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ABSTRACT

ThisarticleinvestigatedmeasurementsystemanalysisandsystemthinkinginSixSigma,aswellas
thefactorsthatinfluencetheseactions.Ifthemeasurementsystembeingusedtoaccumulatedata
fromtheprocessdeliversdependableandaccurateresults,themeasurementsystemanalysisregulates
it.Processimprovementinitiativescanbederailedbyfaultymeasurementsystems.Also,managers
whohavereadfaultydatacanbemisledintomakingwrongdecisions.Tocollecttrustworthydata,a
reliablemeasurementsystemisestablishedwiththisprocess.Amethodtoassessanorganizationasa
systemandinterpretitspracticesasawholewithSixSigmaissystemthinking.Also,fixingasystem
asawholehelpstoidentifytherealcausesofissuesandtoknowwheretoaddressthem.Thisarticle
addressedthecontributionofthesetwomethodstoanoverallsuccessofanorganizationoperating
SixSigma.Themostcurrentvariables,concepts,andmodelswerestudiedwithinoperationsand
projectmanagement.Byusingadesign-science-investigatestrategy,thisstudyapprovedofavaluable
growthrevealforreasonableandhypotheticalapplication.Thisstudyallowedustogenerateafitting
assessmentmodelthatwillfilltheresearchvoid.Also,thisstudycontributedtotheengineeringfield
withimprovedprojectsuccessratesandteamcommunication.
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INTRoDUCTIoN

Sincedataisthedrivingforceintoday’ssociety,itimpactseverythingindailyliving.Dataisusedby
organizationsinmillionsofways,suchascollectingdatainmassiveloadstomeasureandinspect.Since
organizationsbasetheirdecisionsonmeasurements,theyareimportant.Also,inanyestablishment,
measurementsystemsareimportant.Thequantificationofspecificcharacteristicsisenabledbythis
systemthatrelatesmeasures.Tovalidateaparticularunitofmeasure,gages,software,andpersonnel
arerequired.Measurementmethod,measurementprocess,measurementinstruments,andreference
standardsareincludedinthesystem.Decisionsregardingtheservicesprovidedbyanorganization
arebasedonmeasurementvalues.Withunreliablemeasurements,mistakesandbaddecisionsare
made.Moreaccuratemeasurementsmeanfewererrorsthatwilloccurinfutureprocesses.Toassure
accuratedata,processeshavetobesuitabletotheirapplication(Little,2001;Galli,2018c;Milner,
2016;Detert,2000;Zelinka&Amadei,2019).

However,measurementsystemsarefromperfect,andtherecanneverbeasystemcompletely
freeoferror.Therecanbesmallerrorsthatwillbemostlyinsignificantandbigerrorsthatcanbe
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uselessbecausetheyareunreliable.Process,suchasatestmethod,personnelincludingoperators
andtheirskill level,equipment’sgagesandtheircalibratedsystem,itemsmeasuredtheirsample
plan,andenvironmentalfactors,suchastemperatureandhumidityaredifferentsourcesofvariation.

Amethodof determining the amount variation that existswithin ameasurement process is
measurementsystemanalysis.Theoverallprocessvariabilityisdirectlycontributedbymeasurement
process.Thesystem’saccuracy,precision,andstabilityareevaluatedbythemethodthatcertifiesthe
systembasedonitsfindings.ComponentsofmeasurementsystemvariationareoutlinedinFigure1.

Amethodologythathelpstoimproveanorganization’sprocessesbyusingstatisticalanalysis
isSixSigmabytranslatingoperationalproblemsintostatisticalproblems.Tosolvetheseproblems
andtotransformtheresultsintopracticalactions,statisticaltoolsareused(Pourdehnad&Robinson,
2001;Andersen,2014;Galli,2018b;Loyd,2016;Nikabadi&Hakaki,2018).Withadata-drivenand
greatlymethodicalapproach,defectsareeliminated.Thismethodcanbeusedonanyorganization
processinanyfield.Also,todeterminewhatcanbedefinedasaSixSigmadefect,clientspecifications
areused.Diminishingtheinconsistenciesinanorganizationprocessesisthetarget.Toachievetrue
SixSigma,34millionopportunities is themaximumtobekeptbyorganizationalprocesses.Six
Sigmaisabusinessstrategythatseekstoidentifyandeliminatecausesoferrorsordefects-defined
asanythingthatcouldleadtocustomerdissatisfaction(Azar,2012;Antony,2004;Al-Kadeemetal.,
2017a;Galli,2018a;Nabavi&Balochian,2018).AveryimportantreasonwhyestablishmentofSix
Sigmaissignificantisreducingdefects.

Toidentifyproblemareasandrecurringissuesthataffectqualityexpectation,employeesuse
certaintechniques.WithpropertrainingofSixSigma,employeeshavetheskillstoidentifyproblems
thataffectproductionorperformance.Inturn,thishelpstoidentifyareasforimprovementandcan
beworkedoncontinuously.WithSixSigma,thevariationsandwastethatappearafterimprovement
ideascanalsobeeliminated.

Whenthegoalistoresolveaproblemimmediately,SixSigmaisbest.Sinceitsfocusisclosing
inonproblemsinaprojectenvironment,thereisnoperspectiveofthebiggerpicture.Rootcauses
arenotthemainfocus,sotheproblemsremain.Becauseofthis,organizationsandstakeholdersare
notfullysatisfiedbecauseexpectationsoflong-termsolutionsarenotmet.InorderforSixSigmato
becomefullysatisfying,itmustincorporatesystemanalysistogetabroaderperspectiveanddevelop
long-termsolutions.

Withcompetitionintheworldcontinuallyincreasing,organizationshavebeenforcedtoadapt.
Focusingonqualityimprovementandanticipatingcustomerexpectationsisnecessary.Furthermore,

Figure 1. Components of measurement systems
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