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Abstract

This study analyzed the content of carbon neutrality education in the science and social studies curricula
of middle and high schools. Through the analysis, it was confirmed that the curriculum contains some
content related to carbon neutrality. Specifically, the science curriculum predominantly addresses responses
to climate change, while the social studies curriculum focuses on the impacts of climate change. However,
there was a highlighted need for both the science and social studies curricula to comprehensively and
evenly incorporate content on the causes and effects of climate change. Furthermore, the study confirmed a
strong linkage between the carbon neutrality learning elements in middle school and those in high school.
The significance of this research lies in its analysis of the current status and necessities of carbon neutrality
education in the curriculum, proposing effective strategies for its implementation.
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Analysis of carbon neutrality education
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[Fig. 1] Research procedure.
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<Table 1> Carbon neutrality education content

analysis framework

Carbon neutrality education
content

Domain

* The formation of carbon
dioxide and the properties of
carbon dioxide

* The greenhouse effect

Causes of
climate
change

Impacts of * Ecosystem change
climate * Human life, global
change environmental change

Addressing * The need to address climate
climate change
change * How to address climate change
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[Fig. 2] Part of a middle school science textbook
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<Table 2> Science and social studies curriculum performance standards for carbon neutrality education

Unit title [Performance standards number]

No
Science Social Studies

1 . Biodiversity[9-03-01] 5. Natural disasters around the world [9-05-01]
2 . Biodiversity[9-03-03] 5. Natural disasters around the world [9-05-02]
3 . Plants & energy [9-11-01] 5. Natural disasters around the world [9-05-03]
4 . Heat and our lives [9-15-01] 6. Competition and conflict for resources [9-06-03]
5 . Disasters and safety [9-16-01] 10. Environmental issues and sustainability[9-10-01]
6 . Disasters and safety [9-16-02] 10. Environmental issues and sustainability[9-10-02]
7 . Abstentions and weather [9-18-01] 10. Environmental issues and sustainability[9-10-03]
8 . Motion & energy [9-19-03] 2. Nature & humans[10-02-01]
9 . Energy transition and conservation [9-12-01] 2. Nature & humans|[10-02-02]
10 . Energy transition and conservation [9-12-02] 2. Nature & humans[10-02-03]
11 . Energy transition and conservation [9-12-03] 9. Future and sustainable living [10-09-02]

. Technology and human civilization[9-24-01] 9. Future and sustainable living [10-09-03]
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[Fig. 3] Part of a middle school social studies
textbook(Choi et al., 2022)

<Table 3> Analysis of the details of carbon
neutrality education in science and
social studies curriculum

Frequency of carbon neutrality
education content(percentage)

Subject  Causes of Impacts of  Addressing
climate climate climate
change change change

Science 6 7 18

(n=23) (26.1%) (30.4%) (78.3%)

AT

0, 0, 0,

(n=12) (16.7%) (100.0%) (58.3%)

Fisher's

exact 429 .000* 198

test

(fp < .05)
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[Fig. 4] Frequency of carbon neutrality education
content in science and social studies
curriculum.
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[Fig. 5] Frequency of carbon neutrality education

content by grade level (science
curriculum).
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No et gy 4H71E e A e
g4 9gF Oe
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bW w5 g v
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& AHEE 2ARte] TR 4 Qlk
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394 39S ek, Fael 4TS vA= Qo e 5 gl v
g 1501 2AY S5 Aol F 4 A $5 RYOR ofafstiL, A9 ol Y v
ek %%Hc} 717-) &7 AMgel diste] 2AkekaL Eog 4 Qi
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6 [9-16-02] TEHA] s olgsto] Al Altell thst A Weks Al 4 Sl %
;1801 7199 S TS ofafsa, 24 Eakeh AT edsks A Y
oz Ay ? EM
g [9:19-03] 9] GJuIS AL, A Fslshs FAG) el FEel & e 21X v
OHLME} % oA E %3 £ Qi
g  [9-12:01] 2 9A U AL A Y3t BA2 250l HA oux] e} &% v
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