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Abstract

The NCS is developed for the purpose of acquiring skills necessary in actual working fields. It is
applied in education and training of Specialized high schools and Meister schools. These maritime high
schools organize and apply the NCS-based onboard training curriculum for students in the first semester of
the second year. In this research, the surveys were conducted three times with the aim of analyzing
students’ comprehension of the applied NCS on board. Based on the results of the surveys, Repeated

measurement ANOVA was performed to identify the improvement of students’

comprehension on a

periodic basis. In addition, One-way ANOVA was performed to identify the difference in understanding of
the competency units in each of the education sessions. Statistical analysis was performed below the
significance level of 0.05. As the results, the average comprehension of the competency units of the first
session turns out to be 1.651/5.000, the second session 3.015/5.000, and the third session 4.422/5.000. Also
it has shown that the improvement of understanding and comprehension increased in tandem with the
period the students spent on board. Notably, comprehension of the education contents was significantly
enhanced after four months of the onboard period. At the end of the training session, the overall
understanding of all competency units stood out high, but the figures of Position of fixing unit and Care
of cargo unit were relatively low compared with the other competencies. This research is believed to
contribute in restructuring the NCS-based onboard training curriculums and the enhancement of the teaching

method.

Key words : NCS, Training education, Training ship, ANOVA, Position of fixing, Care of cargoes
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[Fig. 1] Conceptual diagram of NCS.
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<Table 1> Composition of questionnaire

N of Cronbach's

Code Competence questions a
N1 Passage plan 14 978
N2 Position fixing 18 .986
N3 Navigational watch 21 987
N4 Manoeuvre the ship 9 974
N5 Respond to emergencies 12 .984
N6  Operation of nav. equip. 23 .990
N7 Care of cargoes 4 967
N8 Inspection of hull 7 981
N9 Management of ship 1 982
safety
N10 Use SMCP 6 .966
RI Operatiqn (?f gener.al 14 937
communication equip.
Operatiqn o.f distre.ss 10 933
communication equip.
Overall 149 .998
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<Table 2> Mauchly’s test of sphericity

Competence Mau\;l/ﬂy’s cﬁj{)}sﬁi};}e df  p-value
NI 0.962 2.237 2 0.327
N2 0.989 0.615 2 0.735
N3 0.954 2.703 2 0.259
N4 0.957 2.570 2 0.277
N5 0.977 1.345 2 0.511
N6 0.927 4371 2 0.112
N7 0.983 1.013 2 0.603
N8 0.960 2.373 2 0.305
N9 0.959 2.408 2 0.300
NI10 0.957 2.525 2 0.283
R1 0.976 1.428 2 0.490
R2 0.983 0.989 2 0.610

#%p<(0.001
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<Table 3> Improvement of on boarding practice using NCS (Unit : Score)

o ,  Compe- o ,  Compe-

Division Mean S.D F n Division Mean S.D F n

tence tence

Ist check 1.813 0.4176 Ist check 1.594 0.4018
2nd check 3.027 0.4377 817.375™ 0933 Nl  2nd check 2.866 0.4855 890.147™" 0.938 N2
3rd check 4.395 0.4110 3rd check 4.325 0.4837
Ist check 1.926 0.4887 Ist check 1.602 0.3895
2nd check 3.119 0.4540 770.144™ 0929 N3  2nd check 3.067 0.3267 1069.261"" 0.948 N4
3rd check 4.534 0.3585 3rd check 4.483 0.3716
1st check 1.807 0.5542 Ist check 1.798 0.4270
2nd check 3.100 0.5014 591.004™ 0909 N5  2nd check 3.172 0.4312 1178.701" 0.952 N6
3rd check 4.540 0.4267 3rd check 4.558 0.3544
Ist check 1.329 0.3490 Ist check 1.493 0.5539
2nd check 2.754 0.3781 1080.715"" 0.948 N7  2nd check 2.950 0.6441 484.785™" 0.892 N8
3rd check 4.083 0.4383 3rd check 4.412 0.6180
Ist check 1.646 0.4217 Ist check 1.700 0.4956
2nd check 3.114 04603 941.840™ 0941 N9  2nd check 3.086 0.5802 766.363"" 0.929 NI10
3rd check 4.467 0.3645 3rd check 4.411 0.5433
Ist check 1.539 0.4780 Ist check 1.562 0.4480
2nd check 2981 0.5134 855.193"" 0935 Rl  2nd check 2.948 0.5407 663.691°° 0919 R2
3rd check 4.401 0.5210 3rd check 4.450 0.5316
#5%<0.001

(p<0.001). =3+ &3 7715 YERf= > 0892  <Table 4> Contrast test for 192" check and 2™ -
oA 09527 wj$ ZA UEhGSS sholsgdn) 3" check (Unit : Score)
A 3

l

S

2 SETES Y HHESA HEA Aabe Between 1% and Between 2™ and
<Table 3>3} 7t} Code 2 check 3rd check
. . Mean , Mean F )
5 2R sE g s gy B4 differ. T differ. N
A WY AE ARE B T A5 o] & NI 1214 374.643™ 0.864 1.368 537.454™ 0.901
539 olslE s AT ¢ Ak N2 1272 413.640™ 0.815 1.459 524.436™" 0.899
= et} ®bE N3 1.193 279.941™ 0.826 1.415 570.473"" 0.906

N o
1o
N
5
Ir
o
ofN
o
S
1o
ofN
)

il

AAE el o= SRISIAYE N4 1465 535,579 0.901 1.416 641.337°° 0.916
(Kwak, 2013). 12k} 2x}7Fe] Fgks 271.370014 N5 1293 271.370™ 0.821 1.440 370.909™ 0.863
620.0482, 2xF9} 32RFS] FgkS 253.805004 N6 1.374 576.582"" 0.907 1.386 781.974™ 0.930
781.974% YElon], BE sEE A FAA N7 1.425620.048™ 0913 1.329 444.766™" 0.883

2 fFeulgk 2ozt AATHp<0.001). &S] N8 1.457 283.787" 0.828 1.462 253.805™ 0.811
H T AR olEle el g div A N9 1.468 465.075™" 0.887 1.353 542.347"" 0.902
ZA}= <Table 4>9} 7}, N10 1.386 504.753™ 0.895 1.325 332.572"" 0.849
R1 1.442 487.883"" 0.892 1.420 438.827"" 0.881
R2 1.387 312.108™ 0.841 1.502 398.939"" 0.871

##%p<().001
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= = o]& H|uwst A= <Table 5>} T}
A = et
229} 3x17F2] FE WY olslE A% 4 <Table 5> Paired-difference -test of subject
I AAAOE FH 140642 z}o]lE e (Unit : Score)
ZHEATER)S Hat 15027 zfolE UrE}LH Subject Mean SD ¢ »
o, ol el THE Al vErsten, A Navigation 4455 337
@JpogoiﬂA}J_%(Nlo)o‘] ﬂé-ﬁ__‘ 1.325% ) Z]—O]_E 7k Ship communication — 4.421 497 2
A A Yebstth 22k} 3347Ee] ol g
2 1325elA 15023 9) at Aol WSS KL gy wme W 44559 A1, Ay
Ao EAHA. B4 REe AW 40107 B HEe| neh
T Akl Al B2 SHEAN B o gat 00348 WA verdeh F S ol
Ao sl JEe, SHEAM B aye) gre 08632 BAGoR FouE Fol
Ael Aol @hs wdte] ol FHTE F ) 9= Aoz LEhthp=005).
O X3 zlo olo o 3lo)sled
£ AT AOVE A S U} NCS SR mg FIpEA
<Table 6> One-way ANOVA of competence (Unit : Score)
1™ check 2" check 3 check
Competence y jon SD F 2:3’ Mean SD  F nggy Mean SD  F TI;‘;G)Y
N1 1.813 04176 d e 3.027 04376 a, b c 4395 04110 b
N2 1.594 0.4018 a, b, c, d 2.866 04855 a b 4325 04837 a, b
N3 1.926 0.4887 e 3.119 04539 b, c 4534 03585 b
N4 1.602 0.3894 a, b, ¢, d 3.067 03268 b, c 4483 03715 b
N5 1.807 0.5542 ¢, d, e 3.100 0.5014 b, c 4540 04267 b
N6 1.798 0.4270 v o d e 3172 04312 4558 03543 e b
7.955 3.696 4575
N7 1329 0.3490 a 2754 03781 a 4083 04383 a
N8 1.493 0.5539 a b 2950 0.6442 a b c 4412 0.6180 b
N9 1.645 0.4217 b, c, d 3.114 04604 b, c 4467 03646 b
NI0O  1.700 0.4956 b, ¢, d, e 3.086 0.5802 b, c 4411 0.5433 b
RI 1.539 0.4779 a, b, c 2981 05134 a, b c 4401 0.5209 b
R2 1.562 0.4480 a, b, ¢, d 2.948 0.5407 a, b c 4450 0.5315 b
#%p<0,001
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