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Abstraet

The　intermediate results of a researCh study on accreditation of marine

englneerlng PrOgramS are PreSentedin this paper・Similar to other higher

educationcurricula，tmdergraduatemarineenglneerlngPrOgramSarerOutinely

accredited by national accreditation bodies・Various methods of program

approvalandaccreditationareanalyzedinthisongolngPrqject，buttheprogram

assessment by a specialized accreditation board or panelis the prlnCIPal

objectiveofthestudy．ThisaccreditationofanenglneerlngprOgramisintended

toimproveitsqualityononeside，andtobringitonthelevelwithother
englneerlng SPeCialtieslike mechanical，Civil，aerOnautical，and others・
Obviously，Onlytheprogramsthato飽ranenglneeringdegreetogetherwithor
without a maritimelicense are the subjects ofthe study．Yet the prq）eCt

recommendationsmightcontainconditionsandrequlrementSforconvertinga

strictlylicenseprogramintoacombinedlicense／degreeenglneerlngCurriculum・
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l Imtroduction

DuetothespecincsofmarineenglneerlngprOgramS，SOmeOfthemundergoa

tripletieraccreditation：

1．ascollegelevelprograms－　bytheNationalHigherEducationBody，
likeaMinistryofHigherEducationinmanycountries，OrtheMiddle

StatesAssociationofCollegesandSchooIs，likeinthecaseoftheUS

MerchantMarineAcademyinNewYork．
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2・aSamarineenglneerlnglicenseprograms－bytheSTCWassociated

GovemmentBody，like the US Coast Guardinthe USA，Techmical

PanelforMaritimeEducationinthePhilipplneS，OrRussianMinistryof

Transport．

3．as an englneerlng PrOgram－by a Goverrment or non－Governmer）t

Accreditation　institution，like American Accreditation Board fbr

EngineeringandTeclm0logy（ABET），OrtheUKEngineeringCouncil．

2　SurvCyOfexistingmethodsandinstitutions

ThesurveyOfIAMUmemberinstitutionshasnotproducedsufncientdatafor

thepr（函ct．InternetSOurCeShavebeenusedandprovidedsubstantialdataon

maritimeeducationalinStitutions．Variouspublicationshavebeenalsoanalyzed，

includingthoseoftheConfbrencesdealingwithmaritimeeducation，

2・1ccrtificationoflicensecomponetLtOfprograms

ThecomponentofthemarineenglneerlngprOgramWhichcontainsthesu切ect

COurSeS andothereducationalactivitiesrequiredfor amariner’Slicenseis a

Subjectofasubstantialscrutinybynationalandintemationalorganizations．First

Ofall，ithastocomplywiththeregulationsandrequlrementSOftheNational

MaritimeAuthority，1ike Ministry ofTransportin some European countries，
USCG and similarGoverrment bodiesin0ther countries．These authorities

approvetheprograms（andindividualcourses，Whenrequired，mainly fbrthe

COntinuing education），initiateand conduct thelicense examinations，Setthe

requlrementSfortraininginStitutions．

Forinstancethe Commission on Higher Education ofthe Republic of
PhilipplneShascreatedaTeclmicalPanelforMaritimeEducationwhichintum

formedseveralinspectionteamstoevaluatethecomplianceofmaritimeschooIs
withthenewpoliciesandstandardsformaritimeeducationprograms．

Anothertypeofcertincation，Whichhasbecomequitepopular，isprovidedby

theClassincation Societies・ForinstanCeTDNVhas developedastandardfor
CertincationofMaritimeAcademies・Thisstandardhasbeendevelopedinclose
C0－0peration withseveralinstitutions．Accordingto DNV“thestandbrdwill
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Theinternationalcertincationofthelicensecomponentofmarineenglneerlng

PrOgramShasbeeninitiatedbyIMO・TheIntemationalMaritimeOrganization

（IMO）asaspecializedAgencyoftheUnitedNationsprescribestheinternational

Standards concerning maritime and environmental safbty．TheIMO has

developedacomprehensiveseriesofconventionstoestablishaframewotkof

intemationallawcoverlngthesubject．Bearinglnmindthatthemostimportant
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elementinthesafboperationofanyshipisthecompetenceandexperienceofits

crew，akeycomponentofthislegal録ameworkistheInternationalConvention

onstandardsofTraining，Cert抗cationandWatchkeepingforSeahrers（STCW），

whichwasadoptedin1978bytheIMO・¶leConventionlaysdownminlmum

standards of competencefor all ranks of seafarers．In1995the STCW

Conventionwassubstantiallyrevisedandupdatedtoclarifythe standardsof

competencerequiredandprovidee飴ctivemechanismsforenforcementofits

provisions．

The STCW Convention prescribes minimum mandatory requlrementS fbr

tralnlng，VOCationalqualincatiorLS，aSSeSSment and certiBcation ofseafarers・

ItsetstheminimumlevelsofprofiCiencytobeachievedbycandidates，forthe

properperformanCeOffunctionsonboardship，inordertoobtainC■ertincatesof

competency・These requlrementS apPly to all officers　and ratlngS・The

intemationalmaritime tralnlng and certiBcation requLrementS Ofthe STCW

Conventionwereintrodu6edintolegislationsofal1maritimecountries，Settlng

theminimumleveloftrainingofseafarers．

Realizingthatthedemandforcompetentseafarerswillgrowintheyearsto

come，StruCturededucationandtrainingarevitalelementstomeetthisdemand

andexpectationstotheshippingindusby・Thishasalsobeenacknowledgedin

therevisedSTCW95Convention，Whichincorporatesrequirementstoquality

assuranCePrlnCiplesinallmandatorymaritimeeducationandtrainingandinthe

operationofrelatedfacilities・TheneedforaumiformStandardwithintheareais

essential．The standardhasbeen developedtomeetthisneed，andbecome a

foundationofcerti重Cation ofthelicense componentofamarine englneerlng

program・ThecurrentlistofSTCWcertifiedmaritlmeacademiesincludes53
inStitutions，including36倉omthePhilipplneSand8丘omNorway・

2．2Accreditationofdegrecorientedcomponentofprograms

TheprlnCIPalmethodofaccreditation，Orrathercertification，COmmOnformost

maritimeacademiesandschooIsisthemandatoryapprovalofaprogrambythe

Governmentalornon－gOVemmentaCCreditationagency・hmostofthecountries

a Ministry or a Department ofHigher Education evaluates programsfor

compliancewiththesetrequlrementSandallowstheirimplementation・

ln the U．S．a non－gOVernment body assessesthe englneerlng prOgramS・

Actually，thereareseveralsuchbodiesformedbaseontheterritorialprlnCiple・

TheU．S．MerchantMarineAcademy，forinstance，lSaCCreditedbytheMiddle

StatesAssociationofCollegesandSchooIs・Thisaccreditationisfoundedonthe

program outcomeassessment，andinthisregarditis similartOtheprocess

carriedoutbytheenglneerlngaCCreditationboardsand／orcouncilsinsome
countries．

EngineerlngprOgramSintheU・K・areaCCreditedbytheEngineeringCouncil

（ECUK）through36engineeringInstitutions（Licensed Members），Whoare

licensedtoputsuitablyqualinedcandidatesontheECUKIslistofaccredited

englneermg prOgramS・TheInstitute of Marine Engineerlng，Science and

Teclmology（IMarEST）is one ofthe most active members・IMarESTis
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accreditingmarineenglneerlngaCademicprogramsintheUnitedKingdom，aS
wellasinothercountries．

Accreditation Board　for Engineering　and Teclmology（ABET）is the

American coumterPart Of ECUK．ABETis the organizationthat accredits
englneerlng，englneerlng teChnology，aPPlied science and computer science

PrOgramSintheUnitedStates・ABETisnotanagencyoftheU・S・gOVernment，

butaprivateorganizationmadeofmembers舟omover20professionalsocieties．

SocietyofNavalArchitectsandMarineEngineers（SNAME）istheonethatis

responsibleforaccreditationofmarineenglneerlngPrOgramS・ABETpublishesa
Set Ofcriteria developed by representatives放omthe member societies that

PrOgram5muStSatisfy・AccreditationbyABETinvoIvesperiodic（notlessthan
every sIX yearS）auditsthatinclude preparation of documentation by the

institution andanOn－Sitevisit by a team ofvolunteerS倉om the member

SOCieties・There are over30marine englneerlngPrOgramS Whichare ABET
accreditedintheU．S．

3　ContentandadvantagesofenglneerlngaCCrCditation

Accreditationinengineeringeducationisamechanismtocertifyadegreethe
programsaremeetingaceltainsetofstandards．Globalizationhasincreasedthe

tendencyofenglneerlngPraCticetobeintemationalinscope・Accreditationof

englneerlngeducationprogramshadevoIvedastheprlmarybasisuponwhich

mutualrecognition across national bordersis based－bothfor educational

equivalency，andincreaslnglyforpracticemobility・

Accreditationisalsoincreaslnglyseenasanappropriatemeansofenhancing

thequalityofengineeringeducationincountrieswheremqiorchangesinthe

educationpattemareOCCurrlng，andindeveloplngCOuntrieswhereimprovement

inthequalityofengineeringgraduatesisseenasam亘iorwayofbuildingan

indigenous technoIogiCalbase upon which economic growthin the world

marketplacecanbeachieved・Aquickreviewofdevelopmentsinengineering

accreditationinseveralcountriesaroundtheworldcanillustratevariouswaysin

Whichitishavingm叫Orimpactsuponenglneerlngeducation．

a・InGermany，1nreSpOnSetOdeclininglntereStinenglneenngStudyandto

PreSSureS tO harmonizeits programs with those of other developed

COuntries，umiversitiesaredeveloplngneWenglneerlngeducationsystems

inthebachelorsplusmasterspattern・Toassistinthedevelopmentofthese

new programs，and to evaluate and certify　their quality，a neW

AccreditationAgencyforProgramsinEngineerlngandComputerScience

（ASII）hasbeenestablished．

b・TheeconomicdowntuminJapaninrecentyearshasmadejobsecuritya

thingofthepast，andglobalizationhasmadeitimperativethatJapanese

englneerlng graduates are prepared　for more self directed career

development・AnewJapanAccreditationBoardforEngineeringEducation

has been established to provide qualityassurance as new engineering

PrOgramSaredevelopedandlmplemented．
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C．　The Accreditation Boardfor Engineering and Technology（ABET）has

beenthem亘iorqualityassurancemechanismforengineeringeducationin

theUS sincethe1930’S，lt alsohas served as amodelforenglneerlng

accreditationdevelopmentsinothercountries，andithasdevelopedmqor

internationalthruStSSuChassubstantialequlValencyreviewsofenglneerlng

PrOgramSinforeigncountrieswhereithasbeeninvited・lnthepastseveral

years，ABEThasmadeamqorchangeinitsevaluationcriteria－mOVlng

放omtechniquespecincationstooutcomesassessment・Its’Criteria2000，is

baseduponinstitutionalselfstudyandgoalsettingagainstwhichitwi11be

evaluated，COntinuousimprovementrequlrementSforaccreditedprograms，

anddetailedassessmentoftheoutcomesoftheenglneerlngprOgramSaSthe

fundamentalcriterionforaccreditation．

d，As engmeerlngPrOgramS have developedinLatinAmerican countries，
Several countries have moved towardthe establislment ofaccreditation

programs・BothABETandtheCanadianEngineeringAccreditationBoard

（CEAB）haveconductedworkshopsandb・ainingeffbrtsinLatinAmerica
toassistinthedevelopmentofenglneenngaCCreditationsystemsthere・

4　Comparisonandanalysisofaccreditationprocess

Accreditationis a processin which degree programs are reviewed by
independentandknOwledgeableevaluatorsonaregularmulti－yearCyCle・Asan

example，theaccreditationbyABETisdiscussedbelow・Thecriteriarequiredfbr

programs to be accredited are de血ed by the Engineerlng Accreditation
Commission－EAC－Whichisanelectedbodyofvolunteersrepresentingeach

oftheenglneermgprOfbssionalsocieties・ABETevaluatorsareappropriately
trainedvolunteerswhoaretypicallyprofessorsandpracticingengineers・They

reviewtheself－Studyreportssubmittedbytheprogramunderreview・Thenthe

evaluatorsFOmetOtheuTiversityorcollegewhoseengineeringprogramsare
being revleWed・Followmg this site visit，the evaluators report their

recommendationstotheEngineeringAccreditationCommission・Attheirannual

meetlng，EACreviewstherecommendationsfromalltheevaluatorsfbrallthe

programs beingreviewedthatyearandmakes adecision on each program

regardingitsaccreditation・AccreditationisforadesignatedperiodaRerwhich

theprogram mustbe reviewedforre－aCCreditation・The maximum termOf
accreditationissixyears・IftherearesevereshortcomlngS一一andthatisrarer

evaluatorswillrecommendthattheprogramnotbereaccredited・Forprogramsto

bereaccredited，termSOflessthansixyearSCanberecommendedtosynchronize

the next evaluation of several programs at thatinstitution，If evaluators

determinethereareshortcomlngSthatarenotsevere，theymayrecommendan

accreditationtermShorterthan six years sothat theinstitution’s progress at

remedyingthoseshortcomlngSCanbeevaluatedsooner・

To be accredited programS muSt have de伽ed Program Educational

0biectivesdevelopedwithinput丘omtheirkeyconstituents（typicallycurrent
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Students，alumni，andemployers）；theymustregularlyevaluatetheirprogressat

achievingthose obiectives；andmustcontinuouslylmPrOVetheir educational

PrOgrambasedonthatevaluation．

5InternationalcnglneerlngaCCreditation

5．1Generalcomments

Engineerlng educationhas become aninternationalenterprlSe，followlngthe

m叫Orinternationalization trendinenglneerlng PraCtice jtselfover．recent

decades・GraduatesofanengineeringprograminanygivencPuntryPraCtice
across national borders・This situation has especially deeplmPaCt Onthe

maritimeindustry・Thisintemationalmobilityofmarineengineeringgraduates

hasenhancedinterestintheaccreditationoftheinstitutionsandprogramS，Which

educatethem．Employers，maritimeschooIs，andlicensingboardsallhaveakeen

interestinthequalityofeducationreceivedbymarineengineeringgraduates

Whoarelookingforanemploymentinanothercountry．

IntheengmeerlngPrOfessionswhere，Jikeinmarineenglneermg，PrOfbssional

licensureisrequiredforenglneerlngpraCtice，the credentials ofenglneerlng

graduateswhowanttopracticeenglneerlnglnaCOuntryOtherthantheirhome

COuntrybecome extremelylmPOrtant．Theenglneermg educationwhichsuch

englneerShaveobtainedissu切ecttoscrutinybyforeignlicensureboards，and

any aSSuranCe thatthe schoolor education systemfrom whichthe fbreign

englneerhasgraduatedhasbeensubjectedtoaccreditationmakesacceptanceof
theforeigneducationcredentialmuchmorelikely．

Aside丘■Omimprovingtheprogramquality，engineeringcollegesaccredittheir

programsforsomeotherreasons，1ikemakingtheprogrammOreattraCtivefor

thecandidates，aSWellasfbrtheemployers．Accreditationmightbeausefu1tool

forageneralassessmentoftheprogramanditsoutcome．

5・2hlternationalagreementsoncnglneerlngaCCreditation

htemational agreements on englneerlng education and practice have been

developedinrecent years，based upon englneerlng aCCreditation．One such

agreement，eStablishingfullreciprocityforengineeringgraduatesbetweenABET
intheUS andthe CEABin Canada，hasbeenln placefor severaldecades．

Amuchbroadermutualrecognitionagreement，theWashipgtonAccord，WaS
developedseveralyearsagoamOngSeVeraldevelopedcountries．Whilethereare

Signincant di飴rences　inthe englneerlng aCCreditation systemsin these

COuntries，itwasagreed－attereXtenSiverecIPrOCalvisits－thattheresulting
englneerlnggraduateswereessentiallyequivalent．Thusgraduatesfromeachof
theWashingtonAccordcodrLtriesareacceptedinalloftheothercountriesas

equlValent，fbrpurposessuchasgraduatestudyandlicensureaPplications．

TheAccordappliesonlytoaccreditationsconductedbythesignatorieswithin

theirrespectivenationalorterritorialboundaries：Australia，Canada，HongKong，

Ireland，Japan，NewZealand，SouthA丘・ica，UnitedKingdom andUSA．The

admissionofnewslgnatOriestotheAccordrequlreStheunanimousapprovalof
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theexistingslgnatOries・Admissionisprecededbyaperiodofprovisionalstatus

duringwhichtheapplicantsaccredjtationcriteriaandproceduresareexamined．

Applicants must be nominated by two ofthe existing slgnatOries and are

acceptedby apositivevoteofatleasttwo－thirds ofthe existingslgnatOries．

Germany，Malaysla，andSingaporecurrentlyhaveprovisionalstatus．

EducationalequlValencyagreementscanbethebasisforcross－borderpractice

agreementS，andthegroupofcountriesinVoIvedintheWashingtonAccordhave

Setinmotion apara11eleffbrt－the Engineers MobilityForum－Whichis

deやeloplng anintemational register of englneerS apPrOaCh．Tn Europe，the

European Federation of National Engineering　Associations（FEANI）has
establishedaninternationalpracticesystem，baseduponasevenyearfbrmation

processforenglneerS，WhichleadstoEurlngstatus．lnNorthAmerica，thethree
COuntrieswhichhaveenteredintotheNorthAmericanFree甘adeAgreement
（NAFTA）haveattemptedtodevelopamechanismforthemobilityofpracticing

englneerSaCrOSStheirborders．CanadaandMexicohaveagreedonsuchasystem
Of◆mObility，but efhrts toinclude the United States have been stymied by

licensureissuescontrolledatthestatelevelby55separatejurisdictions．Inthe

Asia－PaciBcarea，SeVeralcountrieshavedevelopedanagreementonenglneerlng

PraCticemobility，theAPECEngineerRegister．

Accreditationis avaluable mechanismforef鞄cting and assurmg ongolng

qualityinengineeringprogramswithinagivencountry．Whenthequalityof

englneerlngPrOgramSin two ormore countries hasled to similar resultsin

graduates，aCCreditationprogramSCanPrOVidethebasisformutuaJrecognitionof

graduatesacrossnationalborders．

5．3　ABETillternatiomalactivities

WhileABETdoesnotdirectly accreditprogramsincountries otherthanthe
UnitedStates，itdoesrecognlZetheequlValencyofsomenon－USprogramsin

two ways：throughmutualrecognition agreements such as the Washington

AccordandthroughaprogramtemedSubstantialEquivalency．

ProgramsthatarenotincludedintheWashingtonAccordcanrequestthat

ABET conduct a review fbr“substantial equlValency”．　ABET defines

Substantial equivalency as comparableinprogram content and educational

experience，but such programs may not be absolutelyidenticalinformat or

methodofdeljvery．Ttimpliesreasonablecon再dencedlatthegraduatespossess

thecompetenciesneededtobeginprofbssionalpracticeattheentrylevel．While
theseevaluationsfollowsimilarpoliciesandproceduresusedforaccreditation，

no accreditation actionistaken，nOristhere anyinfbrence that aprogramis

undergolngaCCreditationorwillbeaccreditedasaresultofsuchreview・The

activityisaneValuation（PrOgram review）inwhichABET，through se］ected

representatives，aCtS On a COnSultancy basis，andleads to an assessment of

“substantialequivalency”oftheprogramunderreviewwithaccreditedprograms

intheUnitedStates．

SubstantialequlValency evaluations are conductedwiththe currentABET

Criteriausedto accredit equlValentUS programs．CurrentABET criteriaare

OutCOmeS－basedandrequlreeValuationofprogramobjectivesandoutcomes．



52MaritimeSecurityandMET

ABET provides a ConsultationReport with suggestions fbrimprovement

Shortly年Rerthevisit・ItisnotuncommonfbrtheinstitutiontObeaskedto
prepareafocusedreportregardinganyrecommendationsmadeinthereport・

Basedonpositiveresults丘omtheinitialconsultancyreview，theinstitutionwill

beprovidedwiththefullevaluationpackageandaskedtopreparethecomplete

SelfLstudyreports．A氏eranon－Sitevisita’’preliminarystatement”ispreparedby

ABETandsubmittedtotheinstitutionforcomment．Theinstitutionhas30days

to report back to ABET on errors offact or other reported observations

Pertainingtotheitemsaddressedinthestatement．Al1theavailableinfbrmation

WillbereviewedbyINTACandthe頁nalrecommendationapprovedatitsannual

meeting・“SubstantialEquivalency”wi11begrantedtoprogramsthatmeetor

exceedtheminimumrequlrementS．TermoftheequlValencystatusisusually

twotosixyears，AretumvisitandreviewisnecessarybeforethetermexplreS

toextendtheequlValencystatus・

5．4IMarESTaccreditationprocedtIreSandinterJ）ationalactivities

TheIMarESTasalicensedmemberoftheEngineeringCouncil（UK）andthe

UK Science Councilis required to establish education and professional

developmentstandardsandproceduresincompliancewiththenationalstandards

Set by EC（UK）．Accreditationis undertaken by thelnstitute’s Profbssional

A肋irs and Education Committee（PAEC）who　initially scrutinize the
applications B・Om aCademic establishments againstIMarEST’s standards and

requlrementS．IfaprlmafaciecaseisperceivedaVisitingPanelisappointedto

visittheestablishment．Duringthevisit，thePanel’sfbcusisonaspectsofthe

PrOgram Where they need clari且cation．Theinstitution’s facilitiesincluding

wofkshops，laboratories，ndlibrary arevisited，andexaminationpapers and

SCripts，andalsoprqiectreportsareexaminedandassessedagainsttheInstitute’s

standards．

Thevisitreportis丘rstsubmittedtotheacademicestablishmenttocheckfor

accuracyandthenconsideredbythePAECincommitteewhomakethe鎖nal

decisionontheoutcomeandanyreCOmmendationsorconditionstobemade．

TheInstitutethenfbrmallyinfomStheEC（UK）andtheacademicestablishment
oftheoutcome．

TheEC（UK）isasignatorytotheWashingtonAccord，SydneyAccordand

DublinAccord，the Engineers MobilityForum（EMF）and the Engineer

TechnologistForum（ETMF）internationalagreements，andprogramsthatthe

IMaltST accredits are therefore acceptedinternationally as meeting the

academicand／Orprofbssionaldevelopmentstandardsforthethreecategoriesof

PrOfessionalenglneer．

6　AnalysisofimpactofaccreditationrcqulrementSOn

academicprocessandcorecurriculum

TnordertohaveamarineenglneerlngPrOgramaCCreditedbyeitheranational

accreditation board，Or byanyIntemationallnstitution，a Very Substantial

Changesshouldbemade．Compliancewitha11requlrementSmightrequlreadding
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newcourses andprq）eCtS，repaCkagingexistlngCOurSeS，anddropplngCertain

Subjectsandcourses．TablelpresentstheexcerptsoftherequlrementSOfthe

IMarESTtoamarineenglneerlngPrOgram．

Tablel：　SpecificleamlngOutCOmeSeXpeCtedfromBEngdegrees．

SubjectA rea SpecincO utcom es
M athem atics Knowledgeandunderstanding of：
and Science －SCientific prlnCiples and m ethodology necessary to underpin th eir

education intheirenglneering disciplin e；
－mathem atical prlnCiples necessary to underpln their education in
theirenglneering discipline；
q　other　englneerlng　disciplin es　to　support　study　of their　own
engm eerlng discipline．

Engineerlng Understanding and ability to apply：
An alysis qenglneerlng PrlnCiples；

r the perfbrm ance of system s an d com ponents through the use of
analyticalm ethodsan d m odellingteclm iques；
－　quantitative　m ethods　and　com puter　softw are　relevant to their
englneerlng discipline，in orderto soIveenglneerlngPrOblem s；
－aSyStem S’approach to englneerlng prOblem s．

D esign K nowi edge，understan ding andskillsto：
－Investigateand de丘ne aproblem an d identify constraints；
一Understandcustom erand userneeds；
－ldentify an dm anagecostdrivers；
－Use creativity toestablish innovative solutions．

Econom lC， Know ledge and understan dingofcom m ercialand econom ic context：
SOCial，and －m anagem entteChniquestoachieveenglneerlng Obiectives；
environm enta －requlrem entfbrenglneerlng aCtivitiesfbrsustai nable developm ent；
1context －pOtentialim pactofm arineenglneerlng On them arineenvi ronm ent；

－fram ew ork ofrelevan tlegal requlrem entS；
ーhigh levelofprofbssionaland eth icalconductin englneering・

M arine Know ledge and understandin gof：
Engineerlng ーparticularm aterials，equlpm ent，PrOCeSSeS，OrprOducts；
Practice －Operations，m aintenance，teChnology developm ent，etC；

－uSeOfteclm icalliteratureand otherinfbrm ation sources；
－aWareneSSOfnature ofintellectualproperty and contractualissues；
－apPrOPriatecodesofpracticeand industry standards；
－aW areneSSOfquality issues；
－design processesan d m ethodologleS．

Engineerlngeducationasawhole，particularlyindevelopedcountries，hasin

recent years　focused on outcomes assessment　for quality assurance and

evaluation of educational programs．This trend has been driven bothby

educatorsandbypublicsinterestedinqualityeducation－parentS，legislators，

funding agencies，etC．ABET has been aleaderinmovlng tO OutCOmeS

assessmentastheprlmarymeChanismforaccreditationofenglneerlngPrOgramS，
initsHCriteria2000門．

ThefollowlngStatementOfoutcomes丘omtheABETcriteriawasdeveloped

with substantialinput B・Om emPloyers ofenglneerlng graduates，and other

Organizationsconcemedwithqualityassuranceinengineeringeducation＝
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“EngineerlngPrOgramSmuStdemonstratethattheirgraduateshave：

a）anabilityto叩Plyknowledgeofmathematics，SCienceandengineering；

b）anabilitytodesignandconductexperiments，analyzeandinterpretdata；

C）an abilityto design a system，COmPOnent，OrPrOCeSS tOmeet desired
needs；

d）anabilitytofunctiononmulti－disciplinaryteaヮS；
e）anabilitytoidentify，formulate，andsoIveenglneeringproblems；

f）anunderstandingofprofbssionalandethicalresponsibility；

g）anabilitytocommunicateef托ctively；

h）thebroadeducationnecessarytounderstandtheimpactofengineering

SOlutionsinaglobalandsocietalcontext；

i）arecognitionoftheneedfor，andanabilitytoengageinlih－long
leamlng；

j）aknowledgeofcontemporaryissues；

k）anabilitytousethetechniques，Skills，andmodemengineeringtooIs”．

7　Conclusion

ThisisanongolngStudy．Thespec捕Crecommendationsrelatedtopreparation

Of the marine englneermg PrOgram　for englneenng aCCreditationwi11be

developedonthefinalstageoftheprq）eCt．




