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ABSTRACT

Flightskilllossduetotheoveruseofautomationhasbecomeanindustryconcern.Aircraftaccidents
have been attributed to pilots’ inability to manage their aircraft in manual flight resulting from
unexpected changes in automation and loss of situation awareness. While aviation experts have
associatedtheseaccidentstodiminishedstickandrudderskillsfromtheoveruseofautomation,the
problemmaybeattributedtohowpilotsaretrainedinautomatedaircraft.TheFAAhasencouraged
pilotstomanuallyflytoimproveskills;however,limitedopportunitiesformanualflightexistinthe
currentinternationalenvironment,withpotentiallylessopportunitiesinthefutureduetoNextGen
compliance.Acriticalviewofpilottrainingidentifieshowairlinescouldtrainpilotsinmodernday
aircrafttomaximizesafety.Thebenefitofcomputer-basedtrainingtoteachoperatingprocedures,
fixedbasedsimulatorsversuslevelDfullflightsimulators,redesigningtrainingprogramstoimprove
pilots’understandingthroughcognitiveloadtheory,andthepowerofrepetitionwillbeaddressed.
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INTROdUCTION

Pilottrainingformulti-crewaircrafthasbeenplaguedwitheconomicandsafetychallenges.While
advancements in technologyhasmade the flying jobeasier,mechanizationhasmade the jobof
learningcomplexsystemsmorechallenging.

Intheearlyyearsofflighttraining,lossofequipmentandlife,combinedwithoperationalcosts
oftrainingpilotsinanairplane,encouragedsimulatormanufacturerstofocusonbuildingtraining
devicesthatwouldreplicateaircraft.Withgreatsuccess,pilottrainingandcheckingeventsmoved
intoalevelDfullflightsimulator(FFS)eliminatingtheneedforanairplaneduringthetraining
process,notablyreducingtrainingexpenseswhileimprovingsafety.Thiseconomicadvantagesaved
airlinesmillionsintrainingcosts.

Trainingcurriculumshavealsochangedovertheyears.ABoeing727pilotwasrequiredtodiagram
anelectricalsystem,diagnosemalfunctionsduringflight,andproblemsolvewhilenavigatingthe
aircraft.Alternatelandinggearwasmanuallyextendedwithacrowbartypelever,athirdpilotassisted
withsystemsbackupandnavigation,andpilotsmanuallytrimmedcontrolsurfacesforstability.

Today,thatthree-personcockpitcrewhasturnedintoatwo-personflightdeck.Crewmemberswho
onceflewround-dialaircraftnowmanageautomatedaircraftsystems.Anautomatedaircraftrefers
toanairplanewithanauto-flightsystemtoincludeanautopilot,autothrust,andaflightmanagement
computersystemthatenablespilotstocontroltheaircraftbyprogrammingacomputer.
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Many automated aircraft self-diagnose malfunctions and list procedural steps via computer
screens.Airlinepilotsarenolongerrequiredtoattendaformalgroundschool;therefore,theytrain
themselvesathome.Alternatelandinggearisextendedwiththeflipofaswitch,navigationoccurs
viaglobalpositioningsystems(GPS),andtheaircrafttrimsitselfforcoordinatedflight.

Thejobofflyingautomatedaircraftforcommercialoperationshasshiftedfromskill-basedto
cognitive,buttraininghasnotfollowedsuit.Whilepilotsonceflewwithskilltoachievecoordinated
flight, todaycomplexaircraftmanagecoordinationwithautomaticself-trimmingfeatures,where
pilotsprogramcomputerstoachieveoperationalperformance.Duringmanualflight,thepilotdoes
notnecessarilyhavecompletecontroloftheautomatedaircraft.IntheAirbus,forexample,thepilot
pointstheairplaneinadirectiontheywanttofly,andtheaircraftdeterminesthemostaerodynamically
efficientwaytobringaboutresults,toincludeautomatedtrimming.Withthisshiftfromflyingwith
skill, tomanagementwithcognition,howpilotsare trainedandcheckedshouldshift too.While
airlinesareutilizinghighlyautomatedsimulators,thesedevicesmaynotbethebesttoolsforthe
desiredoutcomeoflearningautomatedaircraft.

Duetothereliabilityofautomatedaircraftandeaseofflying,airlines,inconjunctionwithFederal
AviationAdministration(FAA),programssuchasAdvancedQualificationProcedures(AQP),atrain
toproficiencyprogramintroducedin1990,havereducedtrainingfootprints(FAA,2017).While
simulatorshavekeptupwithemulatingaircraft,traininghasfallenshortofoperationalnecessityby
reducingthetrainingfootprintwithanassumptionthatthemoreautomatedtheaircraftis,theless
trainingisrequired.Theeconomicdecisionoftrainingreductionhasnotcomewithoutcost.Deficient
aircraftmanagementskillswithensuingmissedapproaches,earlyconfigurationchanges,andground
mishapsareexpensive.Despiteinsurance,nopricecanbeplacedonlossoflife.

Theaviation industry isgrowing rapidlyandheading full speed intoNextGen,wherepilots
willberesponsibleforaircraftseparation,performsatellite-basedlandingprocedures,andtaxiwith
movingmaps.Withaddedcomplexityandadditionaltasks,reducedsituationawareness(SA)will
beopenforhumanerror.SAisdefinedasperceptionoftheenvironment,understandingthemeaning
ofthatexperience,andtheabilitytoprojectthatstatusintothefuture(Endsley,2010).Pilotsmust
mastercurrent technologyvia thescienceof learning,making roomin theworkingmemory for
additional responsibilitiesof flyingNextGenoperationssafely.Ashift inpilot training,utilizing
appropriatetrainingdevicesandcognitivebasedlearningtechniques,shouldtheoreticallyimprove
pilotperformanceandeliminatefuturecatastrophesandrealizeimprovedeconomies.

Thisarticleidentifiesthescienceoflearning,toincludetheimportanceoftheworkingmemory,
assimilation, repetition, the necessity of understanding versus rote memorization, and matching
experiencetothetrainingevent.Confidenceisimperativetoperformanceandmustbeincludedin
thelearningequation.Thetoolsnecessarytotrainwillbeaddressed,identifyingthebenefitsofnon-
motionversusmotionsimulators.Knowledgeassessmentisalsoessentialtoaviationsafety;yetmay
befallingshortundercheckingmethodologies.

Note:TheauthorisaBoeingB777pilotwith33-yearsairlineexperience;typeratedontheA330,
B777,B747-400,B747-200,B767,B757,B737,aircraft;21-yearsinstructinginsimulatorsonBoeing
aircraft,whileflyingtheline;authorednumerousairlineflighttrainingprograms;author,speaker,
andisadoctoralcandidateinaviation,withEmbry-RiddleAeronauticalUniversity.

AUTOMATION CHALLeNGe ReVIew

Piloterroroccursbecausepilotsarehuman.However,piloterrorduetolimitedknowledgeofaircraft
operatingsystemsandproceduresisinexcusablewhencosteffectiveopportunitiesareavailableto
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