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Effectiveness of Carbon-Neutral Forest Education for Elementary and
Middle School Students

Jae Hyeok Choi and Si Yeon Ha

Division of Forest Human Service, National Institute of Forest Science, Seoul 02455, Korea

2 o B Qi 255 463 ST FEAS e R BasY £nSel ATE Slslt 8 21| ot 4
92 2024 By M5 D AWSRE gAoR 418 T2 IAL Ausia st AP B8-S Ak,
m2ae) B4 BTE A5 98 %ol OiFt 914, Basd 0% AT AEEA, g, B8, 18 HEES 24)
slglon], ma AR - A AR RE Sl 895 HlolE S Rtk B4 AT =Ietess Bgdt &
Q1) ZAWIA Z2W WL 5 Bagy Bl volo] 23 wlEs) Z7kstel, e 1e] Bagd Ay Bl | He
S BT 5 Yotk BAEY LS BIE A4, G, PO BE QJoojx EALeR folust Wal} eyt
(p<01). ZE3HT 4-63HT} F3HAS Thalo] HAR AT ¥ Atk BE BE ofelod 2HHel WSS wyou, g
= SoIE 255 F3 7 $uld Aol7h Uethp<.05). E3 25 46513 SHY0] MEEsl Fehalnc
2o Ao el 22402 8% £u8e 25 Fehue) Bazdo] et QAL Awsk, A4, g
5, 50 WEE fEele o &Rl B4 Za IS Sleldth B Tl Bagy $uSe] o407 aIE
NZEHo AEpoN, T BasY 1% BAAR AT 2ARS AT HolA 2Jolr} 9k

Abstract: This study examined the effectiveness of carbon-neutral forest education for upper elementary (grades 4-6)
and middle school students. In 2022, the Korea Forest Service developed and implemented a forest education program
in carbon-neutral model schools and pilot schools. To evaluate the educational impact of this program, the study
conducted pre- and post-surveys to assess the students' perceptions of forests, effectiveness of the program (including
on knowledge, attitudes, and behaviors), and their satisfaction with the program. The analysis included 895 students
who completed both the pre- and post-surveys. The results of a word cloud analysis revealed that, after participating
in the program, the use of carbon-neutral-related words increased among students, indicating that the program
contributed to spreading awareness of carbon neutrality. The effectiveness of the program was statistically significant
across all domains of knowledge, attitudes, and behaviors (p < 0.01). Both elementary and middle school students
exhibited positive changes in all domains. However, the change in attitude showed a statistically significant difference
between the two groups (p < 0.05). Additionally, the elementary students reported higher satisfaction with the program
than the middle school students. Thus, the carbon-neutral forest education program was found to be an effective
educational tool for enhancing students' awareness of carbon neutrality and fostering changes in their knowledge,
attitudes, and behaviors. This study provided a foundational resource for promoting and expanding future
carbon-neutral forest education by empirically verifying its importance and effectiveness.

Key words: 2050 carbon neutrality, forest education, educational effectiveness, school education
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Table 1. The contents of the carbon-neutral forest education program(KFS, 2022)

Division Topic Objective

Cognition : Understanding the concept of carbon neutrality and
the role of forests and wood as carbon absorption
and storage sources.

Emotion : Developing empathy for the importance of carbon
neutrality and increasing interest in forests and wood.

Behavior : Making efforts to reduce CO, emissions in daily life.

The Importance of Carbon Neutrality and the
Ist session Role of Forests and Wood as Carbon
Absorption and Storage Sources

Cognition : Learning about the trees on the school grounds and
acquiring the method for calculating CO,

absorption.
Understanding the Carbon Absorption and Emotion : Enhancing sensitivity to nature by physically
2nd session Storage Function of Trees and Calculating the touching and observing trees (wood).

CO, Absorption of Our School's Forest Behavior : Observing and identifying the location, species, and
characteristics of school trees, and realizing through
calculations that the carbon absorption and storage
capacity is insufficient compared to emissions.

Cognition : Recognizing the differences between managed and
unmanaged forests and understanding the effects and
procedures of forest management.

Emotion : Changing the negative perception of tree cutting and

3rd session The Necessity and Process of Forest fostering interest in wood use with a positive
Management to Achieve Carbon Neutrality perspective.

Behavior : Experiencing a game that offsets CO, emissions
through tree planting, forest management, and
wood utilization, leading to an awareness of the
need for forest conservation and sustainable use.

o = - 59 W o] A9 10714 7]191= <ol :‘?ﬂEl‘RiE‘r. o=
JJ;.T _EJ_EH ;d—oqe Esﬁ /\L:].E ] _/,\_-5]. Z]_o:]j;]
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Table 2. Profile of survey participant characteristics.

Division

N %
Female 537 60.00
Male 343 38.32

Gender
Non-response 15 1.68
Total 895 100.0
4th 99 11.06
Elementary school Sth 262 29.27
6th 169 18.88
Grade Ist 251 28.04
Middle school 2nd 15 1.68
3rd 99 11.06
Total 895 100.0

Table 3. Word-cloud results for perception of the forest

Question) When you think of forest, what comes to mind? Please write down whatever comes to mind, regardless of the number

of items.
pre-test post-test
- = LS 2% 5 s MEd 3
|!'a1‘%‘ S Ag =
] ofl Lt - |
/E_D\ { »gyz|l] = E;}]
= o InEITH| E szz=
s240 =
= {o -; 22 HE =05
P _A |_ o #EHEZ0E
= 2} — Al
=05 gl Apgrsicy o © =59
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sttac
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o ore / uE
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Rank Item Frequency Rank Frequency
1 Trees 753 1 886
2 Nature 619 2 339
3 Animals 321 3 256
4 Air 177 4 Air 237
5 Mountain 150 5 Carbon-neutral 158
6 Insects 100 6 Flowers 106
7 Flowers 93 7 Mountain 79
8 Fruits 35 8 Insects 71
9 Water 25 9 CO, 51
10 Bugs 13 10 Green 41
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Table 4. The overall results of the carbon-neutral forest education effectiveness scale
Division N M SD t p
pre-test 895 3.68 .629 ”
Total -11.922 .000
post-test 895 4.01 736
pre-test 895 3.83 .668 "
Carbon-neutral Knowledge -9.802 .000
forest education post-test 895 4.12 127
effectiveness scale . pre-test 895 3.98 664 .
(Total) Attitude -4.599 .000
post-test 895 4.12 746
. pre-test 895 322 767 -
Behavior -18.247 .000
post-test 895 3.82 .850

#4p<01

Table 5. The results of the carbon-neutral forest education effectiveness scale for upper-grade elementary school students

Division N M SD t p
pre-test 530 3.70 .619 "
Total -12.452 .000
post-test 530 4.01 741
Carbon-neutral pre-test 530 3.88 658 .
forest education Knowledge -9.692 .000
effectiveness scale post-test 530 4.14 732
(Upper-grade _ pre-test 530 4.05 642 "
elementary school Attitude -3.378 .001
student) post-test 530 4.15 748
) pre-test 530 3.14 776 "
Behavior -18.623 .000
post-test 530 3.75 .882

**p<.01
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Table 6. The results of the carbon-neutral forest education effectiveness scale for middle school students

Division N M SD t p
pre-test 365 3.66 .645 "
Total -9.532 .000
post-test 365 4.03 729
pre-test 365 3.77 677 "
Carbon-neutral Knowledge -8.045 .000
forest education post-test 365 4.09 720
effectiveness scale ' pre-test 365 3.87 681 .
(Middle school student) Attitude -4.829 .000
post-test 365 4.07 742
) pre-test 365 332 740 "
Behavior -13.541 .000
post-test 365 3.93 789

**p<.01

Table 7. Mean Changes in Knowledge, Attitude, and Behavior Between Elementary and

Middle School Groups

Division N Mean Change(&) SD t p
Elemetary 530 +0.26 0.63
Knowledge Change School -1.144 253
Middle School 365 +0.32 0.76
. Elemetary 530 +0.09 0.61 ,
Attitude Change School -2.195 029
Middle School 365 +0.20 0.78
, Elemetary 530 +0.61 0.75
Behavior Change School -0.101 919
Middle School 365 +0.61 0.86
*p<.05
Table 8. The results of the satisfaction survey for the carbon-neutral forest education program.
Division AVR Contents  Direction Venue Time Materials Instructor
& Tools
Total 4.14 4.19 4.14 4.02 4.11 4.16 423
The satisfaction of the Elementary school 419 423 419 403 416 491 430
carbon-neutral forest students
education program .
Middle school 4.08 4.13 4.07 4.00 4.05 4.08 4.14

students
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