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ABSTRACT

This study aims to develop a prioritized framework for climate change environmental education content in
Chungcheongnam-do using the analytic hierarchy process (AHP). Recognizing the escalating urgency of climate change, the
research carefully identifies and evaluates key educational domains, such as climate crisis awareness, values and goals,
practical education programs, practical actions, and systemic support institutions. The AHP methodology facilitates expert
evaluations through pairwise comparisons, allowing the determination of the relative importance of these domains and their
sub-indicators. The results indicate that ecological transformation education ranks highest in priority, followed by
environmental education, education for sustainable development, and climate change education. The framework emphasizes
specific focus areas including climate change response strategies, values inculcation, and the establishment of supportive
systems and institutions. Detailed analysis further identifies core content elements such as climate phenomena, causes and
effects of climate change, and the promotion of sustainability and civic participation. This structured prioritization offers
critical guidance for curriculum developers, educators, and policymakers to tailor educational content that effectively builds
awareness, fosters sustainable values, and encourages proactive behaviors. Ultimately, this study contributes to the regional
development of climate change education, enhancing community resilience and supporting sustainable development goals
through systematic, focused educational initiatives. The framework also aligns with national policies and educational standards,

ensuring its practical applicability in local education systems.
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2.1. N&7HsAe 3t WHESo| e 24

W8t HopolA HMEnSE JfFS 1978 HAZL-
(Jeak Mezirow)ol] 2Jsl] A2 AA = A L= F A4
o] deutE st v|wa Ao ol Ax sh5At
7F A1) A, A, 7HA] 9 ARl Aok 224
o] HglE Z& 7Y (Mezirow, 1991)S MW S0 H
doH, HewaS 53 27t v AFES] 71|
H| glo] &8t=7| ks AH4l9] 714, A, ulE H
F8SH 7)1 ARl o2 Al FERE ALLE S
= YAHEARARA A7) ol tigE B 2 BAES gH
o} stk a1 34519 tHMezirow, 2000). ©] 2|3 W-S-0]
MEL JEY 7|&2 S50t A2 Hol 7119 F414
0 BYE ASH R Aot Ae HEHE U=
Aol A AT} 7H1E ¥ (transform)’Sh= A2 SFh
(Cho and Seo, 2023).
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Aol AR TH(Sauve, 2005). HH 2 BHo|A 2 &
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glel 2 dHEoA 7|$Hs} 5 AR BEE =

Toh= Aol SEAE FAFAES TR "kl
ol W AHAS 4= A skl 28 A9y stwe] A
AE &l g0l 7Heotes W82 st lrh(Fig. 1.
MOE, 2021).
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Fig. 1. 2022 revised environment and curriculum
structure
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Table 1. Core contents of sustainable development

education
Section Content element
Human rights, peace and security, unification,
cultural diversity, social justice, health and food,
Society governance and civic participation, gender equality,

(Media, ICT),

international responsibility

literacy globalization  and

Natural resources(water, air, soil, etc.), energy,
climate change, biodiversity, environmental issues,
Environment | sustainable food production, sustainable villages and
reduction,

cities,  disaster  prevention and

transportation

Sustainable production and consumption, corporate
Economy | sustainability, market economy, narrowing the
wealth gap

Source: UNESCO (2005), Park and Seong (2007)
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Table 2. Ecological transition education objective system

Section

Content element

Climate crisis

Awareness

Fine dust, rising temperatures, shorter spring and autumn seasons, northward shift in fruit tree cultivation, Sea level rise,

large wildfires, torrential rains, heavy snowfall, prolonged rainy seasons, foods, biodiversity loss, Infectious diseases, etc.

Values and goals

Harmony between humans and nature, sustainability, future orientation, participation and practice, community spirit,
cooperation, sensitivity, diversity, receptivity, holistic approach, inclusivity, justice, integration, convergence, relationship

orientation, respect for human rights, fairness, regionality, etc.

Practical education

programs

Climate crisis response education, ecological education, environmental education, sustainable development education,
respect for life education, character education, food education, global citizenship education, circular economy education,

animal welfare education, democratic citizenship education, human rights education, etc.

Practical action

Separate recyclables, conserve water, avoid food waste, turn off lights in empty classrooms, reduce paper use, use
reusable cups, adjust heating/cooling temperatures, unplug unused electronics, plant trees, install water-saving fixtures, ride

bicycles, practice eco-friendly driving, prevent wildfires, use public transportation or walk to and from school

Systems and

institutions

Carbon neutrality, energy-saving building design, eco-friendly economy, low-carbon society, ministry of education, local
education offices, local governments, establishment of cooperative systems and solidarity among villages, eco-friendly

economy, green new deal, fair trade, social economy system, etc.

Source: An et al. (2021)
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Table 3. Climate change education content system
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and content elements

Section

Content element

1. Weather and climate

* Weather, Climate system

Climate change |[2. Composition of the atmosphere and

phenomena and greenhouse gases

Composition of the atmosphere, greenhouse gas, the natural role of

greenhouse gases

principles
3. Greenhouse effect and climate change

Changes in carbon dioxide levels, rising temperatures, greenhouse

effect/global warming/climate change

1. Natural factors of climate change

Natural factors of climate change

Causes of climate

change 2. Anthropogenic factors of climate change

Population growth and industrialization, increased use of fossil fuels

and deforestation

1. Sea level rise

Permanent snow cover reduction, sea level rise, land inundation

2. Climate and weather changes

Typhoons and droughts and floods, weather anomalies and natural

disasters

3. Impact on the ecosystem

Ecosystem change and endangered species, vegetation belt and

flowering period and habitat changes

Effects of climate

change 4. Desertification and water scarcity

.

Water scarcity and water quality deterioration, Soil pollution,

Desertification

5. Impact on food production

Changes in food production and food shortages, northward shift of

cultivation areas

6. Health and public health impacts

.

Increased disease and stress, impact on health and healthcare

7. Impact on daily life

.

Impact on daily life, industry, and the economy

1. Characteristics and necessity of climate

change response

.

Uncertainty, inertia, urgency, international cooperation, regional

differences in impact

Response to

climate change |2. Climate change mitigation

Reducing fossil fuel use, technological development (alternative energy,
energy efficiency),
Forest creation, reducing wood consumption

Policies and measures

3. Climate change adaptation

Adaptation and prevention

Source: Kim and Kim (2014)
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3784 7] TSRS AAAR] AFE dAAE

=

o A

g

o o doH, qAEPAEY dide wddd
A RS ASAeh w=FA 24 749 F_A40IY
3k o o]"d& U:A(transitive consistency)
IH Satty= 0.1 of3td 4% gHo] &2l
42 =t THsiinh. dutA o 494 243}
(Zahedi, 1986). 1A= AAEAH A AS
+ A 84 T Elu, 3PAlE VA 34,
44 A= 7SR Feold
ARl AZ SHS fste] AAA] AAE=E vha
Table 49} o] 7| FHstw &, e dgu s, A&7
Ang, HuSE JEFE stla, 1 offo] Z2t 5
A, 770, 574, 57 AlFEdES 5k AHHl s 9
=g ARESHT

b o e X fol O i
Mo r& N i oX
£

vl\.)
AU
R

=

http://www.jccr.re.kr



1274 A -

Table 4. Questionnaire composition for AHP analysis

¢

M. 7L
o=

Major indicator Sub-indicators

References

@ Climate phenomena

@ Causes of climate change
Climate change education |® Effects of climate change
@ Response to climate change

® Climate change and health impacts

KNCU (2012)
Kim and Yun (2009)
Kwon and Moon (2009)
Park and Jang (2009)
Kim and Kim (2014)
Shin (2023)

@ Climate crisis awareness

. .| @ Values and goals
Ecological transformation . .
) (@ Practical education programs
education ) i
@ Practical action

(® Systems and institutions

SERII (2021)
MOE (2021)
Kim et al. (2020)

(D Natural resources
@ Energy and climate change
@ Biodiversity

Education for sustainable . .
@ Environmental issues

development . .
(® Sustainable food production

® Sustainable villages and cities

(@ Disaster prevention, mitigation

Lee et al. (2020)
KNCU (2013)
Kim (2017)
Park and Seong (2007)

(O Environment and humanity

@ Environmental systems

Environmental education | @ Environmental issues and controversies

@ Climate crisis and climate action

(® Sustainability and civic participation

Lee et al. (2020)
NCIC (2025)
(https://ncic.re.kr/dwn/ogf/inventory.cs)
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Table 5. Priority weights of major indicators (1)

L . Consistency | Consistency
Major indicator Weight . .
ratio index
Climate change education 0.17
Ecological transformation
. 0.29
education
0.01 0.00
Education for sustainable
0.24
development
Environmental education 0.31
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Table 6. Priority weights of major indicators (2) SR 189 AL E B4 At A A
Major indicator Weight Consis't ey Cor'lsistency %’(0.35)01 e %7“ L}F/Hd—o e 7] bl
ratio index (0.24), ‘A WS(0.24)0] L £ e,
Climate change education 0.24 ‘A&7 HARS(0.17) L FE ©o]UthH(Table 6 #X).
Ecological tral?sformation 035 o|l85t A= 7|THIE o]t A9l o] ofd
education 0.00 0.00 A zulo] 45 ZF s 97|70 QA Ho)
Educat;(;riefz;;:lttamable 017 o], o173} 917}, Ql7kE} Rjolo] MEjZ o g TES & 9
Environmental education 0.24 =W S T W ST S Ak A Bl
< 875k A7HA(Kim et al,, 2020) 583t 279 7]
3t 7Y @e 2zog yehd vlodslygre 100 TS0 AFS] HEsoF e AlARE 2atE SR
AA 2 Z+7to] T2 Wl wgof 7]1 ye 942 2A5} F RA 2 SHEENA AlFs] FAsofoF & 7]
7] g2 Aoz gzsith o= 59 QYHAT TS o FHISANES HEF=E T 7SS 57, B
Ao B GoR, ASsadTe o g B S, AS7RsTAE 7, BARS A A%
BAG 71505}, ARG oML 71FA79% | FeE  FEE AW S8E=e Table 77 Ut
To] & 942 EgEo] glo] EPH WygwLol o A WA, V1FRstas o] NEFEE BeE Al
Hofz HlgtR A Qe IHgo| et} 9= ‘ﬂ—?t&i} 1-8(0.32), <7153} 7 (0.23), 71
= WA Bl FHGEONA AlFs] Eolop & 7] FHRF AFFH0.20), V1FH AA(0.16), V1FA
Table 7. Priority weights of sub-indicator
Major indicator Sub-indicators Weight CR Cl
Climate phenomena 0.09
Causes of climate change 0.16
Climate change -
education Effects of climate change 0.23 0.00 0.00
Response to climate change 0.32
Climate change and health impacts 0.20
Climate crisis awareness 0.13
Ecological Values and goals 0.21
transformation Practical education programs 0.14 0.00 0.00
education Practical action 0.22
Systems and institutions 0.30
Natural resources 0.05
Energy and climate change 0.16
Education for Biodiversity 0.22
sustainable Environmental issues 0.13 0.00 0.00
development Sustainable food production 0.14
Sustainable villages and cities 0.18
Disaster prevention, mitigation, and transportation 0.13
Environment and humanity 0.12
Environmental systems 0.12
Environmental - - -
education Environmental issues and controversies 0.20 0.00 0.00
Climate crisis and climate action 0.27
Sustainability and civic participation 0.29

Weight: Scores for

the geometric mean, CR: Consistency ratio, CI: Consistency index
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Table 8. Results of deriving comprehensive priorities for climate change environmental education content in
Chungcheongnam-do through AHP analysis

o Weight o Weight Total weight
Major indicator Sub-indicators Rank
(A) ®) (A%B)
Climate phenomena 0.09 0.0216 21
Causes of climate change 0.16 0.0389 12
Climate change -
ducati 0.24 Effects of climate change 0.23 0.0540 7
education
Response to climate change 0.32 0.0762 -
Climate change and health impacts 0.20 0.0467 10
Climate crisis awareness 0.13 0.0461 11
Ecological Values and goals 0.21 0.0735 4
transformation 0.35 Practical education programs 0.14 0.0479 9
education 0.22 0.0770
Systems and institutions 0.30 0.1060 1
Natural resources 0.05 0.0085 22
Energy and climate change 0.16 0.0276 17
Biodiversity 0.22 0.0379 13
Education - -
. Environmental issues 0.13 0.0219 20
for sustainable 0.17
Sustainable food production 0.14 0.0246 18
development
Sustainable villages and cities 0.18 0.0313 14
Disaster prevention, mitigation, and
. 0.13 0.0226 19
transportation
Environment and humanity 0.12 0.0279 16
Environmental systems 0.12 0.0287 15
Environmental - - -
. 0.24 Environmental issues and controversies 0.20 0.0487 8
education
Climate crisis and climate action 0.27 0.0638 6
Sustainability and civic participation 0.29 0.0688 5
T FAEE 2= W8 sEolv 22 Brteks A S, AHAg NS, A&7Fs s, SFus)9
o oYz}, IHHEE 7|FHF S WP AAE A W& 848 AEstL, 4249 W8 240 diet AJd
gt Y& Ao SAHEHNE EEcHs A3 7Y (Screening) Z 29rel 23 24492 w9t o2 93|
529 ATYS WAL 429 AHDS WG A9 B AHP /]S ol g3t 49 GER FHS S15Hat
4 BY A1) Aol B TEYS] PANA Y A 28, YRS, AR UURS, Y FoR 7
HAd 727 JYEA e A WEHoR wmd  ASL 1 ok 27) ARFES P

A FHAGE AUk Fo = 513l A+ A= —Erﬂé# SHEE 7R N ENA =9E = 4
o] AE B4 Aitet= HAIE 7HKIT webA gt E 4 Aol Mg uSo] gt 3 8= THNE(0.31), AEHA
T Q2 HEwSo| gk =2¢ WS f&o oA ¢ & SH57(0.29), ALTFLANSE(0.24), 7| FHSHN
A T2 AEE A% F& AF-=0] @G| o|FoA7|E £°(0.17)9] &=0.2 AZsl= A0 Yyt 18y F
7] o5t HEZoA AlFs] FXEooF & 7| THIRHE WS
Y AT L0352 2845 Aoz Yehgth E

4. A= gk 227 MRFEY] T FACHE =& da AL

g3}t A =(0.1060)7F 7HE A UERGL, oo 2=

-4 AH F5(0.0770), 71 171 H-87(0.0762), 7HA|%}
159 A (0.0735), ‘AL7HsAT AW F01°(0.0688)7F A
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