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Abstract

This study aims to verify the impact of a metaverse—based safety education program on the fire safety
awareness of elementary school students. Utilizing the National Fire Agency's 119 metaverse program, an
educational program was implemented for two months, and the experimental group was examined using
paired—sample t—tests, while comparisons with the control group were made using independent—sample
t—tests. The results revealed statistically significant differences between the experimental and control
groups in the area of fire prevention. Although no statistically significant differences were observed over
time within each group, the overall average scores for the entire class improved across all areas. Based on
these findings, the effectiveness of metaverse—based safety education is suggested; however, a significant
difference compared to traditional education was not detected. The study concludes by exploring
implications for considerations in the implementation of metaverse safety education in the future.
Keywords : Fire safety education, Fire safety awareness, Metaverse, Elementary School students
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[Figure 1] Research Model
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<Table 1> Survey Questions

3. A+ 23

Category Question
1.1 Verify if the power disconnect switch of o =Y = =
. the electrical outlet is turned off. 3.1 T’H)g"x]'—’] ?_1?- * }‘]'il 6—_}51 '—T/\é]
Fire 1.2 Inspect for any exposed wires or damaged
Prevention sections in the cord.
3 1.3 Familiarize oneself with the use of Automated s 2 7 Ello]| Zoldk % x= =N} 9N o] Al3|EEA EA
©® External Defibrillator (AED) and cardiopulmonary Bell 2l SdEe] Q- ARsE 5
resuscitation (CPR) in preparation for emergencies. = /\Lﬁﬂitq |= S Lr/]'. ARy} SAR e B 2
2.1 Be aware of muiltiple exit routes for evacuation L shyo]| AerEel 258y 38hd o] AJH-S- 7]
in the event of a fire.
2.2 Install fire extinguishers in areas prone T':—E %Q’Ag% 28133 01?_5_1'—/\@.“-‘_’_ 24%]0]1—41
to fire hazards.
. 2.3 A.cquainy ongself With. the locations of
Fire fire extinguishers within the school <Table 2> Demographic characteristics of respondents
Preparedness premises. -~
®) 2.4 Familiarize oneself with the guidance (N=52)
lights indicating evacuation routes for 3rd Grad
swift evacuation during a fire. I rade
2.5 Acquire the skill to use a fire extinguisher. Group Class A Class B Total
2.6 Install standalone smoke detectors for residential .
(Experimental) (Control)
fire preparedness.
3.1 Promptly inform nearby individuals of a Man 15 13 28
fire by making loud noises when the fire Woman 11 13 24
is first discovered.
3.2 Activate emergency bells to dert the surroundings Total 26 26 52
for swift evacuation in case of a fire.
3.3 Report a fire by dialing 119 and evacuate
Indirect Fire promptly following instructions. o .S xH O A =
Response 3.4 In areas with heavy smoke, swiftly evacuate 32 HZIRTA Zj— T - 01_01—%]—‘4 b ]ﬂﬂ
D by covering the nose and mouth with a wet
6) handkerchief or tissue and assume a low
posture. ) t‘ﬂ;]g\:]-o] 361—L:] AW 61—1\g 2613&—0_ q%}o 2 Tols)
3.5 Evacuate using stairs and avoid using elevators I - B
during a fire. AEAE o] g31o] 2023d % 8Ll AF AAE AAEE
3.6 If friends are not visible after reaching a = 5 ° o] =
safe place, immediately inform a teacher ‘?‘ H]'7bq 119‘31]]:/]"3’1}\ % JJ—“'{ ii:’-aul’a_ 3_]6(1)4 O]'J"’—
or firefighter. 108 ] /\]‘EF A /\]._ 213y 3141:]. i j% .8_1;1-_% u].%]—o = 1;H
4.1 Evacuate swiftly according to the fire evacuation o537 —ARL A AElo] oF% 2 . B0l ZEEA
plan in the event of a fire. o =S AAste] bl A - o] 255
Direct Fire |4.2 In case of clothing catching fire, stop, drop o] AHkeEA o)Al W3l AEE A H Q)
Response to the ground, cover eyes and mouth, and
(DB) continue rolling until the fire is extinguished.
4.3 When using a fire extinguisher, face away . . .
from the wind and apply the extinguishing <Table 3> Analysis of Safety Awareness Disparities
agent. (N=26) (p<0.5, #xp<0.1, *#x<0.01)
Factors / Paired—Test| M SD ¢ D
H .
24 X]-E_ _,_/KL_ _jl Ho}lﬁ Flre' Pre 4.26 0.807 131 201
Prevention | Post 451 | 0.627
[ = = i Pr 4.45 0.629
Ao = 2EEHA) AF 2 kA 9] A Bae b Flrz © -1.01 | .319
}_O] }\_]tlxli '6‘%% ‘/‘F;é] Eu]:]_ i _—c’-): O]—X—] % = __,E]g reparedness Post 4.58 0.474
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<Table 4> Descriptives Plots(Paired T—test)
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[Figure 2] Fire Prevention [Figure 3] Fire Preparedness
(Pre—Post) (Pre—Post)
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[Figure 4] Indirect Fire Response [Figure 5] Direct Fire Response
(Pre—Post) (Pre—Post)
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<Table 5> Differences by Implementation of Education
(N=52) (p<0.5, #p<0.1, ##+<0.01)

Factors / Group M | SD ¢ )

i Control  2.97]0.933
Fire o ~6.979 | <001#+

Prevention |Experimental|4.51 | 0.627
i Control  [4.33]0.640

Fire ontro ~1.641| .107
Preparedness | Experimental | 4.58 | 0.474
i i Control  4.90]0.302

Indirect Fire Or.l ro —0.123| 902
Response | Experimental | 4.91|0.226
i i Control  |4.86|0.413

Direct Fire OY.I o 1.080 | 285
Response  |Experimental |4.73 | 0.442
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<Table 6> Descriptives Plots(Independent T—test)
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[Figure 6] Fire Prevention [Figure 7] Fire Preparedness
(Control Group — (Control Group —

Experimental Group) Experimental Group)

o Mean (95% CI)
o Median

© Mean (95% CI)
o Median

SHTE  4ERD sMEE  Lzue

Class Class

[Figure 8] Indirect Fire Response [Figure 9] Direct Fire Response
(Control Group — (Control Group —

Experimental Group) Experimental Group)
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<Table 7> Difference of Variables by Gender (All)
(xp<0.5, ##p<0.1, ##x<0.01)

Factors / Gender M SD ¢ D

i Ma 3.82 | 1.000

Fire " 0450 |0.655
Prevention | Woman | 3.68 | 1.257
i Ma 4.40 | 0.604

Fire 1 ~0.681 |0.499
Preparedness | Woman | 4.51 | 0.540
i i M 490 | 0.194

Indirect Fire an 0.132 10.896
Response | Woman | 4.89 | 0.339
i i M 482 | 0.368

Direct Fire an 0.479 |0.634
Response | Woman | 4.76 | 0.496
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<Table 8> Difference of Variables by Gender (Experimental)
(#p<0.5, ##p<0.1, ##x<0.01)

Factors / Gender M SD t D
; M 451 | 0.665
Fire an ~0.2524 | 0.803
Prevention | Woman| 4.58 | 0.616
~ M 459 | 0.491
Fire an 0.0683 | 0.946
Preparedness | Woman | 4.58 | 0.474
' - M 4.89 | 0.241
Indirect Fire an ~0.0530 | 0.958
Response | Woman | 4.89 | 0.239
' ' M 4.73 | 0.458
Direct Fire | Man 0.0338 |0.973
Response | Woman| 4.73 | 0.443
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