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Abstract

This study aimed to verify the validity of the evaluation items and weight determination of the indoor
environmental safety area, which has the most frequent accidents, among the safety certification
evaluations of educational facilities by the Ministry of Education of the Republic of Korea, which has been
conducted since May 2021.

As a preceding study, the evaluation items of the school safety evaluation checklist being implemented
in the US state of Vermont were compared, and the causes of accidents judged by teachers in the accident
experiences written by 200 Korean teachers were compared with the safety certification evaluation items
belonged to the Ministry of Education. In addition, research literature using the AHP analysis technique on
safety risks of elementary and secondary schools in China and safety evaluation index study cases of 539
elementary school children in Indonesia were analyzed.

Through these preceding studies, measures to add and adjust evaluation items were derived and the
validity and importance rankings of evaluation items were calculated through AHP questionnaires to
teachers and safety experts. In addition, a survey was conducted on 104 ordinary people to verify the
results of expert analysis.

As a result of expert AHP analysis, 'safety education and disaster response training (.396)' was the
highest priority for the relative importance of the first layer, followed by 'safety measures (.387)' and
'‘building materials'. Safety (.216)' was found to be the highest priority.

In the overall importance ranking of the 13 second—tier screening items, safety accident prevention
education had the highest priority and disaster preparedness training ranked second, proving that the
Ministry of Education's review weight was underestimated. In addition, slip and collision accident
countermeasures, which were not in the existing Ministry of Education review items, ranked 4th,
laboratory practice room safety measures ranked 6th, and sanitation, cleanliness, hazardous substance
management, and cafeteria/cooking room safety measures ranked 9th, indicating a significant level of
importance.

Referring to the importance ranking, which is the result of this study, it is suggested that it is necessary
to review the weight of each review item again.
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<Table 1> Indoor environment safety evaluation area in

<Table 2> Table School safety accidents in 2021 (location)

elementary school EES Sub Play Class
Weight classroom ground room
Evaluation area (total:100) Accident % |Accident % |Accident %
Fall Prevention Safety Measures 13 Kindergarten 1,820| 19.8% 1,666| 18.1% 4,545| 49.5%
Safety measures for opening and closing Elementary | 11,757| 39.0% 6,839 22.7% 5,289| 17.5%
9 X
runaway doors iﬁéﬁgﬁ 12,152| 36.4% | 12,945| 38.8% | 3,491|105%
Facility protrusion safety measures 7 -
- High school 7,559 | 38.5% 7,389| 37.7% 1,872 9.5%
Stair safety measures 10 Social
pecial
Safe environment for the gym 4 school 133| 29.0% 70| 15.3% 167 36.5%
Safe library environment 3 other 127/ 37.4% 134 39.4% 37(10.9%
Indoor air quality management 8 Total 33,548 | 36.0% | 29,043 | 31.2% | 15,401 | 16.5%
Safety measures for glass materials 6
Finishing materials for fire prevention 8 Passage Out of Total
Asbestos safety management 8 stiel
B B . Accident % Accident % Accident %
Safety accident and disaster response training 6 caden ’ ceden ’ caden ’
- - - 795 8.7% 354 3.9% 9,180 100.0%
Safety Accident Prevention Education 8 i ) i
o — o - 5446  18.1% 823 27%| 30,154|  100.0%
alety .actlvmes to raise salety awareness 3901 11.7% 916 97% 33.405 100.0%
Inspectlgn .and r.n.anageme.nt of emergency 1.906 9.7% ) L5% 19.610 100.0%
communication facility such like emergency bell 5
and illegal filming 62 13.5% 26 5.7% 458 100.0%
34 10.0% 8 2.4% 340 100.0%
12,144 13.0% 3,011 3.2% 93,147 100.0%
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<Table 3> Cause of accident experience

Facility Indoor Indoor No Total
safety | environment | environment| matching
safety safety area
1 109 59 31 200

MNo Matching I

environment safety

[Figure 1] Cause of accident experience
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<Table 4> Indoor environment safety

Indoor safety Bu1ld11.1g Preventive
material Total
measures management
safety
30 1 78 109

2.3.1 FA} QFEALL A H57] AJRFE

[e]
FRIL wd wae] wAe Bl AALGRL 75

B AR A3 71 EA 9
= o)) FA} AREE A

2.4 n|= HEEF sty QFAA H7} Check
List AH| 2

WS F7REE] gk fAF AR ATEA] Bl B
EZ(The Vermont Department of Education ) 4=
& QA 37} Check List® 50009 7] AAFE-S 1k
S o]E AeEFow Hriste] F+ wS-olA skl
Ak FAFBAEE B 22

VEF AAgAES] 5000 7] AAF S g9
W BAA H7HAA R el Bgkewn, <Table 5>

o] A¥E A Hdk

<Table 5> Vermont State Checklist and Korea Ministry of
Education Comparison of Examination Areas

. Indoor Outdoor No
Facility . . .
environment | environment | matching Total
safety
safety safety area
76 137 49 162 424
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<Table 6> Vermont State Checklist Items Not in Korea
Department of Education Assessment Area

Hygiene
Slip and .
Laboratory | Restaur D. . cleanliness,
. collision
practice ant management | total
L. measures
room cuisine . of harmful
(floor, aisle)
substances
72 58 17 15 162
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[Figure 2] Campus Security Risk Radar Map
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<Table 7> Composition of survey participants

Number of
T8 people (%)
28 100.0
Male 18 64.3
Sex
Female 10 35.7
20~29 7 25.0
30~39 4 14.3
Age 40~49 6 21.4
50~59 10 35.7
60~ 1 3.6
. Education 15 53.6
Occupation
Safety Expert 13 46.4
~10 years 19 67.9
Career
20 years~ 9 32.1
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<Table 8> Indoor environment safety evaluation Model

Indoor environment safety evaluation area
(After adjustment)

Fall Prevention Safety Measures+Stair safety
measures
Safety measures for opening and closing runaway
doors+tFacility protrusion safety measures
Acc1de.r1t Hygiene, cleanliness, management of harmful
prevention | gyhstances
measures ; - :
Slip and collision prevention measures
Safe environment for the gym
Safe library environment
Laboratory safety measures
Safety measures for glass materials
Buildin, . ; - .
.g Finishing materials for fire prevention
material
safety Indoor air quality management+Asbestos safety
management
Safety accident and disaster response Training
Safet : : B
.y Safety Accident Prevention Education+Safety
education . .
. Activities to Raise Safety Awareness
and disaster :
response Inspection and management of emergency
training | communication facility (emergency bell) and
illegal filming
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S
EE 28 7FeE 52U BAM0R Selskl,

<Table 9> Consistency ratio of 1st—tier AHP survey

responses (education facility safety evaluation items)

Respondent CI CR

1 .054 .168
2 027 .083
3 .000 .000
4 .027 .083
5 054 .168
6 .027 .083
7 .027 .083
8 .005 .014
9 .000 .000
10 .027 .083
11 027 .083
12 .054 .168
13 .054 .168
14 043 133
15 .054 .168
16 .054 .168
17 027 .083
18 .054 .168
19 .054 .168
20 .054 .168
21 .005 014
22 .027 .083
23 .027 .083
24 027 .083
25 .054 .168
26 .054 .168
27 027 .083
28 .005 014
Average .034 .105
Cronbach™a = .846

A 1Al gt At Fo 5 =9 54 Aap= ol
<Table 10>3} Zt}h ¥4 Ay}, w3} A&
H(.396)" 7F¢ =2 $Ae9E Yepdor, T tgo®

QAR (.387)°, ‘AE=ANE QFHA(216) 02 M o
7} e Aow T

<Table 10> 2 1st tier AHP analysis result
(education facility safety evaluation item)

1st tier safety evaluation area IWS?JEALNCE Rank
Accident prevention measures .387

Building material safety 216

Safety educe.lti.on and disaster 206 1
response training

olell <Table 11>& A% ¥ £3F 9w =92
o] Hlwst Azjoly, ¥4 Ash, F AR J9k mE
QP TET} ASER, AR AEA R ek

F0R FUH FLE 2915 Polalaik

<Table 11> Results of ranking analysis of importance for
each job category

Teacher Group Safety expert Group
Rank Evaluation | Import . Import
. Evaluation area .
area ance ance
Safety Safety
education and education and
1st disaster .396 disaster .396
response response
training training
Accident Accident
2nd prevention .394 prevention .380
measures measures
Building o
. Buil
3rd material .210 u.l ding 224
material safety
safety

4.2 A 2A% AHPEA A3
4.2.1 <A (Accident prevention measures)

WA YA 37 e Bkl FE]l bR o
tjst AHPA A= o 2ok A bdol= 7
ol st v A Jd¥d Bl (CR) 2 <Table
12>0] A wke} o] BF 20 olakz viehtow, 3
7t CR #to] .127% SHAP Ao A SHsiale=
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<Table 12> Consistency ratio of 1st—tier AHP survey
responses (Accident prevention measures)

<Table 13> 2nd tier AHP analysis results (Accident
prevention measures)

espgreent = L 2nd Tier evaluation Area EgRe Rank
1 138 176 e Level
2 038 049 Fall Prevention Safety
3 148 189 Measures+Stair safety .168 4
measures
4 023 030 Safety measures for opening and
5 073 093 closing runaway doors+Facility| .114 5
6 .098 125 Accident| protrusion safety measures
7 .054 .069 | Safe environment for the gym .094
8 148 189 PEVEtOn o fe library environment | 048
9 138 176 measures| Laboratory safety measures 190
10 .098 124 Hygiene, cleanliness,
11 1927 162 management of harmful 171 3
12 105 134 substances
13 087 110 Slip and collision prevention 914 1
measures
14 .138 176
15 112 142
16 047 060 4.2.2 AFAE A
17 .047 .060
18 138 176 WA QP73 B7E e kel el AFA R
19 138 176 el gk AHPw-4] Aak= v 22tk
20 128 163 A A5 R Pl Tk i) A dvAd viE
21 073 093 (CR)<Z <Table 14>l Ak ve} gho] W5 20 o]slz
22 148 189 LhEbst o, 3t CR grol .048% SHA7T A¥d 01711
23 138 176 SHeI S-S & & Atk B3 Cronbach™s a A& At
24 062 079 =ofo] F7F e A3 71107 vERt 2 a%«l A
25 125 160 e 78 s e BAFCE FRlslt
26 .033 .042
27 .047 .060 <Table 14> Consistency rate of second—tier AHP survey
28 .138 176 responses (building material safety)
Average .099 127 Respondent CI CR
Cronbach™a = .786 1 027 084
2 .043 134
theo® oAt el gk AlA Few e BY A |3 043 134
7= o}d| <Table 13>3 7t} 4 .000 .000
BA Az w1 AT F2Aa gl (214) 7P =& 5 .000 .000
S XL F R o, Juke-o g AEA A%Al ok 6 043 134
O (190), ‘94, B2, elAnes A4 28 |7 027 084
QAT (171), FebgA] 2 A kArjA(168) o |® 000 000
2 94 £97) we Aoz vehdth J 027 084
Nblol] ‘EIE A9k AE EE] djsk ok o |10 00 000
(114, ‘A2 2 7 bAoj=(094), mAel ek Y 013 134
H(048)', 3N P ArhH o Fashd gk o |12 000 000
7 BEgor) 13 .027 .084
14 .000 .000
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Respondent Cl CR
15 .000 .000
16 027 .084
17 .000 .000
18 .000 .000
19 027 .084
20 .009 .029
21 .000 .000
22 027 .084
23 .000 .000
24 .009 .029
25 027 .084
26 .000 .000
27 027 .084
28 .000 .000
Average .015 .048
<. Cronbach*a = .711

Thro® AFAR kel theh 4] S8% &9
2] Avp= o}l <Table 15>¢} 2tk w4 Az, “Aw
A, A 3714 B2 (352) 7P e A=
wom, JusoR s s SE vRiAR
2] (.33D), FreElAEe] kA (318) wo® -4
A7t T FloE R

it
M T2 e

A

<Table 15> 2nd layer AHP analysis result
(building material safety)

Importance

2nd tier evaluation Area Rank
Level
Safet f
afety measur.es or 359 1
glass materials
Building | Finishing materials for 318 3
material fire prevention '
safety Indoor air quality

management+Asbestos 331 2
safety management

4.2.3 S 7537 AGdSFH

&
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Cronbach™s a AlE At=3te] 71 A3t A3}, 735
o7 Yeh} B AR AL 8 Vs U B

<

AR o= Bl

<Table 16> Consistency ratio of second—tier AHP survey
responses (safety education and disaster response training)

Respondent CI CR
1 .000 .000
2 .000 .000
3 .000 .000
4 .000 .000
5 .000 .000
6 027 .084
7 .000 .000
8 .000 .000
9 .043 134
10 .000 .000
11 .054 .169
12 027 .084
13 .000 .000
14 027 .084
15 .005 .014
16 .009 .029
17 .000 .000
18 .043 134
19 .000 .000
20 .043 134
21 .000 .000
22 027 .084
23 .000 .000
24 027 .084
25 .027 .084
26 .000 .000
27 .009 .029
28 .000 .000
Average .013 041

theo 2 P wSy) APdos-Edel tisk A4 5
Q% 9] BX A= ol <Table 17> Atk £4 4
I}, ebRAlaL oS (.362) 7P e AR U
ERgior, ko2 Qbhaba 9 A8 (.351),
Su A A @) 9 B Eo] d3 3] (.287)
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<Table 17> 2nd layer AHP analysis result
(safety education and disaster response training)

Importan

ce Level Rl

2nd tier evaluation Area

Safety accident and
disaster response 351 2
Training

Safety Accident
Prevention
Education+Safety 362 1
Activities to Raise Safety
Awareness

Safety
education
and

disaster

Inspection and
management of
emergency
communication facility
(emergency bell) and

response
training

.287 3

illegal filming

43 AE7F AR $ 8% <9

HT

X A3}

:

i

ol 4316l A3 AHPRA A58 Fa3l0], 4% 32
912 AT, B4 A3, kgt Al SE
37 S CARL o B, QP 2 ARTHS
WS B ARG W B 89 97 del)
o] 249) 37) 44912 Lkt Ioke 91 ok
thae] 59l G vire)st FEARR thay, B,
A% AT o) 247} 4429191 62:9), A% Ak
she] @mQl “Aviekd, Aul §714 el 7k 5gle]
T 22 & 5 9 vHITo R ASAEH 27)
2 18 vAIE B, GRS ez
A7)k QAT 5 FECAY, D, oA sl
TV, 22 QAT Fe A 8 A QA
EUR S VBT BE T AT, A5
5 7 QRATA, A QHATIE) & T~13%9]%
4497} W ke golow RRw

Mo (i

0% M

<Table 18> Importance ranking analysis

Importance ranking analysis Importa
st & 5 ] nce Rank
st tier nd tier Level
Laboratory safety measures 074 6
Hygiene, cleanliness,
management of harmful .066 9
substances
Sli llisi i
ip and collision prevention 083 A
measures
Indoor air quality
management+Asbestos .076 5
Building safety management
material Safety measures for glass
. .069 8
safety materials
Finishi terials for fir
inishing mate ials for fire 072 7
prevention
Safety Accident Prevention
Education+Safety Activities 139 2
Safety to Raise Safety Awareness
education | Safety Accident Prevention
and Education+Safety Activities 143 1
disaster | to Raise Safety Awareness
Tesponse | Inspection and management of
training emergency communication 114 3
facility (emergency bell) and|
illegal filming

Importance ranking analysis Importa
. . nce Rank
1st tier 2nd tier Level
Fall Prevention Safety
Measures+Stair safety .065 10
measures
Accident | Safety measures for opening
prevention and closing runaway 044 1
measires doors+Facility protrusion ’
safety measures
Safe environment for the gym | .036 12
Safe library environment .019 13
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<Table 19> Importance ranking analysis

Safety evaluation area response
very el
1% . impor | Import| 17
. 2nd t
tier nd ter tant |ent % | TR%
(%) =4
Fall Prevention Safety
Measures+Stair safety | 59.6 | 33.7
Accident measures
Laborat fet
. aboratory safety 190 | 385
preventio measures
n Hygiene, cleanliness,
management of harmful | 46.2 | 42.3
measures substances
Slip apd collision 481 | 433
prevention measures
Indoor air quality
Building management+Asbestos | 58.7 | 33.7
safety management
ial f f
material Safety measur.es or 394 | 449
glass materials
safety Finis.hing materi.als for 66.3 | 240
fire prevention

Safety Accident
Prevention
Education+Safety 63.5 | 26.9
Safety Activities to Raise
) Safety Awareness
education Safety Accident
and Prevention
Education+Safety 64.4 | 28.8
disaster Activities to Raise
Safety Awareness
response Inspection and
management of
training Cmersency 1471 | 413
communication facility
(emergency bell) and
illegal filming
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