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ABSTRACT

Purpose: The purpose of this study is to introduce the structure and functions of an application developed
for enhancing risk knowledge/perception, called KNOWRISK, and to identify and determine problems
and requirements based on the usability evaluation results of the application. Method: The evaluation
was conducted using the Mobile App Rating Scale (MARS) with a sample of 43 application users and
related experts. Result: The application received a satisfactory evaluation score with an overall
average of 4.074 points, and there was no significant difference in evaluation scores between experts
and users. The highest score was for ease of use at 4.47, while the lowest score was for cost payment
usage at 2.88. Conclusion: The results of this study suggest that efforts to increase risk knowledge and
promote safe behavior using a mobile application can be an effective and efficient strategy for
preventing industrial accidents and enhancing safety management.

Keywords: Industrial Accidents, Risk Perception, Risk Knowledge, Safe Behavior, Application,
Usability Evaluation
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Fig. 1. Percentage of Industrial Accident and Number of Deaths after 2000 Year
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Table 1. Composition and function of representative safety application

TET
1

SERE

o

HAA 2

@&eAlo1m)

%8 7)5uhe e slel 7T AT E o

S SPEof i 2l Bk SRAgTh ek RS Sl Qo] Uig A2l e 2ms @
Fripfel o) Aol st Aol ol A g BH o2 3

HATAE Ageln BALARAGBMSDS)} AAARAY 5] et RS A
23l o 4% 9 B BTBMYI) BRHO2 o

QP AR, oA ALLAASIE W 71502 Akl Antstn AT oYt 5 e
Aok AH§AL ZH A 2 B3

A,

Fef A4

(SK

NZEHE)

@ Muves uxzanz  OICE]
] 2
iR, pHa s

cEEquY

64

Shze] Holi 224 m2ue] 1y

@7 918 2019] 27 2 B} shvt 1 9
Helg

DR} oI o B, A ]2 5o ARE ¢ ol el 9 28T 5 U
0] Q1R Q1EE ot AFOR TS T 4 gl A

SIRABL, AL HAPTW) 7140 @ Qbazke] B 400 712 9 AR, A% S0
(Contall & 53 Telaio} 224 7 25 Bl B Aavhel 7uho 2 e a Y

A o Thakeh @ el Auls AR

%

_H
L)
jin'd
=
>
o
EN
1
rel
ol
ol
1o
ol
HT
il
)
i
olt
el
2

el

%0 FANGE HAe djele] WjxIstel 4145 S1T 4 Qe S Yom, 2 S mE AR
2 welohA bl 4 Gl 7P st

Argjebd BARES S8 43 Helgh A hiel S B2 0g 3

SRAA, P, ARALEAR, DAY 7| 2R W 23], MSDS LR 5
cheet bR} Ale A ES AR

A5, el PG 5 AF8 A A1) ok el dlole] el Al

SR AES AT 4 G Lo LT 1A% E S
2} P ek YRS sl neEE AR

MSDS f—
(@A PR A ZT MSDSE A1 Z51] $18F o
AR A g feoererE el ST SFEA B rE A 2AARE 5 Tlksh AR AR g o
A2
SR A3 B 0] o2 Fa He] AE AP AR Shel] ANstY An A @RS
BE 59 0] AN
bz AT -Ggo] wet o AT, ABEW A3 5 7| 1elrt Lol glon] g AT AT
(Ao, &, agA) o, A ake] s e g 7| AsHA Hloloke
BeET WA 4521 Q7 917 221 A T5Y] 913 AH|A
7i9lo] A3 gt 1A Hel @ o] ok A v A ASE $e1e 4= 9w 2 Qb
5 9ot Qe ST AT S0 AU AT
FUNPFHY, AL, ik 28] 5 50 7152 she gl sk 1 9] 7152 st
#)
A= HH 4 0 2 Tkl At Aol nhe e 9l iR S sl veEE A
(@) - A A B QP Bad Adeld An AE 2

- B AR o} 88 4 Gl Ak 48 2Rl ao] o)

AR, Ay B AL, ol A 9B 913 S0 4

Lo

E35 7159

244

KOSDI



Jong Hyun Lee et al. | Development of Safety Activity Application and Usability Evaluation to Improve Risk Perception for Industrial Accident Prevention

o171

o1 L
B AT o Z A1 AFEAI 9 TR BRSNS Vo2 A W71 sl nk A5 Rl EA), A

(22D, F R PRl 52 ol Ze Ao A ALg At HEho R, o} Z A HEANUX, Ul F27), 22 Tefio, 7|8, ok

A A H2IW AL 71EAE dFADe AR AT 2 SLESIAL) E 50 ofA AR Wr H3E R HrE @ 4s)
Ak, A Bk B SeslA) ghe B4 ST THE A|91G 438 0] 9a-S T AFRE 2 HAo 2851t

U=

fEl2d ofEEAe

‘KNOWRISK’ (www.knowrisk.co.kr)i=AFAATsl oS $Tafl 2221 919 2
“goll A= 919 A 4e 582 22 5019 e AAR AU 4= Q)= e eI F7H R s
il 34 02 QF 5= SIS Hl Tmol E 4 SUrk KNOWRISK O] 58 752
=P A2 Z7] = ARSARE] sk Bl o] k. o OV“’Oﬂt AE A4
W5 GE AR ARE oIl P A= 271 E F
O, QB FZ= W7, o] QEAHIAIAP, <A1aTsE )5 A4
soltk. o2’ 7152 Bl 2EAEC] ¥ YES R
AAE 2 get] & el g A o= AL, A el 845
.iﬂ%ﬂﬂﬂﬁﬂ%g%ﬂﬂiﬁgaﬁm¢ﬂmﬂﬂ
EZ Aol e TUshs ‘SkEAP o] SlHK(Table 2 ¥

= ofEEAlel 1% QP ZokofEe] 7P E A A
= 2ot} g P i AF=E AP 919 adke ATskal, 24 QP B A RS Aok e e 7
SIS 554 715 olrt. SHAIRE QF *| Ao TEAe] QPR E I} 4] 0f QPEet 5-o] HigtE ofefx]”
A= U8l ZAeIA| -8stal AA 8- 7Feslior stttk A A|<5201 Eo] 74 SHellA 9] ofg@irlel =2

RS 71t mEE KNOWRISK = 2 742 AdA] dgollM] 2ha & s 714 Q1 Zdetiet e ARt a9 8= 2

831o] 27t A, S5] AHeARE0l A wAE SAIE 4 QR o] LA @EAHﬂﬂﬂuxﬂ o=
ﬂﬂﬂ-ﬂﬁmﬂdﬂ~ﬂﬁMﬁFbW$ﬂiﬂH%W&@i%%éhkéﬂ%4=W%%ﬂﬂ_EEMJQ}

)
o
£
ol
x

o)

f
i
fr 1ot

ol
I
i

f
>
3_[5

> 4 e
%0,

N

D

2 mok
2 g >

r oo

OHﬂ
S,
N
o
b o

_,d

2
o gl
o o3
i _4
e FPN
A, =
STel)
o Ir
o o
rﬂ, oo
E‘ E‘
NP
Y
%

d
gﬁ‘f i)
-

ool ol
P> FNI ok
ol

N
T
2

ol d
rr

l

ARV, EREO 2 51
T3fe] Pt ol2 SIS & 4 glck. TRk,
5250 S B RIS el 1) o}

N
N
N
r* _lh‘

Mo
L
H

o
=
!

FlO >
t
X
d
—~
\i
i
i
I
£
ofl

ot} vl S} @17, AR HiL W= Eo] 5] Hol EE
1 7410 S WAt T 9155 sle] o] obEelIe A e - Y 515 5E
= =

OIS ol 7 E2 7SS o A4 A A2ke TR A7 Hlell /o] A=20|aL 554 S A S

F718 Holsln Bl PEEL A5AA FI20E, 220 ok B

i
oflh
oX
ol
rr
fin}
b
-9
it
r
¥ o
L

Zapp{op2| AR T
KNOWRISK o1 Z]Alo] 0] A8 712 Sfste] 7]20] mujel ofZelAlo}d 534

—] [
;
<
S
=)
o
>
2
g
a2
=)
5

KOSDI

245



Journal of the Society of Disaster Information | Vol. 19, No. 2, June 2023

Rating Scale)S AF8-5HtE MARSE Stoyanov et al.(2015)0] 7HESH o] Z&]7A0] 4 37T AEx]o|H, Th<eotal, o]
H, AEe 4= Q= T2 A2 aFA 0] ofZe|AlolAS ek vl A AER T AR 4= Qlth MARSE A&
718t AREARE 2577} et 2 AollAs AREZHEOlA 2 Aot 9] o2 173 AlQlstal ARSIt AR 7]

B ol A s, Alul 32, 15 4e o] 4, AR 6Re) FpA

4%, BH 9 65T, 5 NEFS
2 573 FAE ARl e, 29, 3W T, 485, WS ) E SR 7Hale] gelo) Wt BE

WA, AFgAIE ] 4712191 oA S3lsle] oS alelae] AHg S BrKsterk

Table 2. Main function of KNOWRISK

o= SER o
o $718 Bofsl Lire] o171 o]
o go |5 | aeng skl teie) 298
o ol - [ ow B Sl gt AR eIAA)
e A1 Sa73  Oe S s 5
o1 7Rs ke,

= I a2t AR AT 84S
j S R A HRAsE 2y wr21sld A1 8 B AR T A
‘%E\l'ﬁ%ooﬂtﬂ?}ala?}—l—zp—r 5l7 5 A] ZA] AT Qo] Talx A A
ojo o O EH];—]' 1 }]/ 1= ]—1]1.-—LLHO ]La ]—Oﬂﬂ‘_
FOA B AV WA A D, o] 27 oy ohj £ 11
PO Rass el ST R e B8l e AR Bl 59 o)

253 AV} QHolE | B

[e) [ [e} R .
S S| @A Al B AZE 1A T A sl At ARg ) A
| 242 % ek bo | - | o= 4aeme 95y 2ans AT
Aol 18 e el e Aot | | gt el e she ol e A8
FRNE Laln B BAZ OX, 4 A T e | 27 BRI ARsale, d SlE 4 4

o2 2] 7Rs k. o] 9110200] ZAREITL,
o AZaAolA o182 IIste] A7}
ma % 279 FArt Besht 2390 5
SteAr b 2 shele] L0, eyt 2] 1
o Eo] 9@ 44\ 271 BEE} A
i | R

A7 o] o)) TS Slef 17 21 o] 2 he] Baluh e Akl ofef Akl o 2 Folat thRSe]
A 5O15 We T ZAE At Rlr ZARE 20231 29 10905 20271 Sagiglon], A7 2 ERS el o B2l

I
[e) =
oMo AR -0 7o) THE ARG TS AT 15U ARG F 2ofel BB 2] S 0= 71
EIick AHEH B/ M AR ARSI o] 242} w2 NS, MIERA, T, test, AR 249
fo=]

Alet3int. 2t FA4 o= IBM 9] SPSS version 25.02 AFS-SFATE

246 KOSDI



Jong Hyun Lee et al. | Development of Safety Activity Application and Usability Evaluation to Improve Risk Perception for Industrial Accident Prevention

(®)

2o}

QI LX) 01 A £

B oA giRte] AEe 2 437 5 H3A10] 307H(69.8%), 14301 1378(30.2%) 01 1e. Bt A15-2-36.441997, 200 1878
(41.9%), 30t 77(16.3%), 40t 1078(23.3%), 50th ©14} 87H(18.6%)°1itt. A& 14 o]k} 2-3d0] 212 1078(23.3%)
o2 7P Eral, 204 o40] 97(20.9%), 10-1990] 778(16.3%) 40131t} oFl-S tiehn £¢0] 24H(55.8%), AT 8™
(18.6%), BFAF 5H(11.6%), 155t S 4'5(9.3%), et 2 0] 278(4.7%) 10tk A ¢h= o T A&7 P22
(51.2%), T=5AF 875(18.6%), O1S7H T FARAL 776(16.3%), T-=AF 679(14.0%) 22 HERITH Table 3 FX).

Table 3. General characteristics of experts and users

T = HAIE(%) T HE HAHE%)
e o 30 69.8 =Sy 9] 4 93
o 13 30.2
et & 2 4.7
20tH 18 419 il E
U] 30th 7 16.3 5H gty £ 24 55.8
40t 10 233 At . 186
50T o4 8 18.6
- I3
1d o]} 10 233 oAt 5 1.6
2-39 10 233 TR 8 18.6
4-5d 4 9.3
A =2t 6 14.0
B 5-10 3 7.0 z] 9] B
10-194 . 163 o & i WA AR 7 163
20 o4 9 20.9 Hd T AE7L 22 51.2
A 43 100 Z1A| 43 100

AREX} S 2D} O AR Hot At

AR7} 298 tiako 2 oF A4 7 A} 57 THHof] 4.09(SD=.47) 2 TIE-E0] BadollA] 3.0 olAte] H71E vl
1% 715 d(functionality) 7} X & <(information)©] 22t Ht 4.39(SD=.38)%} 4.22(SD=.64) = =] LFERS B,
2 gio] A 9 (subjective quality) B 3.72(SD=.60)E 7 ket ARAR= B 7=A) 8 2241 61 & 14
2, B7F 211 4.01(SD=48)1 0 & 27}t B7} Rt WA Uept AE7tet EUoHA 71581 R o] Foo
ZYZ} 4.39(SD=.51)2} 4.18(SD=.46)= =7 LFePstal, 3424 q4o] - of o] < 3.43(SD=.82) 0= 71 Witk &7}
A Ak = 519 Q104 AR ARAL 2 Hot o]l FolmIeh 2o] 7t GlITK Table 4 ).

N
lo &

ol

_

M

EUE AR B 2t

AR 87l EE Adke AR c R AR, 15 G0l e B ARESHEA] vl AssyZR T

KOSDI 247



Journal of the Society of Disaster Information | Vol. 19, No. 2, June 2023

T, OfolE, ARl ARFUINY E B B FE2)/ A7 1717 S, S4Y/ATF 715 Tl olsel ] 41554
7k BE St A QA Ae8dU7r & B &7 AIAA 75 2} 4.47(SD=.63)4
7}4.44(SD=.55)7 2 =2 717 = A Vrebtth. §HH, 21 o] 2 o ellA] ‘H|-8-2 A]Eokal 42 AHEE A zto] Sl
Y7y & 2= o] tisAl= B 2.88(SD=1.03) 2 7P 2 H48 Bt 11 9]0 RE BaloAE=3.7 oJite] H4-E
HIoXaT, 28702] 743} 5 207190 B2 4.0 oPF9] =2 H4E o th(Table 5 3%, F714 02 SGAES] o} 44 ¢
glsto] AHnld G Hollxh= allolobx(aix))ofl et 78 oA, FrolPh e 039";011*1% FoA-gol Bt 715 7 A, A

FAoNA AE o) A=ld xS 21eh 24 Al 5ol tieh -8 82 o3-S =I5k

2,
e
rOll
F-lg
OLC_;
o,
el
o
_l?
—
b

Table 4. Result of t-test on main variables between experts and users
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g Aesl) 28 447(.63) AR 1 4.21(.74)
7]+
578 5 o] 4.28(.70) A2 gt 4.09(.48)
71 AAA 7% 4.44(.55) e AFelAl o] & FHBIAL AEU7E? 3.84(.90)
e 3.72(.80) o] Qo] AT} T o] QJThE, =5 127A7

i 94 A% 83 A0 2 Az et

iy 87 38870 gi)

=] = _ ==

e AT 2 3.95(1.00) B8-S 2|25k e AR o] 95Uzl 2.88(1.03)
o g ztel] thgh 244 4.21(.67) o] fofl FH& FrHH? 3.91(.72)
=g 4.05(.90) QA S 4.14(.64)
AR AHo A 430(.71) =HEA 2|4 FX 4.26(.66)
A H o] oF 4.09(.81) B = 3} 3.93(.70)
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Table 5. Result of evaluation: Means and standard deviations of each item(/7=43)(Continue)

sH 84l =% M(£SD)  sk918gl =% M(+£ SD)
A2 R e 4.21(.64) Ha} o 4.05(.79)

AH 2tz 910] A=A 43565 EHZA T 4.16(.72)
H o] ety 4.26(.88) 35 s} 4.09(.78)
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Table 6. The means and standard deviations of main variables and result of correlation analysis

= 1 2 3 4 5 6 7 8 9 10

1734 -

2.4}0] -367* -

3.9 -367* .888** -

4.5+ -170 535%k 555k

S5ATA 171 -326%  -333*  -.098 -

6.715%3 -.069 -127 -171 -.020 A9k -

7.3 o434 044 -244 -290 -138 615%%  500%* -

8.AH 158 -362%  -375%  -074 639%F  5QTHE 7Dk -

9.5 Hod -138 -128 -.164 026 A28 420k T10%F 6O8** -
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SD 465 12319 2271 1.029 507 420 592 579 682 604

#p<.05, **p<.01, A2 1, o222 I H.
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