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Abstract : The purpose of this study is to provide implications for improving the safety
behavior of university lab students by grasping the relationship between leaders’ safety
leadership, the lab’s safety climate, and individual safety motivation variables. To this
end, a survey was conducted on nationwide university laboratories, and the main results
are as follows. First, transformational and transactional safety leadership had a positive
effect on safety behavior, while the laissez-faire one had a negative impact.Second, it
was found that the laboratory safety climate plays a mediating role in the relationship in
which safety leadership affects safety behavior. Third, it was found that individual safety
motivation was governed by the laboratory safety climate’s effect on safety behavior.
Fourth, individual safety motivation was found to control the mediating effect of the
laboratory safety climate in the relationship between safety leadership and safety
behavior. The conclusion of this study is the following: to strengthen the safety behavior
of university laboratory students, the laboratory manager must operate the laboratory
with a transformational and transactional safety leadership. Additionally, educational
institutions must effectively operate their own safety-day programs to create a safe
climate for each laboratory and improve students' safety motives.

Key Words : lab safety leadership, safety behavior, lab safety climate, safety motivation
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Table 1. Draft survey tool

Tool Items number
Transformational leadership 9
Lab safety . .
leaderShip Transactional leadership 6
Laissezfaire leadership 4
Safety compliance behavior 4
Safety behavior Y mp - -
Safety participation behavior 4
Lab safety climate 12
Individual safety motivation 5
Total 44
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Table 2. Validity of investigation tool

Tool Cronbach's «
Transformational leadership 959
Lab safety . .
leadership Transactional leadership 911
Laissezfaire leadership 905
Safety compliance behavior 929
Safety behavior gl mp - -
Safety participation behavior 911
Lab safety climate 952
Individual safety motivation .898
Total 963
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Table 3. Final investigation tool

Tool Items number
Transformational leadership 7
Lab safety . .
leaderShip Transactional leadership 4
Laissezfaire leadership 4
Safety compliance behavior 4
Safety behavior gl mp - -
Safety participation behavior 4
Lab safety climate 10
Individual safety motivation 4
Total 37
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Table 4. Lab Safety Leadership Confirmatory Factor Analysis
Result

Factor Factor — Item B B SE CR AVE CR
1—Transformational 1 1.000 .910
1—Transformational 2 983 914  .036 27.40%**
L I—Transformational 3 1.065 910 039 27.08%**
g;r:nnsa I—Transformational 4 961  .852 .042 22.88*** 602 .901
tional | —Transformational 5 841 849 037 22.71***
I—Transformational 6 .939 852 .041 22.86%**
I—Transformational 7 .904 .884 036 25.05%**
2—Transactional 1 ~ 1.000 .981 - -
2. 2—Transactional 2 1.013 984 .015 65.53%**
Trans 867 963
actional ~2—Transactional 3 995 961 .020  50.83***
2—Transactional 4 979 913 .027 36.30%**
3—Laissezfaire 1~ 1.000 .967 - -
3. 3—Laissezfaire 2 1.004 993 017 58.97***
Laissez 716 910
faire 3—Laissezfaire 3 966 930 .026 37.35%**
3—Laissezfaire 4 898  .863 032 27.72%**
*E: p<001
x*=346.415(.000), df=87, x*/df=3.982, RMSEA=.095, CFI=.963, TLI=.955
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Table 5. Lab Safety Leadership Factor Correlation Result

Variables Transformational ~— Transactional — Laissezfaire
Transformational 1
Transactional .565 1
Laissezfaire -.545 -209 1
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Table 6. Lab Safety Leadership Factor Discriminant Validity
Result

. Trans Trans Laissez
Variables . . . AVE
formational actional faire
Transformational 1 .602
Transactional 319 1 .867
Laissezfaire 297 .043 716
transformational1
i) transformational2
A1
51 transformational3
: 85 i
transformational transformational4
85
85 transformationalS
88
transformational6
81 transformational 7

transactionall
-32 98 transactional2
transactional 9%
transactional3

transactional4

laissezfaire1
57
99 laissezfaire2
Laissezfaire 93

laissezfaire3
.86

laissezfaire4
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Table 7. Lab safety climate, safety behavior, individual safety
motivation confirmatory factor analysis result

Factor Factor — Item B 15 SE CR AVE CR

1—Safety Climate 1 ~ 1.000 .820 - -

1—Safety Cimate 2 1.294 847 .069 18.69***

1—Safety Climate 3~ 1.385 .892  .068 20.35%**

1—Safety Climate 4  1.268 .897  .062 20.53%**

L 1—Safety Climate 5  1.295 .899 .063 20.63***
Safetycci 595 936
mate 1—Safety Climate 6  1.392 929  .064 21.83%**

1—Safety Climate 7 1.095 .845 .059 18.64%**

1—Safety Climate 8  1.212 721 082 14.81%**

1—Safety Climate 9  1.187 725 .080 14.91***

1—Safety Climate 10  1.196 .844  .064 18.60%**

2—Safety Compliance 1 1.000 .899 - -

2—Safety Compliance 2 .939  .834 .044 21.16%**

2—Safety Compliance 3 .934  .865 .041 22.93***

2. 2—Safety Compliance 4 1.055 .804 .054 19.66%**
Safety 580 917
behavior 2—Safety Participation 1 .957 .828 .046 20.83***

2—Safety Participation 2 1.076  .838  .050 21.36***

2—Safety Participation 3 .879 .758  .054 16.34%**

2—Safety Participation 4 .930 .759  .053 17.67***

3—Safety Motivation 1 1.000 .799 - -

3. 3—Safety Motivation 2 .961  .806  .059 16.25%**
Safety 560 835
motivation 3—Safety Motivation 3 .906  .882  .049 18.39***

3—Safety Motivation 4  .833  .662 .066 12.64***

ok p< 001
x2=1466.593(.000), df=206, y*/df=7.119, RMSEA=.103, CFI=.867, TLI=.852

Table 8. Lab Safety Climate, Safety Behavior, Individual Safety
Motivation Correlation Result

Variables Climate Behavior Motivation
Climate 1

Behavior 574 1

Motivation .605 518 1
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Table 9. Lab safety climate, safety behavior, individual safety
motivation factor discriminant validity result

Variables Climate Behavior ~ Motivation AVE

Climate 1 .595
Behavior 329 1 .580
Motivation .366 268 1 .560
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AVE ghith ol #h et ShREglth 2glu
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Fig. 3. Lab safety climate, safety behavior, individual safety
motivation AMOS result,
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Table 10. Validity of final investigation tool
Tool Cronbach's «
Transformational leadership .960
%;Elesr%f}fitg Transactional leadership .980
Laissezfaire leadership 967
. Safety compliance behavior 922
Safety behavior S -
Safety participation behavior 909
Lab safety climate 958
Individual safety motivation .855
Total 943
59
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Table 11. General status

Tool N %
Male 155 483
Gender
Female 166 51.7
Undergraduate student 123 383
Grade
Graduate student 198 61.7
20-29 213 66.4
Age Group 30-39 67 20.9
40-49 41 12.8
Total 321 100.0
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Table 12, Correlation between variables(Transformational)
Variable A B C D
Transformational(A) 1
Safety Behavior(B) 599%* 1
Safety Climate(C) J06% 574w 1
Safety Motivation(D) .666** S18%* .605%* 1
Table 13. Correlation between variables(Transactional)
Variable A B C D
Transactional(A) 1
Safety Behavior(B) .399%* 1
Safety Climate(C) A00%x 574 1
Safety Motivation(D) 327 S18%* .605%* 1
Table 14, Correlation between variables(Laissezfaire)
Variable A B C D
Laissezfaire(A) 1
Safety behavior(B) -517%* 1
Safety climate(C) -381%* S574%* 1
Safety motivation(D) -.330%* S18%* .605%* 1
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Table 15, Indirect effect of the safety climate in the relationship
between transformational safety leadership and safety behavior

o

Effect B se t LLCI% A)UDCI

Total effect 443 033 | 13.374%%* | 378 .508

Direct effect 286 045 | 6.335%%* 197 375

Indirect effect 157 .035 - .089 229
#Ep< 001

Wels ohdelAlel ehdaEel A & A
=443, p<.00)= "i7HQl A4 HHAFEZE £
HHA, AHEINF=286, p<.001)= #3}stg oLt =
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oz Uehie Fig. 49} 2k

Safety
Behavior

Transformational A
Safety Leadership

Lab Safety

Climate

E- Vi
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Fig. 4. Statistical model of the mediating effect of the safety
climate in the relationship between transformational safety
leadership and safety behavior,
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AeE Qb Algt SPARE AolE v ek Ao
2 eyt oo ti3}e] Bootstrapping IHHATE A
53t A3t= Table 163 At

Table 16. Indirect effect of the safety climate in the relationship
between transformational safety leadership and safety behavior

95%

Effect B se t LLCI ULl

Total effect 418 053 | 7.775%%* 312 523

Direct effect 211 051 | 4.132%** .110 311

Indirect effect 207 .031 - 147 270
k< 001

BF=QrHstelA|, #1373 A2, 2022

[ 7RI OFHRIC{AO] SHAYO| QM S| 0%

A A bdee Aol P El vl 5 aIHs
=418, p<001)= mf7HE=<l
A, AFasl(p=211, p<00l)= Hejstd oy =
g HpT S5 Wl ofds] FAR SR {5t
A PAFEE ANA A u T s A
o] Fi w7l k= A& SISl bootstrapping
< Soto] 7 2aE Ase A3 95% A=
Al 0 aRbsiar QA 7] o] AAo= {ogt
Ao YeRtthB=207, CI[.147~270]). ©] Z7}E 1
dog Yt Fig 5¢F gtk
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Fig. 5. Statistical model of the mediating effect of the safety
climate in the relationship between transactional safety
leadership and safety behavior.

A, Al erdeeAn A Bl
TA QPAFE] v thstel AREo] fold
A% A A9UelE QT AT Qi FE
Raom ot e vlHoni(s=386, =7.803,
p<001), T4l QHAFELE QHdaEo] HH o §ol
3 GRS u]H(F=402, 19.657, p<001) ATA QL7E

L ARG Qe AT SRS Aol S T

re

3H= Zle® veldth ofef thate] Bootstrapping 71
A5 A5 A= Table 177 2

Table 17. Indirect effect of the safety climate in the relationship
between Laissezfaire safety leadership and safety behavior

95%
Effect B se t
LLCI | ULCI
Total effect -479 044 | -10.801*** | -566 -392
Direct effect -324 042 | -7.663*%** | -407 -240
Indirect effect -155 .028 - -214 -.106
*¥p<.001

A PP Aol raREe WAE & &
THG—479, p<00i TR ATLA QPAFESL
SR, AYEU(I—-324, p00 MBSO
U EY 4E B4 Wl ols] BAKOR §9
sfof, ALY PAFEE ARYAP HA AL <
AYF MolS FE uf sk o Felsglk
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Fig. 6. Statistical model of the mediating effect of the safety
climate in the relationship between Laissezfaire safety
leadership and safety behavior,
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F|axshstal, sfjAle] golghe flsl SHpet 2EH
52 ZHFZEA3 Mean Centering)dto] EA5H Aab=
Table 183} Zth

SHHAQ AFA FHFEE THHRA <
ol ot g2 vlHa(s=319, p<001), =4
31 7HRl QHE 7]+ P d s ol ol m]
(6=.284, p<001). A4 HAFTESL} 7H] HE-5719]
A ARSIl Rt S v 2Ea
7} QAT p=121, p<.01).

=
e

A4 QPAZE} o
AdEol A= FF el s Aol whet
2 S oujsict w3k 4EAgo] 2rbge] ute
R? BI3kE2 0137(p<01)01 2L, o] EAH 2R {9
sho] QHIFES} FdaE2 BANA Al HE7
o] a7} BEE AT

Table 18. The result of analyzing the moderating effect of

individual safety motivation in the relationship between safety
climate and safety behavior

. 95%
Variable e se t
LLCI | ULCI
Constant 4733 | 051 | 93.358*** | 4633 | 4.833
Safety climate 319 | 054 | 5.852%%F | 211 426
Safety motivation 284 | 051 | 5.55%= | 183 | 384
Climate x Motivation 21 | .045 | 2.665%* .031 209
R? F
AR P
.0137 7.103 .008

#p< 01, F*Rp<,001]
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Table 19, Indirect effect according to the conditional value of
individual safety motivation in the relationship between safety
climate and safety behavior

95%
Indirect effect Effect se t
LLCI | ULCI
M — 1SD (-1.167) 177 | .089 1.992* .002 353
M (.000) 319 | 054 | 5.852%*%* | 211 426
M + 1SD (1.167) 459 | 059 | 7.709%** | 342 577

#p<.05, ***p<.001

w4 A A HAE7] grel —1.167(M—1SD),
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Fig. 7. The moderating effect of individual safety motivation in
the relationship between safety climate and safety behavior,
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Table 20. The moderating effect and controlled mediating
effect of individual safety motivation between transformational
safety leadership, safety climate, and safety behavior

95%
LLCI | ULCI
Transformational — Climate | .572 | .032 | 17.820%** | 509 | .636
Transformational — Behavior| .221 | .049 | 4.462*** | 123 | 318

Climate — Behavior 198 | 059 | 3347+ | 081 | .315

Motivation — Behavior 183 | .054 | 3.354%** | 075 | .290

Variable Ié] se t

Climate X popovior | 098 | 044 | 2204% | 011 | 185
motivation

A R

#p<.05, **¥p<001

.009(p<.05) %1 1L, O]L 574]%4 o2 805} l:ﬂb‘d?(% o}
Aejeide] d4d HISES 7A s oR

BFROt315|R|, H|37H H|25, 20224

2l g3 9l

FAE7|9| ZEE 7 ETE =4

t=J [y

o=

Table 21. The conditional effect of the safety climate according
to the conditional value of personal safety motivation

95%
Indirect effect Effect @ se t
LLCI | ULCI
M - 1SD (-1.167) .084 | .089 9382 -.091 259
M (.000) 199 | 059 | 3.347%* 082 315
M + 1SD (1.167) 314 | 066 | 4.715%* | 183 444

#p< 01, F*kp<,001

7K Aol Rl Ql|el caan) 33
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Fig. 8. The moderating effect of safety motivation in the
relationship between safety climate and safety behavior,
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Table 22. The moderating effect and controlled mediating
effect of individual safety motivation between transactional
safety leadership, safety climate, and safety behavior

Variable 5} se t e
LLCI | ULCI
Transactional — Climate | 459 | .059 | 7.801*** | 343 575
Transactional — Behavior | .178 | .049 | 3.580%* .080 275
Climate — Behavior 273 | 055 | 4.980%** | 165 382
Motivation — Behavior | .260 | .050 | 5.145%** | 160 359
riggf;go’r‘l — Behavior | 111 | 044 | 2495% | 023 | .198
AR K F P
011 6.223 .013
#p<,05, *¥*p<.001
Ada raeEAle AT raFEe] AA o
= "R AL(B=459, p<.001), A4 FHFEES I3
soll B4 S LM (6=273, p<001), 22 SH|
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H(3=.178, p<.01), =HHI 7]l FA-57]= ¢+
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Table 23. The conditional effect of the safety climate according
to the conditional value of personal safety motivation

95%
Indirect effect Effect @ se t
LLCI | ULCI
M - 1SD (-1.167) 144 | .088 1.632 -029 | 317
M (.000) 273 | 055 | 4.980%** | 165 381
M + 1SD (1.167) 403 | 060 | 6.654%%* | 284 523

#p< 01, F*kp<,001
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Fig. 9. The moderating effect of safety motivation in the
relationship between safety climate and safety behavior,

J. Korean Soc. Saf., Vol. 37, No. 2, 2022



o

oI

]

Table 24, The moderating effect and controlled mediating
effect of individual safety motivation between laissezfaire
safety leadership, safety climate, and safety behavior
95%

LLCI | ULCI
Laissezfaire — Climate | -.386 | .052 | -7.354*** | -489 | -283
Laissezfaire — Behavior | -.294 | .041 | -7.121%** | -375 | -213
Climate — Behavior 244 | 051 | 4.720%%* | 142 .346
Motivation — Behavior | .234 | .048 | 4.876*%** | .139 328

Variable 3 se t

Climate X __ popovior | 103 | 042 | 2433* | 019 | .185
motivation
R? F
A R? P
009 5921 015

#p<.05, *4p<.001
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Table 25, The conditional effect of the safety climate according
to the conditional value of personal safety motivation

95%
Indirect effect Effect @ se t
LLCI | ULCI
M - 1SD (-1.167) 124 | .083 1.491 -039 | .288
M (.000) 244 | 051 | 4.720%%* | 142 346
M + 1SD (1.167) 364 | 057 | 6.380%%* | 252 476

#p< 01, F*kp<,001
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Fig. 10. The moderating effect of safety motivation in the
relationship between safety climate and safety behavior,
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