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ABSTRACT

In the present study, a group of subjects consisting of “Fire Professional Engineers” was selected to examine the effects
of life safety awareness and safety behaviors of the subjects on life safety through an analyses of the descriptive statistics,
factors, reliability, and correlation; simple regression and three-stage regression analyses on mediation were also carried out
based on the hypotheses developed. The results showed that the degree of safety behavior increased by 72.1% in accordance
with the increased safety awareness of fire professional engineers; the life safety was also increased by 61.5% and 64.5%
by the increases in safety awareness and safety behavior of fire professional engineers, respectively. In addition, the safety
behaviors demonstrated a partial mediatory effect in the relationship between safety awareness and life safety. All
hypotheses (H1, H2, H3, H4), established for the present study, were accepted based on statistical verifications that justified
an amendment of the Acts pertinent to firefighting service focusing on life safety; the data are expected to be exploited
to reflect significance of life safety.

Keywords : Fire professional engineer, Safety awareness, Safety behavior, Life safety
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2 A5t
Corresponding Reference Values Resulted from

A Tolerance of 7 m of Visual Range can be

Applicable for Facilities of the Assembly
the Installations of high Brightness Guiding

Lights, Floor Guiding Lights, or Fluorescent

Occupancy and of Sales Purposes in cases of
Guiding Signals.

For Cases of Other Toxic Gases, the
an Experiment can be Applicable

o] Qlom, AR 46t TR 1099 o
Tolerable Visual Range
m
10 m
Critical Level
1,400 ppm
Over 15%
Below 5%

d555-2] w7
Performance Standards
1.8 m from the Floor

Below 60 C

Other Facilities
or Sales Facilities
Substances
CO
(0))

CO,

Types of Facilities
Assembly Occupancy

Social Science (SPSS) T4 S/W =75 &85l A A|

Items
Level of Respiratory Limit
Thermal Effects
Effects of Visible Range
Effects of Toxicity

Table 1. Life Safety Standards
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Table 2. Operational Definition of a Study Variable

N
ofy
}o{r

Variables Operational Definitions Prior Studies on the Indicators
This Refers to the State of an Individual being Actively )
Aware of one’s Safety from Danger by Nature Wherein Weinstein (1980)(3)
Safety Awareness . . . 3)
Independent (SA) Correct Information on Safety Including Unconscious S. H. Seo (2016)
Information Thereof are being Provided and Perceived K. O. Choi (2017)(6)
Thereby.
‘ A set 9f lndividua‘l Activities Corr'lplying V\fith Safety Bass, Neal & Griffin (2000)”
. Safety Behavior | Regulations Including the Unconscious Habitual ones to . )
Mediatory . G. H. Kim (2015)
(SB) Secure Safety of Individuals from Dangerous or Hazardous . ©
; K. O. Choi (2017)
Occasions.
This Refers to the Environment of Life Protective
Firefighting Facilities for which the State of Psychosomatic
Health f T f 1 ility of
Life Safety ealth State o’ Users, .ype of Occupancy, Vulnerabi 1ty. o Firefighting Law (2018)
Dependent Ls) Structures to Fire, and Life Safety Standards were Taken into Y. . Lee (2018)”
Account Besides the Utility, location, Accommodation, and - e
Types and Quantities of Combustibles etc. of a
Structure/building.

Safety
Awareness

H4

Mediation

Safety
Behavior

Figure 1. Model of analysis.
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Table 3. General Characteristics of Subjects Responded to Questionnaires

Sex Age Academic Career
Ttems Total Less Less than | Less than | Over 60 | u i
p to high
Male Female thya;lar? 49 years 59 years years schools Bachelors Masters Doctors
Number of 155 | 507 15 5 74 88 55 6 91 101 24
Respondents
% 100 93.2 6.8 23 333 39.6 24.8 2.7 41.0 45.5 10.8
Occupations Occupational Careers
. . . . Over 10 Over 20 Over 30
Professors / Public Colzsetsrlugcr:/ion Fg;g%:g;g (’j[(ézitnrgf(t)lon Others Less than years~ years~ years~ Over 40
Researchers | Officials Audit Management Semcegy 10 years less than less than less than years
19 years 29 years 39 years
4 9 185 7 9 8 18 75 84 35 10
1.8 4.1 83.3 3.2 4.1 3.6 8.1 33.8 37.8 15.8 4.5
Table 4. Overall Descriptive Statics Analysis ANAQ 7|eEA EA3 A Table 49 7o) YEGS
. 2| = o d o =7 L)
Items Means Standard Deviations W, AAF A G 4347072 =4 YET
Safety Awareness (SA) | 4.8 596 B ATl FA T oA o] 27) EEO| Alol= FHE
Safety Behavior (SB) 4.40 555 B TAAoRE B3P o A, 34, ¢, AEa 2ol 3
Life Safety (LS) 435 550 A olake] TR ajo] M-S UH)X| EAEA(ANOVA) 4
Totl 4.34 567 By os BASITE UNHEQ) S0 o 3§ Qkalela), ok
M, AR 7 el 7)) ER(H, o49)2) Aol e
(LS) ®73te] #ANA] A3 F(SB)o] v, F2ul7]  SHEE THAACR B43 23 oA hde)4.63)7
S gRIstaat ot o] B A9 7HE S g %ﬁﬁﬁ%@ 67) Hrakol Fael kKA @4.26), HHBF

AT/ HI: QPO e A Eol A+ FFL v

A7 H2:

AT7ME H3: QHol AL ekl A(he] L v

ATME e HAAFE kel APt B

4. SPSS A&y}

4.1 ZAHHAIXIO| Qb Eo

(AheAaR7]eAs] 3le gido 2 2018 7€ 17Y
BB 237) on-line AEZAFS 2 A 5] 260 0] 3] A3
o}, FERE] 27IeA 22279 AR 48130
b A(EFHA) T G F(AE) ol AEtA
FEAg)0l vXE IFe B4 S5k 53 gA=
(Likert Scale)s &-83te] ZARSIATE ZAMEAE]
2 EA& Table 33 2t}

A.ﬂ

S
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O

427 |$§71|x-| 5"*"

A ALY, ARk EAof] mhE Zpo] 42
FE T4, S98E T84, =] E4HE4(ANOVA) =
HZ(Duncan) A5E AASATE AWV EAF BEE] 3
7+ ZpolE MWt FE FoA8ES YEE THA WHoRE

t AR

F

AR foltEe

ok&iﬂ«p <.03). aa 1) 2 EAHEA(ANOVA) 737l
o3 Zglol mebA Q)T kRl FAH O Fol
B8 2ol AROH(p < 01), APIHE FAZ o= Fo
“1% Ael} mmp < 09, ole1a Aok

% hm
(431) B Boh =2 318 9u|git o] 9401] A, fi}
7ol wetAe fFoulgk tolE HolA] 234 THp > .05).

3 A A EAHEA(ANOVA) L2 37) o] BEE
7ol zpo] o B ERIE = QUANE O HEE 1he] A
el zlol= Fold 4= ¢lo v g W (Duncan) AFEEA] S
Fate] 370 o] HEE T Aol7kA] ERlstHon,
HASAY Aol ghste] BAHOE {Fofu|st Zfol7} Q)
S-S HAE3ATE U Table 5= GHHE Q0 EA4of 2|3 7]
=54 4 A& Yehd Aol

4.3 S| Etgdd &M

2 A7 aRIEA2 TSl WAE AERE Ve
2 fAE 1897 AR EEES 7o degsh] Slste
A A ARl o, a]le Idske el Hl
oE Y8l A7 3HA W2 2(Varimax) 3] A WHS AL
g3t WAoo 2 AEsth 74 a]le] 11| (Eigen
Value)= 1 ©1, 8AAATF + 04 o]0 2 i) 24+ &
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Table 5. Analysis of Descriptive Statistics of General Characteristics

Life Safety Safety Awareness Safety Behavior
Items
Means Sta.nd?rd Means Stafld?rd Means Sta?d?rd
Deviations Deviations Deviations
Male 4.34 552 4.26 .597 4.38 557
Sex Female 4.51 .525 4.63 488 4.67 447
t-value (p) -1.136 (257) 2347 (.020) 2.002" (.046)
Less than 39 years 417" 612 427" 673 443" 619
Over 40 years-Less than 441° 554 438" 620 4.51° 550
49 years
Age  [Over 50 years-Less than 430" 563 419" 607 429° 564
59 years

Over 60 years 438" .526 432° 534 443" 526
F-value (p) 753 (.522) 1.361 (.255) 2.149 (.095)
Up to Colleges 4.81° A76 4.81° 400 4.83° 408
Bachelors 426" .558 426" 552 437" 546

A .

cademic ) dters 4.39° 525 427" 632 439" 568

Careers

Doctors 4.44° .595 434" .621 4.45° 551

F-value (p) 2.546 (.057) 1.681 (.172) 1.384 (.249)

Professors/Researchers 4.79% 315 4.42° 347 4.58® 289

Public Officials 4.56" 479 4.67° 527 4.81° 348

Design/Construction Audit 431° 554 423" .602 435" .565

Occupations | Firefighting Facilities Management 4.90° 163 5.00° .000 5.00° .000

Construction Technology Service 4.52" 510 4.54® 491 4.43® 465

Others 427 570 433" 436 4.63" 415

F-value (p) 2,666 (.023) 3.699" (.003) 3.5477 (.004)

Less than 10 years 413" .503 4.19° 425 429 514

1 ~1 h:

Over 10 years~less than 434% 558 435° 603 4.49° 544

19 years

Over 20 years~less th . . \

Occupational | - > corriess Tl 437" 573 427 616 433 570

29 years

Careers Over 30 oss

ver 9 years~iess than 443" 477 4.20° 631 439° 564

39 years

Over 40 years 4.55° .599 447" 543 4.62° 497

F-value (p) 1.261 (.286) 757 (.554) 1.443 (221)

Duncan : a <b <c¢ *p < .05, **p < .01, Wp < .001

gholl i3t Bl = 243 9l FEA(Communality)©] 0.5  KMO #+2 0.9300.2 UEh} Z2AWHE 2% Q1R Ao 2
o]l EFTHS 918 ke AN Ay Zh w4l e ZoZ FRIEATL
EtdAdo] FREA [RJABEANA S H HFEL2 I h(Eigen Value) 1]
Bz QIR AIHE Table 63 LTh SARMGE] A9l /M9 a%ow FEHOH, @91E0] 7k W)
BartlettZd A ol A 7FolAlF 3h23882.49201H, fFol&-&e] p B4t AYEE YEhls F BAMEES 74218%24 &
< 0012 Yeh SHESES] FIAIFAE S addde] Q1o A 71E(60% o) Bk =A YEbgth &

9 = A |
T AT Y ABIAVE G2 " 37 8%l disiA Aty 8T EFEEY NEe
Sde Ql He FTEEATE 22 1(28.255%)2 <k
olsl oR|(SAyLeE WH, 29l 227.373%)= <A 3 F(SBY o
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Table 6. Validation of Factors

Components
Safety Safety .
Items
Awareness Behavior Life Safety
4. To Recognize the Importance of Complying with Safety Procedure .856 260 236
2. To Trigger the Awareness of Safety .828 274 247
SA | 3. To Raise the Level of Concern for Safety 791 387 243
6. To Recognize the Importance of Efforts to Improve Safety 788 356 230
5. To Recognize Preventability of Safety Accidents 782 364 234
1. To Let Safety Knowledge of People Changing 755 347 241
3. T.hey w1.11 be In.tc?r.ested Deeply in Installation Standards of 276 847 250
Firefighting Facilities
4. They .VVIU doi Their best to be Complying with Installation Standards 13 846 267
for Firefighting Facilities
6. They will be Complying with Regulations Specified According to
. . . o 284 .829 234
SB Installation Standards for Firefighting Facilities
1. The.y. .w111 be Reading Installation Standards for Firefighting 330 809 45
Facilities Carefully
5. They will be Complying with Procedures set According to 307 207 284
Installation Standards for Firefighting Facilities Correctly ’ ’ ’
2. They .w1ll Bf:have S‘a‘fe‘ly by Complying with Installation Standards 474 756 518
for Firefighting Facilities
2. The Calculation of Avalla'ble Loading of Occupancy Shall 249 206 779
Preferably be Based on Life Safety Standards
6. Life Safety Standards Comply with Safety of the Public 310 276 719
4. Life Safety Standards Comply with the Direction of an Amendment 053 2 632
of NFSC
LS | 1. The Classification of Certain Pbjects for Firefighting Service Shall 114 137 .
Preferably be Based on the Life Safety Standards ’ ’ ’
3. T.ypes of Firefighting Facilities Shall be Installed According to the 440 180 612
Life Safety Standards
5. The life Safety St.andards C.omply with the Environment for the m 0 537
growth of Domestic Enterprises
Eigen Value 5.086 4.927 3.346
Variance Explanation (%) 28.255 27.373 18.589
Cumulative Explanation (%) 28.255 55.629 74.218

KMO

0.930, Bartlett's 3 = 3882.492 (df = 153, Sig. = 0.000)

o} @3k 3709 89l AR 42 £ 40 oo EZA FE a9l 45 7pdo| H=
o gg4el BT Suw it
451 2 i 7t MEE| HS
4.4 EYETO| MR HE ABBA A BT} Table 87} o] vhebsith 7

Aol A A2 x|, b F

AFE A& 9% Cronbach’s a Alg= 19 77 W 7k 433
o o AAAATT e AR YEGTp <

2 A7} T, dukzlo g geoliold BlwE A s om gt (+) 2

7F =03l & 4 th(Nunnally, 1978). ¥ A7) AZSA3  01) =3 kA AL AP E3} FoJu|at H(+)o] A
BE AEE7E0.8 o] o2 wig- A Vet Table 72 Al7F AF HATHp < .01).

(=T 2= ASEAAE Yehd Aot
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Table 7. Verification of Reliability of Measurement

. Number of Questions o
Variables Reliability
Initial Rotation
Independent Life Safety 6 .822
Mediatory Safety Awareness 6 953
Dependent Safety Behavior 6 962
Table 8. Verification of Correlation between Variables
Correlation
Variables Mean Standard Deviation " 5 3
1. Life Safety 4.36 551 1
2. Safety Awareness 429 597 645" 1
3. Safety Behavior 4.40 555 615" 721 1
*p < .05 **p < .01
Table 9. H1. Effect of Safety Awareness on Safety Behavior
. Coefficient of Non-standardization Coefficient of Standardization Level of
Independent Variable t-value ..
B Standard Error B Significance
(Constant) 1.526 .188 8.110 .000
Safety Awareness 671 .043 721 15.431 .000
R = 520, Adj. R* = 518, F-value = 238.105 , p = .000
p< .05 p<.01 "p < .001
Table 10. H2. Effect of Safety Behavior on Life Safety
Coefficient of Non-standardization Coefficient of Standardization Level of
Independent Variable t-value ..
B Standard Error B Significance
(Constant) 1.668 234 7.128 .000
Safety Behavior .610 .053 .615 15.431 .000
R? = 379, Adj. R* = 376, F-value = 134.052", p = .000
p<.05 "p<.01 Tp<.001
452 7H2HE 2 Rl g AApEar, A4, BAlE, WA E, dirbs
B ATFolA AAG dFRPe] JHEASES dske] 5 A 4, bXA Wt o] )y gQle] wobxd &
Yus7t ol R wes AR AAsta YA A F UF B, T R AR 2 5 @
welo] eEe e R, wle] HPAL el AaAT 29e 72.1% ASshs Aow et g
tFglel BANOE FolnSAEAE AZSAT, o1F o] Aol kA Fol IHA YL FE T
Fote] WEite] IS vXE 8QYSs FESAT Y 8RS ASE 5 AT ofol wEpA «b o)A Qb
FSE pitS st 7HEAES sk A sl A+l &S v Aotk ek Hl 7HEe A
Hl 7HE& AZE3h7] 918l bdoa s Sz, kd gHdnh
Y& TEUTE At DI AEH S AAS A H2 7Hd& AZF3] 8l Al ss SYisE, A
+ Table 99} Zo] UERstTh Qb ef2o] b Fol nx] S FEUFE AAste] DA S A 23
= 9 A9 Y ASE 520%2 UERY fFoud o2 = Table 103 2] UERSTE b Fo] IH kel m]x|
I E ATHF = 238.105, p < .001). 9] A9y 5= 37.9%2 UEhY F2r]3k Zoz
A P AB = 721, p < .001)2 W Fol A A= ATHF = 134.052, p < .001).
(He VFE F= ZoE Ueyth & AWIeAEo] A, A EP = 615, p < .001) AFMFxel A
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Table 11. H3. Effect of Safety Awareness on Life Safety
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Coefficient of Non-standardization Coefficient of Standardization
Independent Variable t-value 'Le\./el of
B Standard Error B Significance
(Constant) 1.803 206 8.756 .000
Safety Awareness 595 .048 .645 12.515 .000
R? = 416, Adj. R? = 413, F-value = 156.545 , p = .000
p<.05 "p<.0o1 Tp<.001
Table 12. H4. Mediatory Effect of Safety Behavior in the Relationship between Safety Awareness and Life Safety
Steps Life Safety
p t p
stepl 721 1543177 .000
step2 645 125127 .000
step3 (Independent) 419 5.861"" .000
step3 (Mediation) 313 4384 .000
F-value (p) 19.224™
R2 463
Presence of Mediatory Effect Partial Mediation

Note) Stepl~Step3 Signify the Results of Significance Test between Independent Variable — Mediatory Variable, the Results of
Significance test between Independent Variable — Dependent Variable, and the Results of Significance Test and Correlation Analysis
between Independent Variable, Mediatory Variable, — Dependent Variable, Respectively; the Changed Values of F and R2 are of the

Sep 3 Tet
p<.05 p<.0l p < .001

(He S F= ZoE YRt & AWTIsAEol
A AR 7)E gk B4, 7 2 "A 25 59
s aclo] FolAH AHbAS Wrg gt LA
(SALYUNE B7F, 7809 4H4, 28A1A, At
A7) MEe a4y = 71 A48 9 HHlg
ool H3 k= ek 2912 61.5% Aedhe AL
2 YEtth ol F3te] ks Ak 34 A
? FEgFS FE T 8AYS HFF 5 AU ol
whEbA] Qb E-2 QI ekdel A FFgFS v Aol
ohregbe H2 7HES AP E i

H3 73S A3 Y8l o)A S SyHSEE, Qg
HAS TEHUFE ARt deI AR S AAgE A
£ Table 113} o] YeGTE kzlef2le] QIgbzlel wjx]
= 93] Ay A5 41.6%E YERY Fom]3k Aoz
B F ATHF = 156.545, p < .001).

BEA AT} b o) A(B = 645, p < .001)& Qo) A
(He] VIS = A= YERTE F, ko)A aclo] &
olAH AHekd Q218 64.5% A5dHE AoZ Uehith

olg Fdl] kxofae At FHHA FEke
TE T8 82AYE AST = ATk ol wpEkA] <t
el At Ao Fake wFH Aotk e

H4 w7l &3} 4 5HH-2 Baron & Kenny®] S, H
E2E ¥ E " (Bootstraping Method), Sobel Test, Aroian 73
Goodman HFHH Gol Atk & AFoM= £49
&3-S 7|5k} Baron & Kenny2] 3TA] 1A% A3 3]
2] 7 SPSS2| Sobel Test ASWHS Z5F AAS

. H4 7VAE& 53] 918l b ejal ) lwebde] &

A Ry Fe mALdEE B35 A= Table 12¢}
UERSTE QbR o2l 1A A w74l ks
Fre|mgk A BATE A= Ao g e wiziS
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%4/\4 7—]240] Z&Qoi 21‘4—7;“ %_04/\-]%
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Table 13. Verification of Mediatory Effect of Baron & Kenny’s Safety Behavior and Results of Sobel Test

Paths between Variables Verification of Sobel test
. Presence of
) Mediatory Effect of Mediatory
lndep?ndent Med{atory Dependent Baron & Kenny’s Zab p-value o
Variable Variable Safety Awareness ect
Safety Awareness | Safety Behavior Life Safety Partial Mediation 4217 .000 Present

*p < 0.05 *p < 001 **p < 0.001

Safety
Awareness

H1

Direct effect

Ha

Partial mediation effect

H2
Direct effect

Safety
Behavior

H3
Direct effect

Figure 2. Results of the study on the model of analysis.
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D¢} dxstgtt. | A Y HAATANE AF
oS TS ALl A WEAF 2 F

AZAE tido = b o2l a) bl o] Faks B4 vt
2 AFARE T, hdofao] kdd e H+) 0 W, B AFolie koA bl ES 51 2 vizid
of ¥FE v Aolgh= AT7HEMHN T el Fo] /W FE ARSI AHAAE THEATE dAs] EAS 4
bAe] Hhel s vA Aolgte AT . HEA FF AWt V&S Wge A 59 A
T AEEen, shAofao] Qb H+e FFS W WS HAIFSIETEE AEAdo] T Figure 2&
nd Aolghs AF7HEH3) T3 A E o] AT|sAte]  AFe] AdsAs YERd Zlolth
bA o)) gl kA e Fo] It dFE VA= T8 kA B AFE T3 AHbdS st AAIAEY
8R0de] HEHAT =T P52 b o)Al gt EALHNYE BR/, FEIYY 4, EHANOVEE
e BAE NG Aolge AFVHEMHA)T Baron & ol AX|Stof & ARFAIA Y F/), SAIMAIIE 59 T
Kenny®| wiN&} 3 Az kA o2z Qlmebde] #A HE Iy 7|99 AR 9 I79 bl Rttt
of| A HA g -Fo] fFrolm gk FE ) &3t = ERIE FAY F S Ao, AHHAES WP APAIAH
T AN S Sobel test HZA G} BFEL L=

24 Avke] bdel ekl @
BAE, A=, g7 214, <
HABF L[N BX7) 2 of

A 25 5] 9 AR 2QAFEA
WERLTNIE 27, F8209e
QA7) %) A Bagst F) 719 44
ARG F BF FAHOE fojud

4

183 774 =2718FAIFA 7] S(NFSC) /HH B 4ol 23
[e)

249 282 F d&+ A

14 st o 5 7|
732 A
AP o] AFE BRAPAANNA AU 20189 % U
14, 8 7S WE A A7)E ALY aTsae.
7 8 IRk 2 A% AsEolw WAANA FA=YYL,
Z59ick



N

References

. “Development of Installation Criteria for Fire prevention
Facilities Reflecting Life Safety”, KFSI 2018-0504, Korea
Fire Safety Institute (2018).

. H. J. Ryu, “A Study on the Effects of Safety Climate and
Safety Consciousness level in Construction site on Workers’
Safety Behaviors”, Master’s Thesis, Seoul National
University of Science and Technology (2016).

. S. H. Seo, “Safety Consciousness and Safety Behavior
Influenced by Aviation Safety Training Programs for Flight
Attendants”, Master’s Thesis, Sejong University (2016).

. C. B. Park, “A Study on Researcher of Laboratory to
Improve Safety Consciousness and Safety Culture : Focus
on the Mediating Effect of Organizational Safety Behavior”,
Master’s Thesis, Seoul National University of Science and
Technology (2014).

. Weinstein, N.D. “Unrealistic Optimism about Future Life
Events”, Journal of Personality and Social Psychology Vol. 39,

Lo

o
-
&)
Lo

>
rO
)

Htd e TA AT 121

pp. 806-820 (1980).

. K. O. Choi, “The Effects of Passenger’s Aviation Safety

Awareness on Aviation Safety Behavioral Intention”,
Master’s Thesis, Chungwoon University (2017).

. A. Neal, M. A. Griffin and P. M. Hart, “The Impact of

Organizational Climate on Safety Climate and Individual
Behavior”, Safety Science, Vol. 34, No. 1-3, pp. 99-109
(2000).

. G. H. Kim, “The Effect of Airlines Safety Management

System on Safety Perception and Safety Behavior”,
Doctoral Dissertation, Kyonggi University (2015).

9 J. Lee, “A Study on the Guideline for Institutional

Improvement of Performance Based Design through an
Expert Survey and Field Investigation of its Execution
Conditions”, Doctoral Dissertation, Pukyong National
University (2018).

10. Y. H. Choi, “An Analysis on the Effect of Experiential Fire

Prevention Training on Safety Awareness”, Master’s Thesis,
Kyounggi University (2009).

Fire Sci. Eng., Vol. 32, No. 5, 2018



