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A Study on the Effectiveness of Virtual and Real Experience Type Safety Education at
Construction Sites
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Abstract : Existing safety education delivered to construction workers has limitations in concentration and immersion,
so delivery power and interest are low. In order to improve the unstable behavior of construction workers and
prevent safety accidents through education, a paradigm shift to hands-on education is necessary. Experiential
safety education aims to contribute to the prevention of safety accidents and induce safe behavior by construction
workers to recognize risks faster, select safe working methods suitable for the working environment, and improve
emergency response and proactive response. Experiential education facilities have a follow-up learning effect
in case of danger. The experience facility, which consists of the same working environment as the actual construction
site, is designed to experience falls, equipment contraction, fire, and electric shock. In order to achieve the
results of safety education that has invested a lot of time, construction workers must have motivation to participate,
and “experiential safety education” through playful, deviant, and aesthetic experiences reduces serious accidents.
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Fig. 1. Risk taking occurrence factors
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(a) VR-AR experience (b) real experience

Fig. 2. Paradigm shift in experiential safety education
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Table 2 Analysis table of demographic characteristics of
survey subjects

Question Levels Counts R;StZ(()J/SE CUI’TE;[?UVG
region NeX| 58 14% 14%
Z7|x| 21 50% 64%
XD 151 36% 100%
gender =) 328 78% 78%
(0: 7] 92 22% 100%
age 20cH OJst 23 5% 5%
30m 87 21% 26%
40ty 120 29% 55%
50CH 160 38% 93%
60CH Ol 30 7% 100%
position  ZHMAREE| 37 9% 9%
U=kt 93 22% 31%
QIR IR} 57 14% 45%
Z=2X} 190 45% 90%
7|E} 43 10% 100%
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Table 3. rotated component matrix / Experiential Safety Education

Questionnaire (Content) Ingredient

| believe that safety and health behaviors are
D3 determined when performing work through 0.805
experiential safety education.

| think experiential safety education can change

b2 behavioral intentions when performing tasks. 0.792
| believe that experiential safety education is helpful
D1 ) . . 0.752
in preventing accidents.
D4 Safety education deals with risks related to all 0.659

safety and health-related tasks.

Through safety education, we are awakened to
D5 clearly recognize safety and health procedures, 0.579
guidelines, and regulations.

Table 4. rotated component matrix / Nonexperiential Education

Questionnaire (Content) Ingredient
Actively participates in safety education and trusts
E2 A 0.801
the current education method.
. . . N
E3 | believe that the ability to perceive risk is 100% 0.801

improved through education.

In safety education, | think that participation can be
E4 increased without necessarily using 10T as a 0.788
learning method.

Regardless of education, | fully trust the level of

E1 safety of my colleagues through experiential 0.787
education.
E5 | have heard about safety education using loT. 0.542
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Fig. 3. Path model analysis
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Table 5. Discriminant validity analysis of experiential safety
education and non-experiential education

division AVE CR
Experlentlal_ safety 0.716226 0.925327
education

non-experiential

education 0.544917

0.852810

43 Z=2Y 24

APsres vehte o9 W o=d B
(B9 BERE B4 Fig. 39 2ol A=0.15(F84 -
AlE ), B=0.22(Eg-AAS), C=0.52(x"E718-
Ag &%), D=0. 32(211@31%-#47‘* d), E=0.12(18%
F-AGE A)e] F wEe] A2RN A3t 5
(DA T=0.0222) HET e Qome vokls) 7t
A A9 8l AT A% =k

T=A+(B+ C+D « E)

A=0.15
B=022,C=052, . B+ C=0.114 D
D=0.32, E=0.12, .. D » E=0.038

= 0.022

5. G+ Ay}

5.1 HO|X|ot RAZ SiE H5} 24

2 a7 A usa vigh A@kuS o o
Fofl thet A=A} 9B Mind 2 @5 H3E H|o]RIQt
©]&(Bayesian theory)= &3l 7HIHEF3INL, Fig. 49+
2 72 RAgoF AR FaKS gRlsigon, v
I B FEREYdE AF S Rloh APas Wl 9
o= T WSl FIFE = 5 A= A MY A W

S¢ =YL Yk

(61) (&8 (&)
0, 20 0 320 2

Vs Nz 414

o 2 0 01
(1a) @
o1 1 (1) 226 0. .16
0 3

S, 10 /e|

(muzes )Y,
7 100~ .

0. .66

ss’

2

o
Heasg ()
u 5

1 on s

w /
[ naas ||ummmx| I mw;H xwﬂ’sz |
o

(&s 55 &) 54
o, 48 0 26 0 2 0 34

Fig. 4. Bayesian structual equation modeling
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