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Abstract

ThispaperpresentsthepreliminaryresultsofanongolngreSearChstudy．lnspite

Ofthe substantialeffbrts oftheIMO and the maritime communityaimed at

developlng Standardized curriculumfortraining ship ofncers，the educational

programsindif稔rentinstitutionsvaryquitesubstantially．Undergraduatemarine

englneerlng PrOgramS Offbredinvarious countries diffbrintheir duration，

COntent，Onboardtraining，SPeCiBcrequlrementS，etC．Forinstance，theaverage

lengthofalicense／degreeprogram，WhichleadstotheThirdAssistant（orjust

FourthEngineer）1icenseandabachelordegree，isfouryears，includingabouta

yearofsailing．However，therearethree－yearPrOgramSOnOneSide，and斤ve－

plus－yearprOgramSOntheotherside，Compositionofthemarineenglneerlng

PrOgramSVaries．Firstistheshareoftheseaportion，Whichnormallytakesone

year．However，thereareeXCeptionswhenthecadetsspentmuchmoretimeat

Sea．Second，eVeryPrOgrammightbelookeduponasacombinationofbuilding
blocks．Thedistributionoftimeamongtheaboveportionsofaprogramandthe

listofacademiccoursesvariesquitesubstantiallyfromcountrytocountry，and

evenamongdi能rentschooIs放omthesamecountry．
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l Introducdon

TheresearchprqjectcontentisanalysISandassessmentofundergraduatemarine

englneerlng PrOgramSinvadous countriesfor possible standardization．The

fo1lowlngaretheprlnClpalobjectivesoftheresearchasitisunderstoodatthis

StageOfstudy：
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a．Classi貢cation ofmarine englneerlng PrOgramS being ofFbred bythe

membersofIAMU，aSWellasbynon一memberinstitutionsbasedofthe

PrOgramaCademicandpracticalcontent，durationandmlalasslgnment

（license，Cert浦cate，diploma，etC・）・

b．AnalysisoftimedistributionamongtheprlnCipalprogramcomponents，
suchas：

O mathematicsandbasicscience；

O humanities－language，historyandculture；

o basicengineeringscience（mechanics，materials，thermOdynamics，

electricity，etC．）；

O SPeCial engmeerlng－PrOPulsion and power plant，SyStemS and

machineTy，etC．

C．Study ofthe sea－gOlng training componentin various programs

（COntent，duration，SPeCifics）

d．Assessmentofprogramcomponentsregarding：

O Valueforthefuturecareer；

O reSPOnSetOmaritimeregulationsandstandards；

O meetinglicenslngrequlrementS；

O meetingcustomerrequlrementS；

O meetingaccreditationinstitutionrequirements（IME，ABET，etC．）．

Not many publications have been devoted to the subject・Inthis research

COnfbrence proceedings and magazine articles，and also the Government

maritime andlicenslnginstitution materials have been reviewed．Substantial

informationhasbeenfoundontheIntemet．ThepaceoftheresearChhasbeen

drastically slowed downfor some unexpected circumstances．A verylimited

responseofthelAMUmemberstothesurveywhichhasbeeninitiatedatthe

COmmenCementOftheprqjectappearedtobetheprlnClpalproblem・

2　SurveyOfmarinecnglnCCnngPrOgramS

AsurveyquestionnairehasbeenpreparedandemailedtopracticallyallIAMU

memberinstitutions．Unfortunately，Onlyseveninstitutionshaveresponded，and

OnlyfourCurriculumhavebeenreceivedandanalyzed．

WebsitesofmaritimeinStitutionsbecametheprlnCIPalsourceofinformatjon．

Todatethecurriculaofaboutthidyinstitutionshasbeenstudied．Thelistofthe

institutionsispresentedinTable3，Therearestillsomeclarincationwiththe

institutionsisrequired，Themostdetailedinformationhasbeencollected丘om

theprlnCIPalmaritimeunlversitiesandacademiesintheUS，Canada，Australia，

PhilipplneS，Japan，India，Singapore，Taiwan，Egypt，Turkey，Croatia，Norway，

Denma止，UnitedKillgdorn，Netherlands，Poland，Belgium，Estonia，Ukraineand

Russia．Thislist makesanadequate representation of血e varietyofmarine

englneerlngPrOgramS・
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3　ClassificationofmarineenglneerlngPrOgramS

3．1Typesofeducationalinstitutions

SeveralhundrededucationalinStitutionsintheworldprovidevarioustypesof

maritimeeducation．AllofthemmightbesubdividedintofourgrOuPS：

a．Maritimeacademieso脆ringcompleteprogramleadingtoalicenseofa

marineengmeerlngOfBcer．

b．Maritimeacademiesanduniversitiesoffbringprogramsleadingtoan

englneerlnglicenseandtoanaCademicdegree．

C．MaritimeschooIs，unionschooIsandtrainingcentreso脆ringindividual
marineengineeringcourses．Thereisawidevarietyofsuchcourses‥

advancedcourSeSintendedfbrupgradingthelicense；

Various cert摘cate courses，SuCh asISM，SeCurity，neW

engine／equlPmentOPeration，etC；

re－trainingcourses，etC．

d．VocationalmaritimeschooIs（Sailboats，mOtOrboats，etC．）．

Thetwofirstgroupsoftheeducationalinstitutionsarethesu叫ectsofthisstudy・

3．2Typesofprogramorientation

Maritim？aCademiesanduniversitiesareo飴ringtwodistincttypesofmarine
englneerlngPrOgramS：

a．marinerlicenseorierLtedprograms；

b．marinerIicenseandacademicdegreeorientedprograms．

AccordingtoSTCW，theBrstenglneerlnglicenseisofncerinchargeofan

engineering watch．Some schooI curriculumidentifythe　伽stlicense as

EngineeringOfncerClass4．AmericanmaritimeinStitutions，inaccordanCewith

the Code ofFederalRegulations CFR46identifythefirstlicense as Third

AssistantEngineer・0therschooIsandacademiesofftrshorterprogramsleading

toaJuniorEngineerorAssistantEngineeringO任icercertificate．Normally，after

acertainatseatraining，theformercadetsitsforafullscalefirstenglneerlng

license．Therefore，thistypeofaprogramShouldbeconsideredinassessmentof

thecollegetypelicensecurriculum，

Obviously，thetwotypesofprograms，1icenseoriented，anddegree／1icense

oriented，dif托rin contentandduration．However，thecore oflicenserelated

coursesshouldbeidentical，Oratleastsimilar．Themaindif稔renceshouldbein

thescopeandcontentofacademicsubiects．

4　AnanalysisofmarineenglneerlngPrOgramS

4．l Programduration

Theaveragelengthofaprogram，WhichleadstotheofncerinchargeOfan

engineeringwatchorThirdAssistant（orjustForthEngineer）license，isfour

years，includingaboutayearofsailing．However，therearethree－yearPrOgramS，
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On One Side，andfive－Plus－year prOgramS，On the other side，1ikeinRus邑ia，

Ukraine，Egypt and other countries．Figurel presents an approximate

distribution ofthe duration ofthe marine englneerlng PrOgramS amOng60

maritimeschooIs．TheprogramatU．S．M．M．A．，KingsPoint，rePreSentSatyPical

example ofafour－yearCurriculum．Therefore，inthe discussion below，this

programisacceptedasabasicone（SeeTablel）．
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Figurel：　Distributionofprogramduration．

Inthe重nalreportadetailedanalysisoftheprogramdurationwillbepresented

withidenti負Cationofthetimerequiredfbrlicenserelatedcomponent，aCademic

Subiectsandtheatseatraining．

4．2Programstructure

CompositionofmarineenglneermgPrOgramSVaries．Firsttomentionistheshare

Ofthe sea portion，Which normally takes one year．However，thereare

exceptions，Whenthe cadets spent Substantiallyless or more time at sea．

Secondly，eVeryPrOgrammightbelookeduponasacombinationofthebuilding

blocks．In mostofthemarine englneenngPrOgramSthe fbllowlng blocks or

COmpOnentSmightbefound：

a．Mathematicsandbasicscience．

b．Humanities－language，historyandculture．Socialscienceandeconomic

cOurSeS，ifoffbred，nOrmallybelongtothisportionoftheprogram．

C．EngineerlngSCienceLmeChanics，materials，thermodynamics，fluids，

basicelectricity，etC．

d．Specialenglneerlng－prOPulsionplant，pOWerPlant，SyStemSand

machinery，naValarchitecture，etC．

e．Physicalfitness－0脆redeitherasmandatoryclasses，OraSaCtivities

beyondthescheduledhours．
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Tablel：　U．S．MerchantMarineAcademy，BasicLLevelCurriculum．

MarineEngineeringSystemsProgram

Y ear；

Sem ester C ourse

C ategory （C reditH ours）

M ath ＆ E ngineerlng
G emeral

E ducation
O therOr

q ua托er

（D epartm ent，N um ber，T itle） B asic

Sciences

T opics

4仙c lass

Tem l

D N llO B asic Fire Fighting 2．0

H E lOI E nglish l 3．0

K P lOO　M aritim e Prof二Studies 4．0

M M lOI C al culus 1 3．0

膵 101 Physics l 4．0

PE 110 Sw im m ing仔irstA id 1．0

Term 2

EE 120 Ⅰntro to E lectricalEngr． 2．5

E G lll E ngi neering Shop l 1．0

E SllO C om puterEngineering 2．0

M C lOO G eneralC hemi stry 4．0

M M 130 C al culus 2 （E ng．） 4．0

N S120 Irrtro to M M N R 1．0

PE lO I Self D efbmce 1．0

Tem 3

E G 100 E ngi neering G raphics 2．0

EM lOO Intro to M arine Engr． 2．0 1．5

E S 100 Engr．M echanics 3．0

H H lOO H istory of Seapow er 3．0

M P 130 Phy sics2 4．0

PE 120 A quatic Survi val 1．0

2md＆ 3rd

C lass

T em l

D N lOO Saftty of Lift at Sea 2．0

E S200 Intro．T o M aterials Engr． 2．0

E S210 TransportProcesses l 3．5

H E202 E nglisl12 3．0

M M 232 M ath fo r Engr．1 4．0

N S 220 M M N R O ］m cer 2．0

T em 2

D B 210　Econom ics 3．0

E E300 E lectric C ircuits 2．5

E G 2 11 E ngineering Shop 2 1．0

E M 200 M arine E ngi neerlng l 3．5

E S30 l Strength ofM aterials 2．0

E S305 M aterialsEngr．L ab 2．0

M M 332 M ath fo r Engr．2 3．0

PE E lective l 0．5

PE E lective 2 0．5
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Tablel：　　Continued．

Y ear；

S　 t
C ourse

C ategory （C reditH ours）

M ath ＆
E ngineerlng

O therem eS er Or
q ua止er

（D epartm ent，N um ber，T itle） B asIC

Science

S

T opics G eneral

E ducation

Tem 3

M xxxx M ath／Science Elective 3．0

EM 301 N avalA rchitecture 3．0

E S3 10 T ransportProcesses2 3．5

H C 400 T opicsin H istory 3．0

M C 300 Engi neering Chemi stry 3．0

N S402　　　 N aval

Leadership／E thics
2，0

PE200 Ships M edicine 1．0

Sea T erm l Sea Prqiects 6．0

Sea　 Tem

2／3

Sea Prqiects 16．0

lStc Iass

Term l

EE 400 E lectrical．M achines 3．5

EM 4 15 Intern al C om b．

Engines
3．5

EM 420 D ieselSim ulator 1．0

EM 480 M E System s D esign 3．5

EM 481 M E S D esign PrQiect l 0．5

H H 310　M odem W orld 3．0

Exxxx M E S O ption l 3．0

PE Elective 3 0．5

PE Elective 4 0．5

Tem 2

D B 230 M anagem ent 3．0

E M 400 M arine Engineering 2 3．5

EM 4 10 M arine R efr igeration 3．5

EM 482 M E S D esign PrQject2 0．5

H tJ360 M odem A m ．H istory 3．0

Exxxx M E S O ption 2 3．0

N S4 12 A dv．M M N R O fncer 2．0

Term 3

D N 410 A dvanced F irefighting 1．5

EE 40 1 Electronics 2．5

EM 470　L icense Sem in ar 1．0

EM 483 M E S D esign PrQiect3 1．0

Exxxx M E S O ption 3 3．0

Exxxx M E S O Dtion 4 3．0

TO TA L C U RR IC U L U M （173．5 credits） 32 66．5 25 50

fl Navalreservetraining－Of托redbysomeschooIsasanintegralpartofthe

prOgram・

g．Navigationandshiphandling－SeVeralintroductorycoursesarenormally

OfftredinaplainmarineenglneerlngCurriculumandaspecjalcoreof

COurSeSISPrOVidedfortheintegratedofBcerstrainlng．
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h・Others，SuChassafety，」medicine，OPerationalproceduresrelatedto
SPeCializedships．

Thedistributionoftimeamongtheaboveportionsofaprogramandthelistof

academic courses vary quite substantially駐om country to country，and even

amongdif臨rentschooIsofthesamecontra．Table2presentsthecomparisonof

marineenglneerlngPrOgramSattheU．S．MerchantMarineAcademyandtheSt．

PetersburgStateMaritimeAcademyofRussia

Table2：　ComparisonofprogramCOmPOnentS．

School

ShareoftheProgram Com ponent，％

M ath．

and
Sciemce

H um aniti

eS

Basic

Engineerlng

Science

Special

Engi neerlng

Others

（Physical

Ed．，

N avigation，

N aval，etC．）

U．S．M erchan t

M arine

A cadem y

20 13 20 26 21

St．Petersburg

State

M aritim e

A cadem y

16 18 18 35 13

ThetwoprlnCipalcomponentsofalicense／degreeprogramarethelicense
courses and the academic courses．Another subdivisionisfoumdinthe strict

licenseorientedprograms－bythelicensecourses andthegeneraleducation

4．3ContentandscopeofsuuectsinmarinecnglTleerlnglicensecomponent

STCWrequlrementSareabasefortheanalysisofthelicensecomponentofthe
marine englneerlng PrOgram．Column20fTable3providesthe minimum

requiredlistofsubjects（knowledge，understandingandpro抗ciency）neededfor

marineenglneeringfunctionontheoperationallevel・

An0therguidancedocumentforassessingtherequiredtrainingistheIMO

ModuleCourSe7・04developedforIMObytheNorwegianMaritimeDirectorate・

Yetonemoreguidancematerial，SpeCincfortheAmericanmaritimeacademies，
isthelistofsubjectsforenglneerlnglicenseswhichisinCludedintheCodeof

FederalRegulations46CFRCh．1＃10．950．

Incontinuationoftheresearchprqject，itisintendedtoevaluatethesurveyed

marineenglneerlngPrOgramrelativetotheaboveguidancedocuments・
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Table3：　SubjectareasforspecificleamlngOutCOmeSeXpeCted丘om BEng

degrees．

N o Subiect A rea

l M ath em atics and Science

2 E n gin eering An aly sis

3 D esign

4 E conom ic，SOCial，and environm entalcontext

5 M arine E ngineerlng Practice

6 E conom lC，SOCialan d en vi ronm ental context

7 En gin eerin g Practice

4．4ContentaJldscopeofsu叫cctsinacademicdegreecomponent

TheIMOModuleCourse7．04，andalsotheAmerican46CFRidentifycertain

Subjects which belong to the academic degree component ofthe program．

However，Whilethelicensecomponentmightbeeasilystandardizedbasedonthe

abovementionedguidancedocuments，theacademiccomponentallowsamuch

Widervariationinthecontentandscope．Theonlyfbasiblewayofbuildinga

unifbrmaCademic componentis statistical analysIS Of alarge number of

programs．Theresultsoftheanalysisofthecurriculaofovertwentyeducational

institutionswi11bepresentedinthe頁nalreport．

Animportant factorin setting the academic component of a marine
englneerlngPrOgramistherequlrementSOftheaccreditinginstitutions．Evenif

theprogramisnotintendedfbraccreditation，manyOftherequlrementSShould

be evaluated andincorporated based on the available time spaceinthe

Curriculum．AsanexampleofthereqtllrementS，Table3containsthesubiect

areasconsideredbytheUKlnstituteofMarineEngineersintheiraccreditation

Of the marine englneerlng PrOgramS・Other accreditation bodiesinclude

ClassiBcationSocieties，likeDNVandLloyd，AmericanAccreditationBoardfbr
Engineering and Teclm0logy（ABET），NationalEducationalAuthorities，and

Others．In　the　final report the results of evaluation ofthe accreditation

requlrementSaSafactorinthedevelopmentoftheumiformaCademiccomponent

OfmarineenglneerlngCurriculawillbepresented．

4．5Sailingcomponent

Asitwasmentionedbefbre，theaveragetimetobespentonboardfora伽st

englneerlng Ofncerlicenseis one year．However，aCtual requlrementS by

di飴rentcountriesvarysubstantially．ItisreflectedinthecareerPathsaccepted

bythe nationalauthorities．Two examples ofa careerpath are presentedin

Figure2（acareerpathinlndia）andinFigure3（intheUSA）．

Thestatisticalanalysisoftheinformationrelatedtotherequireddurationof

theseatimewillbecontinuedintheprqectstudy．
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Figure2＝　CareerpathasperTolaniMaritimelnstitute，India・

ChiefEngineer，Steam／motor，un1imitedHP

Figure3＝　USAenglneerlnglicensestruCtureaSper46CFR，＃10・505・
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5　ConClusion

In the process ofpreparation ofthe丘nalreport thefollowlng aCtivities are
intendedtobecarriedout：

a・Someadditionalinformationwillhopefullybecollected．Anotherattempt
tosurveythememberinstitutionswillbeundertaken．

b・AnalysIS Ofthe programs will be finalized and working version of
Classificationdeveloped．

C・AvailableinformationandsurveydatarecustomerrequlrementSWillbe

assessedandtheresultsincorporatedintothecurriculumPrOpOSals．

d・Analysisofprogramcomponentswi11be且nalizedanddra氏versionsof

thesea－gOlnglicensecomponentsdeveloped．

e・Analysis ofcollegerelatedprogram componentswillbefinalized，and
dra航versionsofaBScurriculumidentified．




