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ABSTRACT

Thispaperreportsthefirstresultsofanexperimentalresearch,carriedoutinaprivateschoolwith
9thgradestudents,wherethe4C/ID-modelwasusedforteachingandlearningelectriccircuits.The
authorsdescribe theprinciples and featuresof the instructionalmodel, that is suitability for the
teachingandlearningofcomplexknowledgeandskillsandyettheirpermeabilitytodevelopdigital
educationalresourcesandlearningenvironments.Theauthorsanalysethepreliminaryexperimental
resultsintermsofstudents’performance(bothreproductionandlearningtransfer),mentaleffortand
instructionalefficiency.Theyalsosuggestcluestofutureresearch.
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INTRoDUCTIoN

Inthispaperwepresentthefirstsresultsofaresearchbasedonthe4C/ID-model(FourComponents
–InstructionalDesignModel),suitableforcomplexlearning,developedbyvanMerriënboerand
colleaguesinthe90s(vanMerriënboer,1997),thatcorrespondstoanextendedversionofthearticle
“Applyingthe4C-IDModeltotheDesignofaDigitalEducationalResourceforTeachingElectric
Circuits:EffectsonStudentAchievement”presentedattheIDEE2014workshop(Melo&Miranda,
2014).Despiteoftheexistenceofotherinstructionaldesignmodels,the4C/ID-modelacquireahigh
formulismlevelevidencingasasuitablemodeltoteachcomplexskills,asitismostofthelearning
that takesplace at school andprofessional training.Moreover, thismodel is very susceptible to
thedevelopmentofdigital educational resources andmultimedia learningenvironments that are
increasinglyusedineducationandvocationaltraining.

Wewillconsiderthedesignofadigitalresourceforteachingandlearningelectriccircuitsbased
onthismodelandthemainresultsachievedwithitsapplicationtostudentsinthe9thyearofschooling,
followinganexperimentalresearchdesign.

Themainobjectiveof this study is to compare the effectsof two instruction approaches in
reproductionandtransfertasks,perceivedcognitiveloadandinstructionalefficiency.

Scienceaimstoachieveseveralgoals,includingreplicatingresultsandinnovating.Theinnovative
dimensionofthisarticleistheapplicationofthe4C-IDmodeltothebasiclevelsofeducation,since
untilnowithasbeenusedinuniversityandprofessionaltraining.
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THE 4C/ID-MoDEL BACKGoUND

AsrefersAnderson(1983),amodelisanapplicationofatheorytoaparticularphenomenon.Atheory
isaprecisedeductivesystem,moregeneralthanamodel.Oftentheoriesaregroupedintoframeworks
anda framework isageneralsetofconcepts forunderstandingadomain,but isnotsufficiently
organizedtoconstituteatheory;fromthesameframeworkwecandeductvariouspredictivetheories.

The4C/ID-modelwasdevelopedbasedonsomegeneralprinciplesofInstructionalDesign&
Technology(ID&TorID)(Reiser,2001),whereweemphasizetheinfluenceoftheADDIEmodel
andtheworkofRobertGagné(Gágne,1975,1984,1985)andmorerecenttheories,asthecognitive
theoryofmultimedia learning,developedbyRichardMayerandcollaborators(Mayer,Heiser&
Lonn,2001;Mayer&Moreno,2003;Mayer,2005)andthecognitiveloadtheory,establishedby
JohnSwellerandcolleagues(Sweller,vanMerriënboer&Paas,1988;Chandler&Sweller,1991;
Sweller,Ayres&Kayuga,2011).Allthesetheoriescanbeintegratedintotheinformationprocessing
framework,wherememory(associatedtoothercognitiveprocesses)isthebasisandtheresultof
thecognitiveactivitythatoccursduringlearning.Allthesetheoriesandmodelscanbeincludedin
thecognitiveframework.Thereareotherstwoframeworks:thebehaviouristandtheconstructivist
frameworks,eachofwhichhasgivenrisetotheoriesandinstructionalmodels(Reiser,2001;Wilson
&Cole,2001).

AsemphasizeWilson,Jonassen,andCole(1993),IDasadisciplinerestsonthetwinfoundations
of(1)asystemsdesignmodelformanagingtheinstructionaldevelopmentprocess(likedeADDIE
model)and(2)theoriesthatspecifywhathigh-qualityinstructionshouldlooklike(Reigeluth,1983,
1987).

LikeothersIDmodels,the4C/ID-modelgivesagreatimportancetothelearningtasks(Child,
2004).Theyarethecoreoftheinstructionalprocess,whichconsistsoffivesteps:Analysis,Design,
Development,ImplementationandEvaluation–ADDIE(Branson,Rayner,Cox,Furman,King&
Hannum,1975).However,learningtasksin4C/ID-modelareintegralandrealtasksthatthelearners
orprofessionalsmustperform.This isamajordifferenceof thismodelwhencomparedtoother
modelsthat,inmostcases,dividetheoveralllearningtasksintosubtasksofeasierachievement.Most
oftheID’modelsuseabottom-upstrategy,consideringthatmuchoftheknowledgeandskillsare
betterlearnedbymeansofassociativeprocesses.ItisthecaseofProgrammedLearningbySkinner
(Skinner,1954,1968).

Butweknowthatitisnotalwaysso(vanMerriënboer,1997;Swelleret.al.,2011;Wertheiner,
1945).Thebasicskillstrainingandthedevelopmentofautomatismsareessentialtotheperformance
ofmanyactivitiesbuttheseshouldbepartofthetaskasawhole.Wethinkthatsomeofthetransfer
problemsexpressedbystudentscomefromthewaytheyweretaught(Miranda,2005)andoneofthese
problemsliesonthelackofprescription,trainingandpractice(whichisoftenoneoftheproblems
oftheconstructivistmodels)orthesegmentationoftasksproposedbybehaviouralmodels(Skinner,
1968).Wethinkthatthecognitiveapproachorframeworkanditstheoriesandmodels,mainlythe
4C/ID-model,combinedthebestofbothworlds.

The Multimedia Learning Theory
Theuseofthe4C/ID-modelinthedesignofdigitallearningenvironmentsfollowstheassumptions
ofthemultimedialearningtheorydevelopedbyRichardMayer,whichpositsthathumanslearnbetter
fromwordsandimagesthanjustwords–themultimediaprinciple(Mayer,2005;Paivio,2006a,
2006b).However,inordertopromotemeaningfullearningitisnecessarythatmultimediamessages
aredesigned from theway thehumanmindworks, i.e. how ithandles this typeof information.
Thetheoryisbasedonthreeassumptionsandfivecognitiveprocesses,derivedfromtheresultsof
experimentalresearchdoneinthefieldofcognitivepsychology.Thethreeassumptionsare:(1)the
humansysteminformationprocessingincludeddoublechannelsfortheprocessingofvisual/pictorial
andauditory/verbal(theassumptionofdualchannels)(Baddeley,1997);(2)eachoneofthechannels
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