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Abstract : This study was conducted with the following three study objectives. First, effects of safety awareness level of lab researchers
to the improvement of safety culture in the organization Second, effects of organizational safety behaviors to the improvement of safety
culture Third, test of mediating effects of organizational safety behaviors in the relationship between safety awareness level and the
improvement of safety culture. The results show that organizational safety behavior is an indispensable factor for the improvement level
of safety culture. Especially, the factors in safety training activities, safety compliance and management system are mediating variables
which affect the safety awareness level and improvement level of safety culture, which shows these variables are very important factors
in reducing safety accidents through the improvement of safety culture. Therefore, safety behaviors in the organization should be
considered with priority. If the organization leads to improve safety awareness through regular safety training and rewards and punishes
according to the test results, safety awareness could be improved. This study was conducted to identify the necessary factors to improve
the overall safety culture in the organization and contribute to the diffusion of safety culture by improving the safety training awareness
of the researchers.
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Fig. 1. Research model,
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Table 1. Configuration of the survey
Polls topics Details items Scale
- Information of respondents
L General items - A' form of employment of respondent
- Size of businesses
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Nominal
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L Work - g;%;i;nzatlons safety and education
environment - Safety awareness level of respondents
- Laboratory work environment
- Safety values
III. Safety awareness| - Safety attitude
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- Safety-related organizational
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safety culture - Change of safety behavior
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Table 2, Factorial analysis for safety consciousness and safety culture

Division Survey item Factorl Factor2 Factor3 Factor4 Factor5 Cronbach's-a
13 851 126 .084 173 153
Safety attitude 14 .824 185 239 .054 117 950
15 861 .105 223 -.083 .056
16 .680 .093 -.205 367 -.136
5 059 733 244 051 173
Safety behavior 0 12 S0 026 19 ok 829
18 307 577 .009 426 339
19 142 .805 247 071 -011
3 -262 334 .024 307 -.189
4 429 342 495 355 -.094
Safety compliance 7 077 21 716 218 147 805
culture
11 459 .004 745 -.036 .064
12 310 491 529 .102 .094
 Safety 20 074 105 322 806 162 e
training awareness 21 145 181 .098 .849 .099
Job aptitude 1 .053 .078 137 .080 .895 ™
2 078 254 -.063 135 .884
Eigenvalue 6.240 2.205 1.793 1.287 1.179 total
Explained variance % 36.704 12.971 10.544 7.573 6.934 74.726
Table 3. Factorial analysis for safety behaviors of organizational
Division Survey Item Factor 1 Factor 2 Factor 3 Cronbach's-a
4 039 148 468
5 .898 .045 119
Management system and 6 668 568 185 7
safety regulation
7 613 .708 146
10 541 421 A37
Safety related organizational 8 071 934 123 770
atmosphere 12 123 707 368
1 450 .012 71
Activity of safety training 2 -.042 327 818 .802
3 367 263 707
Eigenvalue 5.367 1.244 1.055 total
Explained variance % 53.666 12.440 10.552 76.658
=% 1F WA 8-S S48k Cronbach's-agls + 25| R B3t A= 2% 7F WA duA
Ao 8= dse fsiAe tE 4 714 = A9E7] §J8f Cronbach's-agte #A47F 2} H5F
o] shitel RolAS Saetgich. aole] SAMAS 07 oo Ueh} AREY 7 & Adpge ghe
VARIMAX®A]S o]-8-3FaL 2910 dislf 891 24 Hiekar o 5= ek
2ol 10 o4 B W42 AT Table 343 22]0] ebaEEe] et felusd
Table 204 QPHOIA] B QPARE Alfe] 8o 2 Aotk RolRA A ARy 2 welA

MATE fofstAdth. 8UE4 23 Safety attitude,
safety behavior, Safety compliance culture, Safety training

awareness, Job aptitude 57]¢] Q2o & FHojHom A4
W BAke] MR E 7472602 e AgEe 3
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A, PATH 22 E9)7], PHu8EE2] 3719 a9l
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Table 4. Factor analysis for safety culture improvement extent

Divistion Survey item Factor 1 Cronbach's-a
1 732
2 .825
3 .829
4 .896
Safety culture 5 867
improvement 6 82 .940
extent
7 .806
8 715
9 739
10 .825
Eigenvalue 6.624 total
Explained variance % 66.244 66.244

p<.05, "p<.01
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Table 5. Correlation Analysis of Each Factor
Safety Awareness of Safety regulations| Atmosphere of the | Safety |Safety culture
L Safety Safety . . B : .
Division . : compliance safety Job aptitude| and management organizations education | improvement
attitude behavior : . . AR
culture education systems involved in safety | activities degree
Safety attitude 1 37 401" 306 174 231 044 246 378"
Safety behavior 372" 1 569" 450™ 398" 583" 443" 656" 811"
Safety compliance culture| 401" 569" 1 490" 175 549" 147 433" 435"
Awareness of safety 306 450" 490 1 278 420" 3437 5717 6327
education
Job aptitude 174 398" 175 278 1 209 283 235 400"
Safety regulations and | 53 | g3 | 549" 420" 209 1 554" 639" 61"
management systems
Atmosphere of the . . . . .
organizations involved in|  .044 443 147 343 283 554 1 465 516
safety
Safety education activities| 246 656" 433" 577" 235 639" 465" 1 742"
_ Safety culture 378" 81" 4357 632" 400" 621" 516" 742" 1
improvement degree
p<.05, "p<.01
BH=0kR 513| X|, M30H A33, 20151 127
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Table 6. Safety consciousness level of researcher for Impact
on safety culture improvement degree

Independent variable B SE Beta t S;f;éggﬁ?t;e
(constant) -.022 437 -.051 .960
Safety attitude 070 | .094 | .068 | .751 458
Safety behavior 660 | 102 | 708 | 6.499 .000

Safety compliance

-.154 .090 -.183 | -1.709 .096
culture

Safety training
awareness

Job aptitude .028 .071 .035 394 .696

2

R =.769, F = 23.350, p = .000

374 .098 373 | 3.827 .001
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Table 7. Safety consciousness level of researcher for impact
on safety regulations and management systems

Independent variable B SE B t Sﬁ;ﬁggﬁ?g
(constant) 1.303 | .709 1.837 .075
Safety attitude -072 | 152 | -.068 | -476 .637
Safety behavior 376 165 392 | 2277 .029

Safety compliance | 550 | 146 | 295 | 1740 | 091

culture
Safety training 130 | ass | 127 | 82 417
awareness
Job aptitude 018 | 115 | -022 | -157 | 876

= 423, F = 5.137, p = .001
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Table 8. Safety consciousness level of researcher for impact
on the safety—related organization atmosphere

. Significance

Independent variable B SE B t probability
(constant) 2245 | 778 2.887 .007
Safety attitude -.146 167 -.140 | -875 388
Safety behavior 430 181 458 2377 023
Safety compliance |55 | 160 | _195 | -1.031 309

culture
Safety training 253 | 174 | 250 | 1455 | 155
awareness

Job aptitude 071 126 .090 .568 574

= 279, F = 2711, p = .036
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Table 9. Safety consciousness level of researcher for impact
on safety education activities

. Significance

Independent variable B SE B t probability
(constant) 1.341 | .560 2.394 .022
Safety attitude 045 | 120 | -.048 | -376 709
Safety behavior 466 | 130 | .552 | 3.579 001
Safety compliance |57 | 115 | o35 | 231 818

culture
Safety training 346 | 125 | 381 | 2763 | 009
awareness

Job aptitude 054 | 091 | -076 | -.595 556

= .537, F = 8.117, p = .000
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Table 10. Organization safety behaviors influence safety
culture improvement in a extent

. Significance
Independent variable B SE B t probability
(constant) -015 489 -.031 975
Safety regulations and 175 141 180 | 1.239 223
management systems
Safety-related
organization 158 125 159 | 1.263 215
atmosphere
Activity of safety | 1y | 51 | 553 | 4056 | 000
traming
R = 605, F = 18.860, p = .000
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Table 11. Mediation effect of organizational safety behaviors in the relations between safety attitude and improvement extent of

safety culture

Mediator variable Phase B B t R F Sobel
1Phase 245 231 1.480 .053 2.191
Safety regulations 2Phase 390 378 2548 143 6.492"
and management 1.422
systems 3Phase(Independence) 256 248 1.992 m 15.190""
3Phase(Mediation) 550 564 4541 ' '
1Phase .045 .044 273 .002 .074
Organizational 2Phase 390 378 2.548" 143 6.492"
atmosphere related to 3Phase(Independence) 268 156 281" 0.276
ase(Independence . . . -
safety pene 393 12.293
3Phase(Mediation) 497 .501 3.956
1Phase 230 246 1.586 .061 2515
Safety education 2Phase 390 378 2.548° 143 6.492° a6
activities 3Phase(Independence) 215 208 1.941 ‘
. 591 27.504
3Phase(Mediation) 764 .691 6.460

p<.05, "p<.01, " p<.001
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Table 12. Mediation effect of organizational safety behaviors in the relations between safety behavior and improvement extent of

safety culture

Mediator variable Phase B B t )i F Sobel
1Phase 558 583 44777 339 20,0417
Safety regulations 2Phase 756 811 8.645™" 657 74733
and management Phase(ind dence) 33 679 PRI 3.318
ase(lndependence B . . Sk
systems pere . 691 02447
3Phase(Mediation) 220 226 2.035
1Phase Al6 A43 3.085" 496 9.518"
Organizational 2Phase 756 811 8.645"" 657 74733 .
atmosphere related to 3Phase(ind dence) 75 o 162" 2.386
ase(Independence . . . -
safety pere 688 41.856
3Phase(Mediation) 194 195 1.933
1Phase 553 656 5420 656 29.398"
Safety education 2Phase 756 811 8.645"" 657 74733 ael™
activities 3Phase(Independence) 530 .568 5.138" " ‘
— 735 52.706
3Phase(Mediation) 409 370 3.343

p<.05, "p<.01, ""p<.001
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Table 13. Mediation effect of organizational safety behaviors in the relations between safety observance culture and improvement
extent of safety culture

Mediator variable Phase B B t R F Sobel
1Phase AT2 549 4,099 301 16.805""
Safety regulations 2Phase 365 435 3.020" .189 9.118" .
and management 3Phase(independence) s 35 %97 3.162
ase(mnaepenaence . . . Sk
systems penc - 399 12,611
3Phase(Mediation) 533 547 3.639
1Phase 124 147 928 022 861
Organizational 2Phase 365 435 3.020" .189 9.118"
atmosphere related to 3Phase(ind dence) 308 67 Py 0.899
ase(independence . . . .
safety P - 398 12,584
3Phase(Mediation) 459 462 3.633
1Phase 328 433 3.000” 187 9.000”
Safety education 2Phase 365 435 3.020" 189 9.118" 258"
activities 3Phase(independence) 117 .140 1.184 s )
567 24.869
3Phase(Mediation) 753 .682 5.754

"p<.05, "p<.01,

Table 14, Mediation effect of organizational safety behaviors

p<.001

extent of safety culture

in the relations between safety training awareness and improvement

Mediator variable Phase B B t R F Sobel
|Phase 433 420 2.894" 177 8377
Safety regulations 2Phase 633 632 50917 399 25920 i
and management 3Phase(independence) 51 250 3766 2.507
systems ase(Independence . . . ik
= 553 23.509
3Phase(Mediation) A21 A32 3.616
1Phase 346 343 2277 117 5.186"
Organizational 2Phase 633 632 5.091" 399 25920
atmosphere involved 3Phase(Independence) s 16 Y 1.949
in safety ase(Independence . . X s
= 501 19.075
3Phase(Mediation) 337 339 2.783
1Phase 523 577 4408 333 19.428™"
Safety education 2Phase 633 632 5001 399 25920 3705
activities 3Phase(Independence) 306 305 2473° 13 oLl '
3Phase(Mediation) 626 566 4584 ’ '
p<.05, "p<.01, "p<.001
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Table 15, Mediation effect of organizational safety behaviors in the relations between researcher safety awareness level and
improvement extent of safety culture

Mediator variable Phase B B t )id F Sobel
1Phase 666 626 50177 392 251737
Safety behavior of 2Phase 906 723 6.538" 523 a7 4024
organization 3Phase(independence) .541 432 35317 s ’
— - 0.654 35.907
3Phase(Mediation) 547 464 3.794

p<.05, "p<.01,

»«u«p<.001

Table 16, Mediation effect of organizational safety behaviors in the relations between job aptitude and improvement extent of safety

culture
Mediator variable Phase B B t R2 F Sobel
Phase 1 169 209 1.334 .044 1.780
Safety regulations Phase 2 315 400 2.729" 160 7.449”
and management 1.285
systems 3Phase(Independence) 223 283 2328 163 16370
3Phase(Mediation) 548 562 4,625 ' '
1Phase 224 283 1.844 .080 3.402
Organizational 2Phase 315 400 2.729" 160 7.449"
atmosphere involved 3Phase(independence) m 76 5007 1.651
1 ase(lndependaence . . . Sk
in safety pere 337 9.644
3Phase(Mediation) 435 438 3.178
1Phase .168 235 1.513 .055 2.290
Safety education 2Phase 315 400 2.729" 160 7.449" L7
activities 3Phase(Independence) .188 239 2277 - ‘
oy .605 29.082
3Phase(Mediation) 758 .686 6.538
p<.05, "p<.01, "p<.001
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