i || :3%9%,9%41%1@,9&
S | M3&%$63!(%!& )S! | #-$&',91%2236%9+
X! | M3&%$63!.9697/360(1 X1 | O&YH, 5&I&L%%'24&
Y! | M60($3;165!63,/,( )Y | #289,%419%$&/63;
Ul [ W63'%$ K

=V<



A) Identifying Information about Each Unit of Analysis

"(1631&3!9B:(-03&!$3%(-2%3&(9;!%(1!$3%9&%.,4,$;Al$+&!5,3-$!$+38&&!9%$&/63,&-13&9631!>+,9+!
3&-6039&!,-1.&,(/'961&1!1%(1!536'1>+,9+!-6039&!,$!63,/,(%$& 1<

I
9"I#+2:%
B62&(15,&41D

I

M<=> |
B62&(15,&41D

!

@) +A+-1'&1)%.'()8%

a6>11,1!",1&(%,5;!$+,-13&-6039&n!W36'1>+,9+!GBH&!-6039&- 156 3!$+&!'%22,(/'B-&&!%.6 @&D!1,1!,$!
63,/,(%$&n!Q04%$,24&!%(->&3-1%3&!26--,.4&!,5!"196'&!%936--1%!3&-6039&!,(!1,55&3&(H-6039&-<

=91 [ :3,6313&-&%39+R!-(6>.%441-%24,(/!,(| BC | 0&96"&(1%$,6(!.;\:3,@%9;!
=U)X!I-$01;!B-&&1/0, 1&I T!#%(1&3! "($83(%$,6(YR®!
=U=\96D!

=; 1] :3,63!13&-&%39+RIG@&3@,&>!65![&3'| DEF!| 0&96"&(1%%$,6(!T!9%'&!%936--1%$!
3&-6039&-!1563!bZ2] 8%%$%!P0-$,9&!M6(5&3&(9&

=?1] :3,63!3&-&%39+R![0,1&.667!563!8%%$Y G! WO03$+&3!6(4,(&!3&26-,$63,&-1B-2&9,5
P0O-$,9&!b%.!>,$+!P&--113%(1 >+ 9+D

D! | M]8HbM *%%$%.%!& G! G$+&B

>I | G(/6,(/12&3-6(%4! -,-4 ! !

=VX



B) Qualifying Criteria

H-196!(&L$I-$&2AI"> 44181 %' (&!,5$+&!3&-603988B4,5;, (/193,$&3,%!563I$+,-19%6(%4; -, -<I*+&-&!
93,$&3,%!1&$&3",(&I>+&$+&31$+&16(4,(&!3&-6039&!56-$&3-193,$,9%4!1%$%!4, $83%9;!, (1$+&!.36%1&-$!
-&(-&<!"51%!3&-6039&!'&&S$-1%441$+38&193,$&3, %A $!,-12063$!65!$+&!1-%'24&1%(11$+&N(&L$19%$8&/63,&
%3&1961813&171)%.'()8%!*'%.1-'21 %9621 7:12$)%V&!2$%.%!47.+818)+2%)+7IHIJIKIILMI!+21+.!
%NS:(*%*1&)",1&()2$%)!7-7:5.+." |

!
["O*(872+'-174'(2!  *727&+872+%

86&-1$+&!13&-6039&!1236@,1&!,(563'%$,6(1 T!&109%$&!%8! 6P0$%!%0(1!1%$%5,9%$,6(n!BN</<R!a6>!
-1711%$%!9644&9%$&1nlc+&3&!16&-!,$!/6n1a6>! -1, $10-&1nbz!16!1%$%!-;-$&'-1>637n!c+%$!
%3&!-69,&$%4!,'24,9%$,6(-165!1%$%!-;-$&'-h!sD

*+,-116&-! -'2 1,(9401&!3&-6039&-1$+%$!,(5638 174'(2 I'-%!7.1%8213&4%$&1!$6!1%$%5,9%$,6(
B</<48667,&-A!1%$%!9644&9%,6(!.;!W%9&.66 7 APHEBH(7:1-%Q.!7)2+8:%!6(1$+&!,--0&<

Bg&-IT"6D
[

K"IF)+2+87:1)%8&:%8D+'-
86&-1$+&!3&-6039&!56-$&3!-930$, (;1%(1193,$, 9V @BIHBERI %$%5,9%8%,6(N
*+ -19%(!,(9401&R

1 238-&($,(/1(6$!6(4;162263$0(,$,&-1.0$!%64-613,-2-j

11 60$4,(,(/1B26$&($,%44;193,$,9%4 D!, BBLDH$%65,9%3,6(16(1-69,&%;1%(1!,(1,@,10%4-1$+%S$!
'%;1(69$!,"&1,%$84;1.81@,-,.4&; !

11 41ITI63156-$&3,(/193,$,9%41$+,(?,(/!.;1-02263$, (/12&624&!, (1563, (/'$+&,316>(162, (,6(<

] %-&116("";123,63138-8&%39+AI3&-6039&-1$+%$!16!(6$!236'6$8!193,$,9%4!385489$,6(1>6041A!563!
&LY%'24&AI1236@,18!6(H5% T#.0%8&H. Wb$BHE0$!503$+&3!&L24%(%S$,6(-16316(4;1%, 1%$!56-$&3, (
(%$%'. 3H&S..

Bg&-IT!6D

!

L"IR"11)+")!10-'Q:%*A% !
"-1$+&13&-6039&!1%99&--,.4&!1%(1!196'23&+&(-,.4&!>,$+60$!%(;!123,63! 7864& 16 (1 1%0$%5,9%%$,6(n
Bg&-IT!6D

I

=VY



C) Basic Information about Each Unit of Analysis

Y7,"%&&™,.,%"12'60, . $#*+i'
C+%%$!%3&!$+&!/6%4-Al-$3%P8B(&! &L 2&3,&(9&-!1693&%$63-165!93,$,9%4!1%$%!4,$&3%9;!
3&-6039&-t

" 1S$72196N7,1:9%.'&I8)+2+87:1%7271:+2%)7851)%.'()8%.18714%!+*%6-2+ &+ Y T!
S$7217)%12$%+)*%6&+-+-Al&Y% 72NFQS18)%672%+12$%, T |

"(1631&3!$6&4&9%$!93&%$63-165!93,$,9%4!1%$%!4,$&3%9;!3&-6039&-1563!,($&3@,&>-Al% (16 @ &3 @, &>
&L,-$,(/193,%$,9%411%%$%!4,$&3%9;!3&-6039&-!,-1(&9&--%3;<!"1&($,5;,(/!%!(0".&3!65!?&;!1&$%,4-16(!
&%9+13&-6039&!%(1!,$-193&%$63!+&42-1$6R

J 384,%.4;,1&($,5;18%9+13&-6039&4%4$&3!6(A

Jl -02263$1%!-8&489%,6(165!,($83@ ,&>&&-1$+%6$138238&-&($! 1, @ &3-&8&/GLISEIIBE5!
563'%$A!.9692/360(1!65!$+&!13&-6039&F-1938%6$63A1960($3;165!63,/,(AlSDA

J! &(-03&1%!$3%(-2%3&($!1961,(/123698&--<

*+&3&563&A!$+&!56446>,(/1,(563'%$,0044&89$&1!6(1&%9+!3&-60B9&R
!

U"IF)%72)!-7,% !

B62&(!15,&41D

V'IF)%72')14780A)'(-* !

*:2,9%41938%$63-Al.%-&1!16(123,63!3&-&%39+!1%(1!'&&IRA9&!,(193& %03, (/!'$+&!M]8HLN
1%$%.%-&A!,(9401&R

R!'[ R[GITIM,@,41-69,&$; O! | 0109%$,6(%4!,(-$,$0%,6(1B&IAGEAAI
,(563'%418109%$%,6(1-09+!%-1@+-AllsD
E! | E603(%4,-1TIQ&1,%!236109%,6('B&R/LA =! | = &-&%39+&3-AH&38109%$,6(
236109&3!-09+1%-1]]MAIJOAISD
FI | F6"&39,%4196'2%(;!B(6$!'&1,%! W! | We@&3('&($%4!T!:0.4,9!,(-$,$0$,6('B&<
236109%$,6(D J96A!.2.AlsD
B! | B3,@%%&@,10%4- G! | G$+&3Rls

"510613&-6039&!,-1938&%$& 1! ;I-& @&3%41%9$63-Al%441%223623,%$&! 441 &1-8&48&9$&1<
!

X"IF'(-2)51' &) +A+- |
C+&38&!,-1$+8&1938%6$63!.%-& 11 TI>%-I$+&!3&-6039&! 2&@E!26.4,-+&1h

B62&(15,&41.D

!

9Y"1Z),72 !

*:2,9%41563'%%$-Al.%-&1!6(123,88-&%39+!%(1!";!&L 2&3,&(9&!,(193&%$, (/!$+&!M]8HDN!
1%$%.%-&A!,(9401&R
!

=iU



S!'| S &.-,%& 6! | 6369+03&!WLS!B&</<A!l:8W!.369+03&!6

54,&3D
@!| @4,(&!9603-&!B$0$63,%4A14&--6(124%( #! | #6647?,$!B-$&2-1%(1!$664-!B-65$>%3& !¢
%4-6!%(%46/08&%9+,(/!'%$&3,%45D $6!236$&9%!1%$%D
' |[,1&6'B'6@,&A!1690'&($%3;A!@,1&6! | F! | F644&9%,6(165!3&-6039&-!B6$+&3!
-&3,&-AlsD 3&-6039&-1%3&!9644&9$&1D

\l 1\ 01,6!B2619%-$A!%01,6!-$63;A!$%4?D G! | G$+&B

W!| Wo0'&!B6(4,(&!,($&3%9%, @&A!-,'04%$,6( ! | !
1%'&A!sD !

"51%!3&-6039&!0-&-!-&@&3%4!563'%B22ZBRB, %0$&!>,44!.&!-&4&89$& 1<

99"I>7-A(7TA%H.M

*:2,9%414%(/0%/&-A!.%-&1!6(123,63!3&-&%39+!1% (1!, BR3,&(9&!,(193&%$, (/!$+&!M]8HbD!
1%$%.%-&A!,(9401&R

o' o(/4,+1 B! | B63$0/0&-&
W!| We3'%( ! ' [\ 3%..9
I [ 2%(-+! =! | =0--,%(!
Z! | Z3&(9+ G| G$+&B

"519613&-6039&!0-8&@&3%414%(/0%/&-A1%A44!> 441 &1-&48&9$&1<
!

9;"IB(4:+872+'-ID72%

80&! $6! $+&!5%-$! 2969&! 65! $&9+(646/;! 18 @&A62'&($+B2BB560(1! 9+%(/&-! 384%$&1! $6! $+&!
1%$%5,9%$,6(! 65! 603! -69,8$,&-! (! $+&! 4%-$! :8%3-A! 641&3! 3&-6039&-1 >,441 4,284;! (6$! ,(9401&! 9033
--0&-165!1%6$%5,9%$,6(<! *+&38&5638&A!$+,-196(%4:&-1 6ABE-60398-1&)",|; YOK! 7-1-%Q%) <!
a6>&@&3A!I>+8&(1%!20.4,9%$,6(! 1%$&! 9%((6$!.&! 1&$&HB8EMH 3&-6039&! ,-1021%$&1!38/04%34;Al
$+&!3&-6039&1,-1,(9401&1!, (I$+&!-%'24&<

B62&(15,&41.D

[

AP IHTIA%2IA) (1 !

TS \I' [ H104%-

# | *&&(%/&3-! G!| G$+&3!B-2&9,5,9!/3602D

#&@&3%4!/3602-19%(!.&!-&4&9B&1A!%(1!$+&!5,84BISHE & 5!$+&!$%3/&$!/3602!,-1(6$!
6.@,60-«

:|)



D) Variables and Categories Testing for the Theoretical Framework and Project Focus

Y7,"%&8,. %"12'60,.$#*+
C+06$19%3&1$+81/6%4-Al-$3%PEG(& &L 28.3,8(98-169B8%6$63-165!93,$,9%4!1%$%!4,$&3%09;!
3&-6039&-1h

" 1\)%612$%!+*06-2+8+%6*1)%.'()8%. 1+-1: +-061Q+2$12$%11)%: +, +-7)5!&) T\OL)!8) + 2+ 87!

*7271:42%)785T

S$+8$IHAY%.2M!+,1:9%,%-212$%!+*% ATL.17-41711) 78$%.11)%.%-2%*+-12$+.!

&)7,%Q")0TIS$+8%$1270%!'2$%)J!(-(.(7:1711) 78$%.T !
M3&%$885!93,$,9%411%$%!4,$83%9;138-6039&1>,441.&1-8&489$&11%- ($&3@,&>&&.%-&116(1+6>1>8&4.
$+&,3!13&-6039&15,$-1$+&1238&4,",(%3;153% '&>637A1.0$1%4-6!$H& BRAIEE!, (1$+&!1-96'248, 44!
&196(-,18381<!*+360/+!$+&!96($&($!%(%4;- -Al&%9+!, 1&($,5,&1!3&-6039&!,-1%(% B89
$61+6>1>8441 $15,$-1$6!-2489$&1193,$8.3,%<!*+&-&193,$&.3,%!>& 38! 1 & @ Y46 2ERIB(EH &
$+&638$,9%4!53% &>637BO-+EAPBRBL>&A41%-15 (1, (/-1536'1";123,63!3&-&%39+1%(1!
&L2&3,&(9&!,(1$+&!5,&4 (D401, (/1&'2,3,9%415,(1,(-16(!$+&!0-&3-F128&3-289%$, @&
*+8-8193,$83,%!1&-93,.&!$+&!3&-6039&F-106¢RUBE3 % $HI4419%$8/63,&-1B&LI&2$!563! @%3,%.4&!
)iRI23%9%,9%41%1@,98&A1%(11) YR!-289,%419%$&/63;A!-&&!.&46>D1%3&13823&-&($&11%-1G&-T"6!5,&41
$+9%%$1%63&1$,9?2&1!,51$+&!3&-6039&15,$-1$+&19%$&/63;<!I"51%!38&-6039&!5045, 4- 1905823 H(1 &L $3&
$+,-19%6(1. &I+ [+4,[+$&11 ;10! 641\ 0F<
*+81'63&193,$83,%!%!38&-6039&'8&$-AlI$+&! & SEREHBE 384, (%3;193,$,9%4 B,985H%6(
4,$83%9;153%'&>63?!18&@&46281!,(194B6AH&B>8 @&3A! (6(&!65!$+8&-&!93,$&3,%!%38196'204-63;!
5631$+&15,(%41-8&48&9%,6(165!,($83@,&>&&-Al%(1!1$+&!-8489$,6(1>, 441503 4B BISITHIINE <

!
91"1C-2%)782+P%!*%.+A-

"1$+&13&-60398,($8:3%9%, @&!, (1, $-11&-,/(1631962236%69+n!*+,-19604 L AI5ERI&N BD1&!
($83%9%, @&!563'%$-1-09+1%6-170,Z!708-$,6(-16 3! $+ & IGBIOL$6',-&!$+&!3&-6039&F-196($&($!
0699631, (/1$6!6>(!,($8&3&-$t<

Bg&-IT"6D
|
9K"ID+&&%)%-217 (*+%-8%.

86&-!1$+&!3&-6039&!3&96/(,-&!$+%$!$+&3&!,-1 (606 @&, $P0441%2236%9+!$6!93,$,9%4!1%$%!4,$&3%9;!
15631&L%'24&!.;1%113&--,(/1%!-2&9,5,9!$%3/&$!/3602!63!.;!655&3,(/1%1%2%$:6(R6,&-1563!
1,55&3&($!(&&1-165!$+&,3!1%01,&(9&n

Bg&-IT6D
!
9L"IB)782+87:17*P+38%

86&-1$+&!3&-6039&!236@,1&123%9%,9%41%1 @, 98B E % (1!$6!&'26>83!9,$,Z&(-1563!
'63&!TQI(L,/2&,$\!,(11%$%5,&1!-69,&%,&n

*+,-196041!,(9401&!B'04$,24&!%(->&3-19%03&!26--,.4&DR



8: || D%3$%WB6$&IS, 01 @,9&RI&</<AI-$&2] 3! | #$&2-1$6!$%2&!,(1631&31$6S&-EL%6$%!
9+%(/&!23, @%9;!-&$$, (/-163!$6! 964489$,6(163!.8.96'€264,$,9%44:1%9%
16>(46%11%1T$3%97?,(/!.4692&3 (940L,(1- (| 128$.$.6(+

H! | 0&96"&(1%%$,6(-1563! 74$&3(%$,@&! | "I | W6-$&3,(/1$+8&%0/,(%3$.6(!65!
$664-1%(1!-8&3@ 98084 1%-123, @%D; %4$83(%$ ADR</<Al-9&(%3,6-1651+6>!
236$898$, (/1-8%39+1&(/,(&-!63! 1,55&3&($!1%$%5,&11>6341!" /+$14661
'8--&(/&31%22- |

AT W6E-$&3, (1 &$>637-16514,$&3049; sl | G$+&B

&109%S$,(/1%(11&'26>&3,(/16$+&3-R!
+&42,(/12&624&),(1+&42, (/'$+6-&!
%360(1I$+8&!

W! | #02263$!>,$ 4G -Al%-?,(/1962%(,&! |! |!
563!, (-,/+$!,($6!$+&!1%6$%!$+&;!-$63&!
96'24%, ($-1%.60$!1%$%!2369&-, (/!B
38/04%$63;!.61,&-1&$9<D!

!
9U"15.2%,+8!711)'78% !

86&-15+&138-6039&1& 2+ %-,-&I$+%$1%!-;-$&' BH2236%9+!$6!9+%644& (/&-16511%$%5,9%$,6(!,-!
3&70,381!13%$+&3!$+%(!-+,5$,(/13&-26(-,.,4,$;!$6!,(1,@!10%4-n

W63!&L%'24&A1%!3&-6039&!96041!+,/+4,/+$!$+%$1%0(/ ARBY&F-123, @%9;!-&$$, (/-163!0-,(/!

%4$&3(%$, @&-!-&3@,9&-!,-1+&42504!$6!236$&9$!6(&F-12&3-6(%4!1%$%A!I$+&!>,1&3!-69,&$%4!,--0&-!
3&4%$&1!$6!1%$%5,9%%,6(!(&&1!$6!.&!%113&--&1!-;-$&',9%44;1% A4 285398/ 8&-6039&!9604 1!
+,/+4,/+$!1$+&13&-26(-,.,4,$;!65!.,/196'2%(,&-1$6!236$&9$!$+&,3!0-&3-F!23! @%9;<

Bg&-IT!*6D
!
WV"1=%7a+&%!I%N7,1:%.

86&-!1$+&!3&-6039&B6 @, 188 %34,5&! &L %'24&{B$+&!,'2%9$!65!1%$%5,9%$,6(16(!,(1,@,10%4-!63!
65!1%%$%!+%3'n

Bg&-IT!6D
!
9X"111%8+7:1872%A")5

*+,-19%$&/63;!,-1,($&(1&1!1$6!+,/+4,/+$!3&-6039&- 1 $5#$86?7&!1%(10(0-0%4!%2236%9+!BI6($&($!63!
563'%$DA!5,$!$+&!1236K&9$!5690-1&L $3&' & OB &AE 6B 9,%44;13&96"&(1&1!.;!&-$%.4,-+&1!
23%98%,$,6(&3-<!Q04%$,24&!%(->&3-1%3&!26--,.4&<

[ | :%3%$,904%3422&%4,(P,-0%4,-%%$,6(- =l | a,/+4;1)&96"&(1&1 .;1236K&9$!
B.%-&1!6(123,63!3&-&%39+!1%(1!,(14,(&! 2%3%(&3-163!&-$%.4,-+&1123%93,9,6(&

> $+1&((&1;! %(L'a,441=U)XD

]I | 0&-6039&1/6&1.&;6(1196($&($1631%! | <! | _&3;1((0-0%4%2236%9+&, $+&3! (!
-289,5,9124%$563'Al1%(1!,(-$&%11%,-15¢ | 96($&($!63!563'%S$

:36%1&3A$309$03%4!283-28FH @&
1%$%5,9%$,6(A!'%;.&!96((&9$, (/!$+,-1$6

=iE



> 1&3!-69,&%$%41%(1!264,$,9%411&.%$&
,-165$&6@&3466?7&1!,(193,%,9%4!1%$%

4,$&3%9;1&&!19+%2$&3¢ D!

:|g




Appendix IlI: ontent Analysis Sample

R)"l | #+2:% <=>! B%44R!%99&--&1'H23,4TQ%!!=U=)D
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Appendix IV: $articipant Information Sheet
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D:)*)!?,BB!2)!.-16,¥)95!1641.513)+!-*12).)=,5+15-1>-01=*-Al517,.3!81*5@! 205! >-0*!9:15* 205,
?,BB!:)B8!0+!0.6)*+51.6!:-?12)+5!5-1)60915)! 12-05!2,3!6151!1.6! 6)+,3.!'B15OMHE5)*19>!
*)+-0*9)+!,.15:)1=050%*)$!/-0*!,.805!?,BB!1B+-16,*)95B>!1==)95!5:)!6)4)B-8 &) &1 51!B,5)*19>!
819713)1'5-3)5:)*1?,5:15:)IQRS!C*,419>11.5)*.15,-. 1B@!?:,9:@!08-.1802B,915,2)&*))BB!
199)++,2B)!-.B,.)!5-11.>-.)!,.5)*)+5)6!,.15)19:,.3!12-05!2,3!6151$!

|

974 89:;1:A>1:9>17B==<JQ>IA<=M=IBC!;:M<KR!?:A;F!
C-5).5,1B*,+7+!,.*)B15,-.15-15:,+1+506>11*)!14)*>1B-?$!1J.5)*4,) ?+12.BBIZ3) 6!,=1*)U0) +5) 6 $!
D:,+!A1>!,.9B06)!+,A8B>!.-5!U0-5,.3!12>1.1 AB@5!U0-5,.3!12>1.1A)!1.6!1B+-!).+0*,.3!5:15!
5:)%)11*)!.-16)51,B+!5:15!9-0B6! 2)! 0+)6! 5-!1,6).5,=>11181*5,9,81.5$! SH! 5, 4B 5:)! 8)*+-.!
,.5)*4,)?)6!9-0B6!2)!,6).5,=,)6@!7?:).!5:)>1:14)19:-+).1.-515-12) @!5:*-03:11.1)**-*1- 1-0*I81*53$!
D:,+1?,BB!2)!166*)++)6!2>1*)A-4,.311.>19-.5).515:1519-0B6!2)!0+)6!5-1,6).5,=9!81*5+!?:-!
?,+:15-1"A1,.11.- >A-0+!=*-Al1BB!=,B)+@'*)9-*6,.3+@!1.6!6-90A).5+3!
D:)*)!9-0B6!2)!6,+9-A=-*51*)B15)6!5-11181*5,90B1*!U0)+5,-.11+7)6$!/-0!9)! | HBB)) ?)*!
,.11641.9)!-=11.>11*)1+1>-016-1.-5!?,+:15-16,+90++@!-*!>-0191.19:--+)1.-515-11.+?)B1M15,90B 1 *!
U0)+5,-.1-*16,+9-.5,.0)!81*5,9,815,.3!,=!>-01?,+:1=-*11 >I*) 1 H- $!

|

8<QQ!VHI;:M<KR!?:A;I<K!;9<=IA>=>:AD9I?ABE>D;!J>IM>?;|DBKC<L>K;<:QF!

ZBB! ,.=-*A15,-.! 9-BB)95)6! =*-Al P-*I 12-05T! >-0! 60%*,.3! 5:)! *)+)1*9:1 8*-;)95! ?,BB!12)! 7)85
9-.=,6).5,1B!1.6!1.>18)*+-.1B!,.=-*A15,-.1>-0!8*-4,6)!?,BB!2)!A1.13)6!,.1199-*6 1.9) ! 2&E1 51!
8*-5)95,-.I1B)3,+B15,-.$!CB)1+)!+))!H[:15!?,BB!:188).!5-|A>IC)*+-. 1BIP2B-?T!=-*1=0*5:)*!
,.=-*A15,-.$!!!

|

W7  89:!1P<QQ!9:??>K!;BIVH!">A=BK:Q!2:;:F!!

/-0191.19:--+)I5-1")A1,.11.- >A-0+@!-*!>-0!91.19:--+)15-12)!.6).5,=,)6$!J!?,BB! 1+7!>-(2105!
>-0*18*)=)*).9)!,.15:)19-.4).5!=-*Al11.6!>-0191.19:--+)!12)57)).15:)!=-BB-?,.3!-85,-.+K!1T!2)!
U0-5)6!2>1.1A)0!12T!.-512)IU0-5)6!2>1.1A)!205!,5!,+1-71>15-10+)!116)+9*,85,-. @HEOPL B-+!
-=11.1-.B,.)!31A)I'LIH)A8B->))!-=!I'LIHA,66B)!+9:--B!5)19:)*I1)59$0!9T!.-5! 26LA>HK1A)!
1.6!).+0%)1.-1,6).5,=,12B)*)=)*).9)+$1J!?,BB!5*)15!1BB!8)*+-. 1B!6 1 5.B"99-518*)=)*).9) +$!

|
[,5:,.15?-1?))7+11=5)*15:)!,.5)*4,)?@!J!?,BB!1.-.>A,+)!1BB!5:)!8)*+-all5!1!J!:14)!9-BB)95)6!
=*-A@!-*112-05@'>-0!,.19-..)95,-.1?,5:15:,+1*)+) 1*9:18*-,)95@!?,5:15:))N9) 85, -.1-=1>-0y Bt .+
=-*Al1.6!1.>!8)*+-.1B!,.=-*A15,-.15:15!91.12)!802B,+:)6!1+!,.6,915)6!2>!>-0*11.-.>A,+15,-.!
8%)=)*).9)+$!/-0*19-.+).5!=-*A11.6!5:,+16151!?,BB!2)!*)51,.)6!=-*I 15! B) 1+BHIH!A1>!2)!

!
=S=



199)++)6! 251 A)A2)*+! -=! 5:)1 )4)1*0:! 5)1A! 1.6@! ?:)¥)! .)9)++1*>@! 2>! A)A2)*Bt)=!
A_A)*+ 551+ 3-4)*.1.9)! 1.6! 106,5! 5)1A+@! 2>! A>! =0.6,.3! 2-6>@! 5:)! _9-.-A,9! 1.6! X-9,1B!
)4)1*9:1a-0.9,B@!-*12>1%)30B15-*>1105:-* 5,)+$1Z.-. >A, +)6!,.=-*A15,-.1?, BBI1B+-123:7)85
A,.,AOAI-=115!B)1+5!#!>)1*+@! 205! A1>!2)1802B,+:)6!,.! +088-*5!-=1 5:)1 ) +) 1961161 }-*!
*51,.)6!,.6)=,.,5)B>@!?:)*)!,5!,+|B,7)B>!5-1:14)19-.5,.0,.3141B0)!=-*1*)+)1%0:180*8-+)+$!

|

766,5,-.1BB>@!1.))N5)*. 1BI+)*4,9)l A1>12)10+)615-15*1 +9%,2)!, 5)*4,)?1%)9-3653+801+)@!
5:)1 5%1.4+9* 85,-.1 13).9>! 2-0B6! 2)! ¥)UO,*)6! 5-! +,3.1 11 9-.= 6).5,1B,5>! 13*))A).5! 16151!
8*-0)++,.3113%))A).5!,.1-*6)*15-17))81>-0*18)*+-. 1B!,.=-*A15 -.1+1=)$!

|

J=1>-0!6)9,6)!5-1?,5:6*1?!115!1.>18-,.5!=*-A181*5,9,815,.3@! 1BB!-=!>-0*1 6 1 ) ¥ 5 BB)@$!
D:)!-.B>1)N9)85,-.+!5-15:,+11*)! =1>-016)9,6)!5-1?,5:6*1?1 1=5)*1=,.6,.3+! -=15:)| §5})14)!
1B*)16>!12)).1802B,+:)6 @!-*!,=!>-0*1,6).5,=,)*+1:14)12)).!,**)4)*+,2B>1*) A-4)6!60*,.3!5:)!19-0*+)!
-=15:)1%)4)1*9:18*-;)95!1.6!>-0*16151!91..-5!2)!,6).5,=,)6! 1.>A-*)$!
|
al*6,==!",4)*+,5>! +15:)IF151!a-.5*-BB)*!1.6!,+!9-AA,55)6!5-1*)+8)95,.3! 1 @B *H>-0*!
8)*+-.1B!6151!,.1199-*61.9)! ?,5:!>-0*1 )N8)9515,-.+! 1.6! F151! C*-5)95,-.! B3, $B00*5:)*!
,.=-*A15,-.112-05!F151!C*-5)95,-.@!,.9B06,.3K!!
|

M >-0*1* 3:5+!

M 5:)IB)31B!21+,+10.6)*1?:,9:1a1*6,==I".,4)*+,5>18*-9)++)+!>-0*18)*+-.1B!6151!=3")+)1

M al*6,==".,4)*+,5>|+IF151!C*-5)95,-.!1C-B,9>!!

M :-?15-19-5195!15:)!la1*6,==!I".,4)*+,5>IF151!C*-5)95,-.1S==,9)*!

M :-?15-19-5195!5:)1J.=-*A15,-.1a-AA,++,-.)*[+1S==,9)!

|

A1>12)!I'=-0.6! 15{558+KLL???7$91*6,==$19$07L802B,9M,.=-*A15,-.L 8-B,9,)+M1.6M8*-9)60*)+L61"
8*-5)95,-!
|
XY 89:;19:?2?2>K=I;B!;9>1L:;:1:;1,9>I>KLIBC!;9>1A>=>:AD9!?ABE>D;F!
Z515:)1).6!-=15:)1*)+)1*9:18*-;,)95@!5:)!1.-.>A,+)6!P199-*6,.3!5-1>-0*18*)=)*).9)+ T!@1BB!I 2)!
0+)6!=-*1802B,915,-.+!P+))!12)B-?T!1.6!A1>12)!0+)6!=-*I=050%)!*)+)1*9:18*-;) 95+ $1-N®) 485+
6151!'A1>12)!A16)!802B,9B>!141,B12B)!,.!-*6)*!5-1=-+5)*1-8).1*)+)1*9:11.6!:) BIHIS:B1*+!
1.6!8*195,5,-.)*+!5-1B)1*.112-05!?1>+!5-1)60915)!12-05!2,3!6151$!799-*6,.3!5- I >DEAB*E2)
1.>18)*+-.1B!6151!?,BB!2)!*)A-4)6!2)=-*)!1.>1=-*Al-=1+:1* .31517)+!8B19)$!
|
6YY 89:;!P<QQ!9:??>K!;B!;9>IA>=@Q;=IBC!;9>!IA>=>:AD9!?ABE>D;F!
D:)*)+0B5+!-=I5:,+18*-;)95!? BB!2)!,.9B06)6!,.!A>IC:FI5:)+,+$!J51 B¥.8A.15-1802B, +:!5:)!
*)+0B5+! -=!1 5:)! *)+)1*9:1 8*-;)95! .1 1916)A,9! ;-0*.1B+! 1.6! 8*)+).5! =,.6,.3+. 1) 9)+3$!
(*215,AlU0-5)+!=*-Al5:)1,.5)*4 )?+1A1>12)10+)6$!".B)++!+8)9,=,91BBBI53))5:)!9-.+).5!
=-*A@!81*5,9,81.5+!?,BB!.-5!2)!,6).5,=,)6!,.11.>1*)8-*5@!802B,915,-.!-*18*)+).515,-.$!
J=1>-0!1%)1,.5)*)+5)6!,.15:)1*)+0B5+!-=15:,+18*-,)95@!>-0!91.1*)9),4)!1119-8802K:)6!*)+0B5+!
2>19-.5195,.315:)!C*,.9,81B!J.4)+5,315-*IPJ. 1! X XG) & !c91*6,==$1 9FH
|

667 89:1<Cl;9>A>I<=1:1?ABJQ>VF!
J=1>-017,+:15-19-A8B1,.@!-*1:14)13%-0.6+1=-*19- 9)* +112-05!1.>!1+8)95!-=15:)IAL..)*!, .1?:,O:!
>-01:14)12)).1 188*-19:)6! -*1 5+)15)6! 60*,.3! 5:)! 9-0*+)! -=1 5: +1 ¥)+)1*9: @! 8B)1+)! 9-.51195!
X1.6)* X1.6)*,c91%6,==$19$07.! 5:)! =, *+51 8B19)$! J=! 5:,+! 6-)+! .-5! +-B4)! 5:)1 ,++0)@! >-0! 91.!
9-.5195!5:)1+08)*4, +-*>I5)1Al-=15: +18%-;)9514, 11F*1Z* )Id, . BEAB Zc91*6,==$ 19 J=!>-0*!
9-A8B1,.5!,+1.-51A1.13)6!5-1>-0%1+15,+=195 - @'>-0/A1>19-. 5195!5:) a: 1, *-aNS)E) 1*9:!
_5:,9+1a-AA 55)) TIPF*IF1A,1.1a1*.)>T!4,41*)>Fc91*6,==$19367

|

!
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J=1>-011%)1:1*A)6! 2>1517,.3181*51 | .15: +1%)+)1*0:1 8*-))95@! 5:)*)! 1*)! .-1 +8)9, 1B)! 91A - |
1++1.3)A).5+$1J=!>-011*)1:1*A)6!60)!5-1+-A)-.)e+1.)3B,3).9) @!>-0!A1>!:14)!3*-0.6+!=-*IB)31B!
195,-.@!205!>-01A1>!:14)!5-181>!=-*] 5$

|

6G7 89BI<=IBAR:K<=<KR!:KLIC@KL<KR!:9<=!A>=>:AD9!?ABE>D;F!

D:)! %)+)1%0:! +! -*31.,4)6! 2>1 J.1! X1.6)*! 1+! 81*5! -=1 5:)! 6-95-*1B! 8*-3*1AA)! fF-95-*! -=
C:,B-+-8:>IPV-0*.1B,+A@!E)6,1!1.6!a0B50*)Tg! 15!5:)!X9:--B!-=1V-0*.1B,+A@'E)6(F)1.6!a0B5
PVSE_aT!,.!lal*6,==1". 4)*+ 5>$ID:)*)+)1*9:1 +1+08)*4, +)612>IF*IZ* )Id,.5G!1. 6 B)+91!
X-21.6)!1.6!=0.6)612>15:)]_9-.-A,9!1.6!X-9,1B!')+)1%9:1a-0.9,BS$!

|

6N7  89BI9:=IA>I<>P>L1:9<=IA>=>:AD9I?ABE>D;F!

D:,+! %)+)1*9:1 8%-:)95! :1+! 2)).1 ¥)4,)?)6! 1.6! 3,4).! 1! =14-012B)! -8,.,-.! 2>! 5:) VSE_al!
")4)1%9:1_5:,9+1a-AA,55))$!

|

607 )@A:9>AI<KCBAV::<BK!:KLIDBK::D;!L>;:<Q=!!
X:-0B6!>-01:14)11.>1U0)+5,-.+1*)B15,.315-15:,+1%)+)1*9:18*-))95@! >-0! A1>! 9-. 5 BIB! A)!
~*A1BI?-*7,.31:-0%+K!!

|

J.11X1.6)*1

X1.6)*,c91*6,==$19907

hC:-.)l.0A2)*i!

|

%9:KM! HB@! CBA! DBK=<L>A<KR! ;B! ;:M>! ?:A;! <K! ;9<=! A>=>:AD9! ?ABBx=D;T!BIC! HB@!' L
?:A;,<D<?:;>5!HB@!P<QQ!J>!IR<I>K!:!IDB?H!BC!;9>!":A;<D<?:K;!| &KCBAV:I4BKRB&>E 1 :KL
DBK=>K;!CBAV!;BIM>>?ICBAIHB@A!A>DBAL=7!

!

!

! !
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Appendix V: $articipant Consent Form

UNIVERSITY
PRIFYSGOL

*(,.(%!)*$+!
CARDYD (-(%l)$+

CARDIFF |§

!
D,5B)!1-=1%)+)1*9:18*-:)98K5,91B!<,3IF151!j,5)*19>KID:)-*>@!")+)1*9:11.6!D*1.+=)*!
|

X' _al*)=)*).9)!1.619-AA,55))KI"&L"%CR &&#@!VSE_al')+)1*9:!_5:9+la-AA,55))!
|

Q1lA)!-=la:,)=LC*,.9,81B!J.4)+5,315-*K!J.1!X1.6)*!
"Q>=>!
! <K<;<:QlJB
!

J19-.= *AI5:1511:14)%)1615:)!, =-*A15,-.1+:))5!6 15)6!"#$%%6$"&"&14)*+ - 1%6I=-*15")
*)4)1*0:18*-:)95%! !
|

J19-.= *Al5:1511:14)10.6)*+5--615:)!, . =-*A15 - 1+:))5! 615)6! "#$%%S$"&" &! 4)*+ - |
5:)112-4)1%)+)1*9:18*-:)9511.6!5:15!J!:14)!:1615:)!1-88-*50.,5>15-11+71U0)+5,-.+!1.6
5:)+)1:14)12)).11.+2)%)6!+15,+=195-* B>$!

|

J10.6)*+51.6!15:15!A>181*5,9,815,-.| +14-B0.51*>!1.6!JI LAl =%))15-1? 5:6*1?15 21
2,5:-05!3,4,.3111%)1+-.11.61?,5:-05!1.>1164)*+)!19-.+)U0).9)+$! !
|
J19-.4).5!5-15:)18*-9)++,.3I-=IA>18)*+-. 1B!,.=-*A15 -.IP.1A)O!8*-=)++ - 11.6!*-B)T
5:)! 80*8-+)+! )N8B1,.)6! 5-! A)$! J! 0.6)*+51.6! 5:15! +09:! ,.=-*A15,-.! 2,BB! 2)! ;)|
199-*61.9)!?,5:11BB!188B,912B)!6151!8*-5)95 -.1B)3,+B15,-.11 .58, .5,6%,952!0.B) + !
6,+9B-+0%)! +1*)U0,*)6!2>1B1?!-*18*-=)++ - 1B!-2B,315,-.$!
|

J10.6)*+51.6!?:-17, BBI:14)1199)++!5-18)*+-.1B!, .=-*A15 -.18*-4,6)6 @':-?!5:)! 6 1 Bk
2)1+5-%)611.6!7:15!?,BB!:188).15-15:)16151115!5:)1).6!-=15:)1%)+) 1*9:18*-;)95$! |

J10.6)*+51.6!5:151J191.19:--+)I5- AL, 11.- >A-0+@!-*!9:--+)!5-12)!,6).5,=,)6$!
I

E>18%)=)%).9)!,+1,.6,915)612>15,97, 31-.)I1-=15:)+)1-85 - +K!

!

hititt  /-0191.1U0-5)!A)12>1. 1A)$!

|

hillit  CB)1+)!6-1.-51U0-5)!A)12>1.1A)@!205!,5!,+1-7!5-10+)1+8)9,=,9!,.=-*
JIA).5,-.12:, 9:1A1>1A)1.15:15!5:-+)!, IA>I= )B6IA1>12)112B)!5-!
6).5,=>12:-1 +1+8)17,.31P)$3$!H9*)15-*I-=11.1- B,.)I131A)!12-05!2,3!6
LIH)A8B->))l-=I]IT$!/-0191.11B+-1B)5!A)!7.-?!,=1>-01:14)111+8)9,=,0!
8+)=)%).9)1-.1:-21>-01?-0B6!B, 7)!5-12) 1¥)=)**)615-%

hillil  CB)1+)!6-1.-51U0-5)!A)12>1.1A)11.61).+0%)1.-1,6).5,=, 12B)1¥)=)*).0)}+$

=SV



J10.6)*+51.6!5:1511=5)*I5:)1*)+)1*0:18%-)95@! 1.-.>A,+)6!P199-*6,.315-1A>18%)=)] |
6151!A1>12)10+)6!=-*1=050%)1%)+)1*9:18*-)95+$!_NO)*85+1-=I5: +16151!A1SIDPAIR
141,B12B)!,.1-*6)*15-1 =-+5)*1-8).1%)+)1*0:1 16! ))B8!-5:)*1 +9:-B1*+! 1.6! 8*195,55)
B)1*.112-05!?1>+15-1)60915)112-05!2,3!6151$1J!0.6)*+51.6!5:15!P0.B)++!;)6794B)
2>1A>18%)=)%).9)+112-4)T! 5!?, BB!.-5!2)!18-++,2B)!5-1,6).5,=>1A)|=*-Al5: +16151$!

|

J19-4).515:12),.31 106,-! ¥)9-*6)6! =-*1 5:)I 80*8-+)+! -=! 5:)! ¥)+)1*9:! 8*-;)95! 1.6!
0.6)*+51.61:-?1,5!2, BBI2)!10+)6!,.15:)1%)+)1*9:$!
|

J10.6)*+51.6!5:15!1.- >A,+)6! P199-*6,.315-I A>18%)=)*).9)+T!)NQ)*85+! 1.6L-*14)*]
UO0-5)+1=*-AlA>!, 5)*4,)21A1>12)10+)6!1+!181*5!-=15:)1)+)1*0:1802B,915,-.$!
|

J10.6)*+51.6!:-?15:)!=,.6,.3+11.6!*)+0B5+!-=15:)1*)+)1%0:18*-;)95! 2, BB!2) 1 2*EB16!
802B,+:)6$!
|

J113%))15-1517)I181%5!, 15: +1%)+)1*0:18*-)) 953!
!

!
!
!
! ! ! ! ! ! ! ! ! ! ! ! !
Q1A)!-=181*5,9,81.5!P8*,.5T! | F15) ! ! ! X,3.150%)!
!
!
[

!

J.11X1.6)*! | ! ! ! ! ! ! ! ! ! !
Q1A)!-=18)*+-.1517,.3!9-.+).5! F15) ! ! ! X,3.150%)!

pP8*,.5T!

I

!

C*,.9,81B!J.4)+5,315-*!! !
$BQ>!BC!?>A=BK!;:M<KR!OBK=>K;
[?A<KA

!

!

%o-#(]I3*N)*SI"HSY & & HY&(11&(1+31$., #S'-!
|

IAAIBRIN0.118. (" 31%)106-&, 1", (%ol *S+6H].. "1

=Si



Appendix VI: EExpert Interview Guide

!
6780A)'(-*18)%72)17-*)%.')8%b !

JI M6041!;608&44!'&1%.60$!;603126-,$,6(1%(11$+&!364&!;601+%1!,(1938%$, (/!$+&!3&-6039&N
J 48%-&118-93,.8!$+&!3&-6039&!;60193&%$&11%(1!+6>LIER@B&A628I1<
I c+%$!>%-1:6031/6%41563!$+,-138-6030&nN

ol 8,11:60+%@&!%!-2&9,5,9!,1&%!63196(9& PEIEH6& V' (%$% &AS!¢hAR |

ol M6041!;6011&-93,.&!;603H#(,%&*0$!*/, 165!$+&!3&-6039&RIC+%6$!16&-1%(!

&'26>&3&110-&3!T19,$,7&(1466?!4,2&!$6!;60n
11" 1a6>1'09+19%(11>+%6$!-+604112&624&12(6>1TI0(1&3-$% (1! T! B 48!$6!
16!T!s1%5$&3!0-,(/1;60313&-6039&n

[
12)72%A+%.17-1711)'78$%.b!

JI a6>!1,1!;60!$3;!$6!3&%9+!$+,-14,$&3%9;! T!&'26>&3!$&3H0
o! a6>1%(1!>+;!1,1!;60!1&9,1&!6(!$+&!1&-,/(1%(1!96($&($!6 5!$+&!3&-6039&n
0! GJ2#12'4"%I$HI%&V" . $"%S$, LH!'V VH+%+1H%& 1 + #(,"YoSt*+. 48 %-, (%6 "H&, 'H+'$2
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Appendix VIII: E£ducator Survey Questionnaire

oFb - der onlineFragebogen

educator-survey — base 25.11.2021, 10:43
Page 01

Educator Survey: Teaching about Digital Technologies & (Big) Data

You are being invited to participate in a research study titled "Critical Big Data Literacy. Theory, Research and Transfer".
The study examines ways to educate citizens about digital technologies and (big) data and foster a critical reflection of
data structures within society. In the context of this wider study, this survey investigates educators’ experiences and their
needs and wishes when it comes to teaching about digital technologies and (big) data. This research is being conducted
by Ina Sander, Data Justice Lab, Cardiff University as part of her PhD project.

This survey is targeted at educators from different backgrounds who are interested in teaching
about topics around digital technologies, data security, (big) data and/or datafication.

The survey shouldn’t take longer than 15-20 minutes to complete. Your participation is entirely voluntary, and you can
withdraw at any time. You are free to omit any question. Your data will be treated entirely anonymous and you cannot be
identified by the data you submit.

Please do feel free to elaborate on any point with as much detail as you want. Your thoughts, opinions and practical
experiences are very valuable for this research. Please answer as honestly as possible as there are no right or wrong
answers.

All necessary precautions have been undertaken to ensure the security of your data within GDPR (General Data
Protection Regulation) guidelines. This study has been approved by the Ethics Committee of the School of Journalism,
Media and Culture at Cardiff University.

If you have any other questions regarding this survey or the study, or if you are interested in the findings of this survey,
please send an email to: Sanderi@cardiff.ac.uk

Thank you for taking the time to participate in this survey.
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1. How old are you?

Under 20 40-49
20-29 50-59
30-39 Over 60

2. Gender: How do you identify?

Female Prefer not to say
Non-binary Self-describe:
Male

3. What is your nationality?

4. What is your country of residence? (Where do you live and work?)

=XE
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5. In which area of education do you work / have you worked / will you work?
You can select more than one option.

Pre-School Vocational training NGO / Civil Society
School Adult / Further Education Library
Teacher Education / Training Non-formal Education (e.g. Other:

Media Education Centre)

Higher Education (University)

6. Please specify your position or role.

(For example: English teacher in primary school / university lecturer for civic education / digital security trainer / etc.)
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Experience with teaching about digital technologies and (big) data

systems

7. How well-equipped do you feel to teach about the following topics?

(Do you have the knowledge and/or resources to teach about the following topics?)

Digital technologies in general
(e.g.: Where are digital technologies used? How does the
internet work? Where can | find information online?)

Data security
(e.g.: How do | recognise safe websites? How can | protect
my data online? Which alternative apps and services exist?)

(Big) data systems & algorithms

(e.g.: What is a (big) data system? How do algorithms work?
Where are data systems and algorithms used in our daily life?
Are data systems ‘objective’?)

The way digital media & (big) data affect society
(e.g.: In what ways have digital media and data systems
changed our life? How is my data used online? Which
decisions are already being made by algorithmic systems?
What consequences does this have?)

8. How experienced are you in teaching about the following topics?

(How would you assess your experience with these topics?)

Digital technologies in general
(see above)

Data security
(see above)

(Big) data systems & algorithms
(see above)

The way digital media & (big) data affect society
(see above)

Not
Notatall  Slightly Moderately Very Extremely applicable
1 2 3 4 5
O @) @) O O
O @) O O O
O @) @) O O
O O O O O
Not
Notatall Slighty Moderately Very Extremely applicable
1 2 3 4 5

=XV
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9. Which topics around digital technologies or data systems have you covered in your teaching?

10. Which key skills or understanding do you want learners to gain?

11. Please feel free to add more information, for example on the context in which you’ve taught about these
topics, the methods you’ve used, or the challenges you’ve encountered? What worked well, what didn’t?

=Xi
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Educational resources about digital technologies and (big) data
systems

12. How do you inform yourself about digital technologies and (big) data systems?

13. Where do you look for teaching material? Have you encountered any problems in finding teaching material
on these topics?

14. How satisfied are you with your access to information and teaching material on the following topics?

Not
Notatall  Slightly Moderately Very Extremely applicable

Digital technologies in general O O O O O
(e.g.: Where are digital technologies used? How does the
internet work? Where can | find information online?)

Data security O @) O @) O
(e.g.: How do | recognise safe websites? How can | protect
my data online? Which alternative apps and services exist?)

(Big) data systems & algorithms O @) O O O
(e.g.: What is a (big) data system? How do algorithms work?

Where are data systems and algorithms used in our daily life?

Are data systems ‘objective’?)

The way digital media & (big) data affect society @) @) @) O @)
(e.g.: In what ways have digital media and data systems

changed our life? How is my data used online? Which

decisions are already being made by algorithmic systems?

What consequences does this have?)
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15. When it comes to educational resources about digital technologies and (big) data systems, how useful do

you think the following formats are to you and your students?

Texts (e.g. blogs, articles, commentaries, brochures etc.)
Images, infographics

Entire websites (e.g. resource collections, interactive
experiences etc.)

Short videos

Longer films (e.g. documentaries or fictional movies)
Audio formats (e.g. audio stories, podcasts)

Recorded talks (e.g. TED talks)

Online games

Offline/analogue games (e.g. card or simulation game)
Quizzes

Online courses

Apps

Notatall Slightly ~Moderately
1 2 3
@) @) O
O O @)
O O @)
O O @)
O O @)
O O @)
O O @)
O O @)
@) @) O
O O @)
O O @)
O O @)

Very

O O O

O OO OO OO0 O0O0

Extremely

O O O

O OO O O OO0 O0Oo

Not
applicable

16. Can you think of any specific resources that you found useful in your teaching? In general, what makes a

resource useful for you?

XX
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17. The following statements represent different findings on how best to educate about digital technologies and

data systems. Based on your practical experience, to what extent would you agree or disagree to these

suggestions?

Interactive approaches are a great way to engage
learners.

Including real-life stories can help learners
understand complex issues.

Appealing visualisations of data systems can help
learners to engage emotionally.

Shocking learners in order to make them realise
that they are affected by a certain societal issue
can be a beneficial approach.

There is no one-size-fits-all approach and different
learners need different approaches.

In order to understand data systems, learners
should use data and datasets themselves.

Education about digital technologies can also take
place through offline/analogue methods.

When educating about critical developments in
society, educators should always present
constructive ways forward.

It is up to the individuals to protect their data online.

It is important to not just raise awareness, but also
to mobilise people to take societal/political action.

Neither

Strongly agree or

disagree  Disagree disagree
1 2 3
@) @) @)
O O O
O O O
@) @) @)
@) @) @)
@) @) O
O O O
@) @) @)
@) @) @)
(@) @) @)

XY

Agree

Strongly
agree

Not
applicable
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18. Do you have any additional comments — for example on what you would need to be better able to educate
about digital technologies and data systems? Are there particular kinds of resources that you need but can’t
find? What are your wishes for educational resources? Do you have any other final remarks?

Last Page

Thank you for completing this questionnaire!

| would like to thank you very much for helping me to better understand educators' experiences and their needs and
wishes when it comes to teaching about digital technologies and (big) data systems.

If you are interested in testing and providing feedback on a new educational resource on these topics that is
being developed as part of this project, please send an informal email expressing your interest to:
sanderi@cardiff.ac.uk .

You can also send an email if you would like to be kept updated about the findings of this survey.

Your answers were transmitted, you may close the browser window or tab now.

M.A. Ina Sander, Cardiff University — 2021

=YL
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Design and Content Decisions
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Publication and Dissemination

c&!11&89,1&11$614%0(9+!603!d*&%9+,(/1%.60$!8%$%e! 308BA!$+&! &/, ((,(/165!#&2$8 . &3<!"(!
'%(;1960($3,&-AIP04;1%(1IHO/0-$1%638.1$;2,9%44; 1$+&$6¢!, (1>+,9+1'%(;18&.109%$63-1%6 3816 (1$+&., 3!
-0"&3!.38&%?A!-6!>&11&9,1&11%/%, (-$14%0(9+, (/!$+&13&-6039&!1103, (/! $+&-&!-0"&3!'6($+-<!
*+&1.&/,((,(/1651#8&2$& &3AI+6>&@&3A! ,-1%!$;2,0%4!\ 286! -9+664F!$,'&! 28&3,61(6$!6(4;! (!
-9+664-A!.0$1%4-6!,(1503$+&31%(1!,(563'%4! &109%$6R(! &109%$63-! 24%(! $+&,3! $&%69+, (/! 563!
$+8&!1:8%31%+8&%11 65! $+&'<!*+0-Al $+ -1 96(-$, $0$& 1! $-4&3, BESH3! 0-| $6! 20.4,-+1 603! 3&-6039&A!
+62,(/!>8&!>6041138%9+! &109%$63-!,(1%!$, &I >+&(1$+&;1%3&! ,($&3&-$&1!,(14&%3(, (/! %.60$! (&>
$62,0-19%(1!" /+$1&@&(196(-,1&3!,(9401,(/1%!93,$,9%4!1%$%!4, 83968, (& &, 3138969+ (/<

C&!1655,9,%44;14%0(9+&1!603!3&-6039&!6(1#&2$& &BUEAKIC&I$66?!-& @&3%4!%62236%9+&-!
$61>,184;11,-&',(%$&! $+&! 38-6039&!%6(1! +62&5044;! 3&YHBIAM01L,&(9&! 65! &109%$63-! >+6!
S &Y ($83&-$&1! (1 $8I69+, (/! %.60$! 1%6BB6$,6(<! W,3-$! 65! %A4A! >&! -+%3&1! (&>-! %.60$! $+&!
38-6039&!19%(11%!-0"%3;165!1603!/6%4-156318%9+!9+%62$&3! @H&B=_,%!:3, @%9;!"($&3(%$,6(%4F-!
$>,$$&3!%9960($A! $+&!1%((60(98'&($! 38%69+&1196(1%01,&(9&! GEHABES '%?,(/!,$!:3,@%9;!
"($&3(%$,6(%4F-1 $+,31! '6-$! 2626U$>&ES! (! #&2$&'.&3A! %(1! @,%! ;! 2&3-6(%4! %9960($! %(!
%11,$,6(%MXX0L&3-1>83838%9+&1<1*6138&%9+1603, ($&(1&11%601,&(9&A>&!503$+& 310848620
+06-+$%/-1 -09+! %-1 d7'&1,%! &109%$,6(eA! dZ7*&%9+&3N1eAl dZaNeA! d723,@%ieBBldZ$>4Ze
dZQ&1,&(2y1%/6/,7e! B'&1,%! 2&1%/6/;D! %(1! $%//&1! 3&4&@%ESS,6(-! -09+! %-! '&1,%!
&109%$,6(1%--69,%$,6(-<

H29%3$!536'!1,-$3,.0$, (/!$+&!38-6039&!6(1-69,%64! 8AHB1%4-61-&($1$+&5, (%64!38-6039&!$6!603!
$&-$19601,&(9&A%441: 181 2833, ($83@,&>&&->+6!&L 238-3B1G($S+&!-$01;F-160$20$A1%(11$+&!
63/%(,-%$,6(-|>+6-&! 3&-6039&-1 >&! 3896"&(1! 6(! 603! 38&-6039&<! WO3$+EILA! $+&! 38&-6039&/!
>06-11,--&',(%$&1! (1 $+&! M3,$,9%41],/! 8%$%! %(1! HA/633H,$&3%9;! (&$>647 @,%! :3,@%9;!

|

#1>4460P'7;)11K)6!W?Y';;06 GOB606N+06Z! ,;Y';:06! :07/B866))*=%! 7! +)+3G 76! O06*B+07M'1$! ?Y'";;06!
1y**31;1NKI0:3/7;)68# |
#1>11'1;0617;)17G!10;Y)6M)K!/6';/7G!:7;7!G";067/IBJG 768! 71:1+67/;)1068! AlAK)31:0:1'LIVWVWI 71!
'B7;17;1:BO!;*0)K!Y 6" 1$IB78IVVI*0*4068 #!

|

=YS



"($&3(%$,6(%4F-18'%,4! (&>-A8B$ERY! $+&! 8%3$%! PO-$,98!b%.F-18'%,4! (&>LABBERED %! $+&!
CAbHMf*aN!]Go! (&>-48$$&3 < 1++360/+1$+8&-&!1,558388%,41%(1!-69,%4!'&1,%!9+%((&4-Al
$+8&1(&>-1%.60$!$+&!3&-60398120.4,9%$, 6(13&%69+& 11-& @ EIHAIBEERA&A!'Y%(;165!>+6'1%63&!
4,284;1,($838&-$&1,(1&109%S$, (/1%.60$!1%$%6<IHS$!$+ &5 S806BL, L1>&&?-1965$&3120.4,9%$, 6(DAIS+&!

- $&1+%-196438%1;!.8&(162&(&13i$),'&-1.;.NA)UEL(1,@,10%41@ - $63-<!*+&!(0".&3-1%4-61-+6>!
$+%$!1$+&!,(1,@,10%4! 9+%2$&3-1 +% @& .&&(194,97& 1! . ABIBE(VEIS! $,'&-Al-0//&-$, (/! $+%$!
2862481%38&!,($&3&-$&1!, (I>+%$!$+&!3&-6039&1+%-1$6!65583<!Q63&6 @&3A!-& @&3%41&109%$63-13&
B0$I$6!0-1$61$+06(?10-196(11+ /+4,/+$1+6>10-&5041$+,-13&-6039&!,-1$6!$+&'<1*+0-Al $19%(1.&'-%, 11$+%6$!

| %-&116(1$+&-&!5,3-$1(0".&3-1536' $+&!5,3-$! -, LI >&&?™1 $+&!/6%41 $6! 3&%69+! %(1!$6!-022633!
&109%$63-1$+360/+1$+,-13&-6039&!+%-1.&&(1%9+ E@&1

The Final Project Outcome
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Teaching about Data: A resource for educators

Summary: Pl and Cardiff University have developed this resource for educators whose students want to
learn about data and tech, and what we describe as critical data literacy.

Every day new developments in tech and data are creating profound changes in how society is ordered,
decisions are made, and whether people are empowered or monitored through data and tech. For
instance, systems are increasingly used to make decisions about who gets a loan on what conditions,
who is most likely to commit a crime I:agom], who will receive social services, and which students are
learning well. These systems all have their limitations. For instance, the data that inform and train these
systems are often incomplete or faulty. In turn, the results may be inappropriate, undesirable, and unjust.

To navigate today's and tomorrow’s societies, we all need to learn about the roles that tech and data
play in shifting power relations and challenging people's autonomy. People need access to knowledge to
help inform public debates. After all, public debate is overdue on these risks. The debate is urgently
needed so we can all decide whether and how we want these systems in our lives.

Educators are crucial to this mission.

We've created this resource for educators seeking educational material and tools to help their students
navigate these issues. As educators ourselves, we believe that critical data literacy is an essential set of
skills for people.

This learning resource can be useful to any person who wants to educate others, i.e. teachers in formal
education, educators in non-formal education, people working in NGOs on related topics, organisers of
community workshops, activists, or media makers who might be interested in creating critical data
literacy resources themselves.

* This resource is the result of a joint multi-year initiative with Ina Sander from Cardiff University.

M"#$%& )'=-7"7+%,'-0',;&3+/5"#7T+#&"-0',;&" |=&+2;"[#'+>-$,'V+,+] '%&.-$%28&<

C(1&3(8&%$+!$+,-1,($36109%,6(Al5, @&!.6LE&-!38238885HB&!IO+%62$83-165!$+8138-6039&<IN%9+!.6L!
96($%, (-1%6!12+6$6AI$+8&19+%62$83!$, $4&AI%!-+63$11&-93,2$,6(165!$+&19+%62$&31%(11%!4, (?!1$6!$+&19+%
C&I+%@E&!$3,811$6!28&2! . 6$+1$+&1+8%18&3-196(11$+2E-GBIH (-1 %-194&%3A1-099,(9$!%(1!;&S$!
&($,9,(/%-126--,.4&IB5,/<!=AIEAlgD<

=YY



1: People's knowledge gap

Although digital and data technologies are becoming more and
more ubiquitous and influential in our daily lives, people's
knowledge about how these technologies work and how they
affect their lives is limited.

READ MORE

2: Good practices for teaching about
data
When educating about data technologies — or fostering ‘critical
data literacy’ — our research and practical experience have

identified a number of good practices.

READ MORE
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3: What makes a 'good' educational

l resource about data?

- How do you find the right educational resource for your group of
E learners? We summarise key aspects to consider and recommend

specific formats and resources.

READ MORE
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1: People's knowledge gap

Although digital and data technologies are becoming more and more ubiquitous and
influential in our daily lives, people’s knowledge about how these technologies work and
how they affect their lives is limited.
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