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Abstract: In order to make up for the deficiency of VR technology in safety education theory support and
practical effect tests, the relevant influencing factors affecting the effect of engineering safety education
were taken as the entry point. SEM was used to establish an analytical framework for the influencing factors
of safety education and the cognitive experiments were carried out to test the effect. The results show that
the frequency of education, the mode of education, individual initiative, fun and comfort are the main
factors affecting the effectiveness of construction safety education. The hybrid mode of " VR + lecture" is
the most effective educational method at present, but the use of VR technology still requires personnel
assistance. The optimal frequency of education is recommended to be less than 30 days. The main factors

of fun, comfort are significantly positively correlated with educational effect, but comfort is more important
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in the application of construction safety education with VR technology.

Keywords: virtual reality ( VR) technology;

cognitive test;
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Fig.1 Hypothesis on the relationship between factors
influencing construction safety education on the

effectiveness of education

1.3 SEM HiZE 5K
1.3.1 HUBKR

BT 11 R R EEGE R N R BT, 3t

KA 200 43, BB 18 43 JoRE W] 4 , Be 2 5]
&R 182 1y, AR R 91% , JAWEXT G, dE5R
AP G215 10% , N AH A58 19 5 158 00
27 15% i T N B 20 7 60% , Ze it L lb 5 5]
IR IU2EE 205 15%, BRezA RS BT 5234
HE& S Uik Mk 25, X%,
TE 114 N(62.64%) , L1 68 N (37.36%) ; TEAF:
WA 1,30 2 LLF 60 A (32.97%),30 ~39 %
63 A (34.62%) ,40~49 % 44 N\ (24.17%) ,50 % }
LB 15 N(8.24%) s T8 E W & b WliE b sl
oA 54. 6% AR LA L2205 b5 A 45. 4%
1.3.2 SWENK

K SPSSAU F A 0 558 , BB W% B E T
AR RO EFIE M DL R SO
LR REII KT 0.8, BRI MIBAF G F 2R, H
AW I — B B, A AR 25 T e 1Y
AR AR MR Y R T 0.5, 43 3R 0,613
0. 667.0. 614 0. 690 0. 672 F1 0. 584 , H & 15
=1 0.7,4354 0. 887.0.909 0. 888.0.917.0.910
F10. 806, TR Ak Kl 1 2 ¥ K T 0. 7, R W 1] 45
A BT RIS
1.3.3 SEM BASHEENK

fifi Fil SPSS AMOS 26. 0 # {42 ] SEM #4214
RIEFEPRME IE T (1 SEM #6542 28Kl 2 Firi .,

SEM MG PLEE AR (E WL 3R 2, K74 G 1

2 SEM WM& REEIR
Table 2 Goodness-of-fit metrics for SEM

S EEiE VA bR I UE PIA
R HMELL <3 1.172 BAT
g VR T =S pagity <0.08 0.031 ERea
BB R 5L >0.90 0. 872 sz
AR5 >0.90 0.982 EXsd
W& 5w X 7 ek >0. 90 0.979 R4f
AL G e 2L >0.90 0. 982 Exisd
AIXTLA 8 5L >0. 90 0.875 CIE:-2%
PSR (YR 1 >0.90 0. 889 CIEs2%
PN R ESE >0. 50 0.788 EYsd

1.4 RIEKIER
RBAIAE R I 3, R Hy MR GE
x3 BRERBRERMEBERERE
Table 3 Hypothesis testing results and model

path coefficients

[Ea HA WREMAERE | pE
H, HEWMFESHABRR 0. 259
H, HE T X-BAEBR 0.253
H, | MEFIE-EHEVR 0.228
H, BRI B ROR 0.158
H; FEM BB SR 0.197
Hy | #EWRESAEEME 0. 021 0. 806
H, | #&FE AR Tk 0.234
H AR B 0.216
H, A AR E M 0.229

T T FR p<0.05; " FIR p <0.01; ™ Fow p<0. 001,

2 EFVREANEIZEEBETHR
INFDIRIE

FEVON FZE N 2R 5, 75 i — 20 e o 45
R BRIE O Z 18] 1 —2bE, RIS S e VR 4
AR A AR AU DL R LB R,
2.1 ANAR G EERHESE

G VR Sg 2 2B/ MG, Lt
3 PR, 430 VR B IR G AU L 4t
RS, MY 4 A~ SR E T 303 KU 3 5%, 4000l o &
AREAVE TSI 3 S S R e 45 0 3
st X 5 9 22 4 R e A ] R st =X iy 3%
YINZE BRI 53 R 4 AR 73 BRI 3R 4 Fft AU
Y, HAS B & i AE S B A ]
2.2 IAENRIE AR

RIS R 4 AR B, 430 A wir e £ o B Lk



25010000044005 0123 T#. fbd
551 30 TR LT VR HAR M T2 28 E SRR - 87 -
(eD) QLI N-78 @ 0774 Q31 D
(e2—{Qr2 )7 :jmm €12
0.75 Ny A
@ 0,83 MESE o,79 g

(e)—={Q14] [Q3-4]
(e5—{Q15 ¢, 074 Q35 j=—13)
@ Q2-1 0.78
(7 —{Q22 RS
@
Q2]
€10—{Q251
0.2

.80
C1)—={ Qa2 ™

0.86
0.87
@ Q4_5 0.78
@ 0.81
@02’ | "7 AQeT 29
@< R O HOE @)
@ Q5-4 : 0.78 @
@ Q5-5 0.77

H:Q1-1~0Q1-5,Q2-1~Q2-5,Q3-1~Q3-5 .Q4-1~Q4-5 .Q5-1~Q5-5 Q61 ~Q6-3 435I}y e TF Fi kit &, S 7Mo% |
HE T AR BRRE ERE T BOE RO A A e] ~ €28 KR 45 RN BEAS R IR 22T,
B2 BIZEHEXMERRIUBRZRY

Fig.2 Path coefficient diagram of construction safety education influencing factor model

B B R 5 5 VA LA B JE K B B, a3
iR
2.2.1 ABRAESMER

PRI AR VIRAR L) 4 min, SR )5S 5 T%
SR FENER (3643 100, #ERT 6 min) .
2.2.2 HBWHEE

PR A, 3 AR I AR

1) VR B, 5T ) B A7 g kA B R O
HEBRXT VR R 564 AN TE SO A, B S, B0 1
R BB S P R AL A BV RS R A AR N 1 % 50
AR AR R I o B v Bl e 47 R B
SRS RGEA SRR R BT R I DA S
H Y SEBR 2 A S B SR | B S S R 56 B[R]
4 6 min A EEUN S AT 24 min, WSS RS,
AT R [0 A5 X, FLICA 12K 1158

2) RGBS, WEEAY VR KX —5, AR
ZAAET AR 1 P BB AR T | HE
UiigE SO R AR5 3 A0 2 Al nl B ER
T, BT PR AN L AR I B2 IR Y & A

YETr s

3) fEaetis, R & PPT 1977 X Ik &
MY 2R B R 0T 4 min, 5
AMYHREA T ILT 16 min, PHESS RS, 4T 200153
Mr 51518, #6658 min,,
2.2.3 HEEENMER

T4 RINR S RS | 3 ORI S B )IREAN
il 3 AT PR R I B 3 AR AR L,
Iy ERENE BRI e, B TR R R
iR R RV
2.2.4 HEEMXMER

RIELEHG , BK B 5 min, SR 5 57 B 474
SR, W 4> 100 43, FWiiHFERT 6 min,
AN, WX eI 5 05 7.20 30,90 K E & 414
SRR,
2.3 BIREHEURNENL

TR0 R 22 2 I A AR AN R B R it
TZEYE MR, L2 EilE 6 Wil ,2 £l



25010000044005 0123 T #i. fbd

hoE % e B % %R $35%
- 88 - China  Safety  Science  Journal 20254F

N 2 AIA
BERES '— ViR s R Halk
4 min 6 min

S |

S [m A AN N A\
— HkS s | Lo | N N L EH
i 1 e T o 537 SHHT A S [
VRAER, FALBA ST AR ik B A5 Y
KRG min KA IE6 min KRR IE6 min KA IE6 min

Wik B A | &* e | A* W | AA* P |
8,07 | R O\ - 4t 43T 43 4
—> .‘ + AL BT BT A il v bS]

AR wiems | iz | | mems| awas | (wens] anss | wenes| awas
FEHMELE6 min FEHMELE6 min FEHMELE6 min FEHMELE6 min

—fd ¥ - @ ) [\ ¢

HPN PR Wik —
ot I | i oy 'z:zmﬂ!jﬂiﬁ | presyee | i "
%4 min WEFZ4 min %4 min W24 min #5758 min

EARHI < S RRMR < AR < e miid < SRR g <

3INHE IMHE 20K Ja 7RG 6 min 5 min
B3 3#zeHFEANIRERE

Fig.3 Flowchart of experiment of three safety education methods

ERIURY R R 2 L R AR SR, iR g% 4
WA 1 ESIREMER 1 v, iR 00 5 Wik % ) 2 ) 1 B I L | A %
S FITES 2 A5 5 V8 2 it % o e AT 0 | o4

FEAFT 2 | 3056
7 45
It Py 45 BEAILHES ] AT 7 10 | 13.89

2.4 INAKBEARBERSA By (FU45 52 256 & 62 86. 11

2.4.1 RWARBSE oA 5 p
BB 2023 4F 3 H—2023 4F 5 A i 3 4 R FEERS G5 NRAEAR L 2HFHEAXT
H 36T 2024 4F 6 J ARG 1 3k, JERIEE T2 4 Xt e PR A RS O, 5 A B B Al R
WA EE A B 4 KFEHRKIHK | XA G R H AL
$4 TRAME A AR (R sy LIRS SRR UK PR B L
Table 4 Basic information of construction safety education e ’ EIRIK LR S A\ 2T BE D) AT g r% A
experimenters (sample size n=72) AT N (H i TR 50 v T A7 s B 5 D 7P 3
BLHEAE P | R % AR —Z, P, Al TR TR 52 ) 4 5 i B AR ]
B 47 65.28 LI 2w
g-g3 25 34.72 2.4.2 RBSE
LEL) 0 | 0 EERCMT VR B4 BB R B FERT 45 min,
Elt L VR KA R O 1 T
s o oo EURMIEHEMZ. I 72 4 AR
w LR 54 | 75.00 YIHELCFE AL 4> 10 41, B VR #2501 ~4 41, 4
2T KA (L) B 18 | 25.00 6 N;IRAR 1~4 4, HH 6 N oK 1~2
REEAROFLLE | 0 0. 00 4 AFH 12 A




25010000044005

51 4]

0123 T . fbd

THEAF T VR HOR B T2 2 ORI R R - 89 -

3 AHMIRBEERSHMERST

3.1 ARKESHiKER
3.1.1 HERK
/NG 25 F ) T3 22 30T ( Analysis of Variance,
ANOVA) L3 5 4 41URGE A AT B8 M | R 84 0F
Ab BRSNS
R5 BEMWIK ANOVA £R
Table 5 Results of pre-test ANOVA for each group
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