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Abstract @ The navigational officer's knowledge about securing stability, an essential factor for promoting the safe operation of ships, should be
improved along with advancement in ship technology, such as the large-sized ships and the appearance of autonomous ships. Accordingly, this study
conducted a survey on stability, targeting navigational officers, and analyzed empirical awareness using general characteristics. Navigational officers had
a high level of understanding of the stability criteria for a higher rank, but lacked the understanding of the special criteria for specific ship types. Of
the total respondents, 87.6% were using a loading computer to evaluate stability. The GM scored the highest (3.891/5.000 points) as a method of
evaluating stability on the ship. Further, whether the stability was secured was determined based on the GM and stability criteria. Most navigational
officers replenish additional ballast water to improve the stability and use a small angle of rudder in the case of lacking stability. The results of this
study are intended to be used as important data for improving education and research on operator-centered stability in the future by evaluating the

empirical awareness of navigational officers on the ship stability.
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Table 1. General Characteristics

Division Item Responder(N) Percentage(%o)
Captain 86 20.4
Chief Officer 146 34.7
Rank "
2" Officer 123 29.2
3" Officer 66 15.7
1¥ class 112 26.6
_ 2" class 151 35.9
Certificate p
3" class 133 31.6
4" class 25 5.9
Bulk carrier 75 17.8
Car carrier 38 9.0
Container ship 80 19.0
Ship’s Crude oil carrier 42 10.0
type  Chemical-Product tanker 82 19.5
Liquefied Gas carrier 47 11.2
Passenger ship 35 83
Etc 22 5.2
Less than 1 year 38 9.0
1 -3 years 74 17.6
Years of 3-5 years 89 211
experience
on board 5 -7 years 70 16.6
7 - 10 years 37 8.8
More than 10 years 113 26.8
22 28 4
2 ATl &8E HEAE HAd FPEES 5 o]
o A A% AALE @ NutEF Bd w082 59t
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0.868% AlZ] 7} 425 0] th(Nunnally, 1978).

Table 2. Composition of questionnaire

N of Cronbach's
Item

question «
Understanding Intact stability criteria 4 .831
Use of stability booklet and Loading computer 4 .743
Method of Stability evaluation 4 155
Actions in case of loss of stability 3 .601
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Table 3. One-way ANOVA of understanding stability criteria
Hp)

Variables Rank M+SD
Post hot test
Captain® 4.093+.806
- Chief officer® 3.726+.810 18.551(<.001)
2 officer® 3.407+.904 a>b>cd
3 officer 3.091+1.019
Captain® 3.930+.905
- Chief officer® 3.507+.896 18.980(< .001)
2 officer® 3.098+.927 a>b>d
3" officer 2.970+1.037
Captain® 3.326+1.100
U Chief officer®  2.842+1.055 8.857(<.001)
2™ officer® 2.602+.981 a>b,c,d
3" officer 2.652+1.130
Captain® 4.279+.730
- Chief officer 3.795+.830 14.664(< .001)
2 officer® 3.626+.844 a>b,cd
3 officer 3.561+1.025

§ Scheffé post hoc test
¥ Variance of welch analysis, Games-Howell post hoc test
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Table 4. Practical use of stability instrument
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Unit

< -

: N(%)

Vari- Ty-
ables pe

Most
Disagree

Most

e —

Total

X?

agree (10000 ®)

In

S1

3(4.0)

8(10.7)

11(14.7)

27(360) 26(34.7)

75

S2

126)

3(7.9)

10(26.3)

19500) 5(13.2)

38

S3

«7.5)

20(25.0)

1721.3)

15(188) 22(27.5)

80

S4

248)

1023.8)

11(26.2)

133L0) 14.3)

%)

S5

%11.0)

20(24.4)

1923.2)

20244) 14(17.1)

8

49.480
(:007)

S6

12.1)

11(234)

%19.1)

19¢404) 7(14.9)

47

S7

3(86)

3(8.6)

4(11.4)

1645.7) %25.7)

35

S8

1(4.5)

14.5)

6273)

9409) 5(22.7)

2

Sum

26(6.2)

76(18.1)

87(20.7)

138(32.8) 94(22.3)

421

S1

1(L6)

232)

3(4.8)

15(23.8) 42(66.7)

63

S2

0(0.0)

12.8)

5(13.9)

12(333) 18(50.0)

36

S3

0(0.0)

1(1.3)

1(13)

27(35.5) 47(61.9)

76

S4

0(0.0)

0(0.0)

3(7.3)

133L7) 25(61.0)

41

S5

1(13)

22.7)

48.0)

2(29.3) 44(58.7)

75

55.035

S6

243)

122)

122)

17(37.0) 25(54.3)

46

(.002)

S7

3(898)

12.9)

«17.6)

10294) 14(41.)

4

S8

163)

2(12.5)

5313)

5313) 3(188)

16

Sum

82.1)

102.6)

30(7.8)

121(31.3) 218(56.3)

387

3

S1

3(4.9)

10(15.9)

3(4.8)

23(365) 24(38.1)

63

S2

129)

7(19.4)

12(333)

8222) 8222

36

S3

33.9)

31(40.8)

12(15.9)

11(145) 1925.0)

76

S4

5122)

7(17.1)

10(24.4)

7(17.) 12(29.3)

41

S5

8(10.7)

18(24.0)

15(20.0)

18240) 1621.3)

75

63.280
(:000)

S6

243)

9%(19.6)

8(17.4)

1226.1) 1532.6)

46

S7

3(88)

259

10(29.4)

10294) 9(26.5)

4

S8

A(12.5)

0(0.0)

8(50.0)

4250) 2(12.5)

16

Sum

27(7.0)

8421.7)

78(20.2)

93(24.0) 10527.1)

387

14

S1

453)

10(133)

24(32.0)

25(333) 12(16.0)

75

S2

0(0.0)

253)

13(34.2)

18474) 5(132)

38

S3

45.0)

23(28.8)

25(31.3)

17213) 11(13.8)

80

S4

3(7.1)

5(11.9)

7(16.7)

1535.7) 12(28.6)

%)

S5

56.1)

15(18.3)

24(29.3)

26(31.7) 12(14.6)

8

48.508
(:009)

S6

243)

5(10.6)

12(25.5)

20426) §17.0)

47

S7

4(11.4)

12.9)

«17.1)

1337.1) 11(314)

35

S8

4(182)

20.1) 5227 8(364) 3(13.6)

2

Sum 26(62) 63(15.0) 116(27.6) 142(33.7) 74(17.6)

421

S1

S6 :

: Bulk carrier, S2 : Car carrier, S3 : Container ship
S4

Crude oil carrier, S5 : Chemical-Product tanker
Liquefied Gas carrier, S7 : Passenger ship, S8 : ETC
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Table 5. One-way ANOVA of Method of Stability evaluation

Fp)

Variables Rank M+SD Post hot test
I* class® 4.259+ .768
2" class 3.980+ .905
El 3 clas 3617+ 951 ;5;5 Sf(i '2033
4" class 3.160+1.106
Total 3.891+ .947
1* class® 3.804+1.003
2" class 3.265+1.031
E2 37 Class® 3.068 986 1>>00(p<.00D)
4™ Class® 2edor o2 277 d
Total 3.309+1.055
1* class® 3.964+ .869
2" class® 3.682+ 828
E3 3 class  3489: 926 (00D
m d a,b>d
4" class 3.360+1.036
Total 3.677+ .902
1* class® 3.348+ .877
2" class® 2.868+ 964
F4 3 class 2981k 909 o000
& q a,b,c > d
4" class 3.561+ .987
Total 2,981+ .948

§ Scheffé post hoc test
¥ Variance of welch analysis, Games-Howell post hoc test

3.4 224 5 N 2¥ 3Y 24

gl Aol Belgdol Bt A 2% T 24T
o Re Ay FUIEAD, A s nEd &
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ol tte] gaiare] Bl Al 549 A, AF, 47

s SHWTR st S 28
HA, vkl 2@ 7 A g 54 g g
AE EAaiem, 1 A3H= Table 69 e} Ao we
FAARE Fol @ 5o A (=290, p=000), 51713
< ol Fel G (=250, p=000)5 LEFHATE AR
B Aow

AZe] FHAAAE FALLE FovshA
=]
RN

Table 6. Correlation between characteristics of action methods
(Unit : r, p-value)

T HET 594 WA A 2AARAL A2, A3l
= Zrol WA FFHS FRlatr] st
st o, A A 7= Table 79 .
LHEFS O 1 (F=9.454~
< 774 (Durbin-Watson) g+
A3} 1.850~1.915% 20l A Oow HAL B %] <4=(Variance
inflation factor)= 2.516°11.2.™, 10 v]w+o & Z7 el o
T EAlE e Aoz HrlEAY B3 Ax) A
o] A e (Adj. R)S 3.9-6.1%%= LEFRLE
B4 F5A] Aspell wel J3 4 818 (5=-327, p=.000)
27 % BbzE AFR(B=171, p=025)C F- 9] JEFS A=
o2 yepgow, A48 114 £3(6=168, p=027)°l

4] FEFe A= Aew ASHA

NI

W

Table 7. Associated factors on taken action in insufficient stability

Variables B SE Ié) t p

(constant) ~ 5.042 279 - 18.092  .000

Al Rank =277 064  -327 -4366 .000

On board - .051 .037 -103 - 1376 .170
R?=065, Adj. R>=.061, F=14.625"", D-W=1.905

(constant) 4205  .295 - 14267  .000

2 Rank - 152 067 - .171 -2256 .025

On board .023 .039 .045 593 554
R?=.043, Adj. R?=039, F=9.454"", D-W=1.850

(constant) 2.525 359 - 7.038 .000

A Rank -.079 082 -.073 -970 333

On board 106 .048 168 2226 .027

R?=053, Adj. R*=048, F=11.636 , D-W=1.915

Variables 1 2 3 4
1. Rank 1 -.016 -776™ -290™"
2. Ship’s type -.016 1 081 030
3. Onboard -776™" 017 1 250"

sk ko

4. Taken action -.290
*p<.05, **p<.01, ***p<.001

.030 250 1

#p< 05, Fp<01, **p<001
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