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Abstract

The purpose of this study is to analyze the stress trend and a stress type through cluster analysis by
using accumulated data from 2015 to 2023. The participants of this study were 926 cadets from Mokpo
Maritime University who completed the on-board training in shipping company and the collected data were
analyzed by SPSS Statistics 28. In this study, general characteristic analysis for participants, stress trend
and difference analysis, cluster analysis, and multiple regression analysis were performed. As a result of

this study, The overall average stress during the study period was 2.84+0.65, representing

an increasing

trend from 2015 to 2019, but continuously decreasing in 2021 and 2023. The results of the stress trend
according to general characteristics also represented the same trend. and cluster analysis was conducted to
classify into three clusters, and the chi-squared test was performed to analyze the correlation between the
classified clusters and general characteristics, and the results showed statistical significance in job, major
satisfaction, and job satisfaction. In addition, the results of analyzing the stress difference between clusters
through ANOVA test showed statistical significance in all factors, and it is thought that assignment report,
psychological factors, skill factors and social factors require priority measures. Finally, the results of

regression analysis

showed that attitude of crew, physical

psychological factors are important factors for future stress management.
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Variables Sub-variables " " " " " "
Q o Q Q Q Q
Attitude of crew 7 7 7 7 7
Situational ~ Psychologic training environment 6 6 6 5 5

. : - : 0.90 0.86
characteristics ~ Physical training environment 5 5 5 7 7
Training situation 4 4 4 4 4
P | Psychologic factors 6 6 6 7 7
ersona skill factors 6 087 6 6 6 6

characteristics

Social factors 6 6 6 6 6
Assignment report 4 4 4 4 4

External g ; P 091 0.82
regulators Academic schedule 5 5 5 5 5

'Q : Number of question, ™ @: Cronbach’s a
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<Table 2> General characteristics of Participants
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Characteristics Categories 2015 2017 2019 2021 2023 Total
(N,%) (N,%) (N,%) (N,%) (N,%) (N,%)
Gender Male 202(88.6) 160(89.9) 165(93.2) 120(93.0) 170(79.4) 817(88.2)
Female 26(11.4)  18(10.1) 12(6.8) 9(7.0) 44(20.6)  109(11.8)
Duty Apprentice officer  121(53.1)  99(55.6)  98(55.4)  65(50.4) 135(63.1) 518(55.9)
Apprentice engineer  107(46.9)  79(44.4)  79(44.6)  64(49.6)  79(36.9) 408(44.1)
3.75< 78(34.2)  45(25.3) 68(38.4)  81(62.8) 110(51.4) 382(41.3)
School Record 3.00~3.75 120(52.6) 114(64.0) 86(48.6)  45(34.9)  84(39.3) 449(48.5)
<3.00 30(13.2)  19(10.7)  23(13.0) 3(2.3) 20(9.3) 95(10.2)
Satisfaction 130(57.0) 104(58.4) 79(44.6)  66(51.2) 135(63.1) 514(55.5)
Major Satisfaction Common 85(37.3)  64(36.0) 95(53.7)  52(40.3) 68(31.8) 364(39.3)
Dissatisfaction 13(5.7) 10(5.6) 3(1.7) 11(8.5) 11(5.1) 48(5.2)
Satisfaction 77(33.8)  60(33.7)  48(27.1)  34(26.4)  79(36.9) 298(32.2)
Job Pride Common 127(55.7)  96(53.9) 114(64.4) 71(55.0) 120(56.1) 528(57.0)
Dissatisfaction 24(10.5)  22(12.4) 15(8.5)  24(18.6) 15(7.0)  100(10.8)
Crew Korea 27(11.8)  33(18.5)  31(17.5)  28(21.7)  33(15.4) 152(16.4)
Composition Officer only 158(69.3) 120(67.4) 108(61.0) 70(54.3) 143(66.8) 599(64.7)
others 43(18.9)  25(14.1)  38(21.5)  31(24.0) 38(17.8) 175(18.9)
Container 29(12.7) 15(8.4) 31(17.5)  13(10.1)  48(22.4) 136(14.7)
Vessel Type Bulk carrier 57(25.0)  32(18.0)  38(21.5)  19(14.7)  30(14.0) 176(19.0)
Special ship 94(41.2)  95(53.4)  87(49.1)  73(56.6) 106(49.5) 455(49.1)
Car Carrier & others  48(21.1)  36(20.2) 21(11.9)  24(18.6)  30(14.0) 159(17.2)
<30,000 43(18.9)  39(21.9)  30(17.0) 12(9.3) 25(11.7)  149(16.1)
Vessel Size(G/T) 30,000~100,000 115(50.4)  97(54.5)  88(49.7)  68(52.7) 102(47.7) 470(50.8)
100,000 < 70(30.7)  42(23.6)  59(33.3) 49(38.0) 87(40.7) 307(33.1)
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<Table 3> Trend of Stress in Training Cadets
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2015

2017 2019 2021 2023 Average

Variables Sub-variables MLSD”

M£SD M£SD M£SD M£SD M4£SD

Attitude of crew 3.00£1.03

3.09+1.15 3.24+1.15 2.99+0.77 2.57+0.93 2.92+0.81

Pyydlogic training eviroment — 2.89+0.94

2.99£1.06 3.02+£1.06 2.67+0.77 2.38+0.87 2.65+0.77

Chi‘ratftg:‘its Physical training enviromment 2.70+1.05 2764114 2.89+1.17 2504077 2414081 2.63+0.77
Training situation  2.8040.99 2.70+1.10 2.78+1.16 2.80+0.77 2.39+0.89 2.79+0.76

Average 2.8441.00 288111 3.0241.13 2.74+0.66 2444078 2.76+0.66

Psychologic factors  2.93+1.06 3.1051.16 330=1.16 3.0640.73 2.6240.88 2.89+0.77

Personal skill factors 2974099 3.04+1.10 3244114 3.13+091 2754097 2.98+0.86
characteristics Social factors 2.97+41.01 292+1.17 2.97+1.23 2.90+0.74 2.63+0.91 2.86+0.79
Average 296+1.02 3.03+1.14 3.17+1.18 3.0340.69 2.66+0.85 2.91+0.72

External Assignment report _ 3.01£0.95 3165121 336130 291091 2.53+1.05 295096
regulators Academic schedule ~ 3.0041.09 298111 327+1.19 295:0.89 2.53+1.02 2.92+0.89
Average 3.0041.02 3.06£1.15 3314104 2954078 2.5340.96 2.94+0.83

Total average 2926101 2964113 3.1241.17 2.88:0.65 2.54+0.79 2.84+0.65

*M: mean, ~SD: standard Deviation
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<Table 4> Trend of stress in situational characteristics according to general characteristics of participants

Characteristics Categories 2015 2017 2019 2021 2023 Difference
M=SD M=SD M=£SD M=SD M=SD

Gender Male 2.80+0.58  2.79+0.56  3.00+0.53  2.72+0.66  2.44+0.76 0.56
Female 3.06£0.39 2.95£0.56 3.27+0.57 3.04+0.62  2.45+0.89 0.82
Duty Apprentice officer 2.81+0.58 2.80+0.54 3.03£0.55 2.73+0.62 2.42+0.77 0.61
Apprentice engineer  2.85+0.57 2.81+0.58 3.01+0.51 2.76+0.70 2.48+0.81 0.53
School 3.75< 2.80£0.62 2.90+0.48 3.04+0.55 2.74+0.63  2.40+0.80 0.64
Record 3.00~3.75 2.8240.55 2.7940.58 3.02+0.55 2.78+0.71 2.38+0.73 0.64
<3.00 2.89+£0.53 2.66+0.63 2.96+0.43 2.24+0.60 2.93+0.76 0.03
Major Satisfaction 2.73£0.62  2.79+0.58  2.99+0.58 2.62+0.62 2.25+0.81 0.74
Satisfaction Common 2.93£0.50 2.8740.53  3.05+0.50 2.78+0.57 2.72+0.62 0.33
Dissatisfaction 3.0240.43  2.62+£0.62 2.97+£0.52 3.2840.95 3.05+0.43 0.66
Satisfaction 2.7240.60 2.79+0.62 3.11+0.54 2.66+0.56 2.15+0.79 0.96
Job Pride Common 2.86+£0.56 2.85£0.55 2.98+£0.54 2.65+0.62 2.57+0.74 0.41
Dissatisfaction 2.96+0.49 2.67+0.43 3.00£0.42 3.15+0.77 2.97+0.56 0.48
Crew Korea 2.8840.63 2.9140.55 3.08+0.58 2.74+0.49  2.59+0.80 0.49
Composition Officer only 2.8240.57 2.8240.57 3.00+0.56 2.83+0.77 2.34+0.75 0.66
others 2.83£0.57 2.64+0.48 3.02+0.42 2.54+0.43 2.69+0.83 0.48
Container 2.96+0.45 2.8240.57 2.87+0.50 2.96+0.87 2.43+0.85 0.53
Vessel Type Bulk. carrifzr 2.7840.53 2.81+0.57 2.944+0.52 2.72+0.72  2.45+0.87 0.49
Special ship 2.73£0.61 2.77+0.57 3.09+0.55 2.67+£0.60 2.51+0.76 0.58
Car Carrier & others 3.01+£0.57 2.90+£0.55 3.07£0.52 2.87+0.66 2.21+0.64 0.86
Vessel <30,000 2934042 2.6440.56 2.98+0.54 2.69+0.78 2.58+0.74 0.4
Size(G/T) 30,000~100,000 2.83+0.60 2.84+0.59 3.05£0.49 2.70+0.57 2.37+0.78 0.68
100,000 < 2.75+0.61 2.88+£0.46 3.00+0.60 2.82+0.74 2.48+0.80 0.52
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<Table 5> Trend of stress in Personal characteristics according to general characteristics of participants
2015 2017 2019 2021 2023
h isti i Difft
Characteristics Categories M<SD M=SD M<SD M=SD M=SD ifterence
Gender Male 2.91+0.65 2.90+0.68 3.07+0.61 3.02+0.69 2.63+0.82 0.44
Female 3.13+£0.59 3.17+0.58 3.26+0.65 3.23+0.73 2.78+0.93 0.48
Du Apprentice officer 2.91£0.70  2.99+0.61 3.06£0.64 2.94+0.61 2.61+0.83 0.45
v Apprentice engineer  2.97+0.59 2.88+0.72 3.11+0.58 3.12+0.77 2.74+0.87 0.38
School 3.75< 2.94+0.69 3.07+£0.61 3.13£0.54 3.01+0.68 2.65+0.86 0.48
oot 3.00~3.75 295£0.62 2874070 3.06:0.69 3.12£073 2.60:082 052
<3.00 2.90+0.69 2.89+0.64 3.01+0.52 2.50+0.49 2.97+0.86 0.51
Maior Satisfaction 2.90+0.68 2.92+0.71 2.98+0.64 2.88+0.66 2.45+0.89 0.53
Satis?ajtztion Common 3.00£0.50 2.96£0.60 3.17+0.58 3.13+0.63 294:065  0.23
Dissatisfaction 2.89+0.67 2.77+0.70 3.21+0.82 3.48+0.95 3.45+0.36 0.71
Satisfaction 2.86+0.65 2.92+0.73  3.1140.60 2.89+0.58 2.38+0.92 0.73
Job Pride Common 3.01£0.62 2.99+0.62 3.04+0.62 2.96+0.67 2.78+0.76 0.26
Dissatisfaction 2.79+£0.76  2.62+0.68 3.34+0.56 3.46+0.78  3.14+0.65 0.84
Cre Korea 2.96+0.60 3.07+0.63 3.21+0.61 3.13+0.55 2.74+0.79 0.47
Com O:iltion Officer only 2.92+0.67 2.91+0.69 3.03£0.63 3.06+0.77 2.58+0.84 0.45
P others 3.00+£0.59 2.83+0.62 3.13+0.56 2.87+0.61 2.89+0.89 0.26
Container 2.98+0.65 2.75+0.67 2.83+0.66 3.02+0.94  2.64+0.98 0.38
Vessel Type Bulk carrier 2.80+£0.60 3.01+0.77 2.99+0.66 3.01+0.84 2.67+0.91 0.34
P Special ship 2914065 2.88+0.67 3.20:0.59 3.0040.63 2.71+0.80  0.49
Car Carrier & others 3.18+0.64 3.03+0.58 3.13£0.45 3.17+0.65 2.50+0.72 0.68
Vessel <30,000 3.04+0.58 2.77+0.67 2.96+0.61 2.95+0.71 2.74+0.79 0.3
Size(G/IT) 30,000~100,000 2.95+0.67 2.97+0.70 3.08+0.58 2.96+0.62 2.62+0.85 0.46
100,000 < 2.85£0.64 2.96+0.60 3.15+0.67 3.16+0.79  2.68+0.87 0.48
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<Table 6> Trend of stress in External regulators according to general characteristics of participants
. . 2015 2017 2019 2021 2023 .
Characteristics Categories M2SD M2SD M2SD MSD MSD Difference
Gender Male 2.98+0.67 3.02+0.64 3.28+0.83 2.95+0.78 2.51£093  0.77
ende Female 3.01£048 2924059 3.42+0.73 297+083 2.63£1.08  0.79
D Apprentice officer 3.04+0.66 2.96+0.59 3.38+0.88 2.92+0.73  2.43+0.90 0.95
uty Apprentice engineer  2.95+0.63  3.04+0.67 3.20+0.74 2.99+0.83 2.71+1.03 0.49
Sehool 375< 298+0.60 3.16£0.55 3.29+0.74 2.88+0.77 2.55£0.95  0.74
Rcechd 3.00~3.75 3.0140.65 2.96+0.67 333:0.89 3.12+078 246+095  0.87
<3.00 298+0.60 291+0.61 321+0.82 2.40+0.55 2.70£1.06 0.8l
Mai Satisfaction 2924070 2.99+0.64 3.19+0.86 2.84+0.75 228+0.93 091
Satis;‘;;’trion Common 3.05£0.56  3.03£0.66 339+080 3.03:0.74 2.90:087  0.49
Dissatisfaction 335£0.52 3.03+047 325£023 3.27+1.07 333£0.70  0.32
Satisfaction 291+0.66 2.98+0.72 331£0.82 2.75+0.66 2.30+0.91 1.01
Job Pride Common 3.04£0.65 3.04+0.59 3294084 2.94+0.76 2624097  0.67
Dissatisfaction 3.05£0.62 2.91+0.61 3.40£0.78 3.28+0.90 3.05£0.86  0.49
c Korea 296£0.63 297056 3.42+0.70 2.96+0.71 2.71£0.92  0.71
Com rz:;ion Officer only 2.98£0.66 3.04+0.68 327+0.88 3.0040.83 245+0.94  0.82
P others 3.06£0.62 2912055 3314076 2.84+0.73 2.69+1.05  0.62
Container 3124051 2.8120.56 2.97+0.84 2.89+1.04 2.62£1.07 035
Vessel Tvne Bulk carrier 2.95+0.63 3.1440.56 3.26+0.96 2914090 245:1.03  0.81
P Special ship 2864068 2.95+0.64 3424075 2924071 2574093  0.85
Car Carrier & others 3.27+0.61 3.112072 3.39+0.73 3.1240.76 2.31+0.78 1.08
Vessel <30,000 3195041 2.79+0.58 327076 2.97+0.76 261£1.13  0.66
Size(GIT) 30,000~100,000 3.01£0.68 3.060.69 3.29+0.79 2.97+0.75 247+093  0.82
100,000 < 2.85+0.69 3.06£0.52 3.34+0.92 2.93+0.84 2.58+094  0.76
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<Table 7> The result of cluster analysis

Cluster 1  Cluster 2 Cluster 3

Variables N3 Neaal P
Situat. 342 1.92 281 0.001
chara.

Person. 3.66 2.02 295 0.001

chara.

Exter. 3.85 1.90 296 0.001
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<Table 8> General characteristics according to clusters

Characteristics Categories Stress high Stress middle Stress low »
N(%) N(%) N(%)
Male 200(22.6) 392(44.5) 186(21.0)
Gender Female 32(3.5) 47(5.3) 27(3.1) 0.5278
Duty Appren.tice ofﬁcer 120(13.6) 223(25.2) 130(14.7) 0.037°
Apprentice engineer 111(12.5) 218(24.6) 83(9.4)
Sehool 3.75< 97(11.0) 172(19.4) 98(11.1)
Record 3.00~3.75 110(12.4) 225(25.4) 96(10.8) 0.541
<3.00 24(2.7) 44(5.0) 19(2.1)
Major Satisfaction 102(11.5) 236(26.7) 152(17.2) ]
Satisfaction Common 115(13.0) 177(20.0) 55(6.2) <0.001
Dissatisfaction 14(1.6) 28(3.2) 6(0.7)
Satisfaction 59(6.7) 87(9.8) 139(15.7)
Job Pride Common 141(15.9) 109(12.3) 254(28.7) 0.010"
Dissatisfaction 31(3.5) 48(5.4) 17(1.9)
Crow Korea 41(4.6) 91(10.3) 37(4.2)
Compostion Officer only 147(16.6) 276(31.2) 148(16.7) 0.367
others 43(4.9) 74(8.4) 28(3.2)
Container 29(3.3) 71(8.0) 29(3.8)
Bulk carrier 41(4.6) 88(9.9) 43(4.9)
Vessel Type Special ship 110(12.4) 219(24.7) 105(11.9) 0-226
Car Carrier & others 51(5.8) 63(7.1) 31(3.5)
Vessel <30,000 38(4.3) 70(7.9) 31(3.5)
Sizo(G/T) 30,000~100,000 117(13.2) 224(25.3) 108(12.2) 0.983
100,000 < 76(8.6) 147(16.6) 74(8.4)
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<Table 9> Difference of Stress according to clusters
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Variables Sub-variables Strl\z(srsafli)gh Str;/s[ir;;lll((;dle S;\r/isrznllf)w P
Attitude of crew 3.57(6) 3.00(1) 2.05(2) <0.001
Situational Psychologic training environment 3.28(8) 2.72(8) 1.84(8) <0.001
characteristics ~ Physical training environment 3.28(8) 2.66(9) 1.87(7) <0.001
Training situation 3.50(7) 2.84(7) 1.91(6) <0.001
Personal Psychologic factors 3.62(4) 2.94(5) 2.00(3) <0.001
characteristics skill factors 3.77(3) 3.00(1) 2.10(1) <0.001
Social factors 3.61(5) 2.91(6) 1.97(5) <0.001
External Assignment report 3.82(2) 2.97(3) 1.98(4) <0.001
regulators Academic schedule 3.87(1) 2.96(4) 1.83(9) <0.001
Total average 2.89 1.95 <0.001

- 253 -



__o._
<l

oK
R0
K

ANsg

[e]

S KN
=

39

=
5

sl ot

[

2z A4

P
T

QBN A5A

L

R

]_

0

e

S

2812 JiJASA el

"R e 2915

o
=

T

0°

pise)

ske}

I
XH

A

Al
7HA7]

A2 oA

i)

=
=

A

A0t} 99.8%2)]
ZAoE Yehton g9 9715

L

T

PR

7}.;]2 o]

o

9] A= <Table 10>3F Zt}

|
=]

/\o]—

1A kA w AEH A

o

AN Aol 7t

B
=

MAwq

o

=

RE =
==

AR AursAfe)

AE

g

S

J)
%

=

—_—

m| X

o

AJm
B

ojpy

A A

&
2 AukalAb Al 2Eol A

9

elo] 0.01 4

=

"

B
o
offy

i

A

ek 99.7%2]
Ao e Yehdon po A7)

=
L

7HA AL 3l

o

=

B

"

B

B

o
il

=3
"o

"

<A

e
Az
<N
w
mhy
i

%

H

A1

37

H 9t 99.9%2] 4

gs 7 Sl JleR yEikon go 7]

PN
Oﬂ]?j_"l‘

ax
T4

Stz SRt

w4 o] th(Lee, 2009). whEhA £ ol A

o 2EdA Q919

P %9l

A
i

‘mo

W

—_
fi%e)

R2
0.999

Stress low
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<0.001
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<0.001
<0.001

0.227
0.130
0.185
0.171
0.203
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0.147
0.133

RZ
0.997

Stress middle
0.000
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001

0.284
0.187
0.269
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0.247
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0.210
0.171

0.998
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Stress high
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001

B
0.263
0.183
0.234
0.198
0.208
0.222
0.196
0.164
0.154

Training situation
Psychologic factors
skill factors
Social factors
Assignment report

Attitude of crew
Psychologic training environment

Dependent Valuable
Independent Valuable
Physical training environment
Academic schedule

<Table 10> Multiple regression between sub-variables and clusters
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