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ABSTRACT

Thelevel of education，trainlng　and

evaluationhasanimportantrOleinpromoting

the quality ofthe seafarer’s standard．The

intemational shipplng COmmunity hopes that

theSTCWConvention，tOgetherwiththeIMO

modelcourses，Willsucceedin achievingits

O句ective，i．e．safttyatsea．However，Studies
ofmaritime accidents statistics show that the

humanfactorisstillthemainorlglnatOrOfthe

PrOblem．Hence，thereis a need toimprove

maritimeeducationandtraining．

Thispaperdiscussestheglobalstandardof

education，the barriers and challenges to be

addressed，thecu汀entrealityandtheproposed

featuresoftheneedsofthecomlnggeneration．

ThepaperalsoinvestlgateStheuseofthe

SyStem　theory　for establishing maritime

leamlng Objectives，and the application of

technology－basedlearnlnglnimplementing

andevaluatingthetrainlngPrOgram．

Traininginstitutions are required to

evaluatethoroughlytheapplicationofmodern

technologies，andofhowthismightresultin
greater competitiveness，higher quality and

lowercosts．

This paper recommends fbcuslng On the

availability of a data－base about maritime

institutions，　human resources，institute

ClassiGcation，andaglobalaccreditationbody．

Thisdata－baseisvitalfbrestablishingaglobal

network
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Maritimeinstitutes have to workin close

C0－OPerationwiththethreeintemationalbodies

interestedinmaritimetralnlngIMO，WMU，
andIAMU．

NOMENCLATtJRE

AAMTI　：AssociationofA丘icanMaritime

TrainingInstitutes

AASTMT：ArabAcademyforScience，

Technology＆MaritimeTranSPOrt・

CAl　：ComputerAssistedhlStruCdon

CBT　：ComputerBasedTraining

EoD　　：EducationonDemand

GMDSS：GlobalMaritimeDistressand

SafetySystem
IAMU　：IntemationalAssociationof

MaritimeUniversities

IMO　　：IntemationalMaritime

Organization

TSD　　：InstruCtionSystemDesign

ISM　　：ⅠntemationalSafetyManagement

LAN　　：LocalAreaNetwork

NAOE　：Naval Architecture　and Of穐hore

Engineerlng

PC　　：PersonalComputers

TBL　：Teclm010gyBasedLeamng

STCW　：StandardofTraining，Certincation

＆Watch－keeplng
WAN　　：WideAreaNetwork

WMU　：WorldMaritimeUniversity

MOTIVATION

The maritime education process conducts

Seafhrersthroughspeci茄cproceduresinorder

toprovidethemwiththerequiredstandardsof
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qualihationandskills．Thelevelofeducation，
tralnlngandevaluationhasanimportantrolein

PrOmOtlng the quality of the seafarer’s

Standard andthisisaslgni茄Cantlymqiorfactor

inmarinecasualties．Themaritimeneldcanbe

influenced by．，many factors：intemational

COnVentionsandregulations，nagStateparties

（the authority），COmPanies（executing the

authority’s regulations），maritime training

institutes（educatingandtrainingsea蝕・erSwith

respect tointemational　conventions and

nationalregulations）．

Focuses on the human　element when

disastersoccurmakeitnecessarytohavenew

approaches to the avoidanCe Ofrisksandthe

control oflosses．The relation between the

humanfactor and the hardware brings new

aspectsand challengesinto safety work，and

OPtimummaritimesafetydemandsafocuson

peOPle，henceincreased attention to the fact
thatmorethan80％ofallundesiredeventscan

bereferredbacktohumanerror．

TheIntemational Shipping Community

hopes　that theIntemational Safbty STCW

Convention，tOgether with theIMO model

COurSeSandManageTent（ISM）Code，Will
SuCCeedin achievlngltS O句ectives：Safbty at

Sea，PreVention of maritime accidents’apd

avoidanCeOfdamagetOtheenvironment．But

as to what extent they have succeededin

achieving these o句ectives，Studies ofmarine
Causality statistics show no obvious

improvementandthehumanelementisstillthe

mainfhctorcontributingtothisproblem．The

problemcanbetracedandsummarizedinthe

bllowl喝pOlntS：

－　Time lag between convention

implementation　　and teclm010gy

development．

－　DevelopedcountriesintroduceadvanCed

teclmology　and．modern ships，Whereas

developlngCOuntriesproducetheseafhrers；

hence，．theproblemofincompatibilityarises

andshipsarenotsafeiyoperated．

－　Theopennessoftheshippingindustryto

technoIogy，With a consequent changlng
COnteXt Or the sea血rer，S　丘InCtiollS

〟〟ひ血叫脚用／G帥erd血朋冊的′
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associatedwithchanglngWOrk如e，will
setadditionaltralnlngrequlren適鰯巨
－　The existing education and practical

training pattem su飴rs　舟om　the

ShortcomlngSOfperson－focusedo句ectives・

Beforediscusslngthefutureneedstotackle

theseproblems，itisworth－Whiletoreviewthe

globalstandards，thebarrierstobeaddressed

andthecurrentreality．

1－GLOBALSTANDARDSOFMARITIME
HUMANRESOURCES

TheInternationalConvemionon Stmdards

OfTraining，CertincationandWatch－keeplng

forSeafhrers（STCW），1978，WaSadoptedby
theIntemationalConference onTraimingand

Certi瓜cationofSeafhrersonJuly7，1978．The

1978STCWConventionenteredintoforceon

Apri128，1984．Sincethen，threeamendments

theretowereadoptedin1991，1994and1995・

The1991amendmentsrelatingtothe GIobal
Maritime Distress　and Sa飴ty System

（GMDSS）enteredinto　forcein December

1992．The1994amendmentstospeCialtraining

requlrementSforperSOnnelontankersentered

into　force　inJanuary1996．1me1995
amendments consist of three resolutions

（AttachmentltotheFinalActoftheSTCW

Confbrence，AmendedAmexto1978STCW
Convention，and STCW Code）enteredinto

forceinAugust1997andwillbecompletely
implementedin2002．

ThroughthelMOprocedurestheapproved
intemationalconventions have to befollowd

bythe nag state parties（COuntries）through
COmPanies，maritime traininginstitutesand

seafarers．　The STCW　　78　　needed

approximateIy17yearstoberevisedatLd7

moreyearsfbrcompIctcimpIementation．So，

theIMO mechanism，　aS　the apeX Of

internationallegislationinthemitime feld，
needs to be acceleratedinorder to takethe

PrOPer．aCtion atthe proper time，Since any

de鮎iency whichmightariseintheinternal

PrOCeSSing system ofthe rMOwillhaveits

Seriousimpact onthe maritime fkld world－
wide．
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The STCW95was adoptedin order to
establish minimum global　proftssional

Standards　for seafarers．These profbssional

Standards　include skills，　knowledge，

understanding and　the abilities needed to

enswethatindividualsarecapal）leoffulfilling

theroleexpeCted丘omthematsea．Around3

years havepassed now sincethe Convention

enteredintoforce（lStAugust1997），anditis
ObviousthattherevisedSTCWmavneedmore

revision－forexamPleintheareaOflackof

Standardization，aSinthecaseofrefbrringln

generalto simulatorswithout speCi＆ing the

PrOCedures　and how eachinstitute　will

implementtheutilizationofsimulators．The

MOmodelcourSeS，tOO，needto berevised

withrespect to changingthe objectives of

education fh）m　theory to．competen

（PrOduced　and publishedlatcin　99）．The

revised STCW only encourages countries to

help each other to c0－0perateinthefield of

examinations，　but as education　and

examinationarebothsides ofthe sameCOin，

thereisaneedtoestablishaglobalstandard

asseSSmentSyStem．

2－Ct）RRENTREALITY

The approach totheanalysis of cumnt

realitywill highlightthe non－aVailability of
mitimedatabases．misgivesaclearpicture
Ofthemaritimefeldcumntrealitysituation．
The needed worldwidemitime database has
to cover　the main elements of　mitime
transport，（authorities，　COmPanies and

institutes）．Hence，the world－widemitime
databasecouldbeclassifiedinto：

◆　Portsandmaritimeauth0rities

◆　Shippingcompaniesandseafhrers

◆　Maritimetraiminginstitutessupportedby

aneducationalandassessmentdatabank．

Ports，maritime authorities　and shipping

COmPanies’Databases are available through

SeVeral　bodies，but　the mostimportant

databasesneededfor haTmOnizing education

and tralnlng are nOt aVailable．Databases

neededinmitime educationand baining
航eIdsa托：
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1．The Maritime TrainingInstitutes Database，

SuPPOrtedwith：

－theEducationalandTmimingDatabank，

－theAssessmentandEvaluationDatabank，
and

2－TheMaritimeHumanResourcesDatabase．

Due tothe fact thatIMO has recently
receiveddatacommumicated丘om82maritime

au血oritiestkou由outtheworldin柁SpOnSetO
regulationl／7（STCW95），itissuggestedthat
the database of　the world－Wide maritime

traininginstitutesshoulddeveloplnClosec0－

0perationwiththeIMO．

Classi鮎ationcriteriaformaritimetmimipg
institutes are needed．This class摘Cation of

maritimeinstitutescanbeintemational，inter－

reglOnal，regional　and national．Hence，a

globalaccreditation body canbe con丘gured

basingonthecriteriaofclassi茄cationandthe

qualityofeducationandtraining．Thetraining

institutesdatabasewillhelpinhamomizingthe

SyStemOfeducationandtrainingworldwideby

establishing a　global　maritime tmining

institutesnetwork

The writer ofthis paper has performed

SeVeralactivitiesinthis area which can be

SW皿arizedin也eぬllowlng：

1－Suggestingtheestablishingofadesk

inIMOforthe maritime tmiming

institutes responsiblefor developlng

andmaintaimingtherelateddatabase．

Positiveprogresswasmadeandthe

IMO compendium　for Maritime

TrainingInstitutes was published．

Unfortunately，theMaritimeTraiming

Institutes DeskinIMO waslately
Closed．

2－A p叩er With　a presentation was

latelydemonstratedtotheTechnical

C0－0PerationComitteeinJuly1994
entitled　”How Inter－Regional

Institutescanplayamoreactiverole

inpromotingIMOdevelopmentrole

Within aproposed network ofIMO

Maritime TrainingInstitutes’’．The

ふ姐頭即日γ」－恥′払lgGro叫，J



main elements of the presentation

highlight that：
“Thereisalargedisparityexistinginthe

鮎ldofeducationandtrainingbetween
developinganddevelopedcountries．To

tackle　this problem，theIMO has

introducedtheStandardsofTrainingand

Watch－keePing Convention．It hasalso
established’the World Maritime

University，IMOIntemationalAcademy
inTrieste，andtheIMOLawInstitutein
Malta．Ⅰnorderto hamomize education

and training，the paper proposes a

networkformaritimetraininginstitutes；

COnSequently，it necessitates the

Classincationofaninstituteinto giobal，

inter－reg10nal，regionalandnational．The

AssociationofA鮎CanMaritimeTraiming

Institutes（AAMTI）is taken as an

examPle of Classi丘ed Regional　C0－

0PerationNetwork．

Due tolack ofinformation　and data of

maritimetraininginstitutes，thewiterandhis
WOrkinggrouphaveaccessedtheIntemetand

retrieved the available information　from

Selectedinstitutes：

－　ArabAcademyforScience，Teclm0logy

＆MaritimeTranSPOrt

q CardiffUmiversity；

－　DenmarkNAOE；

－　HongKongPolytechnic；

，　KobeUmiversity；

－　KoreaMaritimeUniversity；

－　NewcastleUniversity，UK；

－　NorwegianShippingAcademy；

－　SingaporeMaritimeAcademy；

－　SingaporePolytechnic；

－　TokyoUmiversity；

－　U・S・MerchantMaritimeAcademy；

－　U，S．NavalAcademy（King’sPoint）；

－　UmiversityofPlymouth；and
－　WarsashMaritimeCentre．

Although，US Naval Academy（King’s

Point）shows　fullinformation abotrtits

Curriculaand training courses，unfortunately，
theinformationand dataretrieved as awhole

〟〟U血α〟g〟rdGg〃e用JA∫ge椚あか
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fromailtheselectedinstitutionsdonotprovide

a consistent　focus on　the current reality

situ如ion．

The maritimeinstitutes have to workin

Closeco・Operationwiththethreeinternational

bodies interested in maritime tralnlng

PerformanCeIMO，WMU andIAMUin
developingtheworld－Wide maritimedatabase

anddatabankasanimportantStePtOWardsthe

hamonisation of maritime education　and

traimingsystemglobally．

3－　BARRlERS AND CHALLENGES TO

pEADI）RESSED

Maritime institutions invoIved　　in

development ofmitime education face a
numberofbamiersandchallengesthatlimitthe
e飴ctiveness oftheireffbrts．Themost salient

3－1Lack ofse路devclopment．Choiceand

OPpOrtunities　for selfJdevelopment are

COnStrainedbycircumStanCeS．Thelifbstyleand

WOrhng conditions of sea血rers are not

COnductive tothe realization ofpotentialin

terms of selFdevelopment and，tO be

SuCCeSSfu1，theseafhrerhastosurmountmany

Obstacles not experienced by his shore－Side

COunterPartS．Suchbarrierstodevelopmentcan

be described as struCturedinthatthey are

inherentintheoccupationofseaLhring．Among
the most obvious are tmmitting noiseand

Perpetualmotion，interuseand often unSOCial

WOrk schedules，limited prlVaCy，reStricted

access toleaming materialS，andlack of

motivation compounded by fbelings of
isolation．

3－2Lackofadequatetraining．Regardingthe

regionalandcountrylevels，thcreisalackof

perSOnnel trainedinthe broad spectrum Of

disciplines　and　perSpeCtives needed to

SuCCeSSfullyimplement　mitime training
requrements．In addition，thereis alack of

accurate　and e脆ctive data on manPOⅥ柁汀

requlrementS and training needs to meet

anticipated developmentsand to respond to

newandemergingtrainingareas・

ぶ即∫fo〃JI′d－抒b止血gG和呼J



The STCW95was adoptedinorder to
establish mimimum global　professional

Standards　for seafarers．These professional

Standards　include skills，　knowledge，

understnding and the abilities needed to

enstuethatindividualsarecapableoffu1負Iling

theroleexpected倉omthematsea．Amund3

yearshavepassednow sincethe Convention

enteredintoforce（1StAugust1997），anditis
obviousthattherevisedSTCWmavneedmore

revision－forexampleintheareaoflackof

Standardization，aSinthdcase ofreferringln

generalto simulatorswithout speCifyingthe

procedures　and how eachinstitute　will

implementtheutilizationofsimulators．The

MOmodelcour鍾S，tOO，n舵dbも昭托Visd

withrespeCt tO Changingthe obiectives of

education　舟om　theory to competenCe

broducedand publishedlatein　99）．The
revised STCW only encourages countries to

helpeachotherto codperateinthe丘eldof

examinations，　but as education　and

examinationare bothsides ofthe same coin，

thereisaneedtoestablishaglobalstandard

assessmentsystem・

2・CtJRRENTREALITY

The approaeh tothe analysis of current

realitywill highlightthe non－aVailability of
mitimedatabases．Thisgivesaclearpic血e
Ofthemitime鮎ldctmtrealitysituation．
The needed worldwidemitime database has
to cover　the main elements of　mitime
tranSPOrt，（auth0rities，　COmPanies and

institutes）．Hence，the world－wide maritime
daぬbaSeCOuldbeclas扇点dhto：

◆　Portsandmaritlmeauth0rities

◆　ShippingcompameSandseafhrers

◆　MaritimetralnlnglnStitutessupportedby

aneducationalandassessmentdatabank．

Ports，mitime authorities　and shipping
COmPanies’Databasesare aVailable through

SeVeral bodies，but the mostimportant

databaesneededfor harmonlZing education

and tralnlng are nOt aVailable．Databases

neededinmaritime educationand tralnlng
窮eldsa柁：
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1．The Maritime TrainingInstitutes Database，

SuPPOrtedwith：

－theEducationalandTrainingDatabank，

・theAssessmentandEvaluationDatdbank，

and

2－TheMaritimeHumanResourcesDatabase．

Due tothe factthatIMO has recently
receiveddatacommunicated丘om82maritime

auth0ritiesthroughOuttheworldinresponseto
regulationl／7（STCW95），itissuggestedthat
the database of　the world－Wide maritime

traininginstitutesshoulddevelopinclosec0－

0perationwiththelMO．

Classi鮎ationcriteriaformaritimetraimipg
institutes are needed．Ths classi重Cation of

maritimeinstitutescanbeintemational，inter－

reglOnal，reg量Onal and national．Hencち　a

globalaccreditation body canbe conngured

basingonthecriteriaofclassi丘cationandthe

qualityofeducationandtraining．Thetrmiing
institutesdatabasewillhelpinhamomizingthe

SyStemOfeducationandtrainingworldwideby

establishing a　global　maritime training

institutesnetwork．

The dter ofthis paper hasperformed
SeVeral activitiesinthis area which can be

Summarizedinthefollowlng：

1－Suggestingtheestablishingofadesk

in rMOforthe maritime training

institutesresponsiblefordevelqplng

andmaintainingtherelateddatabase，

Positiveprogresswasmadeandthe

IMO compendium　for Maritime

Traininglnstitutes was publishcd．

Unfortunately，theMaritimeTraiming

Institutes DeskinIMO waslately
closed．

2－A pqper With a presentation was

latelydemonstratedtotheTechnical

C0－0PerationCommitteeinJuly1994
entitled　“How lnter－Regional

Institutescanplayamoreactivero王e

inpromotingIMOdevelopmentrole

Within a proposed network ofIMO

Maritime TrainingInstitutes’’．The
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main elements of the presentation

highlight that：

“Thereisalargedisparityexistinginthe

重eldofeducationandtrainingbetween

developlnganddevelopedcountries．To

tackle　this problem，theIMO has

introducedtheStandardsofTrainingand

Watch－keeplng Convention．It hasalso
established　　the World Maritime

University，iMOIntemationalAcademy

inTrieste，andtheIMOLawInstitutein

Malta．Inorderto hamonize education

and tralnlng，the paper proposes a

networkfbrmaritimetraiminginstitutes；

COnSequently，it necessitates the

Classincationofaninstituteintogiobal，

inter－reglOnal，regionalandnational．The

AssociationofA飢CanMaritimeTraiming

Institutes（AAMTI）is taken as　an

examPle of Class沌ed Regional　C0－

0PerationNetwork．

Due tolack ofinformation　and data of

maritimetraininginstitutes，thewriterandhis

WOrkinggrouphaveaccessedtheIntemetand
retrieved the available information　丘om

Selectedinstitutes：

－　ArabAcademyforScience，Teclm0logy

＆MaritimeTranSPOrt

－　CardiffUmiversity；

－　DenmarkNAOE；

－　HongKongPolyteclmic；

－　KobeUniversity；

－　KoreaMaritimeUniversity；

－　NewcastleUniversity，UK；

－　NorwegianShipplngAcademy；

－　SingaporeMaritimeAcademy；

－　Sing叩OrePolyteclmic；

－　TokyoUniversity；

－　U・S・MerchantMaritimeAcademy；

－　U．S．NavalAcademy（King’sPoint）；

－　UmiversityOfPlymOuth；and
－　WarsashMaritimeCentre．

Although，US Naval Academy（King’s

Point）shows　fullinfomation aboutits

Curriculaand training courses，unforhnately，
theinformationand dataretrieved as awhole
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fromalltheselectedinstitutionsdonotprovide

a consistent　focus on　the cumnt reality

situation．

The maritimeinstitutes have to workin

Closec0－0perationwiththethreeintemational

bodies interested in maritime training

PerformanceIMO，WMU，andIAMU　in

developingtheworld－Widemaritimedatabase

anddatabankasanimportantStePtOWardsthe

hamomisation of maritime education　and

trainingsystemglobally．

3－　BARRIERS AND CHALLENGES TO

BEADDREさは鱒D

Maritime institutions invoIved in

development of maritime education face a

numberofbarriersandchallengesthatlimitthe
effbctiveness oftheireffbrts．Themost salient

3－1LackofseLMevelopment．Choice and
OPpOrtunities　for selfLdevelopment are

COnStrainedbycircumstanCCS．ThelifeStyleand

WO血g conditions of seafarers are not
COnductive tothe realization ofpotentialin

terms of selFdevelopment and，tO be

SuCCeSSfu1，theseafarerhastosurmOuntmany

Obstacles not experienced by his shore－Side

COunterPartS．Suchbarrierstodevelopmentcan

be described as struCturedinthatthey are

inherentintheoccupationofseafaring・Among
the most obvious are umi血ng noiseand

Perpetualmotion，intenseand o氏en un5OCial

WOrk schedules，limited pnvacy，reStricted

access tolemg materialS，andlack of
motivation compounded by fbelings of

isolation．

3－2Lackofadequatetraining．Regardingthe

regionalandcountrylevels，thereisalackof

personnel trainedin the broad speCtrum Of

disciplines and　perSpeCtives needed to

SuCCeSSfullyimplement　mitime training
requlrementS．In addition，thereis alack of
acctuate　and e脆ctive data on manPOWer

requlrementS　and training needs to meet

anticipated developments and to respond to

newandemergingtrainingareas．
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3－3Limitcd sharing oftraining materials．

ThereisrarelyanySharingoftrainlngmaterialS

and experience even though many training

institutionsandindividuals are attempting to

address similarissues．At the regionallevel，

trainingcoursesmaynotbe accessibleto all

target groupsinneed ofacquiringskillsand

knowledge．Thisisdue，amOngOtherthings，tO

thefactthatinmostcasestrainingcourSeSare

instruCtOr－dependentand are not adequately

documented，afactthatinhibitstheiradaptation
tootherinstitutionsorcountries．

3・4Lackofcoordination betWeen traiming

instittIteS．Despite mqor advancesin the

maritimepracticeandthe valuable c叩aCities

that have been built as a result oflong

experienceinmaritimetrainingandeducation，

uptonowtherehavebeenlimitedopportunities

for cross－eXChange OfexperienceamOng the

traininglnStitutes．Thisis duetotheisolated

approachtotrainingthathasprevai1edandthe

lackofamechanismtosteerthetraimingeffbrts

in order to optlmize human　reSOurCeS

developmentandprovidesustainabilitytoany

CaPaCity－buildingefhrt．

3－5Lackofjob－bcuscdobjective．Inmost

COumies，tralnlnghasbeenundertakensolely
byeducational／traininginstitutionsthatsupply

mandatorycoursesnotnecessarilyorientedto

the operationalneeds ofthejob UobJbc〟yed

O4iecLiveS）．Unfortunately；trainingis rarely

designedand deliveredin such a way that

trainees can apply theknowledgeand skills

acquiredwhentheyretumtOtheworkplace．

3－‘Lack of　fund br new training

Teclmology．Highqualitytrainingisacostly
e飴rtinvoIving considerableinvestmentsin
COurSePreParationaswellasthetrainingtime

itself二hfuture，tralnlngCOurSeS，basedonhigh

quality materialS，geared to speci丘c training

needsand coupled with　flexible schedules

OutSideworkinghours，arelikelytobeinhigh
demand．Theintroductionofnewteclm01ogleS

for training，Which allows，for examPle，the

OrganizationofdistanCeleamlng，OrCOmPuter

assisted teaching，may be considered as an

〟〟U血α〟脚用JGe〝emuJ∫em坤
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altemativetotraditionalclassroomcoursesata

SCheduledtime．

4－　PROPOSED FEATURES OF T打E

NEEDS OF THE COMING

GRNERATION

Theinfusion of teclmologyinto　the

mitime feldandthe changing struC仙re of

modemmaritimetransportarefactsoflifefora

growlng number of today’s maritime

PrOftssionalS．NeithershowsanySlgnOfbeing

a passlng trend．Rather，itisthe maritime

institutes　that cannOt adapt to changing
demands　that seem to be：hted　for non－

existence．Adaptationisrequiredatal11evelsof

the system．Seafhrers at every stage oftheir

C訂eerarebeingrequiredtoexpandtheirskills

andknowledge，tOdevelopcomputerliteracy，
andtodealwithamultitudeoftasksthatdonot

血11within　the scope　Of traditional　job

descriptions．

It fbllows　that，with　al1the changeS

OCCu汀mgintheworkplace，tralnlngmuStalso

Changeifitis to remain a relevant and

COntributing activityofthe business．Inthis

COnteXt，the traditionalparadigm oftraining－

PrOgram development must be reassessed to

determinewhetheritisstilltrulyrelevant．The

followingwillreviewthesystematicapproach

totrainingdevelopmentinordertoidentifyits

StrengthSandlimitationswithinthe modem

mitimetrainingsystems．

4－1ISD Modd．ne仕adidond rMO model

COurSeSarebased叩Onthesystemtheory．Inits

traiming manikstation，the system　theory

provides a methodology　for de重ning，

developlng，　aPpl）血g　and evaluating

instruCtionalprograms．hthis approach，aS

illustrated　in　Fig．（1），training systems

development beginswitha system analysis

Phase，basically，anaSSeSSment Of training

requirementsandananalvsisofiobdbta．
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．
二

ThepurposesofsystemanaIysISaretO

identifywheretrainingisneeded，Whatskills

andknowledgemustbetaught，andhowwork

iscu汀entlybeingperformed．Atitsbest，the

SyStemanalysisphaseisundertaken

PrOaCtively：fbcuslngOntralnlnglnSkilland

knowledgeareasthatwillsupportfuturerleeds

derivedfromjobgoals，0句ectives，and

direction．Therelevantjobdatahasbeen

COllected；わ舟舟〟〟∫gn灯用血gg〃鋸CルJルare
developed．Objectivesarestatedintermsof

perfbrmance，de且ningexactlywhatthetraine

willbeabletodobytheconclusionof

training・Togetherwiththisstatementofa

task，thetrainingolカectivetypICallysetsfbrth

COnditionsfbrperformingthetaskandcriteria

formeasurlngtaSkcompletion．

Objectivesstatedinthismannermaybe

readilyconvertedintotestitemscalledcriteria－

reftrenced－teSt－itemspecincations，Whichare

usedtoevaluatethetrainees’knowledgeand

SkillsbeforeandaRertheintroductionofthe

trainingcourse．Testitemsarecommonly

developedandincludedinapre－teSt，Whichis

introducedprlOrtOtaimng．Then，fbr

COnSistency，thesamequestioninadifftrent

〟仏U日加〟g打′・αJGe〃宙。心∫珊坤
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Order or　with　randomised multiple－Choice

anSWerS－arePlacedinapost－teSt，introduced

aftertraining．Thesepre－teStSandpost－teStSare

amOngtheevaluativeinstrumentsthatmaybe

deve王0ped at　the start Of　the system

developm6ntpha錐・

The remainder ofthe SyStem dbveloDment

鹿lSCOPCemedwiththepracticalstuffof
trairungdevelopment；Ontentisident摘edand

teachingpolntSareOrganizedforpresentation．

Subjecトmatter expertS are Called upon to

Validatethatthematerialiscomplete，aCCurate，

and aimed atthe appropnateknowledge and

leammglevelofthetrainee．Aseniortraineror

trainlng manager mayalso reviewthelesson

designfbritsadherencetothegeneralconcepts

and standards of tralnlng endorsed by the

tmi山ngo唱aniatbn．

AhedbackloopisiuustratedhFigure（1），

that provides stimulusforthe acceptanCe Or

modincation ofthe tralnmg SyStem based on

traineepre－teStandpost－teStreSultsThewhole

instruCtion system design methodology f】ows

丘om traiming o句ectives，Which are derived

from carefu1analysis ofjob tasks・Fig・（2）

shows aview ofthe struCture Ofwork asitis

directedbyISD methods．0ccupationalfklds

aresubdividedintojobs，Whicharesubdivided

into duties，Which are subdividedinto tasks，

whicharesubdividedintoelements．

Fig（2）TaskAnalysis

Hence，丘om everyiob　血Criofiotz，a
COmPlicated taxonomy ofsubtasksis de伍ned・

Theanalystthenseekstode丘netheprerequlSlte

Skills　and　knowledge associated　with each

Subtask and developed training o切ectives

designedtoprovideinstruCtionintheskillsand

ぶe∫封加ルノー抄brか〃gGro岬J



knowl‾edge■areasrequiredfbrtaskperformanCe．

InthらIabsehce ofstrictjob descriptlOnS，the

insightsinto
yielded by

O切ectiveor

In仏elight
managersin

reason to be

maritime trainlng requlrementS

SyStem　analysIS are nO mOre

SCientincthanthevaguefeelings．

Ofthis fact，trainersand tralnlng

maritime umi．Versities have every

COnCerned aboutthe soIvencyof

theirformaleducationinInstruCtionalSystems

Design（ISD）．Thennalstepistheevaluation

that generatesthefeedback that supportsthe

dynamicsofadaptability，WhichISDadvocates
regard asits chief advantage OVer Other

methodologleS．Feedback，in　the　form　Of

Observableimprovements provides both　an

importantinput　for adapting the training－

SyStemS development effbrt to makeit more

e晩ctive甲やabasisforjustifyingtraining・

4．2TechoJogy－BasedLearJ）JJ）g．Itistheuse
Of teclm01dgy■to help　peOPleleam．The

technologylnVoIvedis a computer of some

kind・But the computeris　umdergolng

COnSiderabletranSformationinitsfunction．rnlat

is why word teclmOlogylSin preftrence to

COmPuter．　Already　　the advanced

COmmunications technoIogy　and technology－

basedleaming（TBL）enablethemaritimeneld

to developinteractiveleamlng PrOgramS．

Traineeswi11beabletologintowebsitesand

leamanyWhere atany time（a global0pen

university）．This willbecome commonwithin

mitimeindustry．Maritimeprofessionalsand
trainerswi11have toleamneW Skills bothin

developlngandperformanCemOnitoring．Itis

evenpossibletoseeteclm0logy－basedleamlng

COur紀W訂e SupPlementlng　the role of　the

lectur軋　Teclm0logy－delivered　叩Plications

COuldbeconsideredforthefollowlngreaSOnS：

1－tOreducetralnlngCOStS，

2－tOShortentrainingprograms，

3－tOimprovestafftostudentratios，

4－tOmaketralnlngtimelier，

5－tOeliminateover－andunder－tralnlng，

6－tOPrOvidemoreandbettertraining，

7－tOincreasethetotaldeliveryoftraiming

inthesametimeperiod，

8－tOmanagetrainlngbetter，and

9－tOinteract　with　the studentin a

meaningfulway，
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Today，however，thereisachanglngviewof
adult education　and of－motivation∴　仏To

motivate”is nolonger regarded as a verb．

Trainees cannOt be motivated toleam．They

leam because they want tO，and failtoleam

WhentheydonotwanttO．Ofcourse，thereare

incentivesforleamlngthatmayhelptosustain

motivation whenitis already present．These

incentivesareseUlinterest，needPrre乎eCt，

加わge　∫町聯血招，Vαγねd　椚e成α，md
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4．3PerSOn－bcusTraining Theseincentives

arebynomeansexhaustive，buttheydopoint

Outthattrainingefftctivenessis aproductof

more thanthe relevanCe Of speCinc tralnlng

O句ectivestotheimmediateday－tO－dayworkof

the trainee．Most adults haveinnate curiosity
and are motivated toleam．These ftatures are

automaticproductsofperTOn：わcwoりectives，

Which are achieved when adaptingthe TBL

SyStem．Whatis ape”OnJbcAESed o4iecLivc？

Person－focused o句ectives　foCus　On Self・

understanding and self・management．They are

not job－taSk－focusedin　the stricteSt SenSe，

thoughtheymaybeusedincoqunCtionwith

jobandsubject－focusedo句ectives．

The maritime tralnlng PrOfessional　with

PerSOn－focustrairlingwouldanalysenotjobs，

butspeci鮎individualssoastotailortminingto

their speci茄c needs．Individualised traiming

representsanenOrmOuS development ef払rt，
Particularlyininstitutions　with　numerOuS

PerSOrmel of di脆rent cultures．How can

SeParate trainlng PrOgramS be developed

economically to accommodate the needs of

eachindividualintheinstitution？In a sense，

thishasalways－beendone．Goodtrainersinthe

Classroomindividualise　their approach to

presentinglesson subject－matter by observlng

trainee fbedback and restating materialin

anOther way when con舟Onted by a blank，r10

understanding舟omtrainees．Thesameistruein

a well－W山ten Teclm0logy－Based　Leamlng

（TBL）Program・If quizzes placedinthe
program　　reSult ln below－aCCeptdble

performance，COntent may be presentedin

another way in　the hope of better

accommodatingthelearnlngStyleofthetrainee．
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Of courSe，thereis a world of di飴rence

betweenindivid海Iisedpresentationanduslng
theindividual′asthebasisfortraining－SyStem

development．

Training successis reflectedin　the

sea蝕・erS，improvedselfLawarenesS，Whichcan
make tbem better se卑fhr耶Or，atleaSt，mOrC

COntributing participantSinthe work ofthe

Shippingcompany．Thus，theevaluationofthe

SuCCeSSOfatraimingsystemmayneedtobean

intuitiveone wbereperSOn－focused objectives

areconsideredintraining．Itcanbearguedthat

thishasalwaysbeenthec甲9，eVeninjob－
SPeCi丘ctraining．Theultimateproduc亘vityof

trainedindividualscanbediminishedbyahost

Offactorsunrelated to how tminees perform

their asslgned tasks．Intuition　－　Or Vague

feelings－isalmostalways used to separate

Seafhrer performanCeimprovements丘om the

environment that translates performanCeinto

PrOductivity・Still，the concept of making

traiming－SyStemSdevelopmentamixtureofjob－

foCused o切ectivesand subiect－and person一

focusedo切ectivesmaybeanecessity．

4－4　AtltOmated Training．　Designlng　an

automated training devdlopment capabilityis

quitesimilartotheprocedurefordesigrungan

instruCtionalcourse．Most computer systems

development methodologleS are based on the

SamebaSicpnnciplesasinISDmethodology．

Theprocedurebeginswithananalysisphase，

thenproceedstoanimplementationphase，and

COnCludeswithanevaluativephase．

Automation fleeds areidentinedin the

analysISPhaseofsystemsdevelopment．Based

Onthese needs，functional requlrementS are

de且nedandtheanalysisofsystemrequrements

is based on a close examination of current

manual　methods．From this standpoint，

excellenttrainersshouldmakeexcellentsystem

analysts！To perform automation necds

analysis，manyOfthesameteChmiquesusedin

ISDjobanalysismaybeapplied．Tounderstand

howmanualmethodsoftrainingdevelopment

PrOducetrainlngPrOgramS，tralnlngdepartment

PerSOnnelneed to be■interviewed，their work

Observed，and procedural　steps carefully

⊥4〟J・／血叫騨用／Ce〃grdJ．血∫g椚叫

lll

documented．Fewtrainingdepartmentsadhere

to　the standardization tmining’developrnent

methods．Fewer stilldocumentthese standards

andprocedureswheretheydoexist．

In fact many Of the current effbrts to

integrat辱　arti鮎idinteIligmceinto TBL

PrOducts▼Calledlntclllgent Tutpring Systems

（ITS）－areaimed at making TBL courseware

moreadaptableto traince orstudentstatusin

Ordertobetterdiagnosehismisonceptionsand

buggy behaviou柑　and to provide　the

appropriate臨edbackand remedy．ITS can

tailortheircorrtents，knowledgeandmethodsto
meetthe needs ofindividual studentwithout

beinglimited to prede血ed respopses・
Researchersreportedthatstudentsandtraln¢eS

WOrkingwithITS couldleamthe presented

materialS　four times fhster than　Studentsin

Cla∬icaI classroom．　TypicalITS should

COntains domain model，teaChing strategy

model，Student model，andintelligent student

interhce．

The goalS of automated systems

development　are Stated in terms of

performance：thesystemwillbeabletoperform

Certain　functions when it is　丘nally

implemented．Thesefunctionalrequrements訂e

mifeStedasoutputsgeneratedbythesystem・
The outputs of　an　autOmated haining

developmentsystema陀thematerialsusedin

theconductoftraining．mus，trainingmanagers
Whoa陀Plamgtoautomatetrainingprogram

deve】opヮentfunctionsmustbeginbyexploring
theleamgobiectivespreviouslyproducedby
the updatedlMO model courses toidentify
COmmOnOutPutS．

4．5Forms ofDelNeけSystems．Remembr

that the Problem SoIving Mode ofComputer

AssistedInstruction（CAl）comesinto pJay
WhenaperSOnuseSCOmPuteraSatOOltolearn
SOmething．Anyofthecomputerscouldbeused
inthatway．IBMhaslongo飴redCAlontheir
mainframeSyStemS．ThePCsarethemmiy
Oftoday’s TBL．HistoriCally，COmPuter－based

instruCtionhasbeendeliveredonLarge Local．

Ar飽netWOrks（LAN），and on desktop PCs・

Today　the big main　舟ame－based central

肋裏0〃JrJ一肋rA血gG和叩り



SyStemShaveallbutdisappeared．However，the

increasingavailabilityofWideAreaNetworks

（WAN）andgrowthoftheIntemetarereplacing

theminconcept．Today，despitethe brandor

model，instruCtionalcomputer systems canbe

Classi負edinto two general group：Network

System，andStand－aloneSystem．

肋Jworた　ぎ Recently the entire

network－COmPutingparadigmhasshifted舟om

local－area，Or CamPuS－wide，netWOrks to the

Internet．Theexponentialgrow血oftheIntemet

hasprovided alargeand growlngnumberof

peOPlewithIntemetaCCeSStOinformationand

This、conVergence on theIntemet as a

Standardvehiclefordeliverlnginformationand

theglobalhatureoftheIntemetmakesitavery

attractivemediumforpublishing．InstantaCCeSS

to globally distributed information has

popularised hypermediaforonlinepublishing，

anditislikelythatvariousformSOfIntemet－

mediatedhypermediawillbecomtadominant

formOfpublishihg．AlthoughtranSmissionover

theIntemetis slow，it of艶rs tremendous

POSSibilitiesfor distributing tralnlng．Taking

advantage Ofthese trends to deliver distanCe

education remains one ofthe most excltlng

Challengesforexistlngeducationalinstitutions，

Education－On・Demand（EoD）．Many people

havelimited access to traditional classroom

Settingsduetovariousconstraints，SuChastime，

distanCe，Physical disabilities，tran甲Ortation

limitations　and expenses，Or nOn－SChooI

COmmitments．Based on a network system，

Education－On－demand（EoD）providesdistanCe－

leamlngOPPOrtunitiesforcontinulngeducation．

Evenfortraditionalfu11－timestudents，distanCe

leamlng Can PrOVide attractive options with

greatflexibility．

Producingandintegratingcourse materialS

PrOVe a COre PrOblemin providing distanCe－

leamJng Services．This processis very time－

COnSumlng．Evenifpublishers do the routine

WOrk，SuChascreatingWebpagesorencoding
video，instruCtOrS Stillneed to make decisions

regarding the arrangement andintegration of

COurSeCOntent．Moreover，instruCtOrSuSuallydo
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not have time to，nOr aretheyinterestedin，

18訂rllngCOmplicatedauth0ringtooIstodesign

and alTangelectures．To motivate　the

instruCtOrS，Publishers need easy－tO－uSe

auth0ringtooIsthathelpthemproduccdigital

COur陀Ware quickly．A simple tool to help

instruCtOrS COmbine　their classlectures　and

bl匝m6tr寧SOWCeShastob寧developedsothat
these materials canbe dclivered to distanCC

l組merS血oughanEoDservice．

b Standlalo〃eSstem：Thishardlyneedsa

description．Almostany PC canSerVe aS a

Stand－aloneleamlng Station．Ⅰtis a selfL

COntainedunit．Eachunitistotallyindependent

fromothers，PrOvidingmaximumnexibilityof

CurriCulum．The　仕aining so氏ware may be

COnVemientlypackagedandintroducedonmedia

Ofvarioustypes．Themostcommongeneral

usemediaforctmtmicrocomputersareCD－
ROMs．Theyareopticaldisksthato脆rspeed，
dovmsIZlng，aCCur誠y，lowercostsandaqeeasy

touse，Normally，Stand－aloneSystemsarethe

leastexpenSIVeSyStemStObuy．Sincethereis

nonetwork，abreakdownOfone PCwillnot

af艶ctal1the students，and one student’s PC

CaLmOt a脆ct others．Response time may bc
fasterthanwithnetwork systcms．Netwo止
VerSions of so蝕vare　and courseware aqe not

needed．TheAASTMTisintheprocessofdeve］oping

TBL courseware on maritime tralmng and one oftk

COmPIcted modelsis gomg to be presented　in
CAORF／JSACC　2000，tNTERNATIONAL MtJLTI・
CONFERENCE on INSTRUCTtONAL

TECHNOLOGYattheUnited StatesMerchantMarine

Academy，KiJlgSPoint，NewYork（JuIy3－72000）

5－CONCLUSION

The Teclmology－Based Leaming（TBL）

SyStemwi11enable　mitimeinstitutions and
lecturers to enhanCethe quality ofmitime
education．TBL System　wi11also be　the

COmerStOne　feature of openlearning．Open

leamlngSeekssystematicallytoremovebarriers

to leamlng　and c0－Ordination betwcen

institutions，Whethertheyare related to time，

pla∝，OrpaCe・

ComputerassistedinstruCtionis notjusta

fhshionableissue but presents a uruque
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OPPOrtumitytotakeafhSShlookatknowledge
andleamInglSSueSandtorede鎖netheroIesof

all concemed．New technologyleads us to

examine conventionalpracticesina di晩rent
light．Itis believedthatchalk，tranSParenCies，
andpaperdocumentSwi11notdisappearatonce，

but now all tcaching tOOIsin theli血t of
COmDu血だteChnoloEY devdoDment have to

beton岳iderd．

Withmorebasicresearchinhuman－maChine

COgrutlOnand discipline－apPlied experlmentS，

fortrainingmarinersitishopedthattheprior

discusSion　will provide deepinsightsinto

PraCticalapplicationsoftechnologylnOne Of

themostslgmincant茄eldsofhumanendeavour：

adulteducation．The system describedinthis

PaPeris not hypothetical．The USlargeSt

airlines　and largest manufhcturers of

COmmerCialSaircraRhavesuccessfullyusedit．

鎚EqOMMENDATIONS：
1－TmininginStitutions訂erequiredtoevaluate

thoroughly　the application of modem
teclm0logleS，andhowthismightresultin
greater competitiveness，higher quality
andlowercosts．

2－Training managers who are plaJmlng tO

automate traInlng prOgram development

functions must begin by exploringthe

leamlng O旬ectives previously produced

by仙e〟β血おd〟0仰JおJc〃〟打田tO

identifycom㌣OnOutPutS・
3・Tobringthetralnee’SperformanCeuPtOpar，

theapplicationofqualityassurancetothe
instruCtion has to be consistent　al1the

Way・

4－　Building up　the　permanentintemational

CaPabilities　for tralnlng，Where　the

followlngPOlntSShouldbeconsidered：

a）transftrofexperienceandsharingof

trainingresourCeS，

b）sustainabilityofeffbrts，and
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C）responsiveness to spec摘c training

Pri0ritiesofthecountriesinvoIved．
5＿Alltheneedsandconstraintsdetailedinthis

PaPer．Callforaglobaltrainingstrategythat

emphasizesthefollowlng：

a）The availability ofdata about maritime

institutionsand maritime tralnlnglS a

Pre－requisitetotheplannlngStageOfthe

PrOPOSedsystem．

b）Maritimeinstitutesarerequiredtowo止

in close c0－OPeration　with　the three
intemational　bodies interested in

maritime training performanceIMO，

WMU，andIAMU，in developlngthe
world－Widedatabaseanddatabank．

C）Thereisneedforaglobalaccreditation

body to boost　the creditability of
certi銭catesissuedworld－wide．

d）Instituteclassincationwi11beneededfor

establishing the Global　Maritime

TrainingInstituteNetwork．
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