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A Study of the Comparison of Cognition between Seafarer and Shipping

Abstract

Operations Manager on Human Factors of Ship Accident

Kim, Dae-hyeon - Park, Ho - Kim, Sang-youl

The purpose of this study is to identify human factors that directly or indirectly cause ship acci-
dents and to suggest implications based on the derived human factors. In particular, we conducted
a survey on the basis of the human factors derived from the literature survey and interviews, and
applied the revised importance-performance analysis (IPA) to develop implications from a compar-
ison of two groups: seafarers and shipping operations managers. Data were collected from 159
practitioners in the Korean shipping industry. The analysis structure consisted of five major factors
with 20 components, including unique factors related to ship and shipping management companies,
personal competence, in-vessel organization, and personnel’ s health, as well as social factors, The
result of the IPA analysis indicates that in-vessel organization is the most urgent and major factor
for improvement. Some differences exist in the components that should be improved between the
two groups. For the seafarer group, an increase in unskilled onboard crew affected sustainable
safety activities, thus implying an area of preferential improvement regarding the in-vessel organ-
ization factor, However, for the shipping operations managers group, the difference in recognizing
safety standards among the crew members on board and the ability to communicate with other
crew members should be improved first relative to in-vessel organization factors, The personnel s
health factor was identified to be of low importance in both groups. Finally, the importance of im-
proving the safety consciousness level according to the safety education and training implementation
for seafarers on board was different for the two groups.
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ArkaL gl= St

ko

> B &

P

(RAROIaY
i

Hir

ror

2) Z7] Ifgk(eigenvalue) E QOIHAA|] wE M
g EE A3 thek  KMO(Kaiser-Meyer — Olkin)
STE olgSn HARF e F:olr] s wiE
O~

3] M (Varimax rotation)S AR8-5FITE,

3. IPA ¥4

IPA(Importance-Performance Analysis)i= 19771
Martilla, Jamesol] &3] A7NE o|F Hol, #AF 2
Az Abde] thFgk Eofelld FWA A8E o]

ot $YAEY FAES} FYE 2H Aol
=49 W7} 492 oz FYEE XFoE

YTt S me FHow Yol Ygsiol

S s
s gEo=R

s
I &gl aqle] Frel vkl
AL vt AA, AR A s AT ==k
B ANe) enE WE 5 ook AolN 2
37} 3] AA =] gk} (deng et al., 2007)
wpebA]  deng(2007)0] AIXEE FHHE PAE 7
249 RS Adgear WA A Akl v
el Fa WdAAS (Partial
Correlation Coefficient, PCC)E EZ38}al o|=
3 7} &4 FaAE o EEFshe Wil
ol WS Taxe] A& Yo F= A
&1 1Al Hlsl A SHEAtY] QXS o 9
o}sk = glom 7)E 1PAY [AREW 2 mAREH

o &£4o] =le 54&

A=}
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% o fad A% e =58 5 Jdvke e A SHAEY FaE 9 Y= FEI T
7V}, (deng et al., 2007, QWA - FAH<, 2016) A zpol7b ZAFF=A] S EE ttestDS 2B
H 8. EMIM QQIEM Au|

ltems h2 factor loading Eigenvalue zg:g: Crc;mal?;ci
15 .81 .81
13 .75 .80
16 74 .79
Ak gl dakacl 17 7 0 4.94 24.72 .92
12 71 .75
14 .66 72
11 .59 .55
7 .57 .50
2 .76 .80
el A=k > 76 08 2.46 12,34 .81
4 .67 .67
1 .66 .62
8 72 .76
A =% 10 .63 72 2.33 11.68 73
9 .60 71
Aelaz 2 % 232 1164 o1
.83 .83
19 .86 91
Ar3l a9l 18 .76 .82 2.06 10.31 .72
20 45 .53
F) Fa0dWH(total factor explained) = 70.68%, KMO = 867, bartlett s test of sphericity Chi-square
1904.640(df =190, p{ .00)
3, FolE 1% F==(p-value(0.01)o4 RE 207}
Vv, AZ=HA o] SAFORE Fofgk o FlHAN
gk, AAPESE o R 3 BAdAME (&
Al eldaclel thete] 4, SHdmn 97 ol FaE FFel sds, FIY= FEe
B AEAE B dE ARS AAATe o 4412 UEhten] ofs $EAEe] Adukcids) @
oz  AHAEAH IPA  EBAES Ao, HE QH a5 Fawol HlE] WAuHow 44
deng(2007)¢] FHE IPAE F3 &4Y FYw b Faite e AEte As ovlditt
(Performance)®}t EZH Atz Q% (Implicitly olxj3l Hr} ZHAIF}E uiEgow de Fon
derived importance)S %3 ZAHE =Z3c). HIRE 548, FA= HIF 4188 V|Ho=



IPA Revised—IPA(Deng, 2007)
5t TP
7| 3ekE g THE B
(EZTE) (EZ=mx)) I-P t—value In PCC
1 4.87(1.23) 4.09( .92) 0.78 7.44% 1.55( .28) -0.21
2 5.69(1.22) 4.58(1.20) 1.11 9.70™ 1.71( .25) -0.23
3 5.38(1.17) 4,62(1,22) 0.76 7.27 1.65( .25) -0.02
4 5.60(1.09) 4.94(1.23) 0.67 7.98™ 1.70( .21) 0.13
5 5.45(1.40) 3.70(1.44) 1.75 10.74™ 1.64( .30) -0.37
6 5.40(1.40) 3.82(1.49) 1.58 9.78* 1.64( .32) -0.36
5.42(1.28) 4.00(1.18) 0.82 8.66™ 1.66( .27) -0.03
8 5.11(1.34) 4.45(.125) 0.66 5.73* 1.59( .31) 0.09
9 5.01(1.24) 4.09(1.10) 0.92 7.71% 1.58( .28) -0.17
10 5.18(1.29) 4.23(1.19) 0.95 6,24 1.61( .30) -0.13
11 5.64(1.27) 4.29(1.42) 1.35 10.93** 1.70( .28) -0.01
12 5.77(1.20) 4.79(1.25) 0.99 8.78" 1.73( .24) -0.11
13 5.75(1.18) 4.53(1.33) 1.23 9.90™ 1.72( .25) -0.25
14 5.43(1.29) 4.18(1.38) 1.25 9.66* 1.65( .26) -0.21
15 5.86(1.20) 4.70(1.30) 1,15 10,19 1.74( .24) 0.02
16 5.79(1.14) 4.69(1.43) 1,11 8.49* 1.73( .20) -0.03
17 5.70(1.13) 4.53(1.36) 1,18 9.24* 1.72( .23) -0.25
18 5.68(1.18) 4.50(1.34) 1.18 9.08"* 1.71C .24) -0.11
19 5.65(1.15) 4.45(1.45) 1.20 9.36* 1.71( .24) 0.01
20 5.30(1.16) 4.47(1.22) 0.83 8.15% 1.64( .28) -0.10
ALY 5.48 4,41 -0.12
F) *p<.05, *p(.01
F A gidZ TER AW age dhws  Adel AxdA A7 @R Acw ekt
9 Ed oldle] whE del £E2) , CAg oW, IARW $4# sjde] Haw A
o) MMFaE sl FE@ , WA ekl o® molm gme s % MAbaclel  Mu
W g FEAY oR12 ALY A WoAgad 2 =948 2AEHE A As
%ol AFH GABE AL o1y, BAASY T ARQ) om $Mbn
rke] AHE AEde AA FH 92 AY T wiAlE FEom P WA
o3 (15) AAbel AAE A Y H e Ae e oy =1y, A
Al o6y, AR SR bt 8l o JRE FEG) , e 2EHX 9 3
PR B FE A7), AR R A A A FEO , CAd 0 vEd dde] e
de] Fe o4 9 Hxoz @ Auve A% A HA A€de] AAFE Asko) , A )
Aol td &y e AR08, FEE A Bt Adds 3o oraE ey FFa00
s 4 2 A8 d @ael we ol AAe] A8 AUAE 2 adAd 59 9
2F A A 09y o FHol 1AW Al oF(14) o FEol ffAskleH, A=
of AxSE, FaE 2 YR BT @4 HAgel da® vARRHe A% Al o



S|K|, M34%] M4s

sh=2stolzwe

k=l
oF

16

FH 8 AY oFa6)

3)
3}

(1)1_

o)

24}k
h

al

¢

2 T AFst A" fE=@)
] Absst Al=" ) J=0)

=i
=

Rkl

al

¢

b 297l I o7y,

=i
=

=
A

h

e

¢

1

o

I~
TR

¢

)

SRR
719

-

[e)
R

. .
<A 4 3

59

A

5

¢

S (G )

A4 A

FaL

3

514
MEEER

I IIARE S o

ol

9% v

Aol

237}

o)

)

27 olATZE Y oJE(13)

3l
%S|

e

=}

ﬁo
B

HIct.

3|

Deng(2007)9] 74 IPAS A3

6.00

- @ =
a9

E 2 D H.“

oM E " @
n S® 2
92 @ = 9 I N
o e g

= p

2o
b 2@ 3
w O "
g 2 8 = § =8 g°

. Wu_.._mu._munc..___uwﬂ\—tmﬁ h.._w_u__n_E._\. N

- @ =1
<l
. o [l
e b = w|
H 0 ~ B % m
N - R -
S e < <r

S o .

s e M
= - <
s e £ o
Je € —
= @ —
oo ® I ° ol
- ud
2 Kl
= I3
> ._ﬂ
wl® 3 -
- i

5.80

=) =

= ~

w i ur
asuepoduw)|

.60

=

Performance

HH|

a2,

L
T

IPA grid

IPA2]

s4¥

(" 2)8F o]

5.48%

s
a

g

o=

el

oy

%A

X

s

saje] Alzwl ol Avfatel

&

s

[e]

weh WgATAEA) #HE A

gk

o]
o

hul

3 7 3

gz} =

ol

ﬁa

1
KR
o
T

I e =G

k= T8

Aute] obd BES A

upe] qhdwe] AEsh AsY P

A

& F5F4 ,
H AL(7)

ol

O

A
o
_&e
H

ol
KR

Q12e] zfol Felska A

A o2y,
FH g AR Fas)

HAke)



2
J

X
o]
lo,
ro
)
fo
o
2,
=
&
2

Aaes didem g EHddxe (F nd 2

W HAL 4582 e}

(o
B
Y
é
)
n!)
1o
N
i
L4
offt
me
ok

o b Z 0
o &
fu
o
o
4
N

2
of

+IEt
(3" 3)eh o] ALdFe] g€ PAS] IPA

At

Ho

et 3t

®
(.
=
=
=
2
e
=

el dutEady Ve FE@ , Adke
b Asst AlaEl E] Je) L
B3t AeE 7ol k7S Qe Aold®)
ZAAbel AHE IFUE AA FH 2 AY oR
(15) ,  AAke] AHEF RFAY FH LAY o
16y, FEE dAEY e B e 719

gids AhH F9E B 0.10, $YE 4588 Bo| AR INIAYL, F8E % FYE ®
WO R IPA grid7} T-5E3oH el kA T AA dee] A {FAVE Hegk Ao o
ws g T oo uwE kYA FFQ2) Eigon, MAREHR] He4 o] ded Zlox
Helel AWE T AFS A2 GTEG) , Mot Fme M¥zA 29l F ) v&d
H 10. MAEECO| PA 2M ZAn}
IPA Revised—IPA(Deng, 2007)
o= = e ASHE =
- ?(ﬁgﬁf;i ﬂ('i_f;rﬂfﬁ P t-value In PCC
1 4,99(1.25) 4,13( .85) 0.86 5.96% 1.57( .28) -0.65
2 5.83(1.11) 4,93(1.10) 0.90 7.48% 1.74( .22) 0.33
3 5.53(1.10) 5.03(1.10) 0.50 4.70% 1.69( .23) 0.23
4 5.86(1.12) 5.34(1.14) 0.51 5,88 1.75( .22) 0.19
5 5.71(1.53) 3.53(1.57) 2,18 9.57* 1.69( .38) -0.41
6 5.73(1.36) 3.66(1,64) 2,08 9.48* 1.71( .30) -0.35
7 5.53(1.31) 4,62(1,32) 0.91 6.77% 1.67( .30) 0.02
8 5.27(1.29) 4,72(1.25) 0.54 3,80 1.63( .29) 0.06
9 5.17(1.19) 4.20(1.03) 0.97 6.43* 1.61( .24) 0.27
10 5.38(1.28) 4.56(1.07) 0.82 5.91% 1.65( .29) -0.33
11 5.76(1.29) 4.53(1.37) 1.22 7.49* 1.71( .30) -0.10
12 5.96(1.10) 5.09(1.30) 0.87 5.98" 1.76( .22) -0.15
13 5.87(1.18) 4,87(1.38) 1,00 6.09* 1.74( .25) -0.30
14 5.53(1.39) 4.30(1.58) 1.23 6.53* 1.67( .34) -0.19
15 6.006(1.12) 5.09(1.39) 0.97 6.51* 1.78( .22) -0.02
16 5.96(1.14) 4.82(1.73) 1.13 5.40™ 1.76( .23) -0.06
17 5.87(1.17) 4.68(1.52) 1.19 6.34% 1.74( .24) -0.29
18 5.81(1.13) 4.50(1.49) 1.31 6.88* 1.74( .22) -0.12
19 5.92(1.12() 4.59(1.60) 1.33 6.94* 1.76( .22) 0.01
20 5.38(1.24) 4.47(1.23) 0.91 6.63" 1.64( .33) -0.20
gt 5.66 4,58 -0.10

) *p(.05, *p.01
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YU, 2IRAAD FolE
59 Ui Ao (&

11) oM AAEhH=

).30 7
o e o) Apole ¥F AT Uehilh. A B4 F
£ o i , | e N T BRE 2L 1A 3] FE(15,
3 o —— —— 16, 19), I AREHS] 47] &1, 5, 6, 1922 A
- SLE il A 207 W= F ) Bl FUF BRANE
‘ié " 1 0“2 4 ’ 2.
o - ERADE Fi ARG eueANd 3
e Y 9] <12 FolA Fds RFEAIr}F vdehd ghe 1
ARERS] 47N dHEQl Mule] obdte] AlEsl A
3 4. 2EE2REEEe| +H-E IPA 24 IIEZA 2 u) A7), AAbe] AAE 13U A
E 10, 2gta|xtricto| ipA 2A Zn}
IPA Revised—IPA(Deng, 2007)
St =0 hv | A SH pv |
= ngﬁif T(Egﬁ;’;i P t-value In PCC
1 4,77(1,26) 3.84( .78) 0.94 4,04 0.27( .27) -0.41
2 5.52(1,46) 4.00(1.12) 1,52 4,72% 0.30( .30) -0.12
3 5.16(1.42) 3.77(1.15) 1.39 4,08 0.30( .30) -0.23
4 5.19(1,05) 3.97(1.08) 1.23 4,69 0.21( .21) -0.55
5 5.06(1.50) 3.65(1.20) 1.42 4,25 0.40( .40) -0.28
6 4.84(1.42) 3.90(1.35) 0.94 2,79 0.39( .39) -0.49
7 5.00(1.24) 4,65( .88) 0.35 2.47* 0.26( .206) 0.22
8 4.90(1.54) 4.10(1.33) 0.81 2.52¢ 0.41( .41) 0.21
9 4.68(1.40) 3.87(1.34) 0.81 2.60* 0.39( .39) -0.22
10 4,90(1,40) 3.90(1.25) 1.00 431 0.38( .38) 0,03
11 5.52(1,23) 4.23(1.56) 1.29 428" 0.25( .25) 0.04
12 5.55(1.39) 4.45(1.26) 1.10 3,57 0.30( .30) -0.21
13 5.71(1,22) 4,26(1.29) 1.45 4,83 0.24( .24) -0.36
14 5.26(1.15) 3.87(1.09) 1.39 5.15% 0.24( .24) -0.38
15 5.61(1.20) 4.26(1.21) 1.35 6,15 0.24( .24) 0.03
16 5.55(1.15) 4.65( .75) 0.90 554+ 0.23( .23) -0.06
17 5.48(1,09) 4.39( .92) 1.10 6,72 0.22( .22) 0.01
18 5.68(1,05) 4.39(1.20) 1.29 4,69 0.21( .21) -0.16
19 5.13(1.15) 4.23(1,15) 0.90 372 0.26( .26) 0.11
20 5.06(1,00) 4.45(1.03) 0.61 2.55% 0.21( .21) -0.18
At 5.23 4,14 -0.15

) *p<.05, *p(.01
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8 2, 3, 4, 7, 6FE) 7. 11. 15,

I 13, 15, 16, 17, 18, 12, 15, 16, 18, 19, 5. 15. 16, 19 16 17, 19
19 20
I ag=) 11 1) 11 13 9 (3%F+E) 2, 8, 10
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