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Abstract @ This study focuses on safety behavior among research workers and
investigates the factors influencing their safety behavior. The selected variables for
examining their impact on researchers' safety behavior are safety leadership, safety
climate, and safety motivation. Surveys were conducted to analyze the structural
equation modeling among these variables. The results indicate that the safety
leadership of research supervisors positively influences the creation of a safety climate
in research laboratories. Additionally, the safety climate positively impacts research
workers' safety motivation and behavior. Therefore, to enhance the safety behavior of
research workers, it is necessary to strengthen safety leadership education to improve
the safety leadership of laboratory supervisors. The laboratory can enhance its safety
climate by implementing management policies and safety regulations, fostering
communication among members, and providing safety education.

Key Words : safety behavior, safety leadership, safety climate, safety motivation, structural
equation modeling
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Table 1. General characteristics of qustionnire respondents

General characteristics Number of survey response(%o)

Male 192(47.5)
Gender
Female 212(52.5)
Bachelor’s course 40(9.9)
Bachelor’s degree 76(18.8)
Master’s course 35(8.7)
Education
Master’s degree 100(24.7)
PhD course 55(13.6)
PhD 98(24.3)
University 143(35.4)
Institufion b cearch insitute 133(32.9)
classification
Corporate research 128(31.7)
4.2 BN Q0IEAM 3l A2 FA]
4.2.1 AR} OHHR|CHY
ATAAedAte] b e Age] ojE wa

[EA] AFE A5 A A= x=7,658.349,
df(p)=120(0.000)0]H, KMO Z% 09628 ZA=|S)
CHTable 2). A& A= 47] Q9l, 1653102 4
Tolom, 47 Q019 =7 HFFLS 81475%0|HE =
A =9 He et Aoz gotdc) AlFe
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Table 2. Exploratory factor analysis results — safety leadership

Factor
Item
Factor]l | Factor2 | Factor3 | Factord
11 871 -.007 .006 .050
Safety commitment 10 .846 .093 -015 -.064
and attitude 12| 61 107 123 035
9 .586 -.060 .093 328
16 017 .892 -018 .028
Safety behavior and 14 -.003 .887 .010 -018
activities 15 .037 768 075 065
13 .107 .699 .062 .052
3 056 -.036 912 .026
Safety 2 -.058 .002 910 042
communication 1 .053 .000 .895 -.054
4 -011 195 .633 .051
7 -.020 131 -.061 913
6 -.035 .036 .025 .883
Safety interest
8 062 .005 .047 .850
5 084 -.067 .075 797
Total 11.429 988 780 .583
Eigen . -
Dispersion(%o) 70.285 5.013 3.767 2.410
value
Accumulation(%) | 70.285 75298 | 79.065 81.475
KMO(Kaiser-Meyer-Olkin) 962
Cronbach's « 973
x2 7658.349
Bartlett’s test of sphericity
dfip) | 120(.000)

4.2.2 OtME Q7|

QHAER7] Aol ek B A el A &
A A3} Table 31 Zrow, x?=9,265.344, dfip)=171
(0.000), KMO 2% 09612 Utebytch & 47) 2.9,
19583ro g ~Fr|gon, 47] Q919 Rz Wako
80.123%=2 =4 =19 ggrl Agsl Aoz et
woh AZx BA Ay & 19%3}9] Cronbach's a ZF
= 097622 =A YEHT

4.2.3 9tHE7|

ebiE7|o] HAlE el Hah 2% ATe x
’=4,163.684, dfi(p)=55(0.000), KMO &%+ 09422 1}
ERTHTable 4). 222% 27) Q01(1153H9] 2] ek
= 73.574%01H, 54 =79 B A sty A
H 117l #5ke] A== B4 A3Ql Cronbach's @ Fk
< 0982 =7 UetuER 4l==E SHESE Zlo
T
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Table 3. Exploratory factor analysis results — safety climate 4.2.4 ot™S=E
o Factor H3s ] 'HAA @ QA ARt Av= Table 5
Factor] | Factor2 | Factor3 | Factord o} Zrom, X2, dfip), KMO &=, $38% 22 27 &
3 925 -.039 .038 -.027 (?_]_94 _1__’._;_41 %%};’ Cronbach's «@ %}:_Q_E—]?—Ei Z,“;g‘ E:rL
. 2 .857 -.002 112 -.039 - 1=
Labomtggic(;pemm 1 786 097 -016 068 of Efgtest AlFme Hakeh Aes S,
4 172 102 -010 .061
5 761 03 _012 165 Table 5. Exploratory factor analysis results — safety behavior
18 | -003 995 -.045 -026 Factor
Communicating with| 19 | 124 816 090 -056 ftem Factor] Factor2
lab members
16 | -015 797 010 068 6 971 049
17 .052 773 .089 .036 7 950 _029
13 088 _044 934 _044 Safety participation s e 057
14 .065 -017 905 -.009 g 840 o1
Safety education 15 -.001 072 .832 .001
3 .002 957
12 -.043 073 .665 .200
1 -057 | 28 | 4% | 2% Safety compliance : 008 &8
9 036 | -067 @ 075 865 2 -030 866
-011 027 082 749 4 052 795
Safety regulations 7 147 .080 023 .696 Total 5.490 1.308
283 .060 -.014 .620 Eigenvalue Dispersion(%o) 66.215 13.951
10 078 271 024 550 Accumulation(%) 66215 80.166
e Total 13300 = 1098 915 681 KMO(Kaiser-Meyer-Olkin) ™
va%ue Dispersion(%) 68.966 4.866 3.831 2.460 Cronbach's « 934
Accumulation(%o) 68.966 73.832 77.662 80.123 2 3259,083
KMO(Kaiser-Meyer-Olkin) 961 Bartlett’s test of sphericity
df(p) 28(.000)
Cronbach's « 976
Bartlett’s test of sphericity x2 9265.344 -
dffp) | 171(.000) 4.3 Eo1X QOolFA
ERERCOERECE I RN DL
Table 4. Exploratory factor analysis results — safety motivation JFxo] AAEAL Felstr] ¢lste] Eeld QQlE AL
- Factor AAjslT. BHelE QR ATH= Table 67} Lo
Factorl  Factor? o, 29184 Yl Fig 29} 2k Shela Q9 1A
Ll & 225 o EEF Ao HRE A5E Eori(x=150361
2 57 -8 (0.000)), RMSEAZFS 0.0730.2 ZAE|o] 7|24t 0.08
Intrinsic motivation j :ji zjz W} Zomz Al HFE 2|2 oFEsk Ao U
p e 18 Bty S8 A% A4 42 CFI=0.977, TLI=0.969
4 825 -291 B2 HE 7]2E] 09008 vEh HEe At
9 784 329 Aoz =T
T 237 WMol 7 A% ede 210w PEs) 9
Extrinsic motivation 11 738 260 AVE( Average Variance Extracted, rg.a_ ach /}_}—%%)%ﬁ'}
8 134 01 CR(Construct Reliability, 7HgAZ )7k slolalgic.
TR = AVEZEE 0655 ~ 0764 Alo] gro@ Lpeh} 7]27kel
Eigenvalue Dispersion(%) 64.403 9.171 0'50]@—0]&]’ CR%'I-—‘Q: 7]—3‘%}:(0'7)0]%]—?1 0.791~0.927 }\]-
Accumulation(%) 64.403 73.574 o UEhEE AT BdEs S Zoz Aoy
KMO(Kaiser-Meyer-Olkin) 94 th oo 2 AHEAS AAslgon, A= Table
Cronbach's « 948 73.’]— ZEP 11]-
Bartlett’s test of sphericity di:(i) ‘;156(302::;‘ . ;%—jlf‘—otl 1re] Zpol & Yopr 7| ‘?‘]_j'] o :g Bl
= A8t ZF 29l 7Ho] A A Al fkEoh
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Table 6. Confirmatory factor analysis results

™
o
N

0:
ol

Estimate
Factor Factor — Item B 8 S.E. CR. AVE CR
(unstandardized)  (standardized)
Safety leadership — Safety communication 1 0.885 - -
Safety leadership — Safety interest 0.928 0.860 0.038  24.136™
Safety leadership o 728 915
Safety leadership — Safety commitment and attitude 1.017 0.881 0.040 25.366
Safety leadership — Safety behavior and activities 1.076 0.879 0.043 25243
Safety climate — Laboratory operation policy 1 0913 - -
Safety climate — Safety regulations 0.977 0.919 0031  31.124™
Safety climate o 760 927
Safety climate — Safety education 0.908 0.875 0.033 27.35
Safety climate — Communicating with lab members 1.017 0.825 0.043 23815
Safety motivation — Intrinsic motivation 1 0.908 - -
Safety motivation o 764 .865
Safety motivation — Extrinsic motivation 0.871 0.770 0.048 18315
Safe behavior — Safety compliance 1 0.826 - -
Safe behavior o 055 791
Safe behavior — Safety participation 0.873 0.744 0.054 16.237

*

“p<.001
x 2=150.361(.000), df=48, RMSEA=.073, CFI=.977, TLI=.969
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Fig. 2. Confirmatory factor analysis model diagram,
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Table 7. Result of the pearson correlation analysis

Classification le:(?ef:sti]ﬁp cslit:att}; nl(?t?gztt}i]on beizfior
Safety_ !
leadership
Safety climate 840™ 1
m(?t&il\f/ztt}i’on 673" 760" 1
Safe behavior 658" 773" 723" 1
**p<.01

Table 8. Result of the discriminant validity

P Safety Safety Safety Safe
Classification leadership climate motivation  behavior
Safety
leadership T28(AVE)
Safety climate 706 .760(AVE)
Safety
mofivation 453 578 764(AVE)
Safe behavior 433 .598 523 .655(AVE)

4.4 017t Az M

Holze] A AgwE AFH SIS FREFS
B39 tH(Table 9). x2=153.915(0.000), RMSEA=0.072,
TLI=0.970, CFI=0977%2 ZA¥ong 1zxuge 3t
ajn, 2% ALWHL Fig 337 2ok

Hel I ARASE SRIg 2y, P ed ¢k
A1 710ll HA G L=0.898)= 1AL, FAF17]
= P70l BAGIH [-0.859) MA|= AR A
Ecy E3L PETI= Pdssel AL
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Table 9. Result of the structural model
Estimate
B B

875 .898

.859

A57

S11

Route

.039
.033
.098
077

Safety leadership — Safety climate
Safety climate — Safety motivation
Safety motivation — Safe behavior

Safety climate — Safe behavior
~p<.001
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