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o] FeAg&S St FE AR BES VWMo R TS gFoR
72l W8S 7 vt dgstr] fdk AQlA A A s ovlst
WA ol wAF L] FAZMN AlZke] FZzhel uwiel WEEE A
270w Agejstal ol 2] WS &&ste] TsuAbe] AHH A2
o] AEE HAAHoAe A on=E A}

el B AR aE AN AT uHleto g 7|EWE 4odd d
wARS] A A A NJAA A, TSRS g ow W3

SSL-STEAMZ @l Aale] ms 284S Fyastan +9& T4
O BEW A4 0w golsug .

3. 424 A4¢ FHaL

WARe]l A A A A& Austgk Elbaz (1981, 1983)+ uAM7F -85
= AAe AdES) SaA 298 A4S A A o uheug
o e AAE Aqeld WA Aol 2a gl AN A4 43
of wel Aael sAxs Adel oa ATHE AHom Helsg=,
of Belmo i wite]l GEA 4% olds FEsrhe AL A

AaA AHAH R A A %Al A (orientation), TF

(structure), W& (content)S A AT Al 7FA] S Aol A A
A A& olslsle= I A FA #AHo] oy ANE HFFA ol F5 A
d #AYE Az AdAH AAES FAskE oAl A dE sAaE
2 Fol FAEARE o] AL BF HAA A2 Akl FAGt] A
H il vEpbe Aol mEE ol gk WAL AN W& FxE T3
TAAOR ou7l =gty AHA Ao A X &> JHdH
wel Alole] 32 #AA L] EgoA wWsletan whdE] yrbe sloltt
(Goodson, 1992; ©]417 €], 2009 AJA-E). wepa] wAape] A2 22 &
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b AR, w5ty A A2 wAL e wA 9 duE Sl
ALB), AA, A, =8, A2 @Al digk olsfolth
4447 AN BA HPAT

Elbaz7} A2 AAol &S o7HA g 79 d 23 2o
Shulman (1986, 1987) A7} 7F=3 wf oEste= AX oz HE&'s

Al

FEstHAA WEAAS "3t 7] Shulman (1986)2 nlALe] A
o

PR

A2, wls FAe] Thx|ef HshA A tigh A4
(Shulman, 1987). 53] Shulman (1986, 1987)2 A} =F419]
el dEA olals  omdte w844 (pedagogical  content
Fxet A, wFWEA A wARe] nl Il &) A
ol Agtd A4 9182 A™to] nAZE Akl s
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2l
B AEARE ZAF0 USS # BAFE o802 Y]wstal vkl
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=

A &2 olulA, A, A3 ol A
ol Awol we 27 gle FEew wAle A4S Avadr. o
n) 7] o wale] A A4 BAE Clandinin (1985)% %53
#1shde AT Qe @At wg Ade] gstel sbgoEAsl a

: o
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A7b ke AR olnlAE AlgEel AR wel JEAgdta §Eal
]

= IS 9n)gttl. Hsieh 9F Spodek (1995)& #2199 wAle]l 213 A
AXE e FEodA et 3 FA9 wARE “wALE ofol &5
o] AExAEE Tl O =2 v UEs Eofof Frh, “uAlE ofo]
EollA &S FoloF ), “wAlE ofo]lEo] EHE ArE T
A== st Adsfof o) “wAbE SH-EIE Y alfo] =7
¢l A%s T F JeF FsAgsor ke A E 7HA A AT
T UE WAE “HWARE ofo]Eo ‘%‘l%"—?cﬂ BAES A opstt”,
‘WAL= ofo] 53 The gk Wol S AG ol gt “uAbe= ofo]l S A
222 9= WS JFEA o doh el Ade Y E A AL

olF FTHMEH wAtel HA wFPeE AA S st AR A
AAS FHow YWEGgAe] SHoA WAL A4l gk A2 wFdksE
A A, wgshE A A wsAg A4 WG Ao R FAET =
shal, g FA R A2 dnkst FIo wet olm A A, FH F
Fo AA o R EAEYE k(A 2002)

SH 3t (2006)= AFE]H el dERu s aAbe] A A A4S <
Tt =l 1 Aol A Elbaz7b FE s A4 A2 Az A,

o
Tz el BAE wAse (29 19 o] Vet

o AAAS) TF A4

owgIH A4 — — A2 9] o]H A
oI & A4 o 84 Aol e
o wFE A4 — " o AHel FH

oS TEEA A4

MAH 8%, B8E 4%, o184 3%, A5H 3%, 435 4%

a1 ARA Ao A Gz 8o BA(EH S, 2006)
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A5 th(Zeidler et al., 2005). wWetA] Aol Aol dojib= theFst Af
3 A AA giste] gdAEC] AR g2 JAFS olslsta &~Esr] 9l
e i

1:3—1] _JJFEI—J/]_ Zio ’cﬂ— /\ 01‘— J/}AELXJ /\O(;t 3lok S

——_]1 cull o o=

=
F9] "eAd wel SSI(Socioscientific Issues)
SSIW&& STSH&& E&stAA Hetrjze 2
H AF3] A A (Socioscientific Issues)ol A ZAsl= =92 &
g2 Aol disl FeH ez oatE: AART & e AFH LAds A
7 °J

b =
gratda o ahgelA staEe] gAd FE 2 deld

L FJ
ME
e
ull
(0]
o
o
N
)
sl

Zeidler et al. (2005)%= SSIF oA FAESY HsH4y 2%ES F3IA
A7 A FEAEH U A G4 RS AGH B2 (19 303

Lol Attt

715Hel B A
(Functional Scientific Literacy)

CECIRES

O sLx XHX )
=2y 33 (Discourse

[ssues)

(Cultural Issues)

TEEEERE
oY gy
(Personal Cognitive
and Moral
Development)

Al 79 4
(Case-based
[ssues)

af=to| =4
(Nature of
Science Issues)
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X
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o
o|\
™
>
N
N
Ho

3k Q 2~ (Zeidler et al., 2005)
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2 Hrlsle 58S 71YoF S Az} o]y d Wt wets v}
EXe AL FAEY #A 2 =94 Ps7AE tE 7 A Al |
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g zpalo]l B34 Ao o FekS wSS AAst v A
Xdste WAl 2SS Az vpxgo R AR YINE AHe F§4
2 WP E w5 A e AA AldE F& SSIuSE gozs )
AEo] HaA Ala T8 f214 HAdS FHAF) A ok

w715 as
D 71FH3ste] 4 R 9%

TAARE = Azt dEFor FHuE J|$HE Al AFEAAS
sl = Al A A vl S 9lste] 1988 FE 7]l sk JEIE 3
2] Al (Intergovernmental Panel on Climate Change, IPCC)E “d ®H3}¢]
7153t FANAS Al =getar gl

7IFHste] ddogE AR 80 A4 8de®E Y=m 7 3
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Year

a9 4. A AA Ha 2472 F=PCC, 2014, p.11)

A% F7tw e LA

ol9} o] <zt o o3 s F

715 stE 8 Aol W 93-S 71Aa vk IPCC= 20189 1.5°C
A 2ste] G fiE S HuAES AksidEd, Fo el
At 7120l 15°C ol Hed 2= Gl et T
ATHIPCC, 2018; ¢H4 5, 2020). 53] A3 Add we} 2% 4% &
TeFet 712 s Al e s Edete] A4 A 93 Alddd et o
FRG7tE A= 1.5°C FFel vlste] A Hit £57}F 2°C o}
A A5 s A, AxF2e] ofdd, 55 AuA, aieh 29 o
ol Azsd Ao=m oSt JITHIPCC, 2018; 374, 2020)
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2) 71%¥3 O3

TAALE] = AAAA P o®E QAL Qe 7|FHs ] AHSH 0w
-&3at7] flste]l =7k 1+ FHS 3 vpFg WwekES
dell= Bapd gg-datdlo] Fol A Fal7]$ ¥t 3 2H(United Nations
Framework Convention on Climate Change, UNFCCC)< | &3}$] o,
199730 = A wEA A7~ wlE S oF3ets wE A
(Kyoto Protoco)E zf&l&tsdct. 20169 243 & A (Paris
Agreement)oll = A9 &% AE5S 2T ofdlZ2 FAE L ¢ yolrt
15T A& s x4 55 =g€adtt= W&ol B4 Ut 20189
duietel A MFHE 483 IPCCE3 M= 21003 7HA] 254452 15T
ojUl2 wolol dtr}i= g9 15C 5 HuAE AEsta 2338
ojof wel A MAAE 2050 AwkA AL AH W 7] FEse] geS
Al ok Aol FyPE I AP Aok R 2020).

et e 20307FA]  2A7EA~ wiERF 78X (Business  As
Usual, BAU) tiH] 37%& #=3tux 535 dAsta g3t 7= 7]
= M 2 A5 Fds Adsax w=¥etal JdokEHAEE, 2016). E=F
2] FAo ©$] NDC(Nationally Determined Contribution) 7§4le] gt

b ASEE Y olYPREglS XFT 7| FAsd S 7

N

Ak FHFOT A% JF AW FUG Aol o2 g 9
= NFe 227 @ 7HY a2 8

Agk Y71ARks AdE A
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Ab 2222 7F SSIoll diste] Q1Asta, B A AS 25, olE 7]
=2 4 lojof dF7] wjFEo]tk(Sadler, Chambers, & Zeidler, 2004). u}z}
M AARE e R SSIel thEk 14 B SSIed AR S Skl

ATES 4WE Bast vk

!
AR W3S ®WYtH(Choi, Cho & Kim, 2000; ol&F9} Zd<
201942 9, 2012). 23y © nASo] SSIEYe] ToA4e 94
3 A= dzHgoz ujg HE o wAbEvRte] ARl ¢

Tt Aoz veldthi(Lee & Witz, 2009). ool r
o} Price (1996)%= #38} wAlEo] HEA] 33 A4S 72X+ A
SS9 #e =AHe FAE tUFe A Alo]o] AT o RRE HIoLUH
X7 wielgta Lee, Abd-El-Khalick ¥ Choi
(2006)= SSI%=<lol o
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o
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o
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St 7ol WAME ] Q14& FHALSHAA £ A7
Ak, SSI #&l wag Ame] F5 9 st JA] 9159 al #3171 SSI
WES waEteE T8 G ER BASAT AWAH o2 SSIFdS Ad
st WAMES HEAQl YA AT Y EIhE ®sAIIE AR
SSI¢t ## ¥ 7HAEE e 3ol Fgs =7l Ao=E YEyh
FH o= SSIug HAEAES =o]7] $93) SSI-PCK % SSIFHS 4
b= wALE diFo R g AF7E AT o]dF (2016)= SSIaL
F= 9 wAFEo] zHF ok sl SSI-PCK 245 SSI WA 8 SSI

S A4, spel SSI ol B
A, S B B AN A A
2 FEsarh ol ¥ AW fiel 01DE SSI wa
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A716l ol o 713k <k WARS] sk wEo] WA A Aol
2747 4

A FFe PHGCEF, 2005 AT, A5Ad A, 2011
Feiman-Nemser, 2001). wahA] A X g9] SSIuSo] stul & go] A
Ao Bty g =9 AL SSIFH S o9 A sk
A prt=A], 1 Bl A wAE A =

g e AAES AT ZolH ¢ yolrl SSIE STEAMIL &
AAst] FHE TN E W WALl A Bed A A o] Fold

A otr = 7]13)7F 2 Aot

2. STEAM L5

7}. STEAMLS¢] A 9

Hetrlzo] FEER WISte] wep AIdY ASAEES HF
A9 dAolA HFsta oF EVkse FEE dEhta . wet
A A ARl = o9} 2E FA S siAst] flste] oA A )
A€y AAES AW QS Be = & Yrh wS HokdAE vy
W7E obd thekgh wape] A AS AASt EA Ao JEgo =
S50 g4 Atagd Ao Hagk FANAE S 71514 &
FAANNE(STEAM)S  FXstA At STEAMI S Yakman

(2008, 2010)°] 7]E9] STEMel < (Arts)E 338t STEAMI S-S
Al Qb H Al whEo] R

STEAMX. &2l 191 STEM<> 1990t w®]= NSF(National
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@ Donald J. Trump @ I .

In the beautiful Midwest, windchill
temperatures are reaching minus 60 degrees,
the coldest ever recorded. In coming days,
expected to get even colder. People can't last
outside even for minutes. What the hell is
going on with Global Waming? Please come
back fast, we need you!
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Abstract

A Teacher’s Personal Practical
Knowledge in SSI-STEAM
Classrooms Dealing with

Climate Change

A-Rang Won
Department of Science Education
The Graduate School

Seoul National University

Teachers do not simply deliver a set of teaching knowledge, but
rather are engaged 1n classes based on practical knowledge
reconstructed by their own values, beliefs, situations and experiences.
Therefore, it is meaningful to look at the practical knowledge of the
teacher who conducts the class in terms of orientation, structure, and
content in depth to understand the teacher’'s knowledge, conflict, and
trial and error in the class. In this study, we sought to explore the
practical knowledge of a teacher conducting SSI-STEAM classes

under the theme of climate change, which is a risk and a result of a
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dangerous society caused by human greenhouse gas emissions.

SSI-STEAM classes can engage students in controversial topics in
society based on rich real-world cases and allows them to look at
many of the interests and solutions involved in issues in a variety of
academic domains. Looking at the practical knowledge of the teacher
conducting classes in a new context, climate change SSI-STEAM
classes, will provide many implications for future SSI-STEAM
classes. The main purpose of this study is as follows : First, we
identify the teacher’ practical knowledge of conducting climate change
SSI-STEAM classes in terms of orientation, structure, and content.
Second, we explore the conflicts that emerged in the Climate Change
SSI-STEAM class and what practical knowledge has influenced in
resolving those conflicts.

For the study, one earth science education professor and two earth
science teachers under a master’s course together developed the first
climate change SSI-STEAM class, and the participating teacher
finally reconstructed and conducted classes based on his practical
knowledge. In the process, class videos, teacher interviews, teacher’s
teaching materials, and class impressions were collected, and practical
knowledge of teachers was analyzed in terms of orientation, content
and structure based on the Constant comparison method.

The results of the study are as follows. First, the teacher
reconstructed climate change classes, influenced by experiential
orientation based on three vyears of university volunteer -club
activities, and by the social orientation of recognizing the need for
action-oriented classes through teacher evaluation, teacher training,
and various lectures. Classes were conducted with five images under
the theme of climate change: 'Guide’, 'Climate Change Associated

with  Various Subjects’, 'Cooperative and Comfortable School
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Environment’, ’'Classes Tailored to the Eye Level’ and Personal
Action to Cope with Climate Change’. Second, the teacher expressed
a conflict between his belief in the science class and climate change
class goals in the process of reconstructing the climate change class,
and was able to organize the class and resolve the conflict in a way
that could foster students’ personal will to cope with climate change,
influenced by his practical knowledge. In addition, a conflict emerged
between the continuous interaction with students and the goal of
finding a direction for action to respond to climate change within a
limited class time. The teacher tried to secure class time as much as
possible by utilizing his practical knowledge, but he could not
continue to interact with the students and deeply seek various
measures with the students to cope with climate change.

This study was conducted on the premise that exploring teachers’
practical knowledge can provide the most in—depth look into teachers’
practice. Therefore, we were able to look closely at how the teacher
organizes the climate change class and how he leads the action of
the students in the action-oriented class through the teacher’s
practical knowledge. This is meaningful that unlike previous studies
that have explored only some aspects of practical knowledge that
science teachers have so far, we have analyzed teachers’ practical
knowledge in depth according to orientation, content and structure in
the context of the climate change SSI-STEAM class and looked at
conflicts between them. In addition, we expect that this study, which
examines the practical knowledge of a novice teacher, will serve as
the first step in narrowing the gap between preliminary teacher
education and school sites for SSI-STEAM education.

keywords : Practical Knowledge, Science Teacher,
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