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Abstract

Thispaperpresentsthecontinuingdevelopmentofateachingmethodologyfbr

englne Simulatorlab classes　in　whichindependentleamlng and team

Organization playintegralparts．Theimplementation ofthese methods has

dramaticallyimprovedstudentleam1nglnOurSteamanddieselsimulatorclasses．

Wewishtoshareour爪ndingsaswecontinuetoexperimentwithnewmethods

toimprove the program andwofktoward a standardized set oflessons and

teachingmethodsforenglneSimulationinstruCtion．Wearenotsuggestingthat

the methods utilized by our program are theidealway to teachfor all

institutions，butitisourhopethatthispaperwillbeaspringboardfordiscussion

andthesharingofideas．
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l Introduction

The Califomia Maritime Academy utilizes part－taSk andfu11－mission englne

Simulatorstoprepareitsengineeringstudentstotakeanactiveroleinindustry

upontheirgraduation録omtheinstitution．（Section2explainSindetailthe

di脆rencesbetweenpartLtaSkandfu11－missionsimulationtrainers・）Tofu旧1this

goaltheteachingmethodsusedfortrainingmustevoIvetomeetthecomplexity

andchallenges ofthe modemmarine powerplant．In ordertoimprovethe

methodsutilized，WenrStdeterminethemostimportantskillsforourstudentsto

develop：

・　teamWOrk；

・　PerSOnnelmanagement；
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・　Criticalthinking；

・WOrkingknowledgeofinstrumentation（humanmaChineinte脆ce）；

・　WOrkingknowledgeofenglneerlngSyStemS；

・　WOrkingknowledgeofequlpmentPrOCedures．

InSections3－5weexaminethemethodsusedtoteacheachoftheseskills，and

determine how these methods could beimproved．In Section6We discuss

methodsofassesslngthestudents．Welooktostandardizeteachingmethods，SO

astoglVeCOnSistentandunifbrmtrainingtoallstudents，andaddressthisissuein

Section7．Finally，tOimproveourprogram，Weneedtoclosethefbedbackloop

byformulating a more efftctive evaluation system．We aim to continually

improve studentlearn1ng andleave the students fteling empowered by the

evaluationprocess．Section8discussesstudentfbedbackandfuturewo止onthis

prqject．

2　Enginesimulationlaboratoryphysica日ayout

Engine simulationlaboratories at CMA utilize　fu11qmission and part－taSk

Simulationtrainingclassroomstoincreasethestudentleam1ngeXPerience．Each

hasits owninherent advantages and disadvantages andboth systems utilized

togethercangreatlyenhancestudenttrainingcomparedtoeithersystemused

Strictlybyitself二

Apart－taSktrainerisasoRwareprogramthatresidesonapersonalcomputer

andallinteractiontakesplacewithinthePCenvironment．ltisveryusefu1for

ClassroomdiscussionandprovidesasuitableenvironmentfbrtheinstruCtOrtO

deliverlectures．Individualsalso伽dthepart－taSktrainerconvenlenttopractice

SCenariosbythemselves．Studentteams canusethepart－taSktrainerduring

Plannlng SeSSions pr10r tOfu11－missionlaboratory sessions greatly enhancing

theirchanCeSOfsuccess．ThedifBcultywithpart－tagktrai11erSisthattheydonot

PrOVidetherealismofafu11－missiontrainerandare．notsuitableforteaching

team Organization．They canalso be misused where the studentslearn by

experimentationwithoutunderstandingtheprocessorequlPment．Thisvideo

gamementalitycanbeveryFOunterprOductivewiththestudentleamingbad
habits and　forming concluslOnS On　misconception and poor　infbrmation．
Studentsneedguidancethrougheveryaspectoftheirtrainingtopreventthem
fi・Omformingconclusionsbasedona“pointandclick”，“tryitandsee”typeof

experimentation．

Fu11－mission trainers are computer－based systems withlaboratory spaces

WhichsimulatecontrolroomandenglnerOOmSPaCeSaSWOuldbefoundonan

actualvessel．FullsizecabinetsareusedtosimulatesomeofthecontroIpaneLs

and controIconsolesthatwouldbe presentinanaCtualpowerplant．Ful1－

missiontrainershavethefollowlngadvantageS：

・　Add alevel ofrealism which can excite theimagination and
interestofthestudent．

・　Trainthe student to mentally process the complex and varied

informationwhichisprovidedbyamoderncontroIconsolewith
allitsinstrumentationandcontroIs．
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・・　ProvideasuitableenvironmentforteachingthefollowlngSkillsets
whichとanOnlybeleamedbytheinteractioninagroupsetting：

O teamOrganizationandmanagement；

O PerSOnnelutilizationformaximumeffbctiveness；

O Crisesmanagement；

O Criticalthinking．

Thedisadvantagesofafu11－missiontrainer，Ofcourse，arebothitscomplexity

and cost．In addition，full－mission trainers arenot available to the students

withoutaninstructorbeingpresent．

3　Classdesignandstructure

Students enrolledinthe englne Simulator classes atthe CalifomiaMaritime

Academy（CMA）areequippedwithexperienceontheschool’strainingvessel

andthusare familiarwiththeenglneerlngSyStemSOfamedium－Speeddiesel

VeSSel．ThesimulatorclassesmustfirstteachtheenglneerlngSyStemS，aSalarge

PerCtntageofthestudentstakingtheseclasseshavenotyetbeenglVendetailed

instruCtionintheenglneerlngSyStemSOfasteamorslow－Speeddieselship・

Tohelpthestudentsleamthebasicsystems，a負ve－StePlessonplanhasbeen

developed where the students wi11individually，and as a group，bring the

englneerlngPlant位om adeadplantconditiontoafu11sea－SPeed condition・

Duringthese且vestepsacomprehensivestart－uPPrOCedureforallenglneerlng

SyStemSandequlPmentiscovered．

The englne Simulation courses at CMA are taught over afourteen－Week

semesterasweeklytwoqhoursessions．Atwo－Weekcycleismaintainedthrough

thefirsttenweeksofthe course．Inthe丘rstweekofeachtwo－Weekcycle，

StudentsleamabouttheindividualsystemsandprocedureSuSedforsystemstart－

upviaelectronicpresentationsandinstruCtiononthepart－taSktrainers・Because

assessmentofthestudentsisanimportantaspectofthelearnlngPrOCeSS，the

secondweekisdedicatedtostudenttestingandassessment．Thestudentsare

evaluatedbothindividuallyandasagroupbythreedi飴rentevaluations（See

Section5fordetails）．

Attheendoftheten－Weeksimulatorfamiliarizationcycletheremainingfour

WeeksareutilizedtoexposethestudentstocommonenglnerOOmCaSualties

uslngthefu1トmissiontrainer．FieldtripstoadieselvesseLーWherethestudents

canseeandexperiencetheenglnerOOmOfapowerplant－alsoincorporated

Wheneverpossible．

4Indepcndentlearn1ng

StudentsareexpeCtedtotakeanactiveroleinleamingbypreparingforeach

lectureandsimulatorsession．Amanualcontainingdocumentationofsimulator

systems，PrOPerenglneerlngPrOCedureS，andgeneralenglneermginformationis

PrOVidedtoeachstudentatthestartofthesemester・Theelectronicpresentations
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arealsoavailable（viaintranet）forreviewbeforeeachlecture．Thepresentations

COVerthefo1lowlngaSPeCtS：

●　FunctionandoperationoftheenglneerlngSyStemSthatthestudentwi11

encounterontheenglneSimulator．

●　EngineerlngSyStemSthatarenotinCorporatedintheenglneSimulator

butcouldbenormallyencounteredoncommercialships．

●　OperationalprocedureSforproperequlpmentStarトup．

●　Operationalchecksandproceduresthatshouldbeperformedtoassure

PrOPerSyStemOPeration．

＋　TroubleshootingtechniquesfbrvariousenglneOrSyStemprOblemsthat

couldbeencountered．

●　Engineeringsafbtyandproceduresthatmustbe丘）llowedtomaintaina

Safeworkingenvironment．

Theelectronicpresentationscontainillustrationsofactualshipboardenglne

equlPmentforcomparisonwiththerelatedsimulatorequlPment．Studentsare

also encouraged to submit pictures丘■Om their commercialcadet cruisesfor

additiontotheclassmaterial．TheadditionofenglnerOOmPICtureStakenby

Studentshasdramaticallyimprovedthequalityanddepthofthepresentations．

ARer a重民y－minutelecture usingthe electronic presentation，Students are

glVentralnlngOnthepart－taSktrainerbytheinstruCtOr．Itisimportantthatthe

StudentsareglVenenOughinformationtounderstandandmanlPulatetheenglne

Simulator，butitshouldbeunderstoodthattheinformationglVentOthestudents

Should not be so complete that they memorize procedures rather than wofk

throughaproblemset．Theclasstimeisspenttalkingtothestudentsabouthow

the englneerlng SyStemSfunction，PrOPermethods ofequlpment Start－uP，and

SyStemPrOblemsthatcanoccur．TheinstructorshouldnotgiveaneXaCtClick－

by－Clicktutorialonhowtowofkthesimulator．Trueumderstandingofsystems

requlreS thatthe students take the time on their own to work through the

PrOCeduresandfindsolutionstoanyproblemsthatoccur．

ln addition tothe ved）alinstruction，the students are glVen a Written

PrOCedure tofollow which should help them performthe procedureswith

practice・StudentsareglVenthewrittenprocedureelectronicallyatthestartof

the course．The written procedureis designed to glVe the students enough

inforrnationtocompletetheirtask，butisnotspecificabouthowtomanlpulate
thesimulator．

ToprepareforthefollowlngaSSeSSmentSeSSion，Students are expectedto

PraCtice simulator operation on the part－taSktrainers outside ofnormalclass

time．Tohelpthestudentsachievethisgoal，thepart－taSktrainerclassroomis

OPenunti18p．m．intheevenlngSixdaysoftheweekandisstafftdwithastudent

PrOCtOrWhois competent withthe englne Simulator and can help withany

PrOblemsthattheymightencounter．
Inadditiontoclasswofk，StudentteamSareaSSignedemergencysituationsto

researchoutsideofclass．EachgroupISrequiredtoglVeaVefbalpresentationas

tohowthesituationcouldbeavoidedandwhatproceduresshouldbefollowedto

respondtotheemergency．
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5　Teamorganization

Individualsmustbeabletowofkeffbctivelyasamemberofateaminorderto

SuCCeed．Thestudentsshouldlearnthisaspartoftheirtraining．Indeedthishas

beencommonpracticewithbridgesimulationtrainingforanumberofyearsand
ShouldbejustasimportantasegmentoftrainingforenglneSimulation・Those

Studentswhoformstronge恥ctivegroupsfarsurpassthosewhodonot．The
diffbrenCeinperfbrmanceandconfidencelevelscanbestriking．

The key to successfulintegration ofteam management andinterperSOnal

Strategiesisthatthe courseinstruCtOrtOOmuSthave extensiveexperiencein

managlngPerSOnnelinanenglneerlngPlantenvironment．Inaddition，having

SpeCializedtraininglnperSOnnelmanagementtechniqueswouldbebene重cial．

Each student teamis made up ofindividuals with di脆rent strengths and
weaknesses，andtheinstruCtOraCtSaSamentOrthroughtheprocess，glVlngthem

usefultechniquesandguidanCeaSthecourseprogresses・
Student progressinteam buildinglS eValuated every two weeks bythe

instructorduringthefullmissionsimulation．Experiencehasshownthatmost

Studentsrequirefourtonveweekstocoalesceintoateam．Anygroupthatdoes
notformateambythesixthweekwillusuallybele氏behindacademicallybythe

Othergroups．AtthemidpointofthecourseitisimportantthattheinstruCtOr

WOrkseparatelywiththoseteamsthatarehavingtroublefbrmlngandascertain
what problems exist that are preventing the group録om being successfult

Intervention bythe courSeinstructor can be criticalto studentleam1ng and

engagementatthispoint．

Itshouldbenotedthatanimportantelementoftheteambuildingprocessis

thatthestudentsmustbechallengedbythesimulatortothepointwherethey

realizetheycannotsucceediftheydonotwo止together．Tobuildeffbctive

teamstakesconsiderableeffbrtandcooperationamongallthestudents．Thiscan

sometimesbedifncultasonememberoftheteamwillinVariablywanttorideon
theshirttailsoftheotherstudentswhileotherswanttorunthewholeshow．The

realizationthatteamwofkisvitaltotheirsuccesswillpromptthestudentsinto

takingthenecessarystepstofo1lowthroughandtrulyformtheirteam・This

PrOCeSSCanbeditficultand舟ustratingtothestudentsinthebeginning，butonce

theirteamhasbeenforn1edandtheyseethebene斤［oftheireffbrtstheycometo

understandthenecessityoftheprocess．

Inthefu11－missionsimulator，Studentsaredividedintoteamsinwhichthey

areassignedtitlesandresponsibilitiesaswouldbeencounteredinindustry・

TeamSareeXpeCtedtomeetanddiscusstheiroperatingplansforeachlesson

beforeenteringthefu11missionsimulator・Studentsaregradedrelativetothe

responsibilityofthepositiontheyholdandtheirabilitytoworkasateam・lnthe
firstfbwscenarios，itisvitalthatthestudentsarechallengedenoughsothat

failureisassuredwithouteffbctiveteamwork．Thiscanbeaccomplishedvery

successfu11ybyrequlrlngthestudentstobringtheplantupandmanoeuvrethe

vesselouttoseawithallplantautOmationinfu11manualoperation・Forthe

purposesofthisdiscussion，aSCenarioforthesteamsimulatorwillbeusedasan
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example・The studentpositions arebrokenupintothefollowlngenglneerlng

POSitionsandexamplesoftheirdutiesareglVen：

●　First－aSSistantenglneerisinChargeoftheenglnerOOmWheneverthe

Chief Engineer（courseinstruCtOr）is not physically present．This

individualmanagesallotherenglnerOOmperSOnnelandasslgnSthem

their duties．The First－aSSistant englneer WOuldnormally respond to

englnetelegraphorders andcontrolthemainenglnethrottles during

manOeuWlng・

●　Second－aSSistantenglneerisinchargeoftheboilers．Thedutiesofthis

individualcouldincIudecontrollingthefiringrateandcombustionlair

flowtobothboilersmanuallywhilecontrollingsteamflowratetothe

feedpumptomaintainthe危edwaterpressureatitsproperlevel．

●　Third－aSSistantenglneerisinChargeoftheelectricalpowergeneratioll

anddistribution・Thisindividualalsoisrequiredtomlouttheenglne
roomlogbookandbellbook．AsaneXamPle，thisindividual’sother

dutiescouldincludethefo1lowlng：

O COntrOllingthevoltageofthemainswitchboardbya4iusting

generatorexcitationmanually；

O COntrOllingthewaterlevelinthemaincondenserbyaqjusting

thecondensaterecirculationcontroIvalvemanually．

●　Firemanwhostandsattheboiler付Onttolight－0ffandsecurefueloil

bumerSWheneverboilerbumermanagementisinmanualcontrol，

●　WatertenderwhoisrequiredtocontroIsteamdrumwaterlevelatthe

upperenginenatwheneverwaterlevelisbeingmanuallycontrolled．

＋　Oilerwhosedutyistorecordpressuresandtemperaturesthroughoutthe

plantfbrentryintothelogbook．Asanexamplethisindividual’sother

dutiescouldincludethefo1lowlng：

O controllingtheD／CheaterlevelbyregulatinglTlake－uPfbed
Water

O controlling35＃auxiliary exhaust and150＃auxiliary steam

SyStempreSSureSWithmanualsteamregulatingvalves

Thecomplexityofman？euVringasteamvesselwithalloftheautomationin

manualcanbechallengingforthestudentsinthebeginnlng，butbecomessecond

naturewithinaveryshortperiodoftime．
AsthestudentsrunthroughthesetscenarioeachweektheinstruCtOrWatChes

fbranymiStakesthatthestudentsmakeintheproceduresandensuresthatthe
Simulatorrespondsinafashionwhichwouldbeappropriateforthesituation．

Forexample，ifthestudentsweretorunapositivedisplacementpumpwithout
anOPendischaITgeValve，itmight‾beappropriatefortheinstruCtOrtOtripthe

Pump electrically a銃era shortperiod oftime．Atthe conclusion ofthelab

SeSSionashortdebriefshouldbeheldtodiscuss：

・　Firstassistantenglneer’smanagementSkills

O ef托ctivenessasaleader；

〇　manPOWerutilization；

O Crisesmanagement；
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0　0rganizationalskills；

・　teambuildingteclmiques；

・　SCenarioproblemsandpropercorrectiveactions；

・　Performanceofallstudents．

Thenumberofstudentspresentduringfu11－missiontraininglSCriticalandan

excessivenumberofstudentswilldestroytheteam－buildingprocess．Duetothe

inherentcomplexityofthesteamsimulator，Sixstudentscanbeaccommodatedin

atraining session．Inthecaseofthedieselsimulator，Sixstudentswould be

excessive，SOtheyarebrokenupintotwogroupswiththreestudentseach．

6　Assessmentofstudcntknowledge／abilities

Thestudentsareevaluatedbothindividuallyandasagroupbythreediffbrent
evaluations：

・　Written essay examinations which give a detailedlookinto each

individual student’s competenceand understanding of the covered

material．

・　Testing onthe part－taSk trainer which givesaneValuation on each

individualstudent’scompetencetooperateandmanlpulatetheenglne

Simulator，Sincethetestingcoversasetscenariowhichhasbeenlaid

OutbytheinstructoratthebeginnlngOfthesemester，thestudenthas
ampletimetopracticeduringtheweekpriortotesting．Thesimulator
SOftware has been programmed to evaluate the student’s progress

automatically，andacopyofthecomputersnapshotissavedforlater

reviewbytheinstruCtOr．

・　Ful1－mission evaluationin which the students work through a set

SCenario．Thisportionoftheevaluationteststhestudents’abilitiesto

WOrk effbctively as ateam，utilizing criticalthinking pnnciples and

PerSOnnelmanagementskjlls；ndtheabilitytoprioritizeduringhigh
StreSSSituations．Anevaluationformhasbeendevelopedsothatthe
instruCtOrhasawrittenevaluationofeachlabsessionwhichisretained

forgradingpurposes．

Theevaluationformutilizedduringthefu11－missionlabsectionpurposefu11y

evaluatesprlmarilytheperformanCeOftheFirst－aSSistantenglneer．TheFirst－

assistantenglneerisresponsiblefortheabilitiesoftheteamasawhole・The

positionofFirst－aSSistantisrotatedbetweena11thestudentswitheachstudent

beingassessedtwiceduringthedurationofthecourse．Allotherparticipantsare

evaluated on their abilityto　fo1low direction and attentiveness，but this

evaluationisminorcomparedwiththatoftheFirst－aSSistant・

7　Standardizedlessons

AparticularlychallenglngaSpeCtOftheenglneerlngprOgramSatCalMaritimeis
thatthe dramaticincreasesinthenumberofstudentsinthe curricula overthe

PaSt重veorsixyearshaveresultedinacorrespondinglnCreaSeinthenumberof
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instruCtOrSneededtoteachallofthevarioussimulatorclasses．Consequently，We

haveexperiencedmanydiffbrentteachingmethodsofmanyillStruCtOrS．Thishas

underscoredtheneedforrigorousconsistencyamOngal1thoseinvoIvedwitha

Particularcourse－nOtOnlyfbrthecoursematerial，butalsoforthegoalsofthe

PrOgramingeneral．Thereisagreatdealofpressureonfacultytoe用cientlyuse

thelimitedtimeavai1ablefbrsimulationtraining，Whileatthesametimenot

COmPrOmise the goals of the program，namely，that the student　fully

COmPrehendsthematerial．

Thesolutiontointegratingthestylesandphilosophiesofallinstructorsof

Simulatorcoursesliesfirstincoordinationwiththeprogramasawhole．Itis

thereforecruCialthatallinstructorsnotonlyareWOrkingtowardthesamegoals

fbrthesemester，butalsothatthesameinfbrmationispassedontoallstudents

SuCCeSSfully．TheprlmarymeanSbywhichallstudentscanbeassessedequally，

regardlessofinstructor，isthroughtheuseofstandardizedscenariosandcourse

Outlines．Allstudents taking a courseinthe Steam Simulator，for example，

Should be required to performthe same assessment exercises・Thefu11

developmentofthesestandardassessmentsisawofkinprogress．Theexercises

urrentlyinplaceaccomplishthefbllowinggoals（steamanddiesel）：

・　Thoroughknowledgeofallshipsystemsandlayout．Withoutthis

COmPrehension，trOuble－Shooting，teammanagement，andcasualty
managementexercisescannotbeconducted．

・　ThoroughunderstandingoftheinterLrelationshipsbetweenthevarious

SyStemS・

・　Abilitytobringupfullelectricalpowerontheship，舟omadeadbussto

nomaloperation．

・　Abilitytobringthevessel’spropulsionmachineryfromcoldironto

fu11－aWaySeaVOyageandbacktoadockingcondition．

・　FullutilizationofallEngineeringResourcesathand（personnelinthe

Plant，aSWellasthoseonthe“bridge”）・

・　Properadherencetolawsandregulationsregardingsaftty，etC．

・　Recognitionofanylegitimatemethodthestudentusestocompletethe

exercise，aSlongasitposesnothreattopersonnel，maChinery，

environment，Orlegalities．

The exactfom Ofthese assessmentsis stilltaking shape andislargely

dependentuponthefaculty’sfamiliaritywiththeidiosyncrasiesofthesimulators

themselves．In all cases，any deviationfrom safb operating proceduresis

SeVerelypenalized．However，StudentsmustnOtbepenalizedforfollowlngtheir

OwnSyStemfortheassessmentiftheirsystemadherestoenglneerlngprlnCiples．

Experiencehasshownthatthosestudentswhotrulyunderstandthetaskathand

havenotroublebuildingtheirownsafbproceduralsystems，Whereasthosewho

donotunderstandareboundtotryingtomemorizecheckroff1istsorotherstep－

by－StePinStructions．Ratherthanmonitoringvalvepositions，mOtOrStatuSetC．，it

isoftenmorebene重cial任omatrainingperspectivewhenactualtemperatures，

PreSSureSandotherindicatorsarerecorded．

Ourexperiencesalsosuggestthatthemoreengagementthestudenthaswith

hisnler team－mateS，the more each member of the team benents－both
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intellectuallyandsocially．Therefore，SCenariosandassessmentsarestruCtured

insuchawaythatthe貢naloutcomeisnotnecessarilythemostimportantgoalof

theexercise．Rather，ahighscorecanbeachievedsimplybydemonstratlngthat

theaforementionedprogramgoalshavebeenmetandbythestudent（S）reacting

toproblemsencounterednexiblyandinacoordinatedfashion・Theinstructor

toomustbeabletoreactflexiblytothetrainingsituationathand，aSWellasbe

hmi1iarenOughwiththesimulatortoensurerealistic－andthusvalidpplant

reSPOnSe

8　Student鮎edbackandfuturcwork

TodevelopbettercourSeaSSeSSmenttOOIs，WehavebeguntOSurVeyStudentsat

thetime ofassessment（thesecondweekofeachtwo－Weekcycle）・Sample

SurVeyqueStionsareasfo1lows・

1・Oftheknowledgeyouhaveappliedtotoday，slesson，howmuchhas
come丘om：

a．Readingthemanual

b．Askingyourinstructorfbrhelp

C．Askingthestudentproctorforhelp

d．TalkingwithteamLmateS

e．Talkingwithotherpeers

2．Whatdidyoudotoprepareforthelesson？（Checkallthatapply・）

a．Readthemanual

b．Practicedtheparttasktraineronyourown

c．Askedthestudentproctorforhelpwiththepart－taSktrainer
lesson

d．Practicedthepart－taSktrainerwithfriends／team－mateS

e．ReviewthesymboIsused
fl Getisinthefu11missionsimulatorasateam

3・Didyoumeetwithyourteamtoprepareforthelesson？lfso＝

a．Where，andforhowlongdidyoumeet？

b．Whatdidyoudiscuss？（Prqiectsteps，divisionoflabourinthe

Simulator，etC．）？

C・Doyoufeelthatithelpedyousucceedwiththelesson？

4・DoyoufbelthatyouhavebeenglVenenOughinformationtosucceed

withthelesson？lfnot，Whatwasmissing？

5．Couldyouconfidentlyteachthislessontoafriend？

6・Ingeneral，doyoufteltheexpectationsofyouareappropriate？

7・Doyou血ditdifficulttotreatthecomputerasapleCeOfmachinery？

（Doesitseemmorelikeavideogame？）

Weexpecttheresponsestothesequestionstohelpustocontinuetoimprove

ourteachingmethodology，aSWellasmakethestudentsawareOfwhattheycan

bedoingbetter・Knowingnow，forinstance，thatthestudentsinitiallyviewthe

part－taSktrainer as avideo game，We Can remind them ofthe realLWOrld

COnSequenCeSOftheirtrialanderrorclicking・



406MaritimeSecurityandMET

9　Summary

Itisourhopethatwiththispaperwehaveopenedadiscussiononteaching

methodsforenglneSimulatorlal，Classes．EnginesimulationisevoIvingatthe

Califomia Maritime Academy by empowerlngthe students to accelerate the

leam1ngeXperiencethroughteamworkandindependentlearrung．

TeamorganizationhasthegreatestpotentialfbrincreaslngStudentleamlng

and understanding ofthe material．Itisimproved by effbctiveinstructor

mentoringandguidanceonteclmiquesthatpromoteteamwork．

Toencourageindependentlearn1mg，COurSematerialshouldbedesignedso

thatstudentscanworkindependentlyoftheinstructor．Avoiddetailedcheck－0ff

listswhichencouragestudentstomemorizeprocedures．Part－taSktrainersmust

beavailabletothestudentsoutsideofnormalclasstimetopromoteindividual

Study・Theinstructorshouldfamiliarizethestudentswiththepart－taSktrainer
duringthelecturetoencourageitsuse．

Enginesimulationtrainingwi11continuetoimproveintothefutureduetothe

WOrkbeingaccomplishedtostandardizetrainingandimprovementsinstudent

臨edbackthroughthecourSeeValuations．




