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Abstract

Intheaviationworld，theintroductionofCockpitResourceManagement（CRM）

hasbeensaidtobethegreatestsuccessinpreventinghumanerrorseverattained

inthe20thcentury・Humanerrorisverylikelytobemade，anditisimpossibleto

eliminate every error．CRM wasintroducedfromthe awarenessthathuman

beingsarealwayspronetomakingerrors，andbydeveloplngtheideathatany
POSSibleerrorchainshouldbecutbeforethehumanerrorcausedanaccident．In

the shipping world，eSPeCiallyinJapan，the accidentinvoIving㍑DiamOnd

Grace”，WhichwasstrandedwestofNakanoseinTokyoBayin1998，mOtivated

thestudyofaBridgeResourceManagement（BRM）trainingprogramfollowing

themodeloftheCRMconcept・However，itisstilIunderwayandwi11probably
takemuchmoretlmeforBRMtobecomeadependablesystemintheshipping
WOrldandbecomenmlyestablished．

The authors，While collaboratingwithCRMexperts，are Studyinghowto
OrganizeaBRMtrainingprogramtoapplythesystemintheshippingworld・ln

thispaper，theauthorsreportontheprocessofplannlngtheBRMBasicCourse
fori血OductiontobegimmerSandontheresults obtained丘om aquantitative
analysisofthee飴ctsofsuchplannlng．
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l BridgeResourceManagement

l．10bjectivcofaBRMTraiTlingProgram

Generally，anaCCidentislikelytobecausedbyvarious払ctorsthatinteractina
COmPlexway・ltisconsideredthatanaccidentisusuallycausednotbyaslngle
eventbutbymanytrivialeventsthatinteractwitheachother．Inotherwords，a
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humanerrorthatisconnectedwithothererrorsinachaincancauseanaccident．

Therefore，tOPreVentaCCidents，WeShould坑ndsucherrorsquicklyandshould

breaktheerrorchainunderaccuratesituationawareness．

Naturally，humanerrorsshouldbeeliminated，andifahumanerrOrShould

happenbyanychance，membersoftheteamshouldcooperatewitheachother

andtrytocuttheerrorchainstOPreVenttheerror舟omcausingarealaccident・

TheobjectiveoftheBRMtrainingprogramistoimprovethetotalperfbrmanCe

oftheteamundersuchaconceptasstatedabove・

1．2Cuttingtheerrorchain

Tocuttheerrorchainassoonaspossibleandpreventthepossibleconnectionof

ahumanerrorwithanaccident，thekeypointistopromotecommunicationand

teamworkbetweencrewmembers・Consequently，itisindispensabletoproduce

a什iendlyatmosphereinwhichcrewmemberscanmakereportsorsuggestions

＆eely，andalsototrytopromoteacorrectunderstandingofanyinfbrmation

received．Itshouldbenotedthatunderan authoritativereglme，One PerSOn’s

arbitrarydecision，COrtjecture，OrPr亘iudicemayleadtoovercon甫dence，inviting

confusionand血allycreatingachainoferrorswithoutbeingabletomakeuseof
theresourcesthatareaVailable．

TheBRMtrainlngprogram，inthissense，PrOVidesmeasurestopromotethe

totalperfbrmanceofthetearnwithseriouseffbrtsbeingmadetoeliminatean

authoritygradientandtoimprovecommunication・TheessenceoftheBRM

trainingprogranistoimprovethequalityofshipoperationsbyfu11yusingevery

resource，includinghumanresourCeS，andbyhavingmemberscooperatewith

eachotherinaspiritofmutualrelianceandrespect，intheconvictionthatthekey

tosafbnavigationisgoodteamworkandcommunication・Consequently，itis

importantfor each crew member，inthe BRM training program，tO try tO

understandtheimportanceofhumanrelationsandthee舵ctsthatwordsand
behaviorhaveonothermembers．

ThatiswhytheBRMtrainingprogramissaidtobeaprogramthatisnot

abouttoimproveshipmaneuvermgskillsonthebridge，butisaboutpromoting

animprovementofconsciousnessabouteachperson▼sbehavioralpatterns・

2　BRMI主asicCourse

2．1PlanningtheBRMBasicCotIrSe

ThepurposeofaBRMtrainingprogramistomakeeachmemberoftheteam
understand how he should behave as a member，namely the basic attitude

requiredandthemostdesirablebehavior・
Theauthors，incollaborationwithCRMexperts，arePlannlngtheBRMBasic

Course as anintroductory coursefor beginners・AIso while verifying the

effbctivenessofthetrainingprogram，theyarewo正ingtoestablishadependable

BRMsystemintheshippingworld・ThefocusinthisBRMBasicCourseisthe

efFbrtstoeliminateanauthoritygradientandenhancecommunication・
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2・2BRMBasicCollrSeinpractice

TheBRMBasicCourseisashortone－dayprogramplannedasanintroductory

COurSeforbeginners・ItisacombinationoflectureSandpracticeuslngaShip－
handlingslmulator・Inthemomlng，lecturesaimatchanglngtheconsciousness

Ofmemberssothattheycanunderstandthewayofthinkingandthenatureof
behaviorundertheBRMconceptandutilizetheresultsintheirroutinework．In

theaRern00n，praCticeuslngaShip－handlingsimulatorisprovidedsothatthe
ChangeofconsciousnessundertheBRMconceptcanbeestablishedinpractical
behavior．

Tablel：　Thegroupconstructionoftrainees．

Training

S ession

Job

Experiences

（Year）

Cla86

1st

3 3／0

9 3／0

10 Q／M

11 C／0

21 C／0

23 C／0

2 nd

7 Q／M

10 3／0

22 C／0

23 C／0

23 M aster

27 M aster

3rd

2 3／0

5 3／0

12 Q／M

15 C／0

15 C／0

17 C／0

24 M aster

Q／M 3／0 C／0 M aster Totals

1 2 3 0 6

1 1 2 2 6

1 2 3 1 7

Totals 3 5 8 3 19

The BRM Basic Course was delivered at Kobe University；Facultyof
Maritime Sciencesand was dividedintothree sessions．Nineteen ofncersand

CreWfrom the same shipping companylnCluding Masters，Chief OfBcers，

SecondOfncers，ThirdOfBcersandQuarterMastersparticipatedasindicatedin
Tablel．

3　EvaluationoftrainingresultsintheBRMBasicCourSe

3．1Evaluatiomindex

ItisaprlnCipleoftheCRMtrainingprograminaviation，Whichisthemodelof

BRM，nOttOeValuatetheprogressofeachmember．However，iftheresultsof

training could be observedinchangingthe consciousness of each person，

WhetherinCRMorBRM，Wemightevaluatehowfarandinwhatmannerthe
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change ofconsciousness has progressedin anindividualor group・So，the

authorshavestartedworkondeveloplngateClmiquetoevaluatethetraining
results．

lntheBRMBasicCourseanevaluationtestintheformOfaquestionnaire

wasglVenbefore and aRerthetrainingto evaluatetheresultsby analyzlng
variationsinscores．Thistestevaluatedninedif托rentareassuchas（1）inquiry，

（2）sharing ofsense ofrisk，（3）sharing ofcrisis awareness，（4）advocacy，

（5）connictresolution，（6）decisionmaking，（7）critique，（8）leadership，and

（9）followership．Fivequestionswerepreparedtocovereachareafbratotalof

45・Amongthe丘vequestionsoneachevaluationitemthereweretwoorthree

reversequestionsplacedatrandom・Theseanswersrequiredaselectionfrom

amongthefollowing：（1）absolutelywillnot，（2）perhapswillnot，（3）donlt

know，（4）perhapswi11，（5）absolutelywi11．

¶le SCOrefor each memberis described as anumericalvalue uslngthe

鉛llowlngindex：
Consciousnesslevel

Consciousnesslevelbeforetraining
＝SCOreinthetestbefbrehand／fullmarksxlOO

ConsciousnesslevelaRertralnlng

＝SCOreinthetestaftertraining／fu11marksxlOO

Tmprovementdegreeofconsciousness

lmprovementdegreeofconsciousness
＝（COnSCiousnesslevel a氏er training－COnSCiousnesslevelbefore

training）

Improvementrateofconsciousness

ImprovementrateofconsciousneSS

＝lmprovement degree ofconsciousness／（100－COnSCiousnesslevel

beforetraining）

3．2　Resultsofevaluation

3．2．1Ef鮎ctsoftrahingasawhole

AnevaluationwasmadetoseeifanychangeWaSObservedinconsciousness
after BRM Basic Course tralnlng，Paylng Particular attention to the

consciousnesslevelbeforeandaftertralnlng，aSWellastheimprovementdegree

andimprovementrateofconsciousness・Theindex坑guresofthisevaluationare

shownintheaveragefiguresaccordingtooccupationalclassesinTable2・

AsthefiguresundertheconsciousnesslevelbeforetraininginTable2show，

thereisnotmuchdi飴renceinBRMconsciousnessbyoccupationalclassbefore
什aining．

But，ifwepayattentiontoimprovementdegreeandimprovementrateof

consciousnessshowninFigurel，althoughachangeOfconsciousnesshasbeen

madeineveryclass，itisclearthatthetraininge飴ctwasremarkableincrew
membersoftheloweroccupationalclassessuchasThirdOfBcerandQuarter
Master．Therefore，itcanbesaidthattheBRMBasicCoursehashadagreater

impactonimprovlngtheconsciousnessofmembersintheloweroccupational
classandencouragedtheirchangeofconsciousnessregardingBRMbdlaVior・
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Table2：　Theaverage重guresaccordingtooccupationalclasses．

ConSOiousness ConsoiouSneSS lmprovement lmprovement

level before level after degree of rate of

training training COnS610USneSS GOnSG10uSne＄S

Q ／M 69．6 80．6 10．9 36．0

3 ／0 7 1．6 83．4 11．9 4 1．8

C ／0 76．0 80．8 4月 20．0

M aster 72．6 78．1 5．6 20．3

A verages 73．3 8 1．1 7．7 29．0

Im pro ve m e nt　　　　　　　　　　　　　　　　　　　　　　　 lm provenne n t

de g re e o f　　　　　　　　　　　　　　　　　　　　　　　　　 r8te Of

CO n S C 10 u Sn e S S　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　 （：OnSCl0USn e SS

2 5

2 0

15

10

5

0

口Im prove m e nt d eg re e o f

5 0

4 5

4 0

●
‾‾‾‾‾‾‾‾‾▼■‖■‾‾一‾‾‾‾　　 ◆lm provem e nt rate of

◆　　　　　　　　　　　　　　 COnSC10U Sn e SS
3 5

3 0

2 5

◆ 20

15

10

5

0

◆　　 一　一　一一一　一　一一一一　　 一■一　一一　一

Q ／M　　　　　　　 3 ／O　　　　　　　 C／O　　　　　　 M aster

Figurel：Improvementdegreeandimprovementrateofconsciousness．

3．2．2E恥ctofTraiming什omFocusPoint
Anevaluationwasmadetoseewhichofnineevaluationitemsshowedthemost

remarkablechangeofcpnsciousness，paylngattentionto consciousnesslevels

before and a鯖er training．Theindex負guresinthe evaluation are shownaS

averagesaccordingtotheevaluationitemsinTable3andFigure2．

Comparlngtheconsciousnesslevelsbeforeanda鮎rtraining，itcanbenoted

thatthelevelhasbeenraisedfbreveryitem．

The average坑gurefor consciousnesslevel before training，taking every

evaluationitemandeverytraineeintoaccount，is73．30，Whilethecorresponding

figurea魚ertrainingis81．05．

Consideringthese重gures，WeCanObserveinTable3andFigure2thatthe

improvementofconsciousnesslevelduetotraininglSSufficientfbritems1－5．In
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theBRMBasicCourse，thelectureandpracticeuslngaShip－handlingsimulator

foCusOneValuationitemslto5．AsthetraineesTchangeOfconsciousnessfbr

theseitemswasdeemedtobesu用cient，itcanbecertainlymaintainedthatthe

traininghadsomerema止ableresults・

Tal）le3：　Averagesaccordingtotheevaluationitems・

Evaluation
Con86 iouSneSS Con80 iou＄neSS

leve l before leve l after
Item s

t ra 弓n in g tra in ing

1 7 8．16 8 4．2 1

2 8 1．32 9 1．0 5

3 7 9．21 8 6．32

4 7 臥16 8 3．95

5 7 1．84 8 2．89

6 6 8．16 7 8．95

7 6 5．00 6 8．68

8 7 1．05 7 6．05

9 6 6．84 7 7．37

A v e rag e s 7 3．30 8 1．05

Figure2：　AveragesaccordingtotheevaluationitemsT
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Thelmprovementrateofconsciousnessa氏ertrainingaccordingto

evaluationitemsandoccupationclasses．

E va lu at io n

lte m s
Q ／M 3 ／0 C ／0 M a st e r A v e ra ge S

1 4 0 ．00 3 9．13 20 ．6 9 0．00 2 7．71

2 69 ．57 50 ．00 3 8．8 9 4 0 ．00 5 2．11

3 33 ．33 4 3 ．33 2 8．00 22 ．22 3 4．18

4 2 3 ．53 60 ．00 14 ．7 1 8．33 2 6．5 1

5 4 4 ．44 62 ．96 2 9．55 22 ．22 3 9．2 5

6 3 7 ．50 5 5 ．56 2 5．00 2 6．92 3 3．88

7 －5 ．26 5．56 14 ．8 1 20 ．83 10 ．53

8 4 4 ．44 2 9 ．4 1 －2 ．50 1 1．11 1 7．2 7

9 2 7 ．78 4 8 ．72 22 ．45 2 5 ．00 3 1．7 5

A ve ra g e 3 5 ．98 4 1．80 20 ．00 2 0 ．27 2 9．03

Figure3：　Thelmprovementrateofconsciousnessaftertrainingaccordingto

evaluationitemsandoccupationclasses．

3．2．3EfFbctoftrainingbyevaluationitem

Table4and Figure3Show the rate ofimprovement oftrainees’change of

COnSCiousneSS alter training according to evaluationitemsand occupation
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Classes・Withyoungercrewmembers，．SuChas ThirdO用cersand Quarter
Masters，theimprovementrateofconsclOuSneSSWaSgenerallyhigherforeach
evaluationitem．With ThirdOfficers，theimprovement ofconsciousness was

rema止al）lyhighforitem4“advocacy”anditem9“followership”・Thismaybe

becausesuchbehaviorwasrequiredofyoumgerCreWmemberssuchasThird

OfficersandQuarterMastersonthebridgeofaship．Thismaybeoneofthe

maincharacteristicsidentifiedfromevaluatingthetrainingresults．

Theitem，for which theimprovement rate of consciousness was high，

regardlessoftheoccupationalclass，WaSitem2㍍sharingofsenseofrisk”・This

isprobablybecauseeverybodybelievesitisimportanttohaveacommonsense

al）OutthetechnicalrisksinvoIvedinshipoperationsregardlessofoccupational

class．Onthe other hand，theitem　for whichtheimprovement rate of

COnSCiousnesswaslowregardlessofoccupationalclasswasitem7，“Critique”・

Critiqueswerenotverycommonorprevalentamongtheship’screw■Thisis

becausetheydonotperCeivethenecessityofthisitemyet・

4　Conclusion

BRMtraining，withMasters，ChiefOfficers，ThirdOfncersandQuarterMasters

inateam，WaSPerformedandaquantitativeevaluationwasmade，Ontheresults

for19trainees．Asaresult，thefo1lowlngWaSClarined：

（1）Remarkablechangeofconsciousnesswaspromoted・Thiswasclear1y

observedincommunicationandinbeingfreefromauth0ritygradient，

asthesearethefocalpointsoftrainingintheBRMBasicCourse・Thus，

itcanbejudgedthattheexpectedresultsoftheBRMBasicCoursehave

beendulyachieved．

（2）The BRM Basic Course had a greaterimpactinimprovingthe

COnSCiousnessofcrewmembersinloweroccupationalclasses．Soitcan

beunderstoodthattheBRMBasicCoursewillencouragemoreyoung

CreWmemberstoimprovetheirconsciousnessinBRMbehavior・

（3）With　Third Officers，the consciousnessimprovementinitem　4
“advocacy”anditem9“followership”wasremarkablyhighcompared

toothercrewmembers．

（4）Theitemforwhichtherateofconsciousnessimprovementwashigh

regardlessofoccupationalclasswasTtem2“sharingofsenseofrisk”・

（5）TheitemforwhichtherateofconsciousneSSimprovementwaslow

regardlessofoccupationalclasswastheitem7“critique”．

It had been commonknowledgeinBRM training that the result of

COnSCiousneSSimprovementforindividualtraineeswasnotevaluated・However，

the authors tried to evaluate quantitatively the results of consciousness

improvementin BRMtraining．Asaresult，itbecamepossibletodecide，by

applyingindex瓜gures，”whichpartofthetraininglSuSefu1forwhat，andhow

much．”These were not previously known．The results obtained willbe as

fbedbacktofurtherimprovethetrainingsystemandtheevaluationtechnique・
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