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ABSTRACT

The purpose of this study was to investigate what needs to be prepared at the elementary
school site to realize the carbon neutral policy of the Korean government, which declared
2050 carbon neutral. For the survey, 1,963 elementary school students nationwide
participated in the survey. The data of elementary school students were collected evenly
by grade level and region. As a result of analyzing the collected data first, elementary
school students had a very small number of 410 students (20.9%) who had heard of carbon

‘ neutrality. Second, elementary school students experienced carbon neutrality through

'.) various channels, and it was surveyed that they experienced the most through ‘school
%f;)edca';;gr classes’. Third, as for terms related to carbon neutrality, it was found that the term for global
S warming was more easily understood than the term carbon neutrality. Fourth, as a result of
& OPEN ACCESS investigating the understanding of carbon neutrality, we came to the conclusion that it is not

‘easy to understand’ for elementary school students. In addition, it was confirmed that the
level of comprehension increased as the grade level increased. Fifth, as a result of examining
the understanding of how to practice carbon neutrality, it was concluded that elementary
school students understood better than ‘content’ and did not have any difficulties in
understanding. In addition, these results confirmed that the level of understanding increases
as the grade level increases. These results are expected to provide a lot of help in setting the
direction of overall carbon-neutral education in the future.
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Introduction
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Table 1. Participants

N %
Gender 1,963 100.0
Male 984 50.1
Female 979 499
Grade 1,963 100.0
™ 14 0.7
Pk 65 33
3¢ 252 12.8
4" 413 21.0
5" 646 329
6" 573 292
Provinces 1,963 100.0
Seoul 268 13.7
Gyeonggi 202 103
Inchun 83 42
Gangwon 56 29
Chungbuk 69 35
Chungnam 49 2.5
Gyeongbuk 42 2.1
Gyeongnam 90 4.6
Jeonbuk 140 7.1
Jeonnam 102 52
Daegu 223 114
Dagjeon 61 3.1
Busan 102 52
Ulsan 182 93
Gwangju 73 37
Sejong 41 2.1
Jeju 180 9.2

Development of Questionnaire Tool

o[ Aol H42 25 olA| AT HE W E5t7] flsl FoE FH|slof sh=A] Yotk 7] 9154
2 2599 ehagd ol tigt Q14] Bl ofsE Yotiiotof it o] & 5l -2y} A FollA] Zis] ¢
A FAE o] 8ot -alute A= 20219 A ARl 7] S S) 9
o}_ S EHESI L, olof B H= H=TlS tif o=

rﬂ lo

Nt P 32 4510 200, 2P S0RAEE HHE FHS] 9T 7L 64t g
& EAFY A PHS ] ST LS oItk ThE i Ak Buklolu sNSEAOIA 4 B1g
; l

[

L Ay ik

[¢]

Qi 372 7F=Ado] = LA E QT FHE AL SIS o)A 15| Q3 4 Qw2 thdsh o]
7] 42 AR, AYSE, Q1 12w o] oju] x| et HH2 BAE & S E]of QlTh(Fig. 1).
ZA} ETH Table 201412} ZHo] 7191 B3-S A Qs oL 2A] 27H9] W, & 407He] Bato & JLAdsldTh
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Fig. 1. Example of card news

Table 2. The questionnaire tool

Category Content Question number Remarks
Personal background Provinces 1
Grade 2
Gender 3
1 Terms related to Have you ever heard of the term 4,8,12,16
carbon neutrality.  Where did you hear the term 5,9,13,17
Could you understand the term 6,10, 14
‘What you know about the term 7,11,15,18 Descriptive question
2 Understanding Is the explanation of the card news easy to understand? 19,21, 23,25,27, Likert 4-point scale
about card news. 29,31, 33,35,37,39
‘What are the difficult words to understand in card news? 20,22,24,26,28, Descriptive question

30, 32, 34, 36, 38,40

S 792 W) WS BT 0 ol oIS 2 BROISN, Sl B4l
ol Rt Bl BT AL, UL 5 hE AgeHHen, T gojg 25 22

R Py et S P ot e
3 olslg 2AL}] 18] sl 8015 S0l Ho] 9=x], B0l o]t 4 SolgH=A], Sol ojaa 4213
£A B Gl 42 91 8 8 SIS Rl dEOR TSICL £ WA $2E B3
S 1593 3 3 ) S B 1 U ol ] AR A9 ol ol
ofche- Sholg 1 B2 ST, ZA}E%WH o 177 3¢10] M2 Belslol 132 IS

], ke A} L 2580 20 OO 2 Pilt testS ALAISIRATE A H)E vhgstol B 2hed
AT R AR 9T B Ao 9] 292 A aks 2elo] ol £oj1l $ 24 7 HAst e

Brain, Digital, & Learning. 2022 Vol. 12 No. 1 101



Lim, Lee, & Kim

H

od
720 oJsi W =5 = w82 Cronbach’s a Al4= 0.86. 2= YER} =10 A= == ShE E|Qlrt
Hej ol

bSOl g 7FEFA 0] oS =5 B EF2] Cronbach’s a Al 0.850] 1, EbAZT AL}
I;H S L
.

LA

o

¢

Data Collection and Analysis
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Results

Elementary School Students' Experience and Understanding of Carbon-neutral Terms
2SS T, A2, LAV, A7 A el Qoo 22 eAagE T o

& -gofoll thi3fl Table 32} ZFo] Sof2 2lo] SESHITE. ‘A|F7F A B vk = T2 WA &

A 196385 92.4%R1 1,8137 9] 3MIE0] So|2 A= 7HAAL QT =y Bagolg=

fo]=
o 1. O L
209%(410%)2 Sol 2 o] Itk sPgo] HRIck & X 72 a0l ciaIARE 744%(1460%)2] SIS
o] Sol 2 o] Uk olefat He BR, HhaZH U W8 o] SPYSC) L uhgsle] Aot

=
B o) 7S] Aafshol e & 4 i

Table 3. Experience with terminology related to carbon neutrality (people)

Carbon neutral Global warming Greenhouse gas The earth is getting hotter.
I've heard 410 (20.9%) 1,460 (74.4%) 1,125 (57.3%) 1,813 (92.4%)
I've never heard 1,553 (79.1%) 503 (25.6%) 838 (42.7%) 150 (7.6%)
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Table 4. The (path through which elementary school students gained experience related to

carbon neutrality (people)
Carbon neutral Global warming Greenhouse gas The earth is getting hotter.

Book 131 951 471 853
TV or Movie 156 975 472 973
Internet 142 918 477 974
School class 135 1,400 541 1,229
Adults say 67 453 285 486
Friends say 16 315 78 269
Etc. 17 43 30 46
No answer 1,447 81 764 125

o|ZA| theFst HRE FolA H sk BASHIY B 8ojE 2F5HYE2 ol + AAST 2
SYES] ol ohetst Aik= Table 59F ATt AZ AN 2 5SMY S &4, A28},
2ATIA, A1 F 7 A B A AL o] WS 2 2 501 AT e, ehAF ol thsl HA So]= 4
o] Q=A1E B0l S0l 5 3—5—01]74] o J2E S| E}=AE EolHQMTh 12l o 8ol &
S0l Ago] = e ©ASHI TE HY 7:‘& ehaZeol| ot ojs i, ehagHol tieh A4
A3 Q= -2 EolE= Ho]A| & o] oAl 5t om, ehAFRo] el S0l EA] 3t S E
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Table 5. Understanding terms related to carbon neutrality (people)

Carbon neutral Global warming Greenhouse gas
T understand 167 1,621 592
I don’t understand 274 255 574
No answer 1,446 84 769
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Elementary School Students Understand the Content of Carbon Neutrality
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(Table 7). 0] 213 8hAol| wh2 zJo] 7} of el Ik 7ke] 2polofl A 71915 ANA| S Aok 7] 93] Scheffe A1
3-8 A A3t ATH= Table 83 Zro] LtedStL

Shdof w2 ek % Ul olalol sl AL S-S AR AT, 7 shdof e ehady g ofs
ol ket 2ju]h 2ol 7} the A ekt Table 8 R, 19 23J0] AlAIE 7h=frao] ©
olalloll A= 28hd_58hd 28 651, 381 g8Hof| A -g-2]m|st x}o] 7} Q= 7o & LrElto.
238 BN 281431, 281 551, 281681, 381581, 38Hd68d, 431631, 259

o 4= 28Hd 2] 5, 35HA 680 A, 27 Boll )= 281 53Hd, 28R 63hd, 38hd s5hd, 35

b B

Sl 4shd 6ahol 4 29 Bl 25hdat KA, 3abd 531, 3hshd, 45 6ol &

oo 2ol 1= 210.2 Liehehpeo0n. o2 2ok A Ui ol el el ek 719k
97 Qg 103 9182 ke, 53] 251} 351dol] ulsl 55}t gahde) A4} fojlsi e
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i
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~
o0 rE
0 & ot EL oo
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AE SRS S21RU) AT U st L AROIUAD Y Yoo YRl 254 R A -
sp Sl Ba5d FhEi o) Uge] ofdZ] TAEHE 218 Bolrt Wiolekn & 4 9tk 7]

SH S]] tHoP 8-194119] Q1AlS Z3H| WSt Lee et al. (2020)2] A2} tishy 2] Q1A H] W3t Zhao & Ewert
(2020)] Aol A %= 7| = Eastol| thgk SHYE0] 2| A2 Ltole} H]Esto] YRk 0 2 F7tboh= 3 Hel
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Table 6. The mean and standard deviation of the understanding of carbon neutrality card news
by grade (n=1,963)

Question number Grade n mean SD
Ist 14 229 994

 omssmam 2nd 65 223 825
y 3rd 252 242 905

4th 413 251 820

5th 646 261 823

6th 573 268 822

Total 1,963 257 841

Ist 14 207 616

2nd 65 2,08 835

3rd 252 236 910

4th 413 251 820

o 5th 646 2,60 847
e 6th 573 275 811
e Total 1,963 257 852
Ist 14 2.79 579

2nd 65 245 830

3rd 252 271 956

4th 413 2.84 853

5th 646 3.01 823

6th 573 3.05 776

Total 1,963 293 845

Ist 14 221 1.051

- e pame e 2nd 65 192 816
Gt 3rd 252 236 961
alindais 4th 413 246 810
W s I 5th 646 256 858
o 6th 573 257 803
Total 1,963 249 856

Ist 14 293 829

P 2nd 65 255 848
_ 3rd 252 277 979
: > < 4th 413 2.88 863
5th 646 299 786

6th 573 3.06 796

Total 1,963 2.94 843

Ist 14 257 938

e Lo 2nd 65 2.14 747
I 3rd 252 256 961
- 4th 413 269 857

5th 646 282 839

L 6th 573 290 814
. Total 1,963 276 864
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Table 7. One-way ANOVA on the understanding of carbon neutrality card news by grade (n=1,963)

Variables Sources of variation Sum of Squares df Mean Square JE

19 Between Groups 23245 5 4.649 667"
Within Groups 1,363.305 1,957 697
Total 1,386.550 1,962

21 Between Groups 50.857 5 10.171 1449™
Within Groups 1,373.549 1,957 702
Total 1,424.406 1,962

23 Between Groups 42392 5 8478 12217
Within Groups 1,359.044 1,957 694
Total 1,401.437 1,962

25 Between Groups 33.826 5 6.765 9.44™
Within Groups 1,402.831 1,957 717
Total 1,436.657 1,962

27 Between Groups 28.159 5 5632 8.08™
Within Groups 1,364.564 1,957 697
Total 1,392.723 1,962

29 Between Groups 51281 5 10256 14.19™
Within Groups 1,414.708 1,957 723
Total 1,465.989 1,962

"p<.001

ol Ao Z5EYE0] BAFY UG ofshet tol BaFH A ol ek ofsE Fop
Stct. A2 ol ot 8= 92k} 23 = i
o g3tk FHE AL & SgoIgiTh 2SS BaFY A el Tt ol

242 A

shilof| w2 g5 A WS olslol g HR T EEUAHE Table 99} 20} HAF Y AR
ofsoll that 7} FhErao) WL 3183528 Lhehilch. o] Zake 25apyso) ehagd A W
of thshA hAIA 0.2 A olale 4 Tk RS Lehdick, w3k SrAE B olshol ulah oF 0.6%
£ 52 W45 Uehl 202 thaFo] Uhg Brk ARHS ojshsh] 44 7tk e Uehd
o} olefat Aok AF Lol 25 3YS0] AUSHE LSS E3l BAFUL AT AW ST A5k

b 525 2
917] who] 2535 o] 4171 ofshF 4 92he Zolet AZHh, 18t 4] AT (Mutlu & Nacarogly,
2019; Tolppanen et al, 2021; Yang ctal, 2018)°114] 2| 7-2:3F8} 5] 7] F:alo] chat 91413 3242k 51 Ao
ot Q14] Abolol] 2] 2jo]7} Tkl Hnalgirk 1 flelo @ AW Hel BEelxe] Ra} ke sl
Q4] 2.0 2 B 9l ofel eaF Y U A 728k 5o Tig A ofsiol Tiste] Aol o)

3 A4 oA M Elojob e & 4 Yir,
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Table 8. Scheffe post test summary for understanding carbon neutrality card news by grade

Q19

2nd

3rd

4th

Sth

6th

2nd
3rd
4th
Sth
6th

Hkk

seksk

sesksk

\

\

Q1

2nd

3rd

4th

Sth

6th

2nd
3rd
4th
Sth
6th

seskesk

sokok

Hsksk

soksk

ks

kksk

Q3

2nd

3rd

4th

6th

2nd
3rd
4th
Sth
6th

seskesk

seskesk

sokok

seskesk

sk

sk

Q25

2nd

3rd

4th

6th

2nd
3rd
4th
Sth
6th

seksk

sesksk

seskesk

seskesk

sesfesk

Q7

2nd

3rd

4th

6th

2nd
3rd
4th
5th
6th

sesksk

seskesk

sesksk

seskesk

sfeskesk

Q29

2nd

3rd

4th

6th

2nd
3rd
4th
5th
6th

eksk

seksk

sesksk

sesksk

sesksk

sesksk

seskesk

p<001
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Table 9. The mean and standard deviation of the understanding of carbon neutrality practices by
grade (n=1,963)

Question number Grade n mean SD
31 Ist 14 3.14 663

= LIQI LBINZE OIZH AZ0HS! = 2nd 65 295 738
.w — 3rd 252 3.15 869
4th 413 325 768

‘r Sth 646 333 731
== 6th 573 335 773
Total 1,963 328 774

33 Ist 14 3.00 784

LIl SANES OIZH AR 2nd 65 2.78 893
. 3rd 252 292 946
4th 413 3.16 793

5th 646 3.18 788

e 6th 573 327 771

. Total 1,963 3.15 818

35 Ist 14 336 633

=-LIgt QATNSE OIEIHI AZHR! = 2nd 05 331 865
T 3rd 252 341 835

4th 413 352 702

‘f\\/ W 5th 646 358 693
‘‘‘‘‘‘ 6th 573 3.54 715

Total 1,963 352 729

Ist 14 343 514

=-LIgH SANSE OIIH AIZOHS) -+ 2nd 65 318 788
. 3rd 252 330 891
= 4th 413 341 730

IO a!ﬂ 5th 646 3.50 702
R 6th 573 3.50 699
Total 1,963 345 740

39 Ist 14 3.00 679

=-LIQI 2BINZ2 OIH 220! -= 211d 65 2 72 85 7
L 3rd 252 297 948
4th 413 3.17 795

KQ & @ 5th 646 322 768
R 6th 573 334 756

. Total 1,963 320 810

25340 _i%-%’ A7 W o] Shdo] afet §oJ3t xfol(F=339-12.85, p<01, p<001)7} = Ho.
2 ERTH(Table 10). ©]2]3 8hdof] k2 xto]7} of @l [ek 7be] xjo]oi|A] 7]Q1gt Z1Q12] & Sobr7] £13)

AT Table 113+ o] LFERST.

ol
Scheffe AFE 722 /\E/\]@'
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Table 10. One-way ANOVA on the understanding of carbon neutrality practices by grade (n=1,963)

Variables  Sources of variation Sum of Squares df Mean Square

31 Between Groups 16359 5 3272 552"
Within Groups 1,160.417 1,957 593
Total 1,176.776 1,962

33 Between Groups 30.615 5 6.123 934™
Within Groups 1,282.842 1,957 636
Total 1313457 1,962

35 Between Groups 8.956 5 1.791 339"
Within Groups 1,032.785 1,957 528
Total 1,041.741 1,962

37 Between Groups 14317 5 2.863 529
Within Groups 1,058.870 1,957 541
Total 1,073.187 1,962

39 Between Groups 40.893 5 8.179 1285
Within Groups 1,245.989 1,957 637
Total 1,286.882 1,962

"p<.01, "p<.001

Shdol| whe SAFH A W olsloll thsl AR S AAIRE 2, 2 shdof| uhe HAagd A Wi
ojell= shdol whet fojn|gt xto]7F thE A RSt Table 112 EH, 3191 230l AIAE 7k =m0 T
A W olsfioll s 28hd-58Hd, 28hd-65hd, 3511A-651A0A] Rolm|t o] 7} Qs Ao &
D:] 33H J,]— 35H _,_ol-oﬂ 11_‘:_ ol—l_:]_461-1_:] 261—1_:]_501—15] 2‘6‘]—L§]_6‘6‘]—L§] 3oHs] fIE] 301—1,‘:_] 5611—1‘,1 3546
379 ERollAl= 28hd-58hd, 33hd-531d, 38hd-63hdol| A, 399 Edollxl= 28hd43hd, 28hd. 5
28hd-63Pd, 3515804, 3E4L 6o A Fojm]ek 2o 7} QL= 2L 2 LR THp<.001). 01319}75'
233 A 8 olsih eaE Y Ui ofsieh o] shdol met S71she e e Kol 9)
Ehdlich S5] A A3 Y olsjoM = gagd Ui OIOHQ}”OI 253 35of WS 5°L
H shdo] SeP A eagd A3 W ofsh7h otk
w2 o] eagH A HPt”Oil EHEJ A =ol7] SfsliA w5
o

i)

(o rl
=

r gﬂ.

It

ool oo &L 1%k 10k ¥CofN
o > X o rr
ot 0 L
(o) a
of o
Fo N
ol L
R
p L
5 P
= lo
S22
ot Ol'
T
N

=]
i
I N

>.
ri ﬂl_];
jubad o
ffo
N
N
i
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]:o
N
N
9
oo
ﬂod
_n,

3 = A Aot ehASE W8 olsiet
sto] 25eMdE0] ol floh= & %%607HE}_ m Stk 6071 ol o] ¥lwof e} 22 278 2 e}
W™ Fig. 29t 22 Y =227 A= et BhASE U8 FollA] tiE4] of2]9she Gojoll= EftA
(7337 Ae), ARl ETH(5845), A|A4777), éu«] 75——_'(462‘34) EU@432%), Aol R (3979), $4(3955),
T 22 ElE(3959), 2 (390%) 50l AT O = 2 FEAYS S BHASH wSolA=olet 22 4
THE v sto] aS-o] o] Fofzjok gt A 0 2 AY7HH.
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Table 11. Scheffe post test summary for understanding carbon neutrality practices by grade

Q1

2nd

3rd

4th

Sth

6th

2nd
3rd
4th
5th
6th
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sestesk

\

\

Q33

2nd

3rd

4th

Sth

6th

2nd
3rd
4th
Sth
6th

etk

stk

stk

sekek

sekek

stk

Q35

2nd

3rd

4th

6th

2nd
3rd
4th
5th
6th

etk

stk

stk

ekek

sekk

etk

Q37

2nd

3rd

4th

6th

2nd
3rd
4th
5th
6th

seskesk

dekek

etk

Q39

2nd

3rd

4th

6th

2nd
3rd
4th
5th
6th

Hoksk

kksk

etk

kksk

sekek

p<001

Fig. 2. The term that students find difficult in carbon neutrality card news
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A A R gdstol 2SS 0] ofHYshs Sole E3VIE AL HASH &R

The A2 2| 4571 Dol 9] Rl kof wpeh 22 2718 2 UERH Fig. 31 22 Y =229-27t *““51
At BaF A FollA tEA offsh= Gofoll= A g4 4037 A E)), 711 5(269%), L&
(258), 2HA(232), BFA(1685), 2B]ZH(1517), HIE(1519), 24 7F2(105%) 50] Atk -gofo] 4Lt
et eHgo] 5 Hojete 25sHEE0Ale ©a5dE U8 Eibe A4 W o] goj5o] 47 olsls]
= A= LA

|:|| =F

HSZ s
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Fig. 3. The term that students find difficult in carbon neutrality practices

Discussion and Conclusion

243 ek gofA= Tt e E AR ARl FA| ol thal haAbrt el Al oAM= WiE 4=
£ W&5h= 2S5t 232 A QthLee, 2018; Sadler et al., 2006; Zeidler et al., 2005). ©]H H1o]
ZﬂOl e J}iﬂ HAE thE:A Q) ARR A A ol2tar & 4= Sl ofof| tisl f-2UehE HIESH A
Alotal kA4S A st Qlot. 2y ehASHS oiAle dit =
% F Q3o Etstal ofA 7] o]of| thgt 7| 2 A7} vl Eet Al
“gojct. 0]?—10”4 2 o] Lol A & gl 4= ATk LUt A= 255 19632 T o2 A AIg

AAEZAPNA 1,55358(79.1%)2] &h7go] rAZR ol thel] S0l 20| glrh= B S 5ot &2 2050 &
A5HE AT Lo A 7] 2 A|-o]7]= SFARE o9 =2 x| o= E-QITE elu=t RS
HI 535 w8 A 50 T2 9] 80| o] Fojzjok S & 4= Ut
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chAuE} Bl 22 FAIE ol dsty] 93 =3 o] dgto 2 At 28 v Ao 252] 84E

SEA717] Sloll A&7 40] 2511 QItHLim & Kim, 2017). A& BE&5}17] 98 8] Zo] spyr}

HEE ghAFP Aot} ol2feh BhASHE o), A5 BESH] /ol Uobrt Al 72 A&7 s st i &
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o A= 2050 HEAFTHS AU fEute] eho m o] thaFHol| wet s Al +H S 9Ieh 7=
2AF] A Z 7L QU A Aol M B 'SR ) F2 A TiFolgal & 4 Rl AT
2def o] tisiie B2 2585 (1,62179)°] olslistal tkal -SHSIAH. oj2ieh e EH ko =9
AT W82 253MY9 o7t H2 Al F2 el ot ABAIA o] Fojx|oF s, StulFHE QIA| =
= st} Wl 2Ap57t T BgEefok g Zlo 2 Az §5] 25 S0l BagH Y
o A== tifE St - ol ghe SHol Bol & S algsto] stulo] EaEe e AR - &
239k & 4 ek A RA o) TH et vl so] gag ol wet wa AR S 7S] Shalol sk
Zi0] uf-¢- F-27t dolgh= S & 4= Utk SMIS2S It A2 ntjofrtas gag el ik )
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