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T gl AldZE =dEna ofopridit. Al 43 AMdEH o
TAE = 214171 HEr)Ee] Il Sxeof W, FEol glo o]
Wstols SRR vEH, ALS AA Aladle] Wste ojojd Zow
o =53 dtH(Schwab, 2016/2016). WAt 7F ZF Aoz Futsl=
B4 A Aol fF GAS WA B ool QI A9
o] gk fE o oA A #H Aor HIAT(Barnett, 2000;
Bauman, 2000; Beck, 1986/1997; Stehr, 2001).
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d &% 1 ATt Weigend, 2012). Barnett(2012)+= o|2]3t A2l 717}
‘TEx) o] Zd(jgnorance explosion)!) AFE|ES  of7|dltial

b 2
FAstgr. Wiy Be ARV ggoz AAHT thee 34 o]
el

Qe AL olslats WA A 2xmE olsiah WA, G4l
FRFe  mv B gdel  FAe @A fHos Aeln

oelg el WewE ol SSel weE 4GS

1o J1Ae Aeld AR APl e

U

FFFoEA vl

Aofofr = FFOoRF oloJxrh. Hodson(2017)2  ‘$-2]7F oA
ZFERS WSE AAY o5 THEAE A2 ololEo Yds wote
Zolgtal Eek Dewey(1916)9] &e Fall, olgfgt FHo & At
A E o] mEALE]E Aolrtr] flelA e #Eto] FRbste ths =AY

w
b
rlr
olr
B

=
ol

bol 22 AZteta oA AAe] BES

=)
_)
i)

A% (critical scientific literacy)?2S zZt5ojofF 3= Aot}

1) Barnett(2012) Lukasiewicz(1994)2] EdS T3 vl gALs] 7} ‘FA9] ZFo]
EAA AMAgz zmdsd. o] wEW mgitsd s Aol JutE A
A7l Wl AA did AXS dF 5 EtE FA(ignorance) &
R SoEn

2) o714 MAA L FHAQL o= s 9 Uie BHE AHS F53tu e
7leo] AFe AYE JEFE ol FgozN A4 AgAS AdoE ovE Hi
Atte AL wg 93t Alge FH 5E5S g FEdE o] ozl
22 XA 7)E, HAE vtE e R oAAA S WEtE Y% dF s dddrhe
o A sk el ou]E X vk(Hodson, 2011; Sjostrom & Eilks, 2018).
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(Hodson, 2003, 2011).

Hjszgh wWeto A e Astug AaE A B Egdd R

in)
o
o

A5 B ARAAE A vBAon odea Aud gz

el AE-AAAcr Fed F de ANle FAEoF dn

ky

T3kl th(Bencze, 2017; Simonneaux, 2014; Sjostrom & Eilks, 2018).
o5& 33t A#H A3 A A (socio-scientific issues, ©]3F SSDE A &F
AeF Bugs AT aRHA o A bdth SSIE 715
A Td, FAA 22 S o] “HReta s ol FajHow
=40 Agx7E e, sty AL sfjAdRo] EAsHA &=
Al (complex, open-ended, potentially contentious problems which lack
simple and straightforward solutions)”& 2] v]gFcH(Sadler, 2004, p.
514). SSIE #eH ole) 1o} Bald AbsA, ge)d, 444 498

EFstn 7] wWRel, S0l FHsto] AAl et A thEold we
4B osstm same] AN A%, ANE wgon AP At
PE2 FAse dol ZaH Wete] B & gvka ¥7he th(Hodson,

2010; Sadler, 2009; Simonneaux, 2014).
193 THaHE v"gor dF Agus AFAES SSlol i
gt des dAGe ws ZTEI
(Bencze, 2017; Levinson, 2018). WA, #9 dFg x2& 2715S

FTHoRE  2014dFYH  2017del AA 3% ¥E PARRISE(Promoting

o
i}

attainment of responsible research & innovation iIn  science
education) Z=ZAEEZ SSI9F 3 @ AYE WSS §FHE
Z2a9s Agsdnh. Y Z2ade SSlel tiste] s

AAageln Al B ASu(Ask), 4 Frel ot grE

T35 (Find out), HZHE A8t FEol &H71=F(Act) 3sh=



HAHo 2 FAEJG (Levinson, 2018). Ayttt 2Elg] o FoA A
STEPWISE(Science and Technology Education Promoting Wellbeing

for Individuals, Societies and Environments) X=zZHEE  F3|

Bl 7| & A 8- B4 BEd BE5e AxeE Zmade S
=3
=

EdstF tHBencze, 2017). o] AA| A Eo] ALY X% Slo] HEFE
3 A FAHS BEE o3 AAg AFE FLda A E PTS

Az, 2021a; M|, 2021). 715-Rst FAE U Y ZROMES
Gl

e, 2) 2xE 1FWS dIWHel U BTE FUR A0S
vgow 3) Aslel WaEE 9% Psl FIHEE st ddd
Bgor TYHAG TPl Fold E-FEIYEL /1T U
e Qdsta, ol B 8 EiE s 5o AR AL

o) FoHAR, HAEel FEAo AnH @Bel Feld F Ui
Nee AZFoEA SFASo A%E

Aeld Aoz sEA vk

Jeu 94e BEEDE SYve A GEe AFsi SSI
W& EZRIHE 9k dHelve oy 7HA oy Fe] mETa

ARsgth. ok AFESH AREQ20Y AN FRF W&



z2adfle]  HAEE=  HAAA  HEE o#H S micro(ald),
meso(3tal), macro(3H=r AH3)) AP ow tppol EAskivh o A
SAEe] AR - A A Aol e FAA dAom g ofFEol Al
A BFolA FEAor yetwt. e A2ARE AR AH
Fsol FAR o7|A Xsdew, st #wYa JA] GAE0
7|FHste #Ed yes sk A AFHow gIsidn A

502D ol& FEluEl AR Adube]l AH S S| ARSI -H A A

L3 SSI alsge] of el digh Ay FE owAH SW
wel FA wAbE FAeR ootk SSIe EdA R Awo
glov njgzsteE Aoy wiatel wAbgel A #hsh Ao o

B4 A, S5 A5 (Ao spAgHA el AdjAelghs Azt
TEe dodlv Aol Avta dEA Ath(Witz & Lee, 2009). 3
SSIi #eh ofelelm= ARgA, &84, AAH FW & Te

e+ 4 (interdisciplinary) S4& A

et al, 2000; Sadler et al., 2006) nF=¥Ho djsk x]2o] J=sjral
Azstm AFE 7PAA Xe7IE dthLee et al, 2006). E3
olAF(2018)= 4 TH A HF A e wsIHAg] 9

o B84 29 Al SSI wwS Adfshs 2aekal A e

ol e % 2021; Hodson, 2017). <A o]okr]sld o] A
SSIe} ##Hste] JALZA Aty 5 HEg oz AN -AXAH YPeS

mol= chgd Ade] FxH APl vehdth ol HxdEo]



ALB-AAH Fes sk AS FAACE sk AMEA 14
A (YA 5, 2021), olelgh o] Btu wFo] Fsfjop &
e Hx7F okdgtar A e7] wiiEeolth(Hodson, 2017). Rt
ofyel Stugel ZZdFFH distdAlgeE A mobAA WHEA]

whefof sk w2 Ausf k(o] A, 2018).

Zotal 97l wWwe® siAEn(eldS, 2018  Hodson, 2017).
Hodson(2017)°] #1713k “Ak3lell A &<l¥ = &> Folojw o
1ol o AAEEA, wAbe Fd gAY AN -AAA dE5S
AA s A AL E o R PFstes ART FH[7F HA=A (.

9)7ell Wk oyt sty gHE Az = Aot

2. A7 W % =

B oATdAE 4% AF Agugs nduss 9% g4z
ness] e Seve Asle A6 AYsn gt Jadse
A4 Bl oE 4L wHln, oled 4ol Fadsol

Mad el a9 2E BEAE AFHRE A M= P

273 ofd®, 20199 3€5-H fevete VlFdEs FEsta gl



olo ¥ AFAE ‘HAAV|FAE S AT AMHE AAEA A
SSIe] W FA 71Tt tiste] nAstn a2 AL A A F

SSI A1 AR 7= 'sl 7S Algks Atk ol=o] wW=m, SSI
FAE 1) a4 A3 =g omn IAAS gojof 3, 2) I
FAlol gk AL3A A o] S A e v dbol #HEAS
Aok gt w3k 3) vheke WA AR AEs &t 49 Hd
GFolA =olEolof sk, 5) ¥ Bl Tl 7|wkstolof dhr o]
2& wee A 7]FWskE SSIgE #dste] g dEAS FAR
EwelH, Hetus AFAE A a2 Fe48s AxdEl ghth(Peel et
al, 2017, Zeidler & Newton, 2017). °o]E<2 7|5W3r7t HHsa
w=s Wstele 38t g 7] Aol rIwksiH, Aol tfg-ol lo
ofop7| e}, w3k 8HA | AL A

e}

ol FHS IS, A AAHeR BE Hadso] 7[FHst
HeS 9 A3 A Aol w3t vk 2018 109 7] %ol #g
AR d oA (Intergovernmental Panel on Climate Change, ©|3d}
IPCCO= A AA 19574=re &els S8 TAT2dE 15T
SHRIA(PCC, 2018)5 Aeste] it i3 Hiuxs=

- SR



FAse 2eE F 9k AE W] AL AT FEle 35S
93 ol A(1850719001) % wjr] 15T elstz A@sor ks
23 Atk ER, AT ool st ool vls) o
Aragon, @4 HER ATeWEs A%h 49 203020524

o 15CE Z3g Zelgtar ey SAE AASAT. AT

=
op
o
}_‘
o
=

A AAY AAIEL 20189 8¥ A9 Wleo] 154 Ay 1EE
W2l (Greta Thunberg)7t A& AlZdd AAAYE A|Fo=,

AFWE dee Hreke ANE Asdez FAstm Ak 94

715 Eol T3k H =
ol EFHlgs T8 Had I -
W7tx] AP E A&7 |2 Aot ‘mHE 93 2 A(Fridays For
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w3 AR QHol 258 wH )Y 15A6lA NF9Y) Uee Hrale
HAAE wyth o] F AAE we FaolAme] FE A%F 632717

A AX7E AdEqom, 20209 12€971A

3) [29 1-1] &4
) ‘AL 7F3E Aol E Ak A A (https://youth4climateaction.org/our_
action)
(3t 59 713 A % Aol E (https://climatepoliticsforall.org/about_us)
4) 4T EAAALZ, T HAE A¥EE AIsAY AF7F d2 deoy AXE
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A3 A golo] 39

1. A3 Ao e AAA(identity in practice)

bl
gl
o
)
r o
-
BN

2 AFoAE A e Jde] AA o] AFS] A o
stoll A A& (practice)S T8t FHA U7 AAHNA HIH o=
wagttal #4439 Hollandot 1 $55(1998)9] ol&S HA gL
AL Jgd bl A ow Agdk Jid(p. 5)7olkar A ol sk it
ool FAet= AAEE A FEHE ofym i-eke] A HA <l
= diglel] oo zy AHAAHoR wd(develop)d = JAA
AhEoltt, wiRZA R # dATdAM = AAdS FAVE A5d" AA S
Aol Fedets HAAAN FXAHow FAHAHE AHER FAS, 2

b7l
HA o) A o] AAA (identity in practice) &S Btz &4t}
2. BA3E Al A (figured world) ¢t 9 XA (positionality)

Holland 5(1998)2 3d3td A A(figured world)E “S54 A&

5 WFsHoA WIS vk oz Qlzkel A Moo ZAZX AH.FH WHIE
ojujety, JA-Hdes BT xste JEott(HEd g wSAdTa, 2011).

Holland $(1998)2 AAA &S Awaly] 915kl Vygotsky(1978, 1987)9]

Abs|E8h A wg o2& Agetty, 1o wmEw <

AT AES dslstes HAHolt. olse ALF A AEEE oA FHE AA L]

A e, TE A B)E S5t 24 sas|goeEy,

Q1A A - Al 4

Aol7h Abgl ol

S

W7kl AAH were Abed

m]I

2 5

n Elg
o
)
>,

Zd 2225 AEsEA
AARE AR olopwt ge elstel, ¥ ATAE
Hadso] Ase] weteld dde wEIWA JFAEtEA Ade
Heaziths guE gop gAgol A8 g SolA weHrhn TS

TR 20

| &1
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FAA7E A, 54 FA7E TREA AAAM, 54 Aol 7HA 7t
FojE = ARl EEHer FAE e A (p 52)"e® Ao
FAstd AAlel  #Beid= FmAd" AA(eld, 20157, A
AAEA AR 245, 2018), ‘FAstd AA(IA, 20200, 144
AARETS AZEE, 2021b) & ©FEd WHge]l  EAshy, 2

AFNM= FAELES ke Y A4 o2 A4 sHfiguration)

Fstd AAle Y AAE Bt #V]ske E3H4

TALEC] AEAEsteE ddd AdE dFdFe mHv. FAskd
AANA FFste A S FFste 7AA9E & A4
vl ddi# 9915 FAstA = +=d, Holland 5(1998)2 ©l& &4 st
AAZE 2t FANA Fost= 91214 (positionality) o] 2k a1 33 8131

AXAZE WG AANA A= dFo Aoz FA7E AA SrellA
DA} Aste FE5AE8S F-FoEAN AAG ol

o,

e,
rlr
S
>,
to
a2

ofN
ko
b

%

ot

©
=

AN

3. Ao} A < (authoring selves)d 39 & (agency)
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(addressed) 1el  tja] & HSli=(answering) Wshe] #HAFES  F3
220 figk YuE  FA%T. Holland 5(1998)¢]  AfolA &
(authoring selves)olgtal WHe o] 2L 2 MHAS At
Fastd AAY A9 Estol =Aeta, AAleA Fold XS

ZiHstan @dstis SEAer s W

o
3
k=]
=
o
S.
w0
job)
=
o
>
ot
ol
30,
e

AotA & Y (agency)el W7 F@HEE AHo|E 3§t
Pl “Apgsol Aol AAd Wa FFac)PT F dE AW
THor, ZAAoln JFHow Yok ol shssta w3

£ de& aPse] AAE wEsta
1990. p. 23" du @t Aol &2 oA FAEE B9H TIE
AFsta Wwel A59 e waE Addue M 2x=2s
RASPAI7I ], 2p2lg o] o) Al
M zol Azd Aopsl wiA = AAS Y HE, A9

uet Aol AR FE 4

f
_c»'L
o
=
il
2
=
e
N
o
v

Aobs JlEel gasE AAE ARsn A4 s TAs]
Ao, AdE WAL oA ° tolt Az Fasa
AAE FAse A9ES B Hetag Hopld AL
WA, A, A9l 5 A folw wWelE, B ATqE
A AAZ AHATE FolA Tl He| FE

sk e =
4. % E(discourse)

2 AF9AE HEE(discourse)e] sl Axe Hgte] ofye}

- 15 - ___:rx_-‘! _CI_':I_ 'I_'_]i -



APS) A - XA A BAY oldER7|E WEsta Jom, dA¥gEs
Aslst= adoz A g&Ets v3H4 Y (Barker & Galasinsky,
2001/2009, Fairclough, 1989/2011; Foucault, 1971/2012; Van Dijk,
1993)& A A gt FE2 ¢4 Holland 5 (1998)0] A=t w314

AFE g Adz, dAsta AAS nFdss 7wt

AdEown A3l Fxok AdS AFAste WSA 54 (Fairclough,
1995/2004) A Ak & Aol o)ds FTHstY &
Fastd  AAe AAF APgS  wkdste] xAEW,  FF3
(publicization)& &3 39 AAES F13] = 7leS FIYIIUn

1439

5. 8% (action)T} 3 F 7} (activist)

T EL actions AHFHFTEIH AZF, 2021a; ©]FY 5, 2021) E=
FEAH(o]HF, 2018)02 WA= Exolth. gy 3 =R
el ol A& S &o7t ELHAY HHS FE

&1 THtake action)v= EAS AF&st= & o] HEs HHEo

2 Aol e vl e Agko] A Eet= ubrb Uil AEY
&1 9] (behavior) T+ A H(practice)S Alsle]  wWEtE 93

AE-HAA A% (action)e  EFBTHE el FEadrh ol

5 -2 8



727t %)

=

=

B3P

o =
ALE Q1

==
action¥} activist

217-9]

Fol A action

BHo
=, 2017),
B

9

[€)

p==

= 1999; HA
ys7tetr HAS A

A} 8- 3 7 5} A %) 8

)

,17,



A1 A #sH AFe HHIF SSI

1 23449 Ads 8 2%

ngiatsle] BEAS g@stE Be Agse ¥EHom gow
ALSIZE grgle]l B2 AYe ZEAIE uwAtsta Sl el #E Jow
A g chH(Barnett, 2000; Bauman, 2000; Beck, 1986/1997; Stehr, 2001).
ol 3 ATEL ZEFA (supercomplexity), 54 (fluidity), ¢ & (risk),
B4 " 135 A(volatility, uncertainty, complexity
d ambiguity; VUCA), F4 (fragility) 5 ThoFsh o2 ARg-ahA
gAarsl o] Bl A Tlsta A oR S7HE Aoldtal dud
A

PALs 5 otz FAES w&Ey] S WIS shEstus s
w=ol 5ol YEaL itk
AR5 (2014)= 599 A3 &85 #@(Ulrich Beck)®] o] &9l
e s i AoArsolA wso Al TS AA G
Beck(1986/1997)2 dulrtsl & Lulghe] #A oA Qzbel] o3 Az
¥ (manufactured risk)e] A2z BEujzl Aol HE ‘YIAE®
Aottt o wEW P A ATA AFE0S A= sA

6) Beck(1986/1997, p. 44)2 1deo] 54 Aoy oo A=A o =7}
gz A = QAAEE A F3H(globalisierung) el A IS HoFv
o] oF7] gt} HL:@}L 2253 2 FPo] 2w A YA, ol5e AH

-~ 18 - A 8-



ol wold @ewdd A3 952
Fogle B4S AUtk ot AUAEE BHUYe] AR wEL
a8y Beck(1986/1997)2  AA@ARSIZE A A Aol ¥ S

FRbskA R S50l AAIE Holdol ARA FAUE He Eid

1997/2000, p. 260)"& 2J3la A|@E F UEF @oF ghrhal o] ofr] gt}

A45(2014)= °]H 3 Becke =oE FTHste, Ao w{FE

SIS0l Al dAlEE AFES HAR A AEH AR H-AH A H
I ek Al AR ahe] wAls mAE g

S 3rekel = gle wEko 2 poprlol dtan A elskgl

Z2e oA Barnett(2000) vl EfAMS S 25 stelA AlA9

b mAwE Row mAMRTH B4 AEe] BAE AR

24 ddtoly AAS Wk st ANEH LA wvEd -

718], W& AA, AAA, veEAAES Fd vsAl A2 d45= 34 Beck,
1997/2000, p. 30022 AoHtt HR-AE-BA -T2 T3 AITNALE] 5
ThkRh 2okl ddd Feer A Aol AT Fu, A9, WFE )9
AekS #Hojdol EAFdT= Aolrh. = AATFAYA AHS AA Hdwke
et 2ol ol FA TN e, o] iyt Aletgem Aol
glrkal g g

1o - SRR



NEE FANAY FHE ‘mode 2 A2 (Gibbons et al, 1994) %
ZFEAoF gt} w3k Al E o] bl djAlo] FEstE 2HFAA AAE
AAGd ¢ JEE, BESAA O A ESAAdR A Adold 5

9= WS stz ok s o]okr]|EA ). Barnett(2012)L o] =

3
wo2M, dAFol AYs F58taL Ve dsl= AHEH FEolA
g uelrh ‘EAEH ARES BHom Folof drtn Fxadrt

Measle] BaRA4e R s AR 27 @sle ditm
AFolME  =osa Jvk(as5, 2021a, 2021b; OECD, 2019).
OECD(Organisation for Economic Co-operation and Development)=
Education 2030 Z2ZAEEZS X3 ulgissS =2zsn 23235
o= Bk AR RS, mUel mgol olHd B4 e
ded & dolek Fva oJepr]Editt. OECD(2019)= o+

-
Ewew efsv, stgmel AeltuA iad @ gl

e
1
[q
e
=2
[>
[>
fl
ot
%
5
jab)
=
0
]
e
2
o
—
_?L
k)
BN
of
32
o
%
o,
i
o

;(] )\1_,,}_ 1:1—‘21/] mode

7) 54 S B <elA RAHOR EEHE 429 mode 1
A H].%Loi Hg=E £ A
ko)

Ao 2 A (transdisciplinary) ol A
(Gibbons et al., 1994). mode 2 A|4<& &4
solving in sitw) ¥ A= FoAd ) g S
8) Barnett(2012)& st Eo] £33 AA(FAd= i
E s AA)A Aotz ¢ s BEFAANS tEX BEIENAS UFE
HS = 9 v (knowing-in—-and-with-uncertainty)°l 4] ‘mode 3 knowing’

leta 9 ssich.
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A A3 ¥ 21 2t (Christensen, 2009; Elmose & Roth,

A A5 7}
Rofol 4 s
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2005; Kolstg, 2006; Schenk et al. 2019). ©]&]
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2019).
ol

3} o]o]zItHRoth & Barton, 2004; Sjostrom, 2019).
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A H1 O 72 A

}of (engagement) &
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1t Bencze, 2017; Elmose & Roth, 2005, Hodson, 1999, 2003, 2011;
Levinson, 2010; Santos, 2009; Simonneaux, 2014; Sjostrom et al., 2016;
Sjostrom, 2018, 2019).

x4 o2 Hodson(1999, 2003)> 1990t $HbRE  3}etus
sEAoR PFTHactivis)E FAdste Hel A4S Fojof driaL

Az gh a7k AZes A%l ‘g3 Ada TAE AL 9

A AFE BTk elRe wAe g s AT 96 28
AgE ARRe Ade ol gld AFHew AW AFEE

660)" &, s s Ak & Sy, At vl i
g, Bk 7wl 3, AR - A4 dlE Frof(learning science and
technology, learning about science and technology, doing science and
technology, engaging socio-political action)®] Yl 7}4] L4E& F3l
o529 YAE o]FojoF Itk (Hodson, 2003). Hodson(2011)S H] 34,
FHerA VA, A Ak, S04 WA #HsHH AdFolgtE M s

el HEE A% AMEE S5 AAEAT e A Eo] #HehHA,

Sjostrom¥  Eilks(2018)«=  #StulgolA  ALS] A A A R
sABhE BAe F9ete]l HerA A9k Hd ME Aes. s
HerA o] v M dekebse] #WEss "ol ik s,
A Al AR, AR - A S S SRR she Hetalgo] gA s
H M (p. 82)"elgtar  Zrxdrh. 53], Sjostrom(2013, 2018, 2019)>
AL oF ol stat v]mo] HAlom IF RRAY EFAdoR

M5 & 9 9AES (Beck, 1986/1997)0l M= AldS olsfista A rol

- 23 - ":r‘“: —= 1_]| ol



Pz A4S WE F de AN FAdel dastda o]opr] s

(Bildung) 7Hd =

M
rlr
A
do
®
o
~
rE
o
fr
)
S
S
(L
-
o
rt
lo,
i,
2
rfo
=
ofrt

o) w3bH 2] vl ME AWsas s

Sjostrom¥} Eilks(2018)-2 Fischler(2011)¢} Schneider(2012)2] A2 &

o WES ALA AL B BA Aol: d4s: BAeln 1

ARGAR & AT F Ue 79, A3 FHosta FAE A4S
A TY, TR A58 S HIsE s THS T2 due Aol
Faeth Eeta EFAE ARSE v#AdeR Adsta W
AACS]  distE  E3 ditd ez AZsia dEstes sk
H| 74 -4 24 W5 (critical- reflexive bildung)S %3, ¥gtu&o] v A
me] #sha 2%S A gsjoF dhrp= Ao th(Sjostrom & Eilks, 2018;
Sjostrom, 2018).
dzo B2
L/ ME-HEN 45
(82 21z FH
(@58 93t ik
ool it 3eaS) s
| 4ai 1e JlaH -E7H 3
B e Tlge 57
<

Johnstone2| A42t&4
(CIMIE, OIAT, 7/E5)

[ 2-1] 1259 #eu59 3t (Sjostrom & Eilks, 2018, p. 80)
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Sjostrom®] == oA AT mHALE S wso] dnke}
284S AW UMYl gt Barnett(2012)9] =99k WS
Zolgtt}, Sjostrom¥} Eilks(2018)% #a o] ‘B= 1 A2y ‘me= 2
AXSE dol WHES 9% H'S AFsof Frhar oopr|stitt
ek kel Bl To] gwomA st g A4, HH IOV
LGl 3t A2 FE&AES AFHUE, HH M= s
713 gEg v 3E gEed WAs Folof ke Aot (| 2-1).

Uk, o714 Feefop & A 3ehA Ackel wixd mrh Al I
Il A%, = s g AA Ee e AHe F8AES
At E e ofyeh= Aol th(Sjostrom, 2013; Sjostrom & Eilks,
2018). [z2" 2-1]  uvEY Sk, #ehE A&%ke]l Hld e
HetuFe] g AFSs Bo g e m oldaof gt Hl A

M= ixds Agusge &2 Wes Axsiw WFFo9 4o,
Z(Sjostrom & Eilks, 2018),
o T3& FoloF b o9t wEst

e ATASe Bgaa 2849 =4S AW AsdA B

=
)
2
B
A
N
4
olr
X,
o
X
ol
ol
ol
rlr
lo

ZIdto 2 dEste AlNS YAS7] st aAQl wgte=®  SSIE

SSI= RaHadel Fulg waAsel dulstel Bt A9 PR
d@ wgst derel @ 4 9le AoR HANARL Atk 17N
BrE %ol SSIe Bastn Agaeln FAHoZ =49 oAt gom,

eyl 449 SNl EASA @ AR FeurkSader,

- 95 - A = TH <



2004). SSIx= dxg b, 7|9, fHA 22 5 =49 AV}
dve #H FAE] HEAS fd gAEA BAHe FNES
Foargozy, ety FA 7|wsle] F2T £ Qe W s AT
T Ark(Sadler, 2004; Zeidler, 2003). SSIE A& ™3 Zeidleret
TRE(2002)2 SSIE “#ste] &EA A, obve EEH FE
St A was uyduA STS7E AAEE BE AES
FEshs ARSI §of(p. 343)"ekar o] opr] Tt
o] 7] A STS& 3} 8}-7] <2 - A} 3] (Science—Technology—Society) 2]
o FRF A3)en AEVE BUHRS dA stk
71zel A = wshs Y o] th(Aikenhead, 1994). STS w&2 33}
2 A" Bt oFE EAR, #HIF AAS
SRS AAE A3 A, VA g gt R FRE o] AAsE WS
Hry, 1980l e EAAoR EglE STS w&e Haus 4S5
8l WAl dFS] FwWolxk ‘Hevidde] o=
3 7}E 9 th(Hart & Robottom, 1990; Solomon, 2002). B4 STSE
H3t-7)E-ALs 2re] AEARAE oldlstm #H3t A4S F53F

28¢5 9 wBHH wE Az stz Auge] A3

asy Az STS7E dEAd #sk 9o 5o #d deH
AL FuE 93 =FE 7Fshe ded axa vk Bl #ol
A 71 ¥ A v (Hodson, 2003; Jenkins, 2002; Shamos, 1995, Zeidler et al.,
2005). STS #& FAZE stAENA ov U= AFAHS AASHA
XotAY & olEollA X o™ (Shamos, 1995) WA HZE
o7l A7 % a5 A 7] wiEo]th(Pedretti & Hodson,

o5 a
1995). &A17] vt ek adpA ol HAl STS= w9 42 HT&

HN

- % - A L) ¢



AAsrA o, Ags AWt FEol AL UAJATHHAH 5, 2002
rTa=

AE3], 1999; &Hl e, 2001). ol& wtE o= Zeidlerst

st gol wst-slg-AtEle] FEARYS AN

FlsE FEAA © debh, @4 wId w

JS Aolgtar Asth(Bencze, 2017, Hodson, 2010; Ratcliffe &

Grace, 2003; Sadler, 2009; Simonneaux, 2014; Zeidler et al., 2005).

ok
oz
il

of SSI FAll WA AsIH, &eld, A4 =were wesn

HEHQ G AAS FORA, AR WA deprbr] S8 Het 7w

598 4+ A9n oo @tk Sadler(009: SSIF A= Ae:
CEE BAS Fusta AR a BEsel 9y Wi, SYER

sl &4 Afe gr-Aed Ay L, Hob4, AAA, A

AN sk AEY BRye @Y, 39

T3k Zeidler?t Keefer(2003) <A SSIZF =494
AAA Ad AA, =9/ wS3

=
=
FAE X

ot

(o
HU
)

. =

s sty agel g

—a-
FzAGHLY 2-2). o] 4E Sl SSI W% B Ao LGS

,27,



= ro
= Pal
R i
a0 ERL
<l rhu
Rr ~
< nx
KO ng
(29 2-2] 7154 =} o] SSI 8 4 (Zeidler & Keefer, 2003, p. 12)

ol FTHstkx SSI w5 Fyel tia B dAEo] FHHIAH
SSIE wgHHozR 283 A5 SSI F4o] dv YRt 33}
& A2 == g oldfedl gl e (Barab et al, 2007
Klosterman & Sadler, 2010; Sadler et al., 2011; Zohar & Nemet, 2002),
Fetel BA S odfishs el =wo] HAvka Wt (a3 A4,
2015; Eastwood et al, 2012; Herman et al, 2019; Khishfe &
Lederman, 2006). %3+ SSI w4+ AEY SSI @ FE(Kinslow et
al, 20193 =% 2 ®)#& Al (Burek & Zeidler, 2015; Dori et al.,
2003; Tal & Hochberg, 2003; Tal & Kedmi, 2006; Zohar & Nemet,
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2002)9F #& A AtaEs SHEE ddxE JEge o By olyg
shAlEe #oto] gt Fwet BHREE Estal(Bulte et al, 2006)
oA 3 ARl e]2l S shkdli=(Fowler et al, 2009; Lee et al., 2012; Lee
et al, 2013) dHol FoFd JTdEs FPdgtt. 53 FHES A=
&3 A9 AL = AAE 7o =2 3 SSI wAls A ot of
Aol A gAE AsA dUedeE AR dEA dthH 7R
o]d 5= 2017; Herman, 2018).

aeiy B A%k Hld ME A Fete I8 dTAES SSIUF
SAEe] AdAd EAMNAS S A -AAH dwel AT
U= wWEE Aol il M th(Bencze, 2017; Hodson,
2010, 2011; Simonneaux, 2014). ##3te] Hodson(2010)> AHS
ZIWbo ® dte wg JIE Wl 9AR FREALGE 2-1), 9 DAl
EgEdsE gAEe] ALY AAH Ve, 7HAE vt e R At A=

gom A% AF Howse wEed T

[3 2-1] A 719 wg F 9] 497 (Hodson, 2010, p. 199)

% E
o * A RIS w454 9E Ax
. e W J)%o] AdHow PHAoR AYATH: AL A
- B L J)% el Y@ Aol 54 ode Fyatr] 9l
o] FoiAu], of| ol AL oloje] Hi WHl T old
20 EatE S Aee A
- e g 7% Jpme woh 9 wulek BrhEel wAel
g2 A
3R o Aol AdlE wasta cEA A6 gE A4 A4
497 - ek AbE 8 g wAlel d@ wul 8 A




Simonneaux(2014) 4] SAQs(Socially Acute Questions)d}:= fo]=
F3 SSId vAst B4 91 845 Hdd uAl$-a, SSI7F
St Eo] oJALA AT sl HAAES TEA L HAA A

Fogds Wgow Jgdel @ta Zxagth b SAQsE B

—

oL
¥

o2
ftlo
et

o
Ho
ro
=)
2
12

uge] e (post-normal) S T e S e s

ARAE B wEal S

39,
o
S,
o
it
f
2
=
I
o,
re
-
o,
2

57180t de wAlEe w3
27+ E(cold end)¥ AL E(hot end)e YFHdoez YdF =
AL&AZ THIPTLE Aojth(ad 2-3).

o
M
2
i)
lo
fu
%
)
2
=
o
N
ofk
tlo

T2
fu v §
=

2745F =X| JFEHOY| CHBH K|AL - SH=z0|
EErEIREEEES DR AT | e
P SSHY I 28 m ;
=00 orEE “7HRI A "=5/2% oAZH
JHol sl = LIS OSHIAIKIS S| 0|2 T H|ZFE ALT
— - DSt BB S £2 —

*5719] Bolet R R0l Y

[Z1¥ 2-3] SSI u5olA 2] u A & (Simonneaux, 2014, p. 8)
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Jol wEw SSIE A7he BelA: SASelA B G
oAy A% Aee ARNE WEAZE de BEHW, @
sowxel Bet Ao 24 £k ey olslgALAe ole] whu,

wapaag g 9 99 Woh SOl B =2 % FE 5o 1A

Bencze(2017)+= 39 Z=afES AAMAA JuE REIH(H 2-4)
st =, STSE(H37]<A331 ) d5S THoR

W5 A (products) WS, 7] % (skills) 5, st AGE wjdsigdtt.
o= stAEC] HatH 7%, AMS|, Ao wHE AA(STSE 5)7
HAH olE 5 #Hge AEGHE w&)S oldsta, s 3]
AT 7lsE F5SACls ) AVFEAHA AFE A=
(STSE #5)ol Feisjof

s uga. ZRa9EE FAske bl HAFH a4Ee] FeAESs

s
ey
lo
fu
Y
fz
vl
=
rlo
N
Ho
o,
Oj—‘.ﬁ,
offt

ol
%
o
0%,
lly
flo
i)
)
a2
DN
o2
o
=
ol
o
it
x
>
)
v

it
o,
ﬂlln
>,
j&i
rlot
ox
1o,



STSE W&

&l
20
__Oﬁ

o
E

Jo

oir
A
ofu
<

23 (Bencze, 2017, p. 20)

3

[2¥ 2-4] STEPWISE

gk

&) SSIo of

=
g %

Aol A7|FE AT
35 (RINA, Research-informed and Negotiated

5}
5}

Rt A=) B

STEPWISE

3t

jie}

Action) &t

HstolH 2k

e R

= R EA,

g

A

g 3
ol AFHom A

=
i)

r
H

—

0

B
o

Zoltt.

s

[e) )=
PEeg S Ho

o)
B
<M

el

7.

We o2 SSIE
Ao}t

Qa7 Ho7tm

glel 31e]

-
.

=
=

vl 2 A} 3]

o]
A

Ho] SSIo
A 2z 7 w3

shete] BA S

A% o,

)

z:;l_

= 7luke] sofof

[l
of

=

el
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Bes AP F e BgH A2Ye FSste= ol th(Bencze, 2017,
Hodson, 2011; Simonneaux, 2014). ¥ <d5+2] Algldd ‘A AW 7] F8 %
2ol HAad 7FPErES VIFRste AAAS IAS L, A
ALl e WstE F9st7l 98 ARl Ee]l kRl AdE AS5AHo=
g83le] 7P eS AYsAt 1 BANA HAd VFYSIES
vl ARSI7E AR SOl Al FARSE gEdt Vil ' Q1 A
A8k, old  digstel  FFES  FAst APsHA HX
NFqErRAY GALE Tedrie Ees Bt od &
A= A EE Jde AA Aol A A-EEAH G sl A
Ads TSt FRH U BN HxAow dEdiva F4%
Holland$} 1 &55(1998)9] ol &< X &2 &&aturh
Holland 5(1998)> AAde] wes “Z3tF94 ) (culturalist) 7
74594 9 (constructivist) S W3t Sol AFsto(p. 15)” M
oAtz Actstdn. wskFeld el wEw Aok(self)= vHA
e Efol wel FEZE AR kel AEEHo e AA9
w34 FHE FE&AoR WwolElth W FAFIA Jge] m=Ed

H
Aok Apglel Z® FHAM wEE FYA g A4y @ ANE

[«

Hd
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A2 skar, ofol] FAsE Lo FszgatHA FAEES FA s
Holland 5(1998)2 19 F 7HA &S EF F&sto], BAE=
A/ AAE w3k FEle AR A #AVE JgE s 3t
Hf-8 o2 Asgtet 7l (p. 5)7oletar ge]stint.

Fote AL A" FErE ofym & Fohe] A& Al

=
2%, 5 disk(dialogue)ol FFoldto =i AdHom AT Aof=
A 7Y
ok 3}

a%E AAZ Pl TaA @ue Asd #BAE Axsha o
ot Tad AlElA Aol AelgtomM Aol $H@h ol
Aeo] MEEWA Aole] AL 17h 2% A FFL won

AR oz e nt, W2z= AAe @& d9, Fxo Eed
= WEgeR Yoyl . ol
ZAtol7t ZpAl ol AAIE A&eta AA AAE AFAE F U= dE5d,
= P8-S EElsk= 7nko] Hu.

Holland 5(1998)2 A3 Aol detu= AAE 2] 52l
EEs Awetr] sl |l 7hA wWebs AA g FaskE AL 1A,
AotA e, A ZE AA FEOE oA e AL FIH, AHHoR
HEE T o] Holland w(1998)°] “AF3]7} 1ZbE FA st ¢1%to]
APl E AT EES AwWete WA (p. 280)70®, & AT
Tt AbE Y] HEd 2dEE HadEe] VS dEed dE 3

AAZ  oldletr ‘Ard7FdE 2F Aad VFFs7HEc]
=
=

rII.
g
o
ol
°
=
r 3
a2
i1t
o
o
-
oX
ol
ol

A S EEerhs A S

1. F2std AAS A4
Holland (1998)2 @dd3te AlAS “54 A& A7 AA =,
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54 A9t FasA oAAW, 54 Azl X} Rolme
AsA EEow FAE dAe 9Yp 52'oR Aotk olge
Vygotsky(1978)7h  Alstat o} wasidoldel ol Mg Ed

gasn AAZ ARt olFe wolE ¥ W UFY UL

18

.

Beb AsA Age Qasm oA FolHi Aue g
A E AXFoEM, FEAE RN 2xzel @ old(AA)E
FYspl frk FdaE AAE Aol AAYL FHtE Frow
AR FHLES Amel ASlE WEsE WEe ddn 54

golol 7HAE FosiAY HAH of &S 27|%E A (Urrieta, 2007a).

N

Fastd AAel Edivt He= AL s AAE A 384
2l FEo]ty, Holland 5(1998)2 <l&&S HuHozm wAHE “AelH
T(p. 60)"=A “Fstd AAE

Ho g dFHE A A H o gL oA o R FEstA w=E
FeHp. 6D)7olgta Aolgth AFES FAsE AAe FAHLE]

S|l Azl AA g4 WA, AR

o

!

N
==
o

Fohd ABBEAY BZF GEel tisl EAF Hate(2007)9]
AT ole@ B5S wHow sejuh i shash A (Sl

GYssE SEge A thErhe el FHstu, st
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AR Hol: dHE "o AHolA
Fetst olo] =HEE AS SER ofEA wEva Fxv. dE
=01, #st AFelM AE T2 AFE Bobkd G = GAE &AM
THe 3 G FH9e Z34 JdeEs F5shA XY e,
FHeA @F2 Arger FaAsA A= Aotk o= AT
FoPdd A 5ol 2xRE AAE FHA X AMHOR Q1Y e=
A A = A
2]

o]
< A4, 4%, A= 2

o] JdgS 1, T4z g5 Az o
kA Hatt(2007)e] A4+
w3hA Qe Eo] HFHFo] FAsE AAE Ao EM, AAY
TAYES] AR AP AHAQ] FFSE e AS EEE
Uil ol= & dATelAM uEr ARSI YEh= 2HES FE
Fstd AAE olsfstaat b= AV HAH AIF FES
TAYE o, gl Ax=AoRr ZAE E34 dE=e Wi
At 2 (Holland et al., 1998, p. 26), Akslo uxd A= A<}
olH| &2 7|5 WAEE O Z M (Fairclough, 1989/2011; Foucault, 1971/2012;
Van Dijk, 1993) 7495 AAA A 71Ad A wepA &2
ATolME 2 Astel feuEl AE 9

HES A6k, I V1A A E FAstE AlAE =l sk

o

e
4r
[
N
>,
1o,
/)
fuld
o
ME

A WP FasE A 54 oz A9, X 9917

A, ol Aopt AA SrNA FEAGHY AL Iy
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del A FdFs v o] MACdA FFeeE P @2
qgst EAS 7 FAYLS g2 A nE AdgHoer s
AEHA HE=d10, Holland $(1998)& ol dAastd AA7E zZ+
At =2 A3A A =

==

TALY AL o5l A TR A JATE(UA, AR,
HE, TH )l oal FolEw, GAEe] deo] hEAoRr JIgFS
= THp. 133).

@std AA WelA Fod AL FALEC]l At ZH=x
XA (positional) = WA A (relational) AAAS st b
T8 GLS Frh Aol AA delA Fglel B AdE shuA
ZEzpo| Al Fodd fAAS FoAAow e 533 AF glo]
Ashgit, oA AF AR, Hatt(2007)9] AolA FALES] 5A
o]l -ttt HWAE ol glo] wolsol= A 2 olX| kil &
T AT 24 FALES A FolA A4 f1A9 gE o5 AAE
Fet= HE osn, ToA v EHE A e A9 A e A=

T2 Al "k o] HAAAAAM ZF FAY AP Aol FAstd
AA Hell A gk Al whel 2oz A A dr
AAPE AF AAANA A= dFo] dde= ®Hr 99 A&
10) Holland %(1998)2 ©]& Bourdieu(1986)2] A4 A& Ndz A#X o

4w, Bourdiewsl o|EolA ALSIE Thelel Afield)o] FHIE §OZ,

AAAse Aol wid AA-EIAI-AH ARS Fa) A A

FA Fojgt o W FAA AR A3 FAHLES JdAFS TE Vess
Arow 1 FEol Alefe] flow dF9 E:‘”q 7HAE 9 l@:‘r
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A% ol aEA 2 ot AHEe AYm sl £3L dn
NEENES SUEE I
AARe Beeh ool w2 Holland 5(1999)0] AAA 444
Fobrt GshE AANA BE olEd FEAFHAM AN 5
zzgel A8H A WF gAToR Asy A wel
daAom Wiy’ FAe= o]folthp. 137-138). FAstd Al
Wl Aebt FAsE AAH FAFES ARk AotolA Folshs
AAg B oheh Aol 2izsh ANsE X9 FrIe] A Qe

sro]l Ao A= dES 7IYgsiof ghth(Davies & Harré, 1990;

i

Moore, 2008).
gy @AstE AACdA Fo" XA} 2o mE XA
AARLE FEH Aom oyt LR oS
FPste AAAAN Wed F Aok FAsE AAE TAELE]
FAske AAMA A I dAY Az, 2Elan wge] gk ol sl
718 (Campbell-Cunefare, 2020), AFg Aoz AxAd 2 2ALEE
i AAe] FAEALLAGE o AAE HAH SR AA = &=1F
ol 314 sh(fossilization)!DE AAI S @42 ‘T o4 @dE Ao
olUA” #Fth(Holland et al., 1998, p. 141). o]oJX]= uW&-olA A}AF]
AF3AA T, Aol N Y e A ZdoA dicky dAdS
TAAY 7IE FAsE AAY w314 QdEEs E&
T AUtk Aotrt FAAstE AACdAY] XA, B XA
AAR I 25 Fosks WAs st 2o §Est] A22R

AAE FAel drkes AA-e AAGol AF AAAN dEdte=

ol
£
122
o2
flo
-
ox

ol
20
!

oy

11) Holland §& ©]& Vygotsky(1978)9] &S WUd, Hg3sle AAA Fold
S]] Aot AlglA A ulo] <tFate] sFA @ o] A (fossilization) A E] &AL
v 3o},
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Holland 5(1998)¢] &4l =Aetar 3 5 At 5, AAALS “EAste
Z(being)”¢] oFye}t “FHoj7}=  H(becoming)” ] tH(Urrieta, 2007h,
p.119).

2. AokAEH A2 AAY T4

BARE N e Jdo]l FAsE AAY &3HA deEI AR A
AE vgoz F3zgstds ed 77kl AA 2ddt. Holland
5(1998)  “Apoprt xR diE  oulE WEA VM= BAETS
ApolA&lolgtar W ITHp., 173). ©l& Bakhtin(1981)2]  dj3}F<]
(dialogoism)oll +AgH 7/iF o= Zfolrt FAGS FAdsk= Aol 17}
&3 AR RRE S9HE Zel oYzt Elglel AT dA HolA
ety dojdtie Aol Zorsth diste wsixiel A HAUE
Fofets ARSA oAtaEo R, AR st dig #dfle SR =
Eal AdEnh Bakhtin® 29 wE3 AA TAWHA gjel] glojA
2719} Fel-F(Avtor i geroj v estetic eskoj dejatel’nosti); oAl “4F2
BAAow st SA4S AYa o, ds delTdHes AL =
tHafell  Fedtk= Ae m@dv’a Adx=doh(Bakhtin,  1922-1924,
A, 199004 AAR). =, Aetrt A&EHo A= FAsE AA G

=

ARl waste 34, 5 Aol Azes BAL oo AH A

A E£3A "FeeziE wdd o gtk 4 Aoyt AAAES
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et 4o ool gEE Fa ol FolAm, A% T2 i
xge Bel ZAHAAY oksun, AHAAY AAHE, S4HA

= FAHolth(Holland et al, 1998). Zrgu} o]edt IAgo] HIEA]
ol-soke] AHAQ FoAES Tl EAst= A2 obyth Bakhtinel
= AFL(EE)E BRI 7P distE vre A om, Aols
WA S 28 AA (FEH enleAe]) HagE Fdglol

=

AAstE o dis] SHele #8E A thH(Bakhtin, 1986). o]+
sl FAHAEF T syl o] o] ¥ E(heteroglossia)l2) 2] e ol A
dojuttt,  Z+ ol ARle]l  A&®E FAIHE  AAY A
ol &=27]E Wrdst= A4 F 3 authoritative discourse)E Wl

g og 53 (assimilation)stAYt  HAF3I}
(appropriation) gtk GALA | AL A wighs st @A HElE
et ZpAle] Thx @S W d WA d5Ho] de w3(internally
persuasive discourse)’ & TA3tHA ApolE A =dfv7b= Aoltt,

UA del%ol, 7t AU FAsE AAY E3H JAFEH AFSA
AN AR T e, Z4AY XS Fowesr a2y
Arobi= FAgle]l WHel @stE X & (orchestration)dtil 15 HIE O =
gsotHA, FoAutd X F WolsEo| ALY w2 ARstal Pt
AtobE Awstes B2 Aol oAl RagE sk JAYE
FeH o FEgE&S AEHT F v AHE Tt HdA swAd

A2 Adth Aot dWel M5 dE 9nEe WAy

12) o] o v E(heteroglossia)= HlE X9 sl & FAsIE AN 84=2, A9
2 Al 0}01]/\1 dojup= Aaz8S ust(HES, 1990). o AA Qo=
T2 do] o]efoE Th4<] OJOJEO] EA sk, W] wel g ou R

sttt e "2Eg slugte: wele] A3 Fh T GAA AL A A P sk

Sol g3 "dE guE AYUEe Aot o] Uit ool M=
o285t FEShE AEHE BlE o] dojEolt

o N &) 8



2AM Y7 AL 2 WdelA dojus AAF FAoIn e

o7 SEe= Ao & o dn S Asd Aorst
A H = GAstd AAC A9 o, E= AAe dAH =
E=dstaa & o Aols AARES YA Aedts A EddH

Holland 5(1998)2 =#}o}7} J3tste wigte] wel &2 o=z o A3
F21& W& (improvisation)d] W7leE 25 “AAA wWstel =z el
Al ZH(p. 18)7oletar F4gttt, A w2 o]y st AlolA =9 Aol

FH¥n 24HUA AN o] FolAE JAHA wgoldn T F

N

FAsk7] Al Aol AEsHa sfAdwe EAsHY] 9t "It

AsAor FARG AY Avel FARe 2rld: JFAES
PN

= He A7ha79s dEEAY, 1A

AgHos FolduA FEAA YAAZ Aok ALdE BHS

ZolA &S FI AAAAMY WIeE w2 A2 FAsE AAE
T8 ¥AECl ®rh Holland 5(1998)2 Vygotsky (1978, 1987)<]
=09} Bakhtin(1984)¢] 7}y @3} (carnivalization) 7H@o = A=

AAZE FAE= 717s AW dY. Vygotskyel Jids AH&skAbd,
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etz 9, FAH(projectivity)®] d= AdTE 7 U= Fo=
&

A er Aotel e ATASHA st M2

Fote] ¢dAE Fumea, zolrp FAS Hor A5E 9le wlol
35 A7) YA e 7bY 2 (Bakhtin, 1984)¢] weto] & g sitl ke
B g

Bakhtin(1984)2  ol&1g 7hywto] 7] il dig ut3olxt
Mz el gk Aol AEEEs adsts v eAY 9T
F33tt= Hol FEE Y (Emerson & Morson, 1987/1990). 1ol
Heaw e g8 E7Fse AR ES FAste o,
e Hagrh &S €9 Aoty Fxe HedE E 3
ZhEsh= =uke] oX7b glo]l Hole FAstd AAY AdHd

[e)
H88 A¥ela, YAow A5 g et A4 g ¥

o

ol
e

- g8t



fo

& & 3Hpublicization)®]  #Ao] HQstth(Holland et al, 1998). <A
FEel FAstE AAE 2 AgeelM & ¢ ghkol A A

2 vgor QggBel AR L Agw Add W 1 FPS

J

a)
| =
Adu. 5, FAELEe] A T &3 Ay A4 dAS
saretal Ade A o PHlEs AR gAstE AAVE A -

o] W Urrieta(007b)s A=A vsele] AA4 weol
48 7oA @ seldth 1t Holland 5(1998)% o]£& Eé
ze AAG e AEe]l AAT ANt; ABaE P

HskE Hkp. 120)7s A em AAde dA W=

3 A 2 T}



olojxttar ojoprlatitt. A= FAstE AAY He S Ao
Frefstar AlAlel 54 Y= 234 FHE AR, “AAS dAY
3} (change)®} $H(transition)2] A7 sfoll EA3cHp. 137). 7091
A4 Hek 2ol Al AAAg e e o] w37 I dojue

= Zolth. A2 FAstE AAEs Jde AEH FHoE F

aztgol  wel, 7]Ee] AATES AYE FowA HY A2E

olglgt RF2 #H=Hd Hadel A4 AFAF FE&HE MEE

oflt
oy
o
it}
2,
il
-
oX,
ol
ol
rlr
B=)
o
ftlo
ot

>«
e
)

lackburn(2003)2] <1 - A

Ads &t Fv FAstE AACd dddste] dikbd AAE

FASE, 1 AANA 4 aFAEe AN Wuss Fad
FErheAe] AALEL BFAte FAL welETh a1 7]
agEo] g AB(RH el A FAHI B 44T wekorh

dzulolehs A% WA olFREE oghugtm FIA “Ho}d
A%aA . 6 BT ol F Kira: U7 Sag w4 254

dad ¢ AEel FRIAAT, 1 FelA A 4 FAHol

¢

Mol A ZE Uekd AAE TASAY 1dE AAle] shl Fa7
Ase Bgald A a5A Fadse QAL 9F BEY WL

Fuekga, o gl 4 25AES A% BEolA wFAA e
Aotg Azdgrh o= slEe] FgsE AANN Foln ALS
sa oerd AANA AotE AEFOEA

1=}
5
wasn 499 wAeE L dAAdT @ 5 A

-4 - A 21



w
i)
-
Kl
Ho
2

TAA UEd ZAET 299

Azre] BAGEL abH AAL A2 A FEAH Trs FEAGAAA
srmel AYe 2g, FA, A ks ARAN AHem

Hedith, Holland 5(1998)2 GAIAdS “9Iito] M= e AlA

Holland 5(1998)& #}ol7l ~~2E A&sla AAS F+AE IS
g Holgtar ®xdsH Inden(1990)e] A& <&ttt P8
“AtgEo]l ARAlY M A tiE] s (act)T F AUv HAFEH THEHoO=
A Aol JFA R Pt PolA rhestal v A g & dEs

agste]l AAE WHES)

HE 2 A HFEE= AR wel fXAde FowA "k

AAPE 2 FAZE FAstd AANA THAE A A2

717 =45 = dds el AR ALY g4 oo 1

BARE 8E Blo] ofym, FAl= FAstE AAE A FEH

d8 Fx2E &Y AdetdA Aots Ayl du Aot
Z]

=S ZAS Aejdsiy T tgE AMAE



Fastd AAE FAees W E FRe= Aot (Holland et al., 1998,
p. 40). o] gt Aol Ay A= Aol FAAL AAAG T Aoz}
q9l= 3o AbEolgta AT &

o]#]3t Holland S(1998)2] o]#22 53t FHofo|Ax A3 34
HTS Hole dTFAE & de AHg¥ 3 A (Urrieta, 2017a).

53 demgdE Bt weshy We dFe ystE AAE
olshsti, SAEel Y AANA Relwe AN B
Aolg A%t BES PAFE ATEe] FE FAHAHAES,

2021; Calabrese Barton!3 & Tan, 2010; Carlone et al., 2014; Gonsalves
et al, 2013; Jackson & Seiler, 2013; Tan & Barton, 2008). o] & 4%
AT E(HEFS, 2021; Calabrese Barton & Tan, 2010; Tan & Barton,
2008 TS AokAE HAABES FI O zEeE FHOAAE
HSA AU S ol FEed, ol a9 239 gAY
ko] AHSHA ATt T3 Basu 520099 ¢3S A s

Basu 5(2009)2 H|#4 33 ggs ‘2xmE 3 s HIH
Abazol b Y QQAFE o} 7] a1, Alds BlwA o
AolEF 1 ¥H3k(just and equitable) 3o
T38k=(p. 345)7 Folztal Aoty st So] Hsty #HE A,
71s, HTE oldistal 2xRE AEtR 7w WIks FE a0
Hl 34 dps g9l go] vetdtls oty st BAAY ol wet
2229 AAE WA= g s Hiete BRee ATS
Calabrese Barton® Tan(2010), Tan¥ Barton(2008) %9 <¢7to] =
=t

fru
w
ﬂ‘
ko
rlr
i3
2
>
X
o
ks

13) Angela Calabrese Barton<= A7 AZEo|A A=A #7]& BartonZ} Calabrese
Barton® & E&3|A Abge Q. 2e o)X dAFAe] gxE EFE ],
LA #7715 wkch
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BES HAFY fAME ZEas Fo] o]Fox Aoy
A&H o PFats “UFAN(p. 231)" 224, AN AAE Wileh=
PolEs WolFUh wkd AMole o el #HA kel A

Fustse sl Atk A Mol wstel e W 94X Rl W]
2% $Eel qFHor Felsx Ryod gE ATE HEE

webbq R v gL 99 /) FuE £d0 Y FE AT

Fgo] B =25l Adels xR S W Al A 2A

o
offt
lo
-
Y
fru
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B
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PN
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s
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)

2
i
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flo
offt
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A ook sk YERAT
Calabrese Barton® Tan(2010)¢] A= FAste AAlelA AolE

Agste A delE, ZA4 wee Fa Aze AAz guss
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28

[e)

14} wzto|xt £

5 A

st e,

S

)

=

SECIEL

Al

W ¢)/3}8+S =3k 892 (Calabrese Barton & Tan, 2020, p. 196)

=

=
S}

1

e}
o

L=,

Ft}. Calabrese Barton®} Tan(2010)
o]
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P A, e A2} A
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A%EE W2 i) W83kl Calabrese Barton®  Tan(2010)9]
A4 HaAdEsEo] HE HAE7IEA AolE Asste GAHE oy

dhake] AlAe] natE Fde MSAYE Eed BoFoRAN, F 7

Tan¥} Barton(2008)2 A&5  FsAd &3 =A]9]  FEhau
Fstw oA, 63d A Ginny® AmeliaZ7l AolE A &EE
g s st EE5S ASTAHoR gAY dAES F
Aol shd Zo| FAAW AAGol U7t &gl welk Wskel=
EEs  EFRTgowA, Al AAdAMe  AHAAol EAHoR
fFedeoln gEH(p. 63)7°gtE AL HAFATH 1 oA
SHEE A F gAY AAH FAAde] wlg dSedE Bk
Zkzp et Q- Al Aol A 5T A AAs wAd AlA A
g8t A o Qe s o]FoWlttE Aotk

Fetuakel g StAEC A S8 AATh Ginnys ISt Ao A

AYar A" gk AfuARl A L] A Q1Y =

o oS



GEES 203p. 6 2MY A9 HIOEHA, AR Aol
Agstn Sstaddd PAHS wAFAL. W, Ameliat 3]
Zols WARRE BA o Ausgov], stgEse] ol w
9N FA ek aE, 2% @F 5] AFHoE Felsta o
Wl MESWA H3S Folshl HAT o= AR e FYE
NHE A ol F FES Faet FYIM Amelat A£TF
FFAAE vE SYETR 25L WJAW, 222 WE JE 4E
Aol oA Adde FBe wger A4 e gz
WED £ dE 719F Ak o Bl Sl Ameliat B
S 4@t wrkel AL B W A ANAER. 67014

A At (p. 69)"2A ] AbotE A

s WA 7=

>
)
-+
:

ofoll M &=

A

AL AAT Aeltn @
Holland S|
S0 w9 e wHeE vad Hass
O a2y gRie
ukey 3

Lim & Kim,

Nz Aobs

A WAL GinnyE
stol S Amel FHE nu
sh52 T olmdsl FHet
BEUA AAE ez
SSel Aoh ohue s&H

5 (1998)¢] o]

A7}
W =g ar
2016), T3
ol¢} o]F 3], 2017, Pak & Lee,
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Jadsel mgd deh4 A9 whgow SSI %S ARsh:
shtel AblEA A2 FRE S olsar] a4 T 4wt
FHAAT. AFAE H2ANFRE &S AFAEAER 19 1

AHFMWE Fdsta, AHAAAV|FYE Y FAHE Z4F wAH AR
)

HEAelan FAAA AHs TN AFERHES st
(Merriam, 1998; Stake, 1995). 7|4 Atdl= “SAHHW  H3FeHA
Neste AAS AW A 2E(Stake, 1995, p. 2)°0=

Roem, o 2RAowm= AV de =4, ¢ A, & (Merriam,
1998, p. 27)"E 2wt} 53
4™ Merriam(1998)2 A2 #4& Ad @S 54,
gstaal s B g AAE AS 5 duhd Folo]lE Akt
2 g Ak oloprletivl. el wEW Abdls AAE Aokl

wel 54 =R, 71w, A, 43 o Zelgs 8 5 glrk
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<HE 3> 28 w& A AE AR vRe AT 2=

# Copyright 2020 Da Yeon Kang

# Licensed under the Apache License, Version 2.0 (the "License”);

# you may not use this file except in compliance with the License.

# You may obtain a copy of the License at

# http://www.apache.org/licenses/LICENSE-2.0

# Unless required by applicable law or agreed to in writing, software

# distributed under the License is distributed on an "AS IS” BASIS,

# WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or implied.

# See the License for the specific language governing permissions and limitations under the License.

from selenium import webdriver
from datetime import datetime
from time import sleep
import pandas as pd
# members
def start_crawl(driver, keyword, start_date="", end_date=""):
if start_date == "” and end_date == "":
url = "https://search.naver.com/search.naver?where=news&ie=utf8&
sm=nws_hty&query={}".format(keyword)
elif end_date == """
end_date = datetime.now().strftime("%Y %m%d")
print(end_date)
url = "https://search.naver.com/search.naver?where=news&ie=utf8&
sm=nws_hty&query=1{}&range={}000000:{}235959" .format(keyword, start_date, en
d_date)
else:
url = "https://search.naver.com/search.naver?where=news&ie=utf8&
sm=nws_hty&query=1{}&range=1{}000000:{}235959" format(keyword, start_date, en
d_date)
driver.get(url)
def get_links(driver):

try:
while True:
driver.find_element_by_css_selector('#more_btn > button’).click()
sleep(0.5)
except:

newsLinks = driver.find_elements_by_css_selector('ul > i > div > di
v.feed_body > div.text_area > a:last—child’)
newsLinks = [element.get_attribute("href”) for element in newsLinks]
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likes = driver.find_elements_by_css_selector('ul > 1i > div > div.feed_f
ooter > div.float_left > div > div > a > em’)
likes = [element.text for element in likes]
commentLinks = driver.find_elements_by_css_selector('ul > 1i > div >
div.feed_footer > div.float_right > a’)
commentLinks = [element.get_attribute("href”) for element in comment
Links]
links_data = list(zip(newsLinks, likes, commentLinks))
return links_data
def get_content(driver, link_data, keyword):
driver.get(link_datal0])
data = dict()
context_url = link_datal0]
try:
try:
title = content_clear(driver.find_elements_by_xpath(’//*[@id="cont"]
/div/div[3]l/div/div/div[2]/div/div/div/h3")[0].text)
except:
title = content_clear(driver.find_elements_by_css_selector(’.title’)[0].
text)
try:
author = content_clear(driver.find_elements_by_xpath(’//*[@class="
se_author”]")[0].text)
except:
author = content_clear(driver.find_elements_by_css_selector(’.write
r.ell)[0].text)
try:
date = content_clear(driver.find_elements_by_xpath(’//*[@class="se
_publishDate”]")[0].text)
except:
date = content_clear(driver.find_elements_by_css_selector(’.news_da
te’)[0].text)
try:
context = driver.find_elements_by_xpath('//*[@class="se_componen
t se_paragraph default”]’)
except:
context = driver.find_elements_by_xpath(’//*[@class="sect_inner”]")
context = listtmap(lambda x: content_clear(x.text), context))
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_sort >

while (context.__contains__("")):

context.remove(”")
context = "\n”join(context)
context_like = link_data[1]
data["keyword”] = keyword
data["context_url"] = context_url
data["title"] = title
datal"author”] = author
data[”date”] = date
data[”context”] = context
datal”context_like"] = context_like
driver.get(link_datal2])
comment_url = link_datal2]
data[”comment_url”] = comment_url
# A= 2
driver.find_element_by_css_selector("#cbox_module > div > div.u_cbox
div.u_cbox_sort_option > div > ul > liclast-child”).click()
sleep(0.5)
# page A
page = 1
author_list = []
comment_list = []
comment_like_list = []
comment_hate_list = []
try:

while True:

reple_button_list = driver.find_elements_by_css_selector(’.u_cbo

x_btn_reply”’)

tents”)

ts))

for button in reple_button_list:

button.click()

sleep(0.1)
authors = driver.find_elements_by_css_selector(”.u_cbox_nick”)
authors = list(map(lambda x: content_clear(x.text), authors))
comments = driver.find_elements_by_css_selector(”.u_cbox_con

comments = listtmap(lambda x: content_clear(x.text), commen

comments_like = driver.find_elements_by_css_selector(”.u_chox
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_cnt_recomm”)

comments_like = list(map(lambda x: content_clear(x.text), com
ments_like))

comments_hate = driver.find_elements_by_css_selector(”.u_cbo
X_cnt_unrecomm”)

comments_hate = listtmap(lambda x: content_clear(x.text), co
mments_hate))

author_list.extend(authors)

comment_list.extend(comments)

comment_like_list.extend(comments_like)

comment_hate_list.extend(comments_hate)

driver.find_elements_by_css_selector(”.u_cbox_num_page”)[pag

el.click()
sleep(0.5)
page += 1
except:

for idx in range(len(author_list)):
data[”author_” + str(idx+1)] = author_list[idx]
data[”comment_"” + str(idx+1)] = comment_list[idx]
datal”comment_like_"” + str(idx+1)] = comment_like_list[idx]
data[”comment_hate_" + str(idx+1)] = comment_hate_list[idx]

return data

except:

return data
# G ~E thEo] ¥7]
def content_clear(content):
return content.replace("\n"”, ”").replace("\t”, "").replace("\xa0”, "").strip()

== 4 4

if _ name__ __main__":

driver = webdriver.Chrome('/Users/dayeonkang/Documents/freelance/newsc
rawling/chromedriver’)

datas = []

keyword = "HAd7]| T A%

start_crawl(driver, keyword, start_date=20180801)

links_data = get_links(driver)

for link_data in links_data:

datas.append(get_content(driver, link_data, keyword))
keyword = "7] & 93k A4 A Y
start_crawl(driver, keyword, start_date=20180801)
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links_data = get_links(driver)

for link_data in links_data:
datas.append(get_content(driver, link_data, keyword))

keyword = "7] A3} HAH 0"

start_crawl(driver, keyword, start_date=20180801)

links_data = get_links(driver)

for link_data in links_data:
datas.append(get_content(driver, link_data, keyword))

keyword = "7| & 9% gu uYg”

start_crawl(driver, keyword, start_date=20180801)

links_data = get_links(driver)

for link_data in links_data:
datas.append(get_content(driver, link_data, keyword))

keyword = "]} & 23 F2A”

start_crawl(driver, keyword, start_date=20180801)

links_data = get_links(driver)

for link_data in links_data:
datas.append(get_content(driver, link_data, keyword))

dataframe = pd.DataFrame(datas)

dataframe.to_csv(’'ClimateAction.csv’, encoding="utf-8-sig”)

driver.close()
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Abstract

Exploring the Identity
Development of Youth Climate
Activists From the Perspective of

Action—-Oriented Science Education

Da Yeon Kang
Department of Science Education (Earth Science)

The Graduate School

Seoul National University

In the 21st century, we will likely face unprecedented
epistemological and ontological uncertainties. Accordingly, many
education researchers have argued that education in society in the
future should expose uncertainties to raise students as citizens who
can participate in public debate to solve problems based on their
knowledge and values. These discussions have recently led to a
movement to expand the orientation of the field of science education
to include critical scientific literacy. In order to thrive in a future

society full of uncertainty, it is necessary for students to critically
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understand science-related issues, make informed decisions, and carry
out sociopolitical action. To accomplish this, action—oriented science
education examining socioscientific issues (SSIs) such as climate
change, nuclear power generation, and genetic manipulation can be a
major context for cultivating critical scientific literacy. However,
many studies have argued that science education encounters many
structural challenges when orienting students’ SSI-related actions due
to a gap between the recently expanded orientation of science
education and societal perceptions. Thus it is necessary to explore
how Korean youth develop their identities as activists for SSI-related

actions in the context of their interaction with Korean society.

This research involved conducting a qualitative case study about
Youth 4 Climate Action, an organization leading youth climate action
in Korea. Youth 4 Climate Action was organized in August 2018 by
youth who recognized the crisis caused by climate change and has
continued enacting various actions such as school strikes, climate
constitutional appeals, and political campaigns. In order to explore the
process of developing identities as climate activists while participating
in Youth 4 Climate Action, this study used Holland et al’s (1998)
theory as an interpretive framework. Holland et al. argued that
identity is not a fixed form and develops heuristically in the process
of interaction with the external world: The self is authored in the
process of continuously generating and performing practices based
on the social and cultural structure of the world to which the self
belongs. This process sometimes leads to the manifestation of
agency that reconstructs the society in which the self develops
its own identity. This study draws on Holland et al’s theory in
order to explore the positionality that Korean society projects on

youth and to interpret the process of the Youth 4 Climate Action
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members developing their identities as climate activists and

working to change society.

This study aimed to explore the process of the youths development
of identity as climate activists from August 2018, when Youth 4
Climate Action was organized, to March 2022. The researcher
analyzed one-time interviews conducted with six organization
members. In addition, 78 cases of media materials that include public
statements made by Youth 4 Climate Action members, such as media
interviews, contributions, news articles, and documentaries, were
collected and analyzed. News articles dealing with their activities and
materials published on the organization’s official website and social
media were also used as supplementary materials. In addition, 618
online news article comments on climate action carried out by Korean
youth were collected and analyzed to understand the social discourse
represented in Korean society. Data collection and analysis were
carried out simultaneously and repeatedly wusing the constant
comparative method. To secure validity and reliability, various data
sources were triangulated and member checking and peer debriefing

with science education experts were also conducted.

The research findings derived from this study are as follows. First,
youth in this study came to regard themselves as parties to climate
change and responded by adjusting their positionality through social
action. Youth who experienced and recognized the seriousness of
the effects of climate change explored scientific, social, ethical
and political aspects of climate change as an SSI topic through
various data sources. As a result, youth recognized that climate
change is a problem directly related to their future and thought
that their generation needed to participate as the main agent Iin

the social deliberation process for solving the issue. They aimed
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to stand for social change by rejecting their marginalized

positionality in responding to climate change.

The youth organized Youth 4 Climate Action and began to author
themselves as climate activists through school strikes. They
developed action strategies while enacting and reflecting on protests
on March 15 and May 24, 2019, and in the end made a full-fledged
change through the school strike on September 27. Youth actively
improvised cultural artifacts (field day, report cards, awards, etc.) that
are symbols of roles, expectations, and constraints that society had
projected onto youth or students. About 700 youths participated in the
protest on September 27, gathered in Gwanghwamun Square (the
symbol of the rally and protest), and marched to the Blue House (the
main agent of climate policy enactment). This enabled what Holland
referred to as a carnival, a space of liberation where youth could take
sociopolitical action and have an authoritative voice on climate change

1ssues.

Second, social discourses affecting the identity development of
youth climate activists were identified through analyzing comments
on online news articles about youth climate action. Youth climate
action was reported on intensively in the media and resulted in a
chance to represent the figured world that constrains or supports the
youths’ climate action in the form of discourses. The findings from
online news article comments showed that the public perceived that
the youths were too immature to take social action because they
lacked expertise in climate change and did not have the competence
to act independently. The public also positioned youth as students
rather than climate activists by forcing them on their duty as
students and questioning the authenticity of their actions. In addition,

they argued that youth should be impeccable as climate activists,
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which became a basis for stating that youth were also responsible

for climate change or criticizing youth’s actions and strategies.

On the other hand, the public who supported youth -climate
action expressed their willingness to change their actions, and the
more they felt themselves a party to climate change, the more
they wanted to act. In addition, they recognized that responding
to climate change was important enough to cause youth to take
action and raised their voices advocating for and being in

solidarity with youth climate action.

Third, youth climate activists demonstrated their agency by
authoring themselves by reflecting on these social discourses and
making a world for their climate action through Youth 4 Climate
Action. They aimed to reinforce their message by using objective and
credible scientific data. They also jointly analyzed the reliability,
interpreted and restructured the data, and continued training for media
response. This resulted in youth climate activists cultivating critical
scientific literacy based on data literacy. In addition, they worked
toward acquiring a new positionality by rejecting stereotypes about
students, continuing climate action, and proving that youth can dream
of various career paths. They also revised their prior message that
separated the youth and older generations on the responsibility and
impact of climate change and stated that anyone can participate in

climate action.

Youth climate activists finally demonstrated their agency in
making a world for youth climate action by publicizing Youth 4
Climate Action. They strengthened their stability and expertise
through recruitment of members and reorganization and produced
climate change-related materials for other youth. They also

expanded their sociopolitical influence by collaborating with youth
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climate action groups in other countries. More than that, they
requested changes in societal perception and education and, In
particular, suggested changes to the curriculum and institutional
support to allow more youth to join in climate action. Their
requests led to practical changes in education policy and became
a basis for world climate action for the present and next

generation of youth.

This study explored how youth develop their identity as climate
activists and enact their agency to change themselves and society. As
the development of identity is an unfinished and continuing process,
youth climate activists are still authoring themselves as climate
change experts and activists and have made changes in social,
political, and educational policies. The Youth 4 Climate Action case
became evidence for expanding the orientation of science education by
showing that youth can enact sociopolitical actions and make changes
in relation to SSIs. It also showed that the ability to understand,
interpret, and communicate scientific information is essential for

SSI-related action.

Based on this, this study suggests that it is necessary to cultivate
problem-solving ability based on scientific knowledge, skills, and
values in order to deal with the risks and uncertainties we will face
in society in the future, and action can be the final stage. In
particular, as the recent curriculum emphasizes social participation,
this study suggests that science education curriculums can clearly set
achievement goals and suggest practical support including building
community infrastructure and teacher professional development. To
this end, it is necessary to develop educational programs in areas
such as data inquiry so that scientific knowledge and inquiry can be

applied to real issues in society and science teachers can be provided
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an opportunity to experience action-oriented SSI classes in their
training process. It is also necessary to develop teaching and learning
materials that provide science teachers more comprehensive support in

action—oriented SSI teaching.

keywords : identity in practice, youth climate activism, action
orientation, science education, socio-scientific issues (SSIs)
Student Numbper : 2017-34733
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