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ta Ao, dalsat A-¢4(2013)2 “SHEER stolw 715k
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3. 71 %917 wse] He A

Av) el 715907, MANA § ole el wEHol gt ol
§ gge HAY AFate 2 A WM Az gaEda, Fal
s i wiel glvk: o] Sgolth(stulel, 2005). 53 A FEol
ot FAARS] AU Ao Rojd FAR AT NF Ax
Wol e FHA oz A% PAH P ole 44 AFow vt
FHRAE, 1997, oA Agol e AAANAE LA~
FEL 99 =8ty gov, $HunE FAMN FPe Fd U3
Wore wAsn gk

NF907) tee gAAE tFe BUe wgow A& o

ola &} A}z Wit :MAlo|w A}3E] W3

Aol Qlojok a2 = (Hodson, 2003), A=Al 7159
oltt. 7159171 &L
U Aol A e 7
o] 61.1%% 7 Bokow, FotulH2

}§Aﬁ‘r(‘ﬂ“)r~ 2019). 7159171 de= 9% vd AdE 98l

Zoa A wgapgel 4 ﬂ%°1 Aol 8] ARl Fng ey
& 9% AT sk

ATl e A4S A3 wohAIL Atk 2019 FW B o4 2A}

of wEw el wA A Auke] wAA AT Azl o

914 & 2018l W3 27t 61.6% — 69.6%, 88.7% — 91.4%= F7H3

om, oju] /1F97] Qe wn Yrkn SHF Ko 619%, 108 o
=

[¢]
FEF= A Aolgtn SHI HlEo] 20%0

ul gth(d e 9,
2020). A ATte] m=w, vt SS9 7597 A B =&
How ZAEATHZAGA 2], 2014; A& A, 2013). 715 7] gt <l
e 71F97) e FaE olojAH, FHor d#Fo] GEFE ]
T AL 71597 U Tl F8% 2l HY| il (AFY
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7] BAo] te) 222 dustn AAAS YY £ g vEe 7k
ofoF atm, Uolr} th$ AE HAHOE o]ojd & YR gof Il 1

g Seue 7§97 wg Zzag e
(317%) Aol ASAA 9, Ul BF AW dole 41%% % A
Ao AT, 2019). G #(2013)9] Aol A FEHA el A

T =2 71597 44 —rfoﬂ Hlal] &t Ef=el o F A oA 7}
W FEoR YEYT 2019 W 3 o)A RAMAE S Q1
T2 HAARE 71597 &l s “Vlgdely AEIE 71597 S
< 8l =EEtd 2% =¥ oo T, “bhE AbgEo] o]
st geud U £ =Yaie AEUrh el SHEtEA T A
Al HEE Holu JATH(HZH 9], 2020). wEbA UH-E s of
gt SR AL TEA S A T dEe 7197 &l g
A Yol AA FFom ok F ULRE st 797 wFo] F
8tk F, 2009)

=, 7159171 w9 Hxek g AAE nEete] AAT 71597
o] el V) Ak sheFe] Hasttta AT 4 vk 7597
= ##d A3 A A (Socio-Scientific Issues) o2 1 547 s
ofyet FA|, A3 T AT THA ALs B8R vl wEkA 7|59
7] WSS BAA FUE do] AAA, AAAH FHE G dHelA
bk 5 QRS o] Foj ol & Aoltp(o]Eg & ¥, 2020). ©] ¢
gk 18hEA 3 STEAM w4 Hddk: d2449 & JdorZ(od
T, 2018), 719171 n&2 SSIeF STEAM w5e #Hoz vy 4
Atk kA SSI9F STEAMS W &4 Hs wads 7[5 &aF %

o] o] ol Ao} G},
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j]o
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iz Al SSI A4 5 shutold, 7159171 EA= AL dststa &
e Ao 7] w2 AREZE o GA thA s wrkor dxel widk
=S BAglel ofFofAaL 3l

Mz vE AAGAY el /lOH 7159171 sl 2ol U@ od =
o] dojur, 7]F47] W&ol g =42 o], 7=, G| &
E7] ol 15971l ek =o)ek Aks M= oS AT w50
Aoty 7591710l ofsf A7IE= vdd PSS AR AL
Rboobyet 7Rl Aol o] FEe askr] witel o] R 715917

A7F AetaS3 BEe] lgS AAFTH(Peel et al, 2017).

2e BatagelA NF97] A dRE AL wad /F 9

&

g olalali A olgo] wolop @tk wAl: stAEe] 7159179 #dl
3 uge ZASe) oA WA Held & JYuE molFolol au], J]
EAA AN A Aol AT s Avtdor Gt

),

oo
(Zeidler et al., 2019). o] & W& =2
), 715971¢F #-E SSI k5 A ]
AAARS UEla g8 FEdl Fsts d 719 Aotk
ZUo A= SSI wSol] tlak Ael 71397 wSo o
F A AARTIE 9], 2019), 7159719k B SSI w&o] g
ATE BA4 gt 7FYE FAR 3 SSI g dAye Ax
(2012), A& 2(2015), AF= £1(2018), &3t <(2018)°l <]l %13
HAomw MEAHA fE&S (X 2*2]9} 2o, At wzm 739
7] SSI w& AFQAE F2 £ F g5 A4, 7A@, ANY
o] W3zl & 9 F FAEY JAHAAH 73 B S BHEA
K &3

K3
olglgt A& Y3t
3]

Srolv], SYES] AHE-mEH FRe FHAL & dE @S Wy
of Wlg AT W wets &9 wiel Wasty, SSI £9 AL 919

s ] S0l
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7] SSI-STEAM 42 Awstn Agstug ek o F4e /¥
£ FY BEE oA A e INL F AL AL

2. STEAM S 3 7]5 97

W7ol wegte] wEl AW A3 ol A= #3H(Science), 7l
(Technology), & 2&HEngineering), 4% (Mathematics)2] F8/do] H7}1=]
131 (Stohlmann et al., 2012), 53] = uw& FEofoix o5 AgsH
STEM o] gbstA AP Jqup(a &4 2], 2011). STEM &3 =
< FAEo] JHAA A A j?;q] A o] gFe A4S vE T
AEH w5 Al 715971, A%, duA, A 59 A3 #eHE A4
of tigh gAAAR S HE »l% Ao s A3d & e 73 E A

3kt (Bybee, 2010). STEM 1L§-o] AlA A

I FFAA AT Ao oulE Fx3 STEAM(Arts integrated-

STEM) #& 7do]l SAAHUAY 9, 2012). STEAM w&2 7]|&

STEMel <& (Arts)S F7Hgoz2xm 73k(S), 71&(T), ¥sHE), 4

(M) ©o]9]9] B ki Fofz o] S35 34 ak3l o ‘11 ]% E3l AL
5

A agst dEd &

- DY

o

4 welg @ 4 o9
al., 2019).
AAHOR STEM %ol 253 Qi s§ wwFo]

= 20119 wSHEE FE07 STEAM S A
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>
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22 > o o

WER015)7F ANG et mg gl AE )
seprelm FolH oz Aty A A £ FF L BEL A
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Al 20108 ZWH7hA = STEM oS A7 F2 o] F oA q, 20114
STEAM s A A3 2= STEAM S A7 &dslA 13y

U Ao wrEW, STEAM W& 2138 A5 o]y} 3
A A FFFol EFo] H

SES FAAT L(EET, 2014), FH 2
= B tt(EE T ¢, 2017). °ol& $1% STEAM Ko &

7] flelA =, STEAMS 72t 2458 vostA &8
+ STEAM & Zz7o] 7jdro] ksl A =o] & o
w3l & AatE, 2017). oo AW £(2012)+= STEAM
s 9 Trel=ekdlom A F3e 9A4E F
, S WEre] Al HA R FEske] AA sk e[ 1E
Fraste] AEstd [ 2-3]19 Zrh ol #8354

KR
FHE T 4 8xE BF sk 7] witel A

|

po)
lo
fu
i

o

228 ctg] (A)

HEEs tAS)I
2H /A (A2) @

Y fEt2olE (A1) 2 g(ﬁ:ﬂ L

0= =&y (C1)
Al ALEE HE (C2)
MAIE e (C3)

2t Y& (C)

[ 2-2] 89 Al 84(FHAdY 9, 2012)
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[ 2-3] €4 Al 24 AR d&(HAL £, 2012)

o E% o] WA TEARHOZ
7HL§/%’:{LIL]‘Z§ J/]_ O:] } J/]’ ] 1 O o 1
( /skills) R e Ad 2 BraEs T4
conce SK11IS
P o= og] Wit N AAEE 34
A/ A% slAdsof st AL & AU 13
(problem/ Ne/Fded A4S TR o
% phenomenon) W AR AA = A
e - -
4 el el AL Amel Hishi
yAe Bo T4 FEe 5o
Ad s el S Ful wikA gdiste] A
(activity) Axrsle] WS FEFozn g
wel AYGArE e AAE Fis| s
7IHkeld = Q&
N .
]:]’5—,]"{%@ -‘151’ QLT'H:E _:ﬁ‘.g- %%c’ﬂ ‘jr% 6;}_'5‘2
(muti-discilinary) w2 3lo] Zol e gy e g
muti—disciplinar
P | 2o) 45489 o s 4
o 3 o St F= wIsE S Al 3l
k<)
Tij FEHE A = Aol ol oy e s, W
Bl A ’
° (inter—disciplinary) | ¥, dAx}7} &EA419] AN A
FE5 = WA
2T A sHEol AAE gl AM=ZE shE o
(extra—disciplinary) | 922 g% = #4
Q1A et Ml sty 9 Aygte] wigtelA Fg
(personal) g g 2 ARs FHoR I FH
2 A3 A 2o & = 3
Qe s mer |0 ATEH AN awA sty
cl) . Wg, olir, 9% & FHoR I}
1 (societal) o =1
E"ﬂ% B Y

A A A et A AAA AdelA aqH = st Wl

i B e | _%_, o]_/l':r, Q‘lﬂ%]:%%%‘/ggi’é‘]-{—%
(global) o
H
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STEAM 152 ‘§3'S Zxsta A= HollA 7]

£

JdAd"E F Utk VFHUIE A dHs A BEEe] Jdon, &

ALl Al Fagk AR T sutelth 71597 EAE oldsta | As)]
e = 28, A, AE] T e ol @Al o] H s}
7] Wit §3A AlngS deFe aso] dasiu(o]d g, 2012, &=
TE & A¥W, 2017). ©1438(2012)+= STEAM n§E 7|Wtoz 3t
FAuS TIPS S0 A F53 A HE B4 HES
gk Ak By, A9 e dsS A FE O Efo] "Hrta AdshH
7159171 AHE tF& d STEAM o Wo] Aggss 330

Zev 201195 E e uhetel Al STEAM i g 2o] Al 9] 5ol
T B eta, wsdFge 9 wALSS STEAM W&o 3 2 us
Tl A Xate, wdsdl sl v, $9, o, e g gelE
Rk QAAska gl Aerh iRt meEbd Al wsd g A8
F e VIFANE FAR @ STEAM n&Zzasio] 7ud deA
°of stk 7159171 Ao 544 7159171 STEAM 42 §Al°l SSI
ARl Atol 7heskH, 7159171 FAlCl 71ukgk SSI-SSTEAM =942 <
Al §84 Abaek FoA, qatans wF, A A oy FE E

T oY F EwS 7 d& Aolvk(olsd <], 2013; Madden

et al.,, 2013).
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Eilks, 2018).

o7} MYl gt =
A G-1}8F 9F(earth science literacy), ©™7]#}8t 4 % (atmospheric
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R
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2ol o

A

2% (climate

715
31 ) TH(Dupigny -Giroux, 2010).
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L5 ot A2 dFAo|th(Milér & Sladek, 2011). 719 A%S st
7l AL AT Azwle] WEE olsstn /15979 deln JFL

gets] oS FES str] Ag HEE AeloF & A oltH(Harrington,
2008). webA 71 A% WSS ]9 gig Aol AbE e s
EJAE oldlstal vHA AlaLE Ay gAAAS gH olE s Ast
7l #1388 dFoR Yold £ JEE gt AHolA o Yrt Qdrt
(Dupigny-Giroux, 2008).

715 AY B9 AT Bol MaAHA FRAN, wue] A4 Al

AlFE 715 ko] AolE ARy (& 2-4]9 Zo] YT & Stk

(& 2-4] 715 &%) Aolol e APAT 3

a7 e
USGCRP | 7197 #4415 Abslol slAe kst Az Apa|7k 7)ol
Q009 | WA= e olas A
NEstl e 84 wae ddsta, geE Sstel AF
e o | wsbel Bd £HHA oot GNLE FES FUs ]
Q0100 | FHe oS 2L M AW YA AN, o|F A%H O
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3 31| 5 768 | 3978 | 000
49 31| 129 92 | 719 | 442
MRl &
59 31 | 355 | 1142 | 1731 | 094
6 31 | 548 | 1060 | 2882 | 007w
79 31 | 290 973 | 1662 | 107
SERE]
8 | e e | 31| 387 | 1230 | 1783 | 090
9 31| 5 810 | 3770 | 001
109 31| 097 | 1136 | 474 | 639
A
1% 31 | 226 762 | 1650 | 109
o | T 31 | 258 | 1082 | 1393 | 174
EL0 31 | 613 989 | 3450 | 002
Nl 5
143 N 31 | 387 | 1145 | 1882 | 070
159 | xepa. 31 | 200 | 1442 | LI21 | 271
169 | =7F=AA SE 31 161 1.241 0724 AT5

*p< .05, **xp< .01
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Abstract

The Impact of Climate Crisis
SSI-STEAM Lessons
on Junior High School

Students’ Climate Literacy

Su-Yeon Choi
Department of Science Education
The Graduate School

Seoul National University

Climate crisis education is essential for future generations since
the climate crisis is getting serious in a modern society. The climate
crisis education should be aimed at fostering climate literacy, which
is “the ability to make responsible decisions and present solutions to
the climate crisis based on a scientific understanding of the climate
system and the climate crisis.” because future generations are
stakeholder in this problem.

As climate crisis problems continue to change and become more
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complex, we should be able to look beyond scientific knowledge and
look at problems socially, politically and economically. The nature of
these climate crisis issues is consistent with the purpose of SSI
(Socio-Scientific Issues) education, and can be linked to STEAM
(Arts integrated-STEM) education approaches in the context of
interdisciplinary, creativity and personality cultivation characteristics
of SSI education. In this study, we developed and applied a climate
crisis SSI-STEAM class aimed at cultivating climate literacy to
analyze how this class affects the climate literacy of junior high
school students and what characteristics it exhibits in their climate
literacy.

To measure climate literacy, 48 questions (16%3) of the Climate
Literacy Questionnaire (CLQ) consisting of knowledge, perception, and
action elements were developed through literature research and a
group discussion of 13 science education experts, and at the same
time, the 7courses climate crisis SSI-STEAM class were developed.
The research was conducted on 31 second-year junior high school
students in Seoul, and the results of pre-survey, post-survey, class
activities, basic survey data, and 18 in-depth interviews conducted
after class were used as research data. And quantitative and
qualitative data were collected, analyzed and integrated at the same
time according to the convergent design of mixed methods research.

The study found that, first, quantitative changes were made to
students’ climate literacy after applying the climate crisis
SSI-STEAM class. An analysis of the students’ pre- and post-CLQ
responses through the paired sample t-test showed that the students
who participated in the class generally improved their climate literacy,
especially for students who had no experience in climate crisis

classes. Second, the four characteristics of climate literacy change
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that emerged after the application of the class were ‘concept
specification’, ‘expansion of scope of thinking’, ‘positive responsibility’
and ‘relevance recognition’, and the association was confirmed
between the four characteristics. However, behavioral changes in
individual-level were confirmed in the case of ‘action’ elements, but
local, national, and international levels could only confirm as the
intent of action.

Based on the findings of the study, the conclusions of this study
can be described as follows: First, the climate crisis SSI-STEAM
classes developed and applied in this study was enough to help
students cultivate climate literacy. This can be seen from the fact
that both quantitative and qualitative results of climate literacy
change were related to the content and method of this Ilessons.
Second, the three elements of knowledge, perception, and action of
climate literacy are organically intertwined with each other, and each
element works in a complex way, resulting in a four—-step change.
The first step is to know the climate crisis in detail, the second step
1s to recognize the seriousness of the climate crisis, and the third
step is to take responsibility for solving the climate crisis problem
based on a positive mindset that it can solve the climate crisis
problem. And the fourth step is the stage in which the relationship
between the climate crisis and oneself is recognized, empathy is
made, and empathy is manifested as an action.

Therefore, the study is expected to contribute to fostering climate
literacy—savvy citizens, and further, educational programs should be
developed to allow students to practice various social actions to cope
with the climate crisis beyond their personal level. Furthermore, more
active research on climate literacy needs to be carried out to clarify

definitions, elements and details, and research on climate literacy
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measurement tools should be conducted in depth.

keywords: Climate crisis, SSI-STEAM, Climate literacy
Student Number: 2019-23413
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