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A7 AHES Bildung 7id S wFolA Fdsh7] 98] AR HFs =
Ao Breiting®} Mogensen(1999)& 71&9 A=A S 7|

e
Bildung g w4 FEE 5 §iL, TAY FelAe Aole] FAL

o
B ¥o
4 Bk
o
BN
A
s

5o
>
e

Mo &= rv 4y & o

El
n o
s
[
o
STy
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o
o
° K

ol
BN
—OL
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El
_qo
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S
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il
227
K3
o
b
i)
=

Reasoning), #}38% ‘59 (Scientific Capability), #}3+%]
Literacy) g3 % Ao Ath(Bishop & Scott, 1998). A% F&
& g Ao AT wjde] At A Hadk FEAHQ o
e FEe e oldl, W AHE % AstusS g E

2 oo H7tA] FHog E 4 3ltk(Scottish Consultative Council on

the Curriculum: SCCC, 1996; Bishop & Scott, 1998: 2280 4] #]<1-&).
o 3%

.

oﬂi—l
9,
i

7141 (Scientific Curiosity)

<
o 3384 o & (Scientific Competence)

o
b
S

7382 o] 3 (Scientific Understanding)
o }3+7 Zo] A (Scientific Creativity)
1 R s &

A

o
d

gl A w74 (Scientific Sensitivity)
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S7HA & #stol Ao Abarel Feojd, kel dte] gl w3
SFEF Ao tek oldlE Axdxn YthBishop & Scott,
A

7}
1908). #8t5 FAHE AT A olfol AEF F YES e He )
37/]_ 1

(Cavagnetto, 2010).

2. A A K A9 dH(Action)

St S| = AHAFA/AH A FAH (Action-oriented) wSo] H A
H Az v sEvet $FAuKAE AEH7hsdds 93 7HA
I LY 1E T FATA A T wdedl 1 BAHES Fi v
(37 5, 2015). Jensen® Schnack(1997)& A uSo|x A T LA
o] F7Fgk ol & 471 A|AlSAT
L 38 A4 H R dd AXe Fd3te s THeE
gt Feh 9 (Scientism) 7w K& LA} HEE A A a4 E
& oFA ek, Ad JhsAe] Ah
2. A (Moralizing)t} %274 m4He o £ A4l (Intended) 3% W3}
= do77] AR

3. Aol 4§ 7bs@ AE8H (Practical) Ao W@ B Zr= A

AXGH wgol @ Bale] F7hw olojAth

4. wreRel(As if) gl g B, AY, dHT
5

Al AL R & 259 wo= QlAstal st

4

o 2

StAnE A AH(Action)e  dE(Behavior) Z& PF Wzl
(Behavioral Change)9} &%= 7l o]t (Jensen & Schnack, 1997). 3)

T W3le 54 wFgow JRlY dFs WHIATE A WA o)F
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W2 o] th(Jensen & Schnack, 1997). o] <}
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o
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of 7Het

3l

&
vl

Aol

/kE1
ZolA, 7

T

o 9-(Acton) & W&

[3)

1557
B ERE

= g5

[e)

T

T

I el 2e7E F9 2287|380l
o

95 8}

2

o

spo] 222
A

A 2ol oA A AL 7]
(Jensen & Schnack, 1997).

A3 s A3k Aol

A]
& &5 (Activity) = FEEY, g%

= A=~ [e] = o 3
CAEFHEe WBL 54 3

A= RIATIAY A

3l

&
vl

ﬁo
B

o

ol

vze]
il
T

A thE T (Jensen &

PR @5 el AAY B
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T

o
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N
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Schnack, 1997).
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BTS2 Ae Ay Aotk we] 3o gle] nEdA e
RS PR AT AL FANE WS wEo) AYEY Ag
BE ALgS Foll WEL e kg AMel AFBh F3 e 3
A AHE Qo] BAME He AW, FRRE WE A, BPL
75 HH AR % Avea ¥ Ak & d 4Ae 4%
AR oEM, A7 Ade gue g Aol s Jojuy

(Jensen & Schnack, 1997).
A 7 ¥ (experience) ¥ A3 o] Uth(Jensen & Schnack,

1997). 4d& AAE HtgtEe #AES AASHH, Abge A A3 A

O] % s =
g Awsleth. Ao R FHI AYS %S 5 glen, b
At FH Ay AHgF ¥ES FEH(Jensen & Schnack,

AAAFE dTe FE O FAUS RopdA JIEHJL, AFHHS
H S A& tH(Almers. 2013; Fien & Skoien, 2002;
Ceaser, 2012; Cincera & Krajhanzl, 2013; Hedefalk, Almqgvist & Lidar,
2014). +38 YHE T3 AHAdFE n#Fs= A= JAHH(Bishop &
Scott, 1998; Jesen & Schnack, 1997; Breiting & Mogensen, 1999;
Barrett, 2006; Bentham, 2013; Clark, 2016; 2<% & FAH, 2014). A
FATE AHEH, Ao wepa] AP ko] vt 254 vEv A
AA ove FdSARY, AAniey Fxeps Fado] vhEal 1o el
o] Aol 2Rttt ® 12 AR mE HAHGFe] HgE AT
Folth Aol A A AAsAH.
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%L AgaTEe] Andga ge

A 2}

Schnack
(1994)

A capability — based on critical thinking and incomplete
knowledge—to involve yourself as a per— son with other
persons in responsible actions and counter—actions for a

more humane world.

Almers
(2013)

A3 A AQlE JHA A Ao JFS 7B F A
A ¢ 59

BaAT Ao slxste] BF3aL, A2 o] WAZ o u}
% AL AR AE5S itE F Y= T

Lo

Action competence for sustainability i1s in this context
defined as a willingness and capability to influence living
conditions, as well as lifestyles, in a way that involves
intergenerational and global responsibility, which
necessarily constitutes differently in different cultural
contexts. It here includes a capability to act from a
knowledge base that is always incomplete, and to be
prepared to change decisions and actions when new

knowledge or insights evolves.

Lundegard
& Wickman
(2007)

AAFAG A&7 wAel WEH AR A 2ae Ak
JdaAlFES nAdL oala 59

The ability to take into consideration the social factors and
human conflicts of interest that lies behind environmental

questions and sustainable development.

Hedefalk,

A% e vds A8 Fd gdy 5ol dste] vl

_16_
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Almgvist &

] In ESD, action competence is the ability to critically make
Lidar (2014)

value judgments about different alternative ways to act for

a sustainable future.

Jensen®} Schnack(1997)& 74 8L A 2ko] HAHA # 38 oF

e FAHUA, AAGFS 444 FHoR ANFYL,

I 8 (Knowledge/Insight): A7} F9lolar, ¢of doju}

[ ]
b
L
= ~
o
Ly
)

o, dd g FoldA o] gk xAe ofn gt U]ﬂﬂ% &3
AdE s Fastd AAES HAH o2 bigbE & Qe AbaLvt
g 8 3}t

e HAA(Commitment): 7§02l &7], 4l 27|54 (Assertiveness)
T YuEt &719F dale] glthH A FA O diek A A
Aoz o4 4 gl7ldl, wsts HAgoA ol & Q1A sh= Ao
8.8t

o H A (Visions): wgo] st W3k wsle] waks onsich =4l
o] Atolzk wlfe] a7 AbFe] digk A7, =, AA ek #HHo] 3
=3

e AxA 73 (Action Experiences): TFA A A AL w3t
U AR AR e A dow, FEe A4d Age A
A& o &olstA

Almers(2013)&= 29 dlo] Al 457}
HRslo] A&7 S 9lsk A
Q1A olofrlo] W3 M&EH BEAS T3 6714 FEY 24AE E=E3H

tt.

_17_



e W3} &= vwlx=3i= ZFAH(Emotions Creating a Desire to
Change Conditions): 574, &4, &%, &%, g7 59 AS
HEEaL Atk S = A S o H| g

o JAM7X} dFHQA HAHA Core of Values and
Constrasting Perspectives): 3147} x]&= ¢17te] HE5HA, 7| E A,
Aol digk A F oAU AHe| F2 FAFH= NAES o3
ooz Al A v#H HEE JhEsiA s s A4l 4
Mol o de HES 5 A g

o XA ¥ (Action Permeation): I} Ao ztxle] 2 Ao} H
I EL AES 94‘3]5“:} HAY AH AL dA s gAHEA

7 AR o

o z7] &5 % (Feeling Competent and Confident with What
One Can Contribute): 2% Arste sjole] ko] tjsl <lx o}
A2 AAdE e o, dFstazt sk oA Tas. A
A B A-T e VRS HAaAZIH

o o]Eo Y3 AF9 WS (Trust and Faith from and in
Adults): tr& o]d gk 2ol W z7] Al E(self-trust) S
Fatet, dF5s 9 oA &71E FAIAH

o A3A A£7H/A(Outsidership and Belongingness): %
EXE 7H 2F WY AMEA AeAgd 71 2E57e AS

ARG AT A9} §715 FaIo.

==
=
A

/\

l:

Zhan et al.(2018)2 Exd wHFzZEZITH(Water Conservation
Educational Program, WCEP)Z &2 120 Zto]dl St E o] =xd HE
of #3e A Fe] WMetE Q5= AdFE AL, AHGgFS A
2] (Knowledge), &7]1(Wish to Act), A}7]= 57 (Self-efficiency), 3%
7438 (Action Experience) 47}# 2 F 739t Mogensen(1995)& A o
2o AAA, AR A, JHA A A AH @47 BRI, 1Y 3 27} A

Aek AR 2dolti(Mogensen, 1995; Ideland, 2016: 10204 A<l
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Cognitive
Knowing about Knowing
the issue how todo
S
S | Search for normative Action el '6‘
<y ot il arguments Q
3 gum. Competence communal potentials | &'
P—
o
=

Have the courage and
feel responsible for
action

Have preparedness
and
inclination to act

Personality related

_19_
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A 3 A dso] 7| H

1. dsto] 7] 718

HEERZAAE ofgfet 22 8 ArdD e EA7F vebgd + 3
ct.
o BBl £ At o5 EE Fgo] AujEH oA eJatiFe] =
g 7hs4
o TR HslE welrlel vk HEAH
o 7§38 Aolgt FAatE el AT
o A9 AT Al dE AtHES] oA FEAGA wHst=
o= o
dato] 7 old g HEEZAA vetus oY 7HA dE oAl
A g AAs7] 98 arEHA dujo] ZiW-E 19483 w] =

(Land) A2l Ad wEoxon, ud zgx Alzle] dijol
(Delphi) 21464 feg ol 271 A AL SUEAE A2
sz dloll ARNAT, o] F e A Bofol A AR&EH I ATHOIFTA,

2001; ¥4, 2016004 AAE). dute] 7]WHE wefe FiEnto] ofizt

el A& FHIE FARTY oAU 25 AT A
EE AREE 5 ATHAET, 2008). ofdel E 2= dsels A8d
WHATEY oA el
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o] E(elF4, 2001)
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= Mo
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=0
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AE7Feel A4 R

To

=
£4

sto] 7ol a9}

1=}
o

2.

2o =

2]

2'sl ‘WEA oAb e

o

&

=8

Wxte] ZYe AFA

7

W, % Abgel ool @ Abgre] oAtk 4 shall

o] o
HA &=

AR}

2l o]t

)

o

0

2]

deleoltt,

brh

fife)

o

el

(Feedback). &-%o] &7 A2 o]t}

X

0

ol

g

%

d

At

9]
A2} Tl

T 3
= 98

o4 e

=

HHER 5& AdE

AUEL

| dHE

A &= A

4= (el F 4, 2001).
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Schnack (1994)

a capability—based on critical thinking and incomplete
knowledge —to involve yourself as a per- son with other
persons iIn responsible actions and counter—actions for a more
humane world.

(MR Apseh &
Ag A9 de A

%)

Almers (2013)

action competence for sustainability is in this context defined as
a willingness and capability to influence living conditions, as
well as lifestyles, in a way that involves intergenerational and
global responsibility, which necessarily constitutes differently in
different cultural contexts. It here includes a capability to act
from a knowledge base that is always incomplete, and to be
prepared to change decisions and actions when new knowledge
or insights evolves.

(A1514 A2 A ABEA JFS AD 5 Y= 949
59/

2aas Ao slzste] FFHI, Ao wagtel wat I
AR P HE § Qe T D)

I. Lundegard &
P. Wickman
(2007)

the ability to take into consideration the social factors and
human conflicts of interest that lies behind environmental
questions and sustainable development.

(A FA L A&7 s Ao UXH AL 2] 249 Q17H9 o] 3
FTES Esta oldste T )

M. Hedefalk &
J. Almgvist &
M. Lidar (2014)

In ESD, action competence is the ability to critically make value
judgments about different alternative ways to act for a
sustainable future.

(A% 7bsd S o @ uots ABol viste] nwg
A wae ud F A 59
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Schnack (1999)

A A} action competence R4
knowledge/ insight (X]2] / §%4)
Jensen & commitment (AA1: A|7ta} & oux]S 20}

1.
2.
3. visions (8]Al)
4.

action experiences (3= ZAH)

Almers (2013)

1. Emotions creating a desire to change conditions
(W3} 878 weEx 27)

2. A core of values and contrasting perspectives
(7RI Tl BA)

3. Action permeation

(A9 actiono] tigt FAS)

4. Feeling competent and confident with what one can
contribute (A}71&257Z)

5. Trust and faith from and in adults

(o] 2o digt M=ot 2-3)

6. Outsidership and belongingness

(AR 2&457/Ad)

1. Knowledge (X]A1)

Zhan & He & 2. willingness (7]7o] g

So (2018) 3. self-efficacy (RF7] 257
4. behaviour (38%)
1. cognitive — knowing about the issue, knowing how to do
(VXA 4 - olgo] Ot Y& XA, ¥hiA x]A])
2. social - be aware of arguments communal potentials
(A1gd 24 - 259 AL hgt olah)

Mogensen .

(1995) 3. valued - search for normative arguments

CIRIR 24 - FEH =90 gt 2

4. personality — have the courage and feel responsible for
action, have preparedness and inclination to act

(BAA 94 - Pz gt AN, AU, FHIAY, AFE)

AU
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Abstract

Analysis of the Components of
Action Competence for Climate
Change Using the
Delphi Method.

Myeong-Won Lee
Department of Science Education

The Graduate School

Seoul National University

In the situation of climate change risk, which is deeply involved in
our lives as an inseparable relationship in modern society, we must
implement strategies for adaptation and mitigation of climate change.
Since children and adolescents are the nearest stakeholders of climate
change and the main agents of problem solving, and for them, we
must need climate change education which cultivate the will for
action along with content knowledge of climate change.

In recent years, environmental education has debated about action

competence. Action competence i1s a capability — based on knowledge,

attitudes, skills - to take action for a sustainable world. Many
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environmental education researchers have suggested that developing
action competence 1s the goal of environmental education. Since
climate change education requires integrated education that connects
personal and social action with content knowledge, action competence
1s also important in climate change education. Therefore, this study
attempted to explore the components of action competence for climate
change by using the Delphi method. The Delphi method is a research
method which solves problems and predicts the future through
expert's empirical knowledge. In this study, Delphi Method was used
to derive action competence for climate change through experts
related to climate change.

For this study, Delphi progressed in three stages and 14 experts
related to action competence and climate change were selected to
serve panelists. For each of the first, second, and third stages of
analysis, 12, 14, and 13 panelists participated, respectively. The
questionnaire used in stage 1 was made based on the literature
review on climate change education and action competence. The
questionnaires used in stage 2 and 3 were made based on the results
of the preceding Delphi. The first questionnaires consisted of a
closed-ended question asking the wvalidity of action competence
definition and an open—-ended question asking the components of
action competence. The responses to the first questionnaire were
analyzed qualitatively through two rounds of coding. The second and
third questionnaries each consisted of closed-ended questions asking
the 1mportance of the components of action competence. The
responses to these two questionnaires were analyzed through
statistical processing.

The research results are as follows. Analysis of the first Delphi

questionnaire reflected the panelist’s opinions that ‘action competence

for climate change’ should be defined as ‘a capability - based on
correct knowledge, attitudes and values about climate change - to
_ 86 _



participate in personal and social action for adaptation and mitigation
of climate change with responsibility as a democratic citizen'.
Duplicate responses, responses appearing more than two times on the
open—ended questions were categorized and analyzed through two
rounds of coding. Analysis resulted in 14 components of action
competence. These components were reflected in the second Delphi
questionnaire.

In the second Delphi questionnaire, the responses to closed-ended
questions asking the importance of the components of the action
competence were statistically processed. The items that showed
significant values in all four values(content validity ratio,
convergence, consensus, and coefficient of variation) were judged to
be valid. Eight items showed statistically valid values and one item
having a similar meaning to other items was deleted in consideration
of previous studies and the panelist's first and second Delphi
opinions. As a result of the second Delphi, 7 components of action
competence were derived and these components were reflected in the
third Delphi questionnaire.

Results from the third Delphi were compared with findings from
the statistical analysis of the second Delphi, and it was determined
that most of the items in the third Delphi showed more meaningful
values than the second Delphi. As a result, on the third Delphi, 7
items were derived as final components of action competence for
climate change. These components include: ‘Knowledge about Climate
Change’, ‘Climate Change Sensibility’, Reflection’, ‘Communication’,
‘Integrated Thinking’, ‘Willingness’, ‘Decision Making'.

When comparing results from the analysis of the components of
the action competence for climate change for all three Delphi, it was
determined that action competence for climate change included
knowledge/skills/attitudes. These are also the three components of

competence. Next, it was determined that ‘Knowledge about Climate
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Change’ was seen as a prerequisite for other components. Third, 5
out of 7 components were common to the action competence in
environmental education. This suggests that environmental education
and climate change education are connected. ‘Climate Change
Sensibility’ and ‘Integrative Thinking’ were components that were
distinguished from action competence in environmental education. Two
components showed characteristics of climate change, 1) that the
public does not perceive climate change as a close threat(Hung, 2014)
and 2) climate change’s complexity, uncertainty, and interdisciplinarity.

Based on this research, further research on the development of an
evaluation tool that evaluates the action competence for -climate
change and the development of climate change education programs
and curriculum aimed at cultivating the action competence for climate
change should be conducted. It is expected that this research will be
able to contribute to fostering future citizens who have will for

action.
keywords : Climate Change Education, Action Competence for

Climate Change, Delphi Method
Student Number : 2019-21566
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