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ABSTRACT

This study examined the influencing factors of climate action among Korean general high school students by exploring
psychological response profiles and learning experiences. Adolescents will experience the long-term impacts of climate change,
and their attitudes formed during this stage provide a foundation for subsequent climate action. To account for developmental
characteristics and differences in educational contexts among adolescents, this study targeted general high school students.
Drawing on the Extended Parallel Process Model (EPPM), 360 students from general high schools in South Korea were
classified into three distinct groups —apathy, fear control, and danger control —using cluster analysis based on perceived risk
and self-efficacy levels. Students in the danger control group reported significantly higher levels of perceived climate action
than those in the fear control and apathy groups, whereas no significant difference was observed between the latter two groups.
Further analyses indicated that membership in the danger control group and out-of-school learning experiences were the only
significant predictors of perceived climate action. These findings demonstrate that the EPPM can function as a key framework
for explaining climate action. Moreover, out-of-school learning experiences positively predicted climate action even after
controlling for psychological responses, highlighting the role of informal and non-formal learning in climate action. This study
extends existing discussions of climate action by highlighting the importance of learning experiences beyond the classroom

and provides empirical evidence that such experiences meaningfully enhance students’ climate action.
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(a) Original concept of EPPM (adapted from Witte, 1994) (b) Conceptual Illustration of EPPM
Fig. 1. The extended parallel process model and a conceptual illustration
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Table 1. Summary of measurement instruments
Variable Number of Items Scale Cronbach’s «
Perceived climate action 11 S-point Likert scale 73
In-school learning experience 10 S-point Likert scale 91
Out of school learning experience 10 S-point Likert scale .88
Risk perception 9 4-point Likert scale .88
Perceived self-efficacy 3 7-point Likert scale .80
Demographic characteristics 3 -
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Table 2. Descriptive statistics and correlations among key variables

Variable Mean SD ® ©) ® @ ®
(@ Perceived Climate Action 3.64 52 1
@ In-School Learning Experience 1.93 73 .105%* 1
® Out-of-School Learning Experience 2.37 78 207** .594%** 1
@ Risk Perception 3.11 Sl 263%* 136%* 294%* 1
® Perceived Self-efficacy 4.87 1.13 277** 159%* 308%* 378%* 1
*p < .05, **p < .01
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Fig. 2. Clusters based on combinations of risk
perception and self-efficacy (z—scores)
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Table 3. Cluster characteristics and group differences in key variables
Variable N Risk Perception Mean Self-efficacy Mean | Climate Action Mean R Tukey's Sig.
(SD) (SD) (SD)
Cluster 1 114 2.57(.355) 4.73(.759) 3.49(.520) 1 vs. 3%
Cluster 2 98 3.15(.315) 3.67(.775) 3.60(.496) 10.4%** 1 vs. 2
Cluster 3 148 3.49(.330) 5.78(.686) 3.78(.514) 2 vs. 3%
Note: ***p < .001, **p < .01
Table 4. Multi-regression results predicting perceived climate action
Predictors B SE t p
(Intercept) 3.300 0.106 31.27 < .00]***
Fear control group (vs. apathy group) 0.108 0.071 1.53 126
Danger control group (vs. apathy group) 0.235 0.067 3.50 < .00]***
In-school learning experience 0.008 0.047 0.16 .873
Out-of-school learning experience 0.106 0.045 2.35 .019%*
Female (vs. Male) -0.039 0.056 -0.69 491
Grade 2 (vs. Grade 1) -0.107 0.064 -1.66 .098
Grade 3 (vs. Grade 1) -0.091 0.083 -1.098 272
Non-metropolitan (vs. Metropolitan) 0.055 0.060 -914 361
R? 085
adj R? 064
F (8, 351) 4.114%**

Note: ***p < .001, *p < .05

3 & L v1HHB - 0235, p < 001). ¥ FRE
AFE B4 Foat Kol Holx USkthp =
57% el FolAL SHL W el fo
34 JFAL e OM(®B - 0.106, p = 019), FiL
F54YL ROSHA Yethp - 873). 48, 3hd, A
EAHOR oIt GNE HolA &

of

318 2 o
(i
o
H
et
H
I

FtH(Table 4).

o] AL T YNTEFIIL YL o= I
By mde] Zure Aeld e £ B, =
29 FY3 L bt AEHTl AAY 7 FAF
ofE L WALAE SIS ¥ Bo] AUk o
T Ago] et e 2L e 2

A, 2 ATE SFE YYRILIEPPM)S 715
5 G 4ZHoR PFouct AR A
gl BE B AREALS BE T gy Hg &
ot w2 /1FYE 2 Bl W, JFALS =

| of
sRtE o v 24 P59 WSk Yepdth
£ AoZ 4T 4= Qltt k3t o]t s B 5Y
gt st 3 oA E A2 oE FJoo] FEstH, oy
gk Zpol7t AA FEt ou| s FFLAIZE Ack= Hol
I=| it

E4, EPPMO]| A% 424 989 a3
ol gt v S5l Q |
Faoz yehyth ol=
FRkgsAY, Qe Lo} a57to] Wol = 7]
P& ot= b Iuke-E Hol: F?
I oA 7|15 wskel S sk wol FHEet gAY
2 A" 71EPE] £E2

o,
4
i
_OrI,L
i
H
i ok o 2

WN
il
Hir 4
X
o
N
o
38
N
rlr
pay
o,
N

]

Z % glol ShL ¥ S5 ol SHYEe A4

1To=

Yoz olojAt Hr} ZZHo| 1 e ARE A

=

ol N
3 Job of N

Ql

http://www.jccr.re.kr



336 aRe -

2 7Hs4ol int.
upAuro 2, ShL okt S W S5 % ohL o o

5]
= T

s7d9nte] A" 7FREol Fot dFacler
=

o

=]

o sk go] FREL 85 @
e 23 7sAdo]l Qlth. Brutt-Griffler and
Kim (2023)0] 0]t u}e} o] gh=o] JutmSslao
A BA 152 BEXSIFO] ATt A T e R
*FHol, StsA Fro FojF 7|93l W&o FES]
o|Fojx]|7] o] Tt <t AHYH JFEol AltE
ULt o] A7, St ¢t} kw vf ok o] A Aol=
713 B4 HHNA Az e F2= A48 7FsA
< AlARRHE

ool =9& HiEeR £ A1Y 99g T
BoL, FAo & A HdAQ} Wetof wE H 7] g
Al ERE EAFIE o]o] 2 A1 AE AESIL, °olF
Ed2 % A7 FF AdA AdS =25

A, & A e Htis
5" Agel] Jsta Qo] e
Aoz dutstste Holl= Aol
4ol W gA9F WS W] Ao
AT a2 E4517] A% U
A FF AFoMe S H A
< &9l Fad Axte] 7|5
P Za7 Qi
A, 2 AT 2P A8EL 8.5%= ATHH
= Yt 49 7159 3 )
Aol m=w 7$PES HallFoli JgA
oA vhe 540= s =yo] Aol 10% o=
dHACR 4 @A EisHe A7 SAtH(Lee,
2024; Lopez-Bermudez et al., 2025; Zong et al., 2025). &
APoIAE o84 240 W B4 2go) A
$A37] $istel Bm aQls AHRA WAL EYS
QgroLt, Bmo) 87 Q4 75 W oataE, 7t
=4 52 P2uol 94Y A4 abdt FAol
A 71%gEe] HHACr AEE THsdol AUt
(Diekmann and Franzen, 1999; Grenhej and Thegersen,
2012; Trott, 2021). w=hA FF ALoA= o]t 714
o7 aole w4 2Ye £9) F4 1FAE

o
B ofo
Lo iy
o
K
X
&
)

=

i

o oX
b
(1

2,

2

of £
i)
5
o)
fr ¢
=

24 yo

ot z@ rhu
)
B
o
oz 2

"

I

ox Hr

O
N

o

o
5
2
e

X

of oX ¢
ol

flo o X fllo
oo ok

Journal of Climate Change Research 2026, Vol. 17, No. 2

A L2E Hrh 2g4¥og AT "t Ut
npReko 2 B ATl @i kol 2015 A mS
ol A&Hd Aol e3d Aol 7| 5w} Sy
A ol g aet 2022 A4 WLTo] 2027 R E
B ) durnsstno] Aw 48" 4] uet, o
i ] Sl IFEel @ Aol Ao wE

A olF AFIAE A% BRIY BAGIA S < 5

Oge @01M Beshes haol dutalseta sy
71575 B0l AAGA 71ofst=A Bt FEHCR o]
AT & A& AR 7|t

2 A+ 20E EYE F2d9] 75Y5E S5
At AHH ele oS3 g WA, 71590 we2
Ao HAE Fxshe o IAA L, sHE A
ZlEsdE Ao e A de A 4 A4
& ASste YFe=E 448 2871 At A A4
o 2= PFO= ofojA]7] oFal, “hrt 71T & 9k

"= Zede] A P4 W Hl=a Ao 1
W71 ol E9E, ok g S5 o] SHACR
ofet I HAtkE HollA, A FAS]9F ARt i 4
dd 34 55 Al=dez Idg "avt ok AW
et ZRAE, 2 FA] 7| & G o, J4ad Fe A
¥Rl 52 SHIEoIA Hot A Aol HhAQl ok A
a9 Asd & Uk

Uobzh shal oF 5 A A4 LI Ald S 5
e Hol Hojd-Ad 49 shEer Hgd davt
At & AFolA Sk ot S50 £H A At E9E
A & AL, A E8o] #EstE S 57t A
Aol o3 FdozM stEAte] FreA oot P& A
&S89 FASHA Fote 724 A #dE
Act. b wAH Y eAAE EE, Z2AE 74 o
5 A9 A EF 5 AX A SeE A
ZH, st ]t o] AAl 7152z olojd = e
IS5 BPS 2T 28U Ak ot 5 kEE2
ASHYE 7RI 71 ¥ S S =Sk, Ut ARgl A
A9 715 Ao $8% UAFC] 2 Aotk

ARAL

o] EES WEUQ02)Y HLHSL AAEo=E
‘UNTESL S 715 HES S5 Y, AR



A9] gANA 471

337

WSS S| 7|SHS FHRO: HYE HHIYRUI S| A HS
4ol 2AaIP oA ZAME A= $10956-006-9027-1
Falk JH, Dierking LD. 2000. The museum experience.
Washington, DC: Whalesback Books.
Falk JH, Dierking LD. 2013. The museum experience

revisited. Walnut Creek, CA: Left Coast Press.
Teenage citizens: The political
MA: Harvard

students’ conceptions of climate change mitigation and
Res 21(2):

£ 7Htew 4.
Reference
Bandura A. 1986. Social foundations of thought and Flanagan CA. 2013.
action: A social cognitive theory. Englewood CIliffs, theories of the young. Cambridge,
University Press.
Flynn J, Peters E, Mertz CK, Slovic P. 1998. Risk,
media, and stigma at Rocky Flats. Risk Anal 18(6):
715-725. doi: 10.1111/5.1539-6924.1998.tb01115.x
Gagné RM. 1985. The conditions of learning and theory

NJ: Prentice Hall.
Bofferding L, Kloser M. 2015. Middle and high school

Educ
of instruction, 4th edn. New York, NY: Holt, Rinchart

Environ

and Winston.
Grenhgj A, Thegersen J. 2012. Action speaks louder than
words: The effect of personal attitudes and family

strategies.
norms on adolescents’ pro-environmental behaviour. J

adaptation
275-294. doi: 10.1080/13504622.2014.888401

Bruin WB, Sleboda P, Gatiso TG. 2025. Global public
concerns about climate change: The role of education,

direct experience, and indirect experience. J Risk Res
28: 298-312. doi: 10.1080/13669877.2024.2431905

Brutt-Griffler J, Kim S. 2023. The testing culture and the
role of private education in Korea. Asian EFL J

Econ Psychol 33(1): 292-302. doi: 10.1016/j.joep.2011.

10.001
Hwang SJ. 2009. A study on the development and the
elementary

effect of a reading guidance program for climate
school

25(3): 45-68. doi: 10.1080/07908318.2022.2148686
Cebrian G, Boqué A, Olano JX, Prieto J. 2025. School
assemblies: An  educational tool  for
change education focused on
students in 3rd grade [thesis] (in Korean with English
abstract). Korea National University of Education.
Hwang SY. 2023. A case study on youth’s carbon

climate
empowering pupils and youth to take climate and

sustainability action. Sustainability Sci 20(1): 135-153.
neutrality policy engagement activity as a form of

youth climate action: Focus on the concept of agency

doi: 10.1007/s11625-024-01583-6
Diekmann A, Franzen A. 1999. The wealth of nations and
environmental concern. Environ Behav 31(4): 540-549.
doi: 10.1177/00139169921972227
Douglas M, Wildavsky A. 1982. Risk and culture: An (in Korean with English abstract). Stud Korean Youth
essay on the selection of technical and environmental 34(4): 115-141. doi: 10.14816/sky.2023.34.4.115
dangers. Berkeley, CA: University of California Press. Kim MIJ. 2025. A study on the impact of youth’ climate
Eraut M. 2004. Informal learning in the workplace. Stud change risk  perception on climate  change
Contin  Educ  26(2): 247-273.  doi:  10.1080/ problem-solving behavior: Mediating effects of negative
emotions and self-efficacy (in Korean with English
abstract). J Convergence Cult Technol 11(1): 465-471.
doi: 10.17703/JCCT.2025.11.1.465
Kim NK, Ryu CR. 2010. Development and application of
a tool for measuring high school students’ scientific

158037042000225245
Ertmer PA, Newby TJ. 1993. Behaviorism, cognitivism,

constructivism: Comparing critical features from an
Perform Improv Q
experience (in Korean with English abstract). J Korean

instructional design perspective.
6(4): 50-72. doi: 10.1111/1.1937-8327.1993.tb00605
Earth Sci Soc 31(3): 276-287.
Kim YW, Lee HN, Kim HI, Moon HJ. 2018. Exploring

Eshach H. 2007. Bridging in-school and out-of-school
learning: Formal, non-formal, and informal education. J
Educ Technol 16(2): 171-190. doi: 10.1007/
http://www.jccr.re.kr

Sci



rio

338 HEs

message strategies for encouraging coping behaviors
against particulate matter: A focus on the moderating
effect of psychological distance and the mediating
effect of anxiety (in Korean with English abstract).
Korean J Commun Inf 92: 7-44. doi: 10.46407/kjci.
2018.12.92.7

Kumar P, Sahani J, Rawat N, Debele S, Tiwari A,
Emygdio APM, Pfautsch S. 2023. Using empirical
science education in schools to improve climate
change literacy. Renewable Sustainable Energy Rev
178: 113232. doi: 10.1016/j.rser.2023.113232

Lee HY, Lim MY. 2024. Exploring the middle

students’ in a practice-oriented climate

school

experiences

change education program: A focus on agency
(in Korean with English abstract). Environ Educ 37(4):
468-491. doi: 10.17965/kjee.2024.37.4.468

Lee SY. 2024. How the different types of media use
influence adolescents’ pro-environmental behaviors: The
mediating role of climate change knowledge and risk
perception (in Korean with English abstract). Stud
Korean Youth 35(4): 147-173. doi: 10.14816/sky.2024.
35.4.147

Lehnert M, Fiedor D, Frajer J, Hercik J, Jurek M. 2020.
Czech students and mitigation of global warming:
Beliefs and willingness to take action. Environ Educ
Res 26(6): 864-889. doi: 10.1080/13504622.2019.
1694140

Leiserowitz A. 2006. Climate change risk perception and
policy preferences: The role of affect, imagery, and

Clim Change 77(1): 45-72. doi: 10.1007/
$10584-006-9059-9

Li S-CS, Huang L-MS. 2020. Fear appeals, information
processing, and behavioral intentions toward climate
change. Asian J Commun 30(3-4): 242-260. doi: 10.
1080/01292986.2020.1784967

Littrell MK, Tayne K, Okochi C, Leckey E, Gold AU,
Lynds S. 2020. Student perspectives on climate change

values.

through place-based filmmaking. Environ Educ Res
26(4): 594-610. doi: 10.1080/13504622.2020.1736516
Lopez-Bermtdez E, Palacios-Géalvez MS, Garcia-Moro FJ,

Journal of Climate Change Research 2026, Vol. 17, No. 2

pS
o

M
P

Gomez-Baya D. 2025. Positive youth development and

pro-environmental behaviours: Examining the role of

among Spanish university students. Int J
Mental Health Promot 27(9): 1265-1278. doi: 10.
32604/ijmhp.2025.068013

Ma X, Yang Y, Chen L. 2023. Promoting behaviors to

mitigate the effects of climate change:

gender

Using the
extended parallel process model at the personal and
collective level in China. Environ Commun 17(4):
353-369. doi: 10.1080/17524032.2023.2181134

Marsick VJ, Watkins KE. 1990. Informal and incidental
learning in the workplace. London, UK: Routledge.

Monroe MC, Plate RR, Oxarart A, Bowers A, Chaves
WA. 2019. Identifying

education

effective climate change

strategies: A systematic review. Environ
Educ Res 25(6): 791-812. doi: 10.1080/13504622.2017.
1360842

Nguyen QA, Hens L, Nguyen N, MacAlister C, Lebel L.
2020. Explaining intentions by vietnamese

schoolchildren to adopt pro-environmental behaviors in

response to climate change using theories of

Environ Manage 66(5):
845-857. doi: 10.1007/s00267-020-01334-0

OECD. 2016. Trends in risk communication policies and
practices. Paris, FR: OECD Publishing.

Parant A, Pascual A, Jugel M, Kerroume M, Felonneau

persuasive communication.

ML, Guéguen N. 2017. Raising students awareness to

change: An with  binding
communication. Environ Behav 49(3): 339-353. doi:
10.1177/0013916516629191

Popova L. 2011. The extended parallel process model:

climate illustration

Iluminating the gaps in research. Health Educ Behav
39(4): 455-473. doi: 10.1177/1090198111418108
Renn O. 2008. Risk governance: Coping with uncertainty
in a complex world. London, UK: Routledge.
Stevenson KT, Peterson MN, Bondell HD, Moore SE,
Carrier SJ. 2018.

Interacting influences of worldview and

Overcoming  skepticism  with

education:
climate change knowledge on perceived risk among
148(3):  551-565. doi:

adolescents. Clim Change



UIISII SOl 7ISBS FHL0! SUE HUIYDUN S| A US
10.1007/s10584-014-1228-7
Trott CD. 2021. Youth-led climate change action:
Multi-level  effects on  children, families, and
communities. Sustainability 13(22): 12355. doi: 10.
3390/sul132212355
2016.  Action for climate

UNESCO.
empowerment: Guidelines. Paris, FR: UNESCO.

UNFCCC,
United Nations. 2012. The future we want. New York,

NY: United Nations.

United Nations. 2020. Goal 13: Take urgent action to
combat climate change and its impacts. New York,
NY: United Nations.

UNSD. 2025. The sustainable development goals report

2025. New York, NY: United Nations Statistics

Division.
Vadén S, Sipinen J, Soderlund P. 2025. School track and
adolescents’ climate change attitudes. Environ Educ
10.1080/13504622.2025.

Res 31(12): 2573-2592. doi:
It’s the

2461681
White K, MacDonnell R, Dahl DW. 2011.
mind-set that matters: The role of construal level and

message framing in influencing consumer efficacy and
conservation behaviors. J Mark Res 48(3): 472-485.

doi: 10.1509/jmkr.48.3.472
Witte K. 1992. Putting the fear back into fear appeals:

The extended parallel process model. Commun Monogr
59(4): 329-349. doi: 10.1080/03637759209376276

Witte K. 1994. Fear control and danger control: A test of
the extended parallel process model. Commun Monogr

61(2): 113-134. doi: 10.1080/03637759409376328

Zong X, Tian J, Zheng X, Tong Z, She S, Sun Y. 2025.

Influence of climate change beliefs on adolescent food
saving behavior: Mechanisms mediating environmental
Sustainability ~ 27(6):

Environ Dev

concerns.
13073-13091. doi: 10.1007/s10668-023-04454-9

339

http://www.jccr.re.kr



	일반고등학교 학생의 기후행동 영향요인: 확장된 병행과정모델과 학습경험의 역할 검증
	ABSTRACT
	1. 서론
	2. 선행연구 검토
	3. 연구방법
	4. 연구결과
	5. 결론 및 토의
	Reference


