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Abstract : Ship officers are subject to excessive job stress, which has negative physical and psychological impacts and may adversely affect the
smooth supply and demand of human resources. In this study, a mobile web application was developed as a tool for systematic job stress
measurement and management of officers and verified through quality evaluation. Requirement analysis was performed by ship officers and staff in
charge of human resources of shipping companies, and the results were reflected in the application configuration step. The application was designed
according to the waterfall model, which is a traditional software development method, and functions were implemented using JSP and Spring
Framework. Performance evaluation on the user interface, confirmed that proper input and output results were implemented, and the respondent
results and the database were configured in the administrator interface. The results of evaluation questionnaires for quality evaluation of the interface
based on ISO/IEC 9126-2 metric were significant 4.60 for the user interface and 4.65 for the administrator interface in a 5-point scale. In the

future, it is necessary to conduct follow-up research on the development of data analysis system through utilization of the collected big-data sets.
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1. M &

FTEIEH /e R PARAEY] Axd &7 A
= 20179 -2t FASkE FERS 1,316,521,000 &
O F o]F 99.7%2] 1,312,490,000 Eo] Al &

Row, TASHE FF HHE T 997 %R A|HAOR
A3 J= AR LEFS TH(National Logistics Information
Center, 2020).

FEvet FES AAeHA 919 AT e SeAtbd
7P IRk o2 A Ao, ARl A= ol gt 3
Ahgel A ow fAE F Jd=F 7R Als
SN oH o] AEE 983 UTHYang et al., 2020).

s, FASHE e Tk oEk U Al A5
20 20154 6,687% (76,522 G/T), 2016%1 6,789 (77,408 G/T),
2017 6,895%(80,178 G/T), 2018 6,935%(79,888 G/T), 2019
9 6,838% (81,235 GT)O.2 Z7lelE FAE Hola glon,
olo} &7 ari&E e o]7 T3l 20153 Tl 11.5%, 7|
13.2 %, 2016\ 33f 14.4%, 713 16.5%, 20173 &3] 16.7 %,
713 195 %, 20183 &3l 192%, 71% 21.5%, 20193 -3
129%, 713 159 %= A& o5 o|gatal glo] &5 ALt
7)1 E ol oy Ro] o AElth(Korea Seafarer’s Welfare
& Employment Center, 2020).

7IAF Heke] o)A S fFeleE Q1o
o #PE AFEo] FHHIL Jon, AFAEYAE
WEEE AstAl7]aL o]HowE frigrhal deA
(Yang et al., 2019; Choi, 2018). 221} 7]<Eol] e <
2 AgE 712 B B SALE Ui AR
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= =R =Y =
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i..

o 7} M7ke] AAE THEE 59 AT Ao, A
FAOE gdAEd tg F71A AFAEd s 549
REUHPS 33 agdo= AT 5 & Ueke AAs)
A= 3ot

2 ATl E 7]E AYATFES] dAHES Beshr] ¢
sto] FA7IZE FoE F7IALS] AFAEHAE F7H O
2 Z4sta EYUEE & § e B2utd 9 7)dke] R
Efa 54 2wy fEZe Aol AS Mdstal, 2ZE
EAR 7} F4¢] IS0 /IEC 91262 FlEE 7|uke] AW I}E
3l olE AT

2. O|EX W4

21 HRAEY A
AFEEYLE TRA 5
2EY RS dFom, Ao e APH Jdel W
AAA AR o r & ¢ glon, AdE HFAE

2 RS Ags FAANVIE 34A 7S AR A
A ARrEY 2= FAAA GFS v A 4ol 42 A
71 2.91°] ©rk(Yang and Moon, 2016). AF-AEHUAE f
Habe @0l A 24T G A wet Aol
Ak, A onE AR Ast 9 oo nE
sl Ao d# A THKim et al, 2003; Kim, 2018).

gt nd g el Fale] AAA
AR 2B s A4S 3 ZEE 54 2R 28
A, AR, AN, AFEGA, dALS, 2AAA,
RANAE, AFEs 5 F ¢/l 2EH: eQlow
B =y AF2EY s SHAETE AASA ST, Yang
et al(2019)> T=1q HAFAEHE S =5 7|tz &
7IAF o] EAE gh=g

AZ=TH(EKMOSS)E 7'Estal o] & &8-3t Ao A HF2E

gt ARuSa oo o

lo,
=)
o
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a7 el g &stal v, Ak As AF e
A 59 e e FaHoR BHd FA7 gls W
vk oolyel 2] 58S Huls wIsta FA v Hg
Ho| glom, zFHola AHAH T 27| TS A |
Uz & e Asd AAAE 252 e JHE S
(Park and Jung, 2019).

Lee and Hyun(2008)2 AN AE A7 on|e} X573
o FESRE, AFA e At HeH F
ol gl AE e AgA Zelvt gl dEleln, 2534
ojmle] AL F AFsh= AMA9 ah AlQle] HA<
715 HIstal g A dEES o) Fdhe AL

2 .
AEA] AR AAE 7L 2011 ASA] AFE 154 o] 65
Al PRk AR 1,000 S o2 AAE Aol wpE

U3 &Y JFoz BiFE AT A4S A= AY
93 ghgo] 3uf o] ol o, F9¥
2 A 0% YERTHKo et al., 2011).
ShH, Kim and Kim(1984)2 Derogatis et al.(1976)°] 7}'a-3t
Symptom Checklist-90-Revision= $-2| L}&koll WA A £+
3l 7Fo] G A A AHSCL-90-R)E 708131 2™, Yang et al.
(202002 MG HEETE H7IAF Hekel A A B
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3.1 ANEE B8 8

ul=o] §F 2] X](Pew Research)’} 277/1=S tto 2 A}
st Aol w2 gyt Hle] FoiHst BaES 100 %
o], AREE HFES 95%E AlA HuFFe RAow
EFTHPew Research, 2019). ~WlEES 83k of Zg|Alo]A

S AA Al wtgE AZEYOR 75 dAH e 7E
o] Fojdstel= gy ofZgA ol HAAE Haf kst 7]
TE TR 28§ Sl 1 F8Ae Feeida &
T Atk AvtEES] g A -2l AR} el g
glo] JEUS A5 283 5 o Y 5HE5 9l

(e}
IR ofZe Aol S F3f 4he] HeE AL vk
g 719 ol 71 AFdol A o] e Fe] Aol o] &8 AR}
o] o] &HE B FRILE Aste] nAR 87| =
St} (Lee and Kang, 2020). 53] SNS(Social Network Service)i=
Ao Z AR FH7)F Fbes] 1 EES w9 =4 )
I TR o] FET F AE ARSIE WhEo] TRal glo
™, SNSOl A 4= % Big Data= A}3] &<l #AE 2]H35laL 3
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/4% YElal 9ti(Choi et al., 2012; Dan et al., 2015).

7oA s e Ao s el AR e AA A
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Ha e ofEYAClAL AT AoE ZAHAT AA
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oldom= ghmal7|Atg et MARA L EAE ] mupd
ofZE] Aol o] k. ZF &AL 71¥E st
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Z T9ll+= Google Play Storet} Apple App. Storeol| Al 2 F2=
Efa 5 gost A7 A oS Ao o] &3 4
Ak olf g of Ze Aol d L A A el A
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U AF FES AN 37} olgrI BYste
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3.2 87[A M8 ARAEG A £ ofEQ/FA oM T
2 ATl A= B 7IAFe] AFaEd ek B 7S A
PATE o R FAA AFAEYs F47 AAE

H T 5 Q= AEEAldE Ndatanat shleh &
Aol 7S] AR~EY 2 A7F ARG 918 AL
b QIE o] 29t = E AEE ek %%t‘g 4 =

#E A} AHH o] AR T
A ~vlEE 7)FHE Aogk 08 37 w}g} HE
doksle AA A2 FHS 1335t Web Browseroll Al Al
7153 Web Application= 8] s}ST). o &2 Aol 2] 7|t
HAale AEAQ AZE o] s wkalo g g FAS B4

HE AR DH#V/M TFxsbE aXEY N GAE
FAH o7 S A Aol Waterfall Model S
dzsto] Fig 13} %Ol FARF SGAZ A3 TAE-a
TARE BRI o dAR Jdsigion, 7}
AN A e 82 T3} 2THSeol and Son, 2013).

Requirement
Analysis

Implementation
L

Fig. 1. Application Development Process (Based on Waterfall Model).
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T} Zo] ZTE g 0101i Java 2 JSP(Java Server Page)E A}

#39

ow, M =
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Table 1. Application Development Environment

Items Contents
Tool eclipse
Language Java, JSP
Platform Spring framework
Input data DB Maria DB
Web Service Tomcat
General data DB Maria DB
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License

Make a Community Communication

Seamans's Book

Ship's Chandler

Travel Agency

Crew Qualification
Management

Promotion Passport

Training Cert.
Onboard Career Cert.

Joining Membership Mind Diary

Mental Health
Job Strsss
Mental Health Management Self-Diagnosis Job Adaptability
Job Saticfaction
Tumover Intention
Diagnosis History

Deck Part

Log In

Changing Membership Information

Reason of Wit Q

Message of Reply Setting Account

Notice Setting Alarms
Q&A Reply
Log Out

Health and Welfare Call Center 129
Phone of Life 1588-9191
Phone of Woman 1365 Contact Point of Related
Coat Guard 122 Organization

Government Integration Call Center 110
(Night Duty Room 044-200-5990)

Setting Environment

Job Knowledge

Engine Part

Port Information Nation Port

the Seamen Act

the Ships Officers Act.

the Maritime Safety Act

Ballast Water Managment Act
KIMFT

Related Ordi

Shairing Information

App. Information

HOS Training Center

Training &

Idnividual Information Process Polity Introduce Application GMS Academy

Service Using Rule KOEM

Fig. 2. Guide Map of User Application.

Qualification Management

— Member Management Administrator Management
Data Statistics System Management

s y Pop-Up Management
Questionnaire Management

- - . Registrated Member Management
Self Diagnosis Status \ Mental Health Management HOME Membership Management -
Withdrawal Member Management
Statistics Status
Send a Message
Writing Bulletin ; ™M ge Box
Bulletin Management R d Messag

Reply Management

Fig. 3. Guide Map of Administrator Application.

<, Apatar e Bzl dAto] S ujx]= 29l A¥M Table 2. Function of User Interface
2 A% GF ATE skl ANAY, ARATH 5P — Description
A% AR BFE FhR wect = s
Mental Health Mental Health Self-Diagnosis
@ AEX o Eg/H ol & Management Diagnosis History Management
AR~E 2o A 9 #a 750 FU1ste] & ARek Crew Qualification ~ Seaman’s Book, Pass Port, Training
A GA oA A Al Hel ABe 9)Ete] £RxA Management Cert. Management
W), AR, 2EY, TR QaA, 7] ¥, o] Maritime Knowledge
Ho]#] 75& F7hE Wil on, AA dAldA Qg Sharing Port Information
] %“’]’ ]‘7] ) 7(1 oﬂ Eq'ﬂ' A]"Q'X]' 2l E1 Jﬂ o] s E Fi g 494' ZELO] Information Related Ordinance
& 5101 o o + :
TR, FL71T2 Table 29 o] A< O]'O ok Training & Education Schedule
Notice
Communication Reference Room
. TR ) i Q&A
e 5 0 ) Ship’s Chandler
== - s Promotion
a rusmmopsonsns Travel Agency
olNIAEZHI R, —— & . N . Related Organization and Counseling
AEpARR) S elealele s Ba UY Contact Point Agency
prees A T = Message Box

sxoam

Changing Membership Information

My Page

J

Membership Withdrawal

—_— —
_— —
_— —
_— —
—_—

Setting Alarms

Fig. 4. User Interface.
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2) et QlHH o[~ HA H FE
® HFLAEY A £F A 2

oo g Aol de Fa 7leel AT EEYE

|\
o
=)

=
Y5 98t #HAF A H o] 2ol A= AT, A7H
@ dg, FAAYSS HHT F AEF AT AR
BT AFEAL QE]F o] 2d HAIEE AEET9
&3 AFAE s FAAY, 2454 7 a9 A
F JAAE A 8AFES HHY F I=E AAES
A Wl AR Yang et al(2019)0] AFA A B A
o 3=y HRAEd A ST KOSS(Korean Occupational

il

Stress Scale)S 7|Wro. 2 9] &AFA & 7|Abe] 25 S W
dote] A MY A= 7L AF2EH S SHET
KMOSS(Korean Maritime Officer’s Occupational Stress Scale)$}
Kim and Kim(1984)¢] #A|A]$F SCL-90-R, Jang and Kim(2011)¢]
AAG Bty A2ASA HEe] AT AIE Yang et
al(2020)°] & 71Abe] AF-EA ] whAl 54 2 wgket AR
ET2 F @2 Table 33} #o] 1922& v, SAHA=
AREAE Q1B Ho] 2} FAFHA ZF ATl A AAIGE alw
ol web 748 A= HAFE 1008 A 23N S Y
TR A RS 3T

A, AU A7k @5 BEel A= AR &
A Az g A 3ol whe Aol Ans S91E = =
atglon, A0 sAAGANME AR 5445

~EUE BT 5 A ek

o

@ BExt of=aFolM 7

#elA AR o) 2] Fa /)59 AR AE s 54 A

wol Fohstel ATARG B4 Bl e weld A
%

o)t 75 ol e o wel #EA}F A o] 25 Fig 59}
Zro]l FE3IP o F Q275 S Table 494 o] Aottt

| MMV TIHE S

[ Javaces:

Fig. 5. Administrator Interface.

Table 3. Mental Health Measurement Questionnaire

Division Factors No. of Questions
Somatization 12
Obsession-Compulsive 10
Interpersonal Sensitivity 9
Depression 13
Anxiety 10

Mental Health —
Hostility

Phobic Anxiety 7

Paranoid Ideation 6

Psychoticism 10

Etc 7

Job Burden 10

Job Compensation 7

Human Relation 6

Job Stress 5

Employment Insecurity 4

Organization Culture 3

Etc 13

Sense of Responsibility 8

Sense of Purpose 8

Sense of Creativity 7

Ca Personal Relationship 4
A daptr::;irlity Sense of Ope@ess 4
Sense of Proactive 5

Job Ability 4

Positive Attitude 4

Etc 5

Job Satisfaction 5

Turnover Intention 5
Total 192

Table 4. Function of Administrator Interface

Function

Description

Mental Health

Survey Questionnaire Management

Mental Health Self-Diagnosis Status

Management
Statistics Status

System Administrator Management
Management  pop-Up Notice Management
Membership . .
Management Approval & Retraction Membership
Drop Box :
Management Confirm & Sending Message

Bulletin Writing Bulletin and Reply Management
Management Y

Member Crew Qualification Management
Management  Withdraw Member Management
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=1}

3.3 4==90f HE L HI} Table 5. Quality Evaluation Result of User Interface
7t dAl A= AA A AFS 7 ]sES] 2}

=
o | AEELe] FASYE S0 S ° Quality Characteristics N M S.D
Test®} ISO/IEC 9126-2 FAERS MoR F
;2 }SOA 3 9}@@ 1 EM]T Lol ;ﬂ;il B o Functionality 10 4.80 422
Hr7LE &l 5] of] = o) 0] =
] Slato] BT URLS O]EM g e g Reliability 10 470 483
——6 [e) <) =3I =
° N e Usability 10 4.60 516
ﬁ&oﬂ A Qe A7kl AEdtel Bty 2 =
- Efficiency 10 4.70 483
a9 ARsGon, ATAEY S T AANG S AR
Maintainabilit 10 4.60 516
9 e A7} 8T el se el SIEiols Pm"“‘;j_“y " 50 s
ortabilit . K
of AgHen wAHL $FAA AF 55, ANR A2 R 0 70 0
4 9 mAWUY) 5 RS AN PHoR 4Eee — : :

B Cronbach’s o = 0.737
WA gelskgict,

ISO/IEC 91262 AXE o] Aol £48 Hrlsl7]

2
o

Table 6. Quality Evaluation Result of Administrator Interface

ekl e 54 B FHH7L WELYS A w4 &

Fo7 ATESo]o] EARES A5t [SO/IMEC 9126-15 Quality Characteristics N M S.D
H AREAFS] ALHE, Qb WHERE S AREAE AN F Functionality 10 4.80 422
& 55 HUIslE ISOIEC 9126-47FA] 47}A] Alg]=2= Reliability 10 4.67 483
A Eo] Q) o] = ISOMEC 9126-25 ISO/IEC 9126-10] A 9] Usability 10 4.60 516
g FAEAY 3 REAE VFoR 2T Eo|] FFY Efficiency 10 4.60 516
= 7pehE M ERS ANt o] A Ede] FHRE Maintainability 10 460 516
o #EF 5 Ak ol EEE ] ‘53 (Functionality), 4113 Portability 10 5.00 000
(Reliability), A8 (Usability), & &7 (Efficiency), f#}X5% Average 0 472 410

(Maintainability), ©]*14 (Portability)®] 6714 4547} 217)
FEAE 7o nle F497 vEYE Agsta gl
ok A RE BE AL Ego)e] AJR gl &-&2] ThAlelA A
G5 A Fd A7E AEE AAEtaL glo] i AxE

Aofe] 5ol whet el 48] dastthJo and Jang,

Cronbach’s o = 0.765

Table 7. Result of Additional Subjective Questionnaire

Are there any inconveniences or

Question . o
2016). what needs to be improved ?
2 A7E o) ua Sl de] FAYbe A Too many survey questions.
AT Eo] FFo] ol y|ZAH HNEAHL A=FE= S Lack of contents for induce user
s - articipation.
O ISO/MEC 912629] 6714 FAEA A 278k Ak Ancwer User participation
¢l FFS SAHF ] Y3 51 Hro HdEETE 7TAE Building an environment to conduct

=
surveys other than mental health.
A5 $H Ang BASY s

ST BAE UG A LAY A 2

Administrator  None

g2t zF 10MS Ao = ISOMEC 91262 HlEE 7]wke] A

FEE 28 FARAN 23 84 ATl A9 2 4.4 &

2} olE]Ho] 2~ 9] Wi W% M4 Table 5, Table 63 2]

747y 47085 47202 A JEpgen, AFE H3 SEvetes 7R e B dlqky S A

w2 Cronbach’s o #+& Z+ Z} 0.737¢} 0.765% LHERST) & TR = ek M| akd Fo] sk A sk
S, AEFGE Fau %] 2o JE AHEE BEHEy] Ao hEA 4GS AsiAE 4 sl 1Y #F

o)t Fha WEol $ut AW Z Table 73 o] AMExF F °] BFHolm, g d7] 98 G AHEAA AHALDE

dogRE IEd HEEEI AFEAe] HoES §Edly] T AT A A £ A 2AS st F

9let A =e] 1= ANAZ 9 thkd MEFAES 43 8% 4 F shubo|th HE 2H d7IARS] A EH Q] o)A

g e #AY FFo] as) el mEEoe] §F oE S7|AF ARAEHA S B deo] tiE AAHAd

5 AP A= oo tist s)He] I3ttt o] dagdo] giFEdth & AT E AFAEH 2~
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