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ABSTRACT

AdaptiveLearning(AL),anewweb-basedonlinelearningenvironment,requiresself-regulatedlearners
whoactautonomously.However, todate, thereappearstobenoexistingmodeltoconceptualize
differentaspectsofSRLskillsinAdaptiveLearningEnvironments(ALE).Thepurposeofthisstudy
was todesignandempiricallyevaluatea theoreticalmodelofSelf-RegulatedLearning(SRL) in
ALE’sandtherelatedquestionnaireasameasurementtool.Theproposedtheoreticalmodel,namely,
“AdaptiveSelf-RegulatedLearning(ASR)”,wasspecifiedtoincorporatetheSRLskillsintoALE’s.
Basedonthismodel,theAdaptiveSelf-regulatedLearningQuestionnaire(ASRQ)wasdeveloped.
ThereliabilityandvalidityoftheASRQwereevaluatedviathereviewofacontentexpertpanel,
theCronbach’salphacoefficients,andconfirmatoryfactoranalysis.Overall,theresultssupported
thetheoreticalframeworkandthenewASRQinanALE.Inthisarticle,thetheoreticalandpractical
implicationsofthefindingswerediscussed.

KeyWORdS
Adaptive Learning, Adaptive Self-Regulated Learning Model, Adaptive Self-Regulated Learning Questionnaire, 
Questionnaire Development, Self-Regulated Learning, Validation

INTROdUCTION

TheInternethasbecomearobust,dynamic,andflexiblewayofcommunicationandamediumof
learningwhichdevelops“learning-on-demandandlearner-centeredinstructionandtraining”(Khan,
2001,p.4).Additionally,itcanbeeasilyintegratedintoeducationalsettingstoofferopen,web-based,
interactive, and innovative learning for anyone, anytime, and anywhere. The online learning, or
e-Learning,isaground-breakingevolutionintheeducationindustry,however,oneofthechallengesis
thehighattritionrateduetoitsstaticlearningenvironmentusingone-fits-allcurriculum(Karampiperis
&Sampson,2005).AdaptiveLearning(AL)canbeanalternativetothetraditionalone-size-fits-all
curriculumofonlinelearning(Brusilovsky,2001)anditcanpersonalizethelearningexperiencefor
eachlearner(Karampiperis&Sampson,2005).
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InAdaptiveLearningEnvironments(ALE),learnersneedtogothroughacomplicatedprocess
tolearnthematerials.Therefore,itrequireslearnerstobeequippedwithskillstoperformwelland
incorporatedifferentresourcesintotheirlearningprocess.Self-RegulatedLearning(SRL)would
beoneoftheskillswhichcouldhelplearnersconstructknowledge,completetasks,andimprove
performance.

SRL skills are critical factors in student success in online learning environments (OLE)
(Barnard-Brak,Lan&Paton,2009;Chen&Huang,2013;Bambacas,Sanderson,Feast,&Yang,
2013).Zimmerman(2008)indicatedtheimportanceofSRLintheperformanceandachievementof
studentsinface-to-face,online,orblendedlearning.TheSRLskillsinOLEarevitalwhichrequire
autonomousandself-regulatedlearners(Ally,2004;Kramarski&Gutman,2006;Barnard,Lan,To,
Paton,&Lai,2009).WhenSRLskillsareessentialtothesuccessofonlinelearners,theycouldbe
evenmoreindispensableinALE’swherelearningtasksandmaterialsareindividualizedaccording
tothecognitiveabilityofeachlearner.ALlearnersworkalonewiththesystemwhichmayrequire
moreautonomy,internalcontrol,andSRLskills.ALLearnerswithlowSRLprofilesmaynotbeable
toaccomplishcomplicatedlearningtasksautonomously.ALLearners’SRLskillscanbeconsidered
astheirabilitytocopewiththepotentialproblemsof“managingthebreadthanddepthofelectronic
resources”(Hoe&Joung,2004,p.1).

However, the roleofSRLskills inALE’shasnot received the sameattention as it does in
OLE’s.Consequently,afewbodiesofresearchhaveyetexaminedtheSRLskillsofALlearners.The
presentmodelsofSRLskillsinface-to-facelearningenvironments(suchasMSLQ;Pintrich,Smith,
Garcia,&McKeachie,1993)orinOLE’s(suchasOSLQ;Lan,Bremer,Stevens,&Mullen,2004;
Barnard,Paton,&Lan,2008)mightbeirrelevantinALE’sduetothedifferencesbetweenthese
learningenvironmentsandthecontext-specificprocessofself-regulation(Ally,2004;Zimmerman,
1998).Despitethesefacts,aconceptualframeworkofSRLwithinALEandanempiricallyvalidated
instrumenttoexaminethetrustworthinessofthisconceptualframeworkarenotavailable.Therefore,
atheoreticalframeworkandavalidinstrumentspecificallydesignedforthisenvironmentareneeded
atthispoint.

ThepurposeofthisstudywastoproposeaconceptualframeworkofSRLskillswithinALE’s
which is called ‘Adaptive Self-Regulated Learning’ (ASR) model. Based on this model, a new
instrument,namely,theAdaptiveSelf-RegulatedLearningQuestionnaire(ASRQ),wasdeveloped,
validated, and implemented to test the validity and trustworthiness of the proposed theoretical
framework.ThefactorstructureoftheASRmodelwastestedwithaconfirmatoryfactoranalysis(CFA)
oftheASRQscores.TheresultoftheCFAwillshedlightonthescorevalidityoftheinstrument.

BACKGROUNd

What is Adaptive Learning?
Thehistoryofdistanceeducationgoesbacktothefirstcorrespondenceprogramcourseofferedat
theUniversityofChicago.Thereasonbehindtheexpansionofthesecourseswasthedemocratic
movementineducationwiththeaimofequalaccessofeveryonetoeducationalopportunities.Inthe
1980s,virtualeducationwasexpandedtomeeteconomicandcommercialneedsintheU.S.Also,
withtheintroductionoftheInternetinthefieldofeducation,OpenLearningshiftedtomoreonline
or networked learning and was more widely used (Gunawardena & McIsaac, 2003). But online
learningasanevolutionintheeducationindustryfacessomechallengessuchasthehighattrition
rateandone-fits-allcurriculum(Karampiperis&Sampson,2005).AdaptiveLearningSystem(ALS)
asanewinnovativelearninginstrumenthasbeenincreasinglyutilizedtoaddressthesechallenges.

Asanonlinelearningsystem,ALShasbecomemorewidespreadfromtheearly1990s.The
expansionoftheWorldWideWebwithitsadaptivenaturefordiverseaudiencesfollowedbythe
accumulationofresearchinthefieldofadaptivetechnologieswerethemaindrivingforcesbehind
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thegrowthofadaptivetechnologyasbothattractiveandchallengingplatformsforeducatorsand
researchers(Brusilovsky,2001).Thisnewtechnologyisconsideredasthenextgenerationofthe
digitallearningenvironment.

By the emergence of “Artificial Intelligence” (AI) and the advancement of technologies as
aresearchfieldinlaboratories, integrationofALS’shasbeengrowingsince1996.ALS’sasthe
“computer-basedsystems”employAItoemulatetheteacher-guidedlearningexperienceandadjusting
instructionalstrategiesbasedontheinteractionwithlearners”(Murray&Perez,2015,p.114).

ALS’sincorporatehypertext/hypermediasystemsbasedonthecharacteristicsofusersinthe
so-called‘usermodel’andapply thatmodel toadaptdifferentpartsof thecontent foreachuser
(Brusilovsky,1995).ALS’sgiveapresentationspecificallymodifiedtofitauser’sknowledgeof
subjects(DeBra&Calvi,1998),suggestasetoflinksfornextsteps,andprovidedifferentlearning
pathwaysofnavigationineachusermodel(Brusilovsky,2001).

Unlikeanyotheronlinelearners,ALlearnersareimmersedinamodularlearningenvironment
inwhichalltheiractionsinworkingwiththesystemarecaptured,saved,andanalyzed,including
therightorwronganswers,timeinatask,anddecision-makingstrategies.ThepriorityofALEover
anyothertraditionalOLEsisthecapabilitytouseallthesedatatoplacelearnersatarightdifficulty
level,offerrequiredscaffolding,andprovideformativeorsummativedatatoinstructors(Intelligent
AdaptiveLearning,2014).Unlikeonlinelearningsystemswhichrequireaninstructortomonitor
learnersconstantly,ALS’sworkasconstanttutoringtoolsthatcheckthewiderangeofknowledge
andunderstandinginreal-time(Kuntz,2010),identifythesourcesoferrorsinperformance(Park
&Lee,2003),provideintelligentfeedbacktobothlearnersandinstructors(Teich,2016),andhelp
learnerstoreflectontheirerrors(HorizonReport,2016).Theyalsoprovidenavigationalhelpfor
novicelearnerstoavoidgettinglost(Brusilovsky,1995).AstraditionalOLEprovides“one-fits-all-
curriculum”,AL,asabyproductofALS,isusefulforuserswithdifferentinterests,knowledge,or
goals.ALasadynamiclearningenvironmentwithlearnersatthecenteroftheirlearningprocess
(Kuntz,2010)presentsan“AdaptiveCurriculum”.

What is Self-Regulated Learning?
Self-RegulatedLearning(SRL)istheprocessthroughwhichlearners“transformtheirmentalabilities
into task-related academic skills” (Zimmerman & Schunk, 2001, p.1) with the help of personal
initiatives, perseverance, and adaptive skills. SRL is “an active, constructive process whereby
learnerssetgoalsfortheirlearningandthenattempttomonitor,regulate,andcontroltheircognition,
motivation,andbehavior”(Pintrich,2000,p.453).Self-regulatedlearnersareactivemeta-cognitively,
behaviorally,andmotivationallyintheirownlearningprocess(Zimmerman,1989).Learnerswho
heavilyuseSRLskillsareresponsivetoself-orientedfeedbackaboutlearningeffectivenessandthey
areactiveagentsintheirlearningprocess(Zimmerman,1990;Barnard-Bark,Lan&Paton,2010).

Zimmerman(1989)conceptualizedthreecyclicalprocessesforSRL.Thefirstphaseisforethought
inwhichlearnershavethepredefinedsetofcognitionsandself-beliefs.Inthisphase,theysetgoalsand
planthenextsteps.Inthesecondphase,performance,learnersactivelygetinvolvedinthebehavior
requiredtosuccessfullyattaintheirgoals.Inthelastphase,self-reflection,learnersuseself-monitoring
toevaluateandjudgetheirownperformance(Barnard-Bark,etal.,2010;Dabagh&Kitsantas,2012).

BodiesofresearchindicatethathigherSRLleadstoabetterperformanceandachievementof
learners(Barnard-Barketal.,2010;Bai,2012;Bambacasetal.,2013)andfostersautonomousand
independentlearners(Ally,2004)whoareabletoinfluencetheiroutcomesandexperiences(Barnard-
Bark,etal.,2010).Therefore,improvingtheseskillsinmoreindependentlearningenvironmentsis
vitallyimportant.

Self-Regulated Learning in the Adaptive Learning environment (ASRL)
SRLhasbeenresearchedindifferentfieldsofstudyduetoitseffectonimprovingstudents’grades
andmotivation(Kizilcec,Pérez-Sanagustín,&Maldonado,2017),confidence(Alexiou&Paraskeva,
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2010), and understanding learning materials (Bergin, Reilly, & Traynor, 2005). SRL is crucial
especiallyinlesscontrollablelearningenvironmentswithlowlevelsofsupportandguidancelike
OnlineLearning(OL)(Kizilcecetal.,2017;Garcia,Falkner,&Vivian,2018;Barnard-Barketal.,
2010).DuetosimilaritiesofOLtoAL,SRLmightalsobeaprominentfactorinthisnewenvironment.
However,todate,thereisnotatheoreticalmodeltodemonstratetheSRLfactorsinALE’s.This
studyattemptedtodevelop,validate,andimplementaconceptualframeworktoincorporatethese
factorsinALE’s.ThemodifieddefinitionsofSRLfactorsusedinthisstudybasedonZimmerman
andMartinez-Pons(1986)andPintrich(2000)explanationsareasfollows.

GoalsettingistospecifyintendedactionsoroutcomesbylearnersaccordingtoALSinstructions
andprocedures.Often,ALlearnersassumethatthegoalsaresetforthembythesystemandtheydo
nothavetosetgoalsfortheirownachievement.ThisdimensioninALE’silluminatestheneedfor
specifyingintendedobjectivesbylearnersinthelearningprocess.

EnvironmentalStructuringisselectingorcreatinganeffectivesettingforlearning.ALSusually
hasafixedlearningenvironment,namely,thedashboard,withoutofferingmuchroomforchanges
basedonlearners’preference.ALlearners,morethananyotherlearners,needtoboostthisskillto
managetheirlearningenvironmentoutsideofthesystem.

TaskStrategyrepresentstheanalysisoftasksandidentificationofspecificadvantageousmethods
forlearning.ALScanevaluateifthetaskstrategieschosenbyeachlearnerareeffectiveornot.This
skillisnoteasytobeidentifieddirectlybyinstructorsorevenlearners.However,ALScantrack
students’progressbasedon their selected task strategies and it candepict their success through
progressindicators.

TimeManagementistheestimatingandbudgetinguseoftime.ALSusuallyoffersmorerobust
subjectmatterswithadiverserangeofassessments,tasks,andactivities.Therefore,itrequireslearners
todevotemoretimetofinishacourse.Specifically,certainstudentsneedtospendmoretimeontasks
andcourserequirementstoachieveanexpectedlevelofmastery,finishamodule,orproceedtothe
nextone.ALScanrecordandinformeachlearner’stimebudgetingbehaviorthroughoutthecourse.

Help-seekingreferstochoosingspecificmodelsorsourcestoassistoneselfinlearning.Since
ALlearnersarealoneinthesystemwithoutsocialinteractionwithpeers,theymightfeelisolated
intheirlearningprocess.Furthermore,theselearnersmaynotevenknowotherlearnersinthesame
courseifALisdeliveredfullyonline.ALlearnersneedtoseekhelpthroughexploringtheALShelp
button,callingthehelpcenter,referringtotheexplanationbar,oraskingtheinstructor.

AnotherSRLskillinALEispersistence.Persistenceistheeffortincompletingtasks.ALS’s
measurethelearners’persistencethroughidentifyingtheaverageprogressofeachlearnerineachtopic
andthepercentageofattemptedbutnotlearnedtopics.Thecomplicatedandsometimesfrustrating
environmentofALSrequiresmorepersistentlearnersthananyothertypesoflearningenvironments.

ALS’sprovidevariousprogressbarsandgraphstofacilitateself-evaluation.Self-Evaluation
referstosettingstandardsandusingthemforself-judgment.ALSthroughdata-informedlearning
instructslearnershowtousethesystemdatainthelearningcontexttocommunicatethematerials
betterandtomeasuretheirownperformance.Datainformedlearning“emphasizeslearningasan
outcomeofengagingwithinformation”(Maybee&Zilinski,2015,p.3).ALSprovidesinformation
aboutlearningbehaviorswhilelearnersreadmaterials,doassignments,completetasks,ortaketests.
Thisdata-informedinformationcanbeusedcriticallybylearnerstoself-evaluatetheirperformance.

ALS’shavenotyetbeendesignedtotrackhowlearnersfeelandhowtheirexperienceiswhile
workingwiththesystem.ToknowmoreaboutALlearneremotionsorexperiences,researchersneed
todesignaself-reportquestionnaireoutsideofthesystem.
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MeTHOdOLOGy

Participants
Three hundred and fifty students who enrolled in a Chemistry Course at a university in the
SouthwesternoftheU.S.wereinvitedtoparticipateinthisstudy.Theresearcherattendedeachclass,
describedtheintentionoftheresearch,andexplainedthepurposeoftheAdaptiveSelf-Regulated
LearningQuestionnaire(ASRQ).Participantsvoluntarilyattendedandfilledinthisnewlydesigned
questionnaire(itwillbediscussedbelow)whichtookaround15-20minutes.Thetotalnumberof
participantswasonehundredandsixty(N=160)andmostofthemwerefemale(n=108,67.5%).
Intermsofethniccomposition,66.3%werewhite(n=106),16.2%HispanicorLatino(n=26),
6.9%twoormoreraces(n=11),4.4%MiddleEasternorAsian(n=7),3.1%black(n=5),and
3.1%AmericanIndianorAlaskaNative(n=5).Furthermore,morethanhalfoftheparticipants
werefreshmen(n=87,54.4%)andagedfrom18to24yearsold(n=154,96.3%).Moredetailed
demographicinformationoftheparticipantsislistedinTable1.

development of the Adaptive Self-Regulated Learning Questionnaire (ASRQ)
InordertoconceptualizeSRLfactorsinALE’s,thisstudyproposedatheoreticalframework,namely,
theAdaptive Self-Regulated Learning (ASR) model.Thefactorstructureofthismodelwasempirically
evaluated through developing an Adaptive Self-Regulated Learning Questionnaire (ASRQ). The
firstdraftofASRQwasdevelopedbasedontheexistingSRLmodelsintheliterature,namely,the

Table 1. Demographic information of participants (N = 160)

Variable Frequency Percent

Gender

Male 52 32.5

Female 108 67.5

Ethnicity

White 106 66.3

HispanicorLatino 26 16.2

Twoormoreraces 11 6.9

MiddleEasternorAsian 7 4.4

BlackorAfricanAmerican 5 3.1

AmericanIndianorAlaskaNative 5 3.1

Age

18-25 54 96.3

26-35 4 2.5

36+ 2 1.2

Grade

Freshman 87 54.4

Sophomore 57 35.6

Junior 13 8.1

Senior 3 1.9
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MotivatedStrategiesforLearningQuestionnaire(MSLQ)(Pintrich,Smith,Garcia,&McKeachie,
1991),theOnlineSelf-RegulationQuestionnaire(OSRQ)(Barnard,etal.,2009),andtheMetacognitive
AwarenessInventory(MAI)(Schraw&Dennison,1994).

GiventheneedtomeasuretheSRLskillsinanALS,allALEKS1features(i.e.,theALSinthis
study)anditstaskmodels2werestudied,extracted,andanalyzed.Then,thoseSRLskillssupported
by theexisting literatureandalignedbetterwith theALEKSfeatureswereselected.Asaresult,
sevenSRLskillsbestdepictingthefeaturesofALEKSwerechosen.TheseSRLskillsincludedgoal
setting,environmentstructuring,taskstrategies,timemanagement,help-seeking,persistence,and
self-evaluation.Then,anotherfactor(i.e.,emotionsandexperiences)wasaddedtothemodeltotap
intostudents’feelingintheirlearningexperienceinALEKS(Table2).

BasedonALEKStaskmodelandtheexistingliterature,thequestionnaireitemsforeachSRL
skillweredesigned.ThefirstdraftofASRQcontained49itemsdividedovereightskills.Allitems
hadtobeansweredona5-pointLikertscale,rangingfrom“StronglyDisagree”(=1)to“Strongly
Agree”(=5).Somenoteswereaddedtohelptheparticipantsunderstandbetterintowhichpartof
thesystemtheitemwastapping.ShouldotherresearchersusethisquestionnaireforadifferentALS,
theycanusedifferentnotestoletlearnersbetterunderstandthefocusisonwhichpartofthesystem.

Validation Procedures
TovalidatethenewASRQ,theexpertpanelreview,theCronbachalphaanalysis,andtheconfirmatory
factoranalysiswereimplementedtocollecttheempiricaldataoncontentvalidity,internalconsistency,
andconstructvalidity.

Content Validity
TheactualcontentoftheASRQwasevaluatedbasedonthedegreeofagreementamongthreeexpert
evaluators.Threeexpertsinthefieldreviewedthequestionnaireitemsandcommentedonhowto
improveeachofthem.Theexpertsalsoevaluatedhoweffectivelyeachitemcouldmeasuretheselected
SRLskillsintheALE.Specifically,eachitemwasassessedwithfourcriteriaincludingrelevance,
clarity,simplicity,andambiguityonascaleof1to5.

Table 2. ALEKS task models

Student Model 
(What Are We Measuring)

Task Model 
(Where Do We Find It)

Goal-setting ALEKSTimeandTopicReport
ALEKSAssignmentReport

Environmentalstructuring ALEKSHelpCenter

Taskstrategies ALEKSTimeandTopicReport
ALEKSPieGraph

Timemanagement ALEKSTimeandTopicReport

Help-seeking ALEKSTimeandTopicReport
ALEKSHelpCenter

Persistence ALEKSReportPage

Self-evaluation ALEKSHelpCenter

EmotionsandExperience Studentself-report
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Internal Consistency
TheinternalconsistencyoftheitemsmeasuringthesamefactorwasassessedwiththeCronbach’s
Alphacoefficient(Field,2009).Generally,anewlydevelopedquestionnairewith theCronbach’s
Alphacoefficient.70orhigherwillbeconsideredasreliable(Nunnally,1978).

Confirmatory Factor Analysis (CFA)
Theconstructvalidityof anewquestionnaire canbeassessedwith confirmatory factor analysis
(CFA)(Bornstedt,1977;Ratray&Jones,2007).Thereareavarietyoffitstatistics toassessthe
overallmodelfitinCFAbutwithnouniformcutoffvaluesoftheapproximatefitindicesforaso-
calledacceptablemodelfit(Byrne,2016;Kline,2016;West,Taylor,&Wu,2012).Theresultsof
theCFAshowifvariousitemsinanewquestionnairemeasuretheconstructsashypothesizedbythe
underlyingtheoreticalframework.Inotherwords,CFAgeneratestheempiricalevidenceofscore
validityfortheinstrumentbasedontheestablishedtheoreticalframework(Field,2009).InCFA,
1)theChi-squareteststatistic,2)theNormedChi-Square(NC),3)theRootMeanSquareErrorof
Approximation(RSMEA),andthe4)ComparativeFitIndex(CFI)(Kline,2016;Comrey&Lee,
1992)werecalculatedtoassessthemodelfitofthemodelunderstudy.

TheChi-squarestatistic,NC,andRMSEAastheabsolutefitindicescouldbeusedtoprovide
the indication regarding thequalityof the theoreticalmodelbeing tested (Hooper,Coughlan,&
Mullen, 2008; Kline 2016). The Chi-square test indicates the difference between observed and
expectedcovariancematrices;therefore,thesmallervaluesindicatethebettermodelfit(Gatignon,
2010).TheChi-squaretestshouldbenon-significantforamodelwithanacceptablefit.However,
thestatisticalsignificanceoftheChi-Squaretestresultsishighlysensitivetothesamplesize(Kine,
2016).Hence,theNCshouldalsobeconsidered.TheNCisequaltotheChi-squaredividedbythe
degreesoffreedom.SmallerNCvaluessuggestthebettermodelfitsandanNCvalueequaltoor
lessthan5supportsanacceptablemodelfit(West,etal.,2012).Anothermodelfitindexwasalso
utilizedinthisstudy,i.e.,RootMeanSquareErrorofApproximation(Steiger&Lind,1980).The
RMSEAqualifiesthedifferencebetweenthepopulationcovariancematrixandthetheoreticalmodel.
SmallerRMSEAvaluesindicatethebettermodelwith.08asthecutoffforanacceptablemodelfit
(Gatignon,2010,Blunch,2013;West,etal.,2012).TheCFI(Bentler&Bonett,1980;Bentler,1990)
wasalsousedtoassessthemodelfitinthisstudy.IfthevalueofCFIislargerthan.90,anacceptable
modelfitisindicated(Kline,2016;Blunch,2013;West,etal.,2012).Theαlevelinthisstudywas
setat.05fortheχ2goodness-of-fittest.

ReSULTS

The Result of Content Validity
Thecontentofitemsintheinstrumentwasrevisedbasedonthedegreeofagreementamongapanel
ofexpertsinthefield.Thebestitemswiththehighestrateofclarity,simplicity,relevancetothe
relatedscale,andnon-ambiguitywereselected.Also,theevaluatorcommentsonhowtoimproveeach
itemandtheirrelatedratingswereaggregated,andtheitemswererevised,modified,ortossedout
accordingly.Next,therevisedquestionsweredesignedinanonlineformwithdemographyquestions.
Thetotalnumberofquestionsafterthecontentanalysiswasdeductedto39foreightSRLskills.

The Result of Internal Consistency
Theinternalconsistencyofthequestionnaire’sitemsunderthesamefactorwasmeasuredwiththe
Cronbach’sAlphacoefficients.TheCronbach’sAlphacoefficientofthisquestionnaire(i.e.,.94)was
greaterthanthe.70cutoffvalue(Nunnally,1978)forareliableinstrumentandsupportedtheinternal
consistencyoftheitems.Furthermore,theinternalconsistencyofeachsubscalewasevaluated.Most
ofthesubscalesshowedacceptableinternalconsistency.TheCronbach’sAlphacoefficientsofthe



International Journal of Web-Based Learning and Teaching Technologies
Volume 15 • Issue 4 • October-December 2020

25

subscalesareasfollows:GoalSetting(.668),EnvironmentalStructuring(.707),TimeManagement
(.700), Help Seeking (.642), Persistent (.817), Self-Evaluation (.791), Task Strategy (.749), and
Emotions/Experiences(.905).

The Result of Confirmatory Factor Analysis (CFA)
The content validated questionnaire was distributed among AL learners to collect data for the
subsequentanalysestoevaluatetheconstructvalidityofit.TheAmos24program(Arbuckle,2003)
wasused to implementaconfirmatory factoranalysis (CFA)usingstructuralequationmodeling
(SEM).ThetheoreticalmodelofASR(39items,eightscales)wasassessedwithvariousstatistical
testsandfitindices.

Inthecurrentstudy,theitemswiththefactorloadingsnotlessthan.4ontotherelatedfactors
werekeptandtheotherswithloadingslowerthan.04wereeliminated.Thestatisticallysignificant
Chi-squaretestresults(CMIN=478.988,p<.5)showedapoormodelfit.However,theNCofthe
theoreticalmodel(i.e.,1.77)waslessthan5andindicatedareasonablemodelfit(Westetal.,2012).
TheRMSEAanalysisshowshowwellthetheoreticalmodelfitsthepopulationcovariancematrix.
Thetheoreticalmodelinthisstudyshowedanacceptablefit(RMSEA=.07<.8).Therefore,both
absolutefittests(i.e.,RMSEA&NC)supportedareasonablefitofthetheoreticalmodeltothedata.

TheCFIwasalsousedtodetermineifthemodeladequatelyfittedthedata.TheCFIcompares
thefitofthetheoreticalortestedmodeltothatoftheindependencemodelinwhichalllatentvariables
arenotcorrelated(Blunch,2013;Hooperetal.,2008).Inthisstudy,theCFIwas90andsuggested
theacceptablemodelfit.AnoverviewofthefitindicesintheCFAmodelcanbefoundinTable3
andthestandardizedfactorpatterncoefficientsinFigure1.

Individual Item Loading
ThetheoreticalASRmodel(Figure1)hadanacceptablemodelfitaccordingtotheresultsofvarious
fitindicesdiscussedbefore.Theexaminationofthecorrelationbetweenvariousfactorsshowedthat
thefactorswerehighlycorrelated.Thestandardizedfactorpatterncoefficients(i.e.,correlationsor
loadings)betweenthefactorsandtestitemssuggestedtherewerenoloadingslowerthanthecutoff
ofapoorloading(i.e.,.40),fiveoutoftwenty-sixitemswiththeloadingshigherthanthecutoffofa
fairloading(i.e.,.45),andtheremainingtwenty-oneitemswiththeloadingshigherthanthecutoff
ofagoodloading(i.e.,.55)(Comrey&Lee,1992).

Thoseitemswithfairloading(i.e.,.45)includethequestionnaireitems#1(GoalSetting),#6
(EnvironmentManagement),#9(TimeManagement),#12(Help-seeking),and#22(TaskStrategy).
Further inspectionof these test itemsor their removalmightnotbenecessarysince they loaded
fairlyontheirdesignatedfactorsasstronglyastheoreticallyexpected.GoalSettingandEnvironment
Managementhavejust“three-items”whichistheminimumrequirementofaCFA.Therefore,itwill
beadvisabletoaddnewitemstoavoidpotentialspecificationissuesandtodevelopabettermodel
ofASR.

Inanutshell,basedontheresultofthisstudy,thecurrenteight-factorASRmodelisanappropriate
theoreticalframeworkofSRLinALE’sgivennoitemswiththeloadingslowerthanthecutoffof
.40forapoorloading.

dISCUSSION

DuetolackofanempiricalframeworkandavalidatedinstrumenttomeasureALlearners’SRLskills
inthenewALEandthefast-growingspreadofthistypeofinstructionatdifferentuniversitiesinthe
U.S.,thisstudyproposedaneight-factorASRModel.Tovalidatethetheoreticalframeworkofthis
model,anewinstrument,ASRQ,wasdevelopedbasedontheavailableliteratureofbothface-to-face
andOLenvironments.ThisinstrumentwasadministeredinchemistrycoursesequippedwithALEKS
AdaptiveSystem.Thestatisticalindices,analyzedfromtheASRQdata,empiricallysupportedthe



International Journal of Web-Based Learning and Teaching Technologies
Volume 15 • Issue 4 • October-December 2020

26

Figure 1. ASR model with standardized factor pattern coefficients

Table 3. Fit indices for CFA model

Model CMIN NC RMSEA CFI df P

TheoreticalSRL-ALModel 478.988 1.767 .069 .897 271 .000

Note: CMIN= Chi-square value; df= Degree of freedom; NC= Normal Chi-square; RMSEA = root mean square error of approximation; CFI=Comparative 
fit index; *p < .05.
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factorstructurespecifiedinthetheoreticalASRmodelwitheightSRLfactors;Furthermore,theresults
ofthisstudyempiricallysupportedthevalidityandreliabilityofthenewlydevelopedinstrumentand
thevalidityoftheunderlyingtheoreticalframeworkofASR.Thisconclusionisbasedontheresult
oftheabsolutemodelfitandthecomparativefitindicesofCFAwhichsuggestedanacceptablefit
ofthemodel.

Themultidimensionaleight-factormodelofASRinthisstudyisaplausibletheoreticalframework
tounderstandhowALlearnersperceiveandmanageSRLskillsinanALE.Thismodelcanbeused
in similar studies todevelopnewquestionnaires focusingonotherSRL items.Furthermore, the
ASRQalsocanbeusedbyresearchersofALE’sasaninstrumenttocollectALlearners’SRLdata.

Table4showstheeightfactorsproposedintheASRmodelandthedefinitionofeachfactorbased
onALEKSfeatures.Italsodisplaystheitemscorrespondingtoeachskillandtherelatedstandardized
factorpatterncoefficients(loading).

IMPLICATION OF THe STUdy

Basedonthedesignandresultsofthisstudy,thereareseveralimplicationsforeducationaltheory
andpracticearoundself-regulatedlearninginALE’s.Theempiricalresultsofthisstudyareuseful
forinstructors,learners,andinstructionaldesignersinseveralways.

SeveralstudiesfoundthatSRLisaneffectivepredictorofstudents’performance(Kitsantas&
Zimmerman,2008;Yukselturk&Bulut,2007;Bell,2007;Morris,Wu,&Finnegan2005;Waschull,
2005).Therefore,ALinstructorscanusetheASRQtopredictthesuccessorfailureofstudentsat
thebeginningofthecourseandaccommodatestudents’needsbeforeitgetslate.Inaddition,this
predictionwouldhelpinstructorstopreparestudents’adaptiveself-regulatedlearningskills.

Barnard,etal.,(2008)indicatedthereisapositiverelationshipbetweenlearners’perceptionof
onlinecoursesandcollaborationwithacademicachievement.Thus,theperceptionandexperience
ofALlearnerswouldbealsoadeterminingfactorintheirachievement.TheASRQisausefultool
forinstructorsasoneofthedatasourcestoassessstudents’perceptionandexperiencewhileusing
thisnewlearningenvironment.TheASRQcanalsohelpinstructorstoassesslearners’self-regulated
useofSRLatdifferentpointsofthecourseandidentifytheirareasofincompetency.Quince(2013)
alsofoundthatassessmentofSRLbehaviorsbeforeandafteraguidedinstructionaffectspositively
ononlinelearners’academicsuccess.Furthermore.theASRQcanbeusedasapretest-posttesttool
byinstructorstoassessandmonitorstudents’growingSRLskillsinALcourses.

Additionally,theAERmodelhassomeimplicationsforALlearners.Bodiesofresearchindicated
thatSRLskillshaveapositiveeffectontheacademicsuccessoflearners(Bail,Zhang,&Tachiyama,
2008;DuBois&Staley,2007;Hofer&Yu,2003).ALLearnerscanusetheASRQasaneffective
instrumenttoimprovetheirSRLskillsdirectlyandtheirachievementindirectly.

OLE’srequirehigherlevelsofself-regulationforautonomousandindependentlearning(Kollar
&Fischer,2006).DuetosimilaritiesofALEtoOLE,ALE’smightalsoneedautonomouslearners
withhigherlevelsofself-regulation.TheuseoftheASRQasanassessmenttoolwouldenableAL
learnerstoenhancethestrategiesconducivetotheautonomyandself-directedness.Besides,dueto
thecomplexityofALS’s,ALlearnersneedahighlevelofperceptionandattitudeenablingthemto
finishmodulessuccessfully.TheASRQ,asaself-awarenessraisingtool,canpositivelyraiselearners’
attitudeandperceptioninALcourses.

TheinstructionaldesignersinthefieldofALSandALEwillalsobenefitfromtheresultsofthis
study.TheuseofthismodelcaninformALSinstructionaldesignersonhowtoimprovethissystem
tofacilitatethelearningautonomyintheALpersonalizedenvironment.Moreover,previousresearch
identifiedthepositiveroleofscaffoldingonlearners’academicsuccess(Bail,etal.,2008;Cukras,
2006;Whipp&Chiarelli,2004;Hofer&Yu,2003).ALinstructionaldesignerscanincorporatethe
ASRmodelintheALS’sasastrategicinstructiontoreinforceSRLstrategiesandsupportlearners’
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successinALE’s.Finally,ALinstructionaldesignerscanfocusonareasofSRLincompetencythrough
incorporatingtheASRQintothesystemandtrytoimproveitaccordingly.

Limitations of the Study
OneofthelimitationsofthisstudyisthatitusedthedataoftheALEKSsystemofachemistrycourse.
AmoredetailedstudyofcurrentALSpracticesinvariouscourseswithdifferentALS’sisrequiredto
improveASRtheoreticalmodel.TheresearchersneedtoestablishtheeffectofALtechnologieson
SRLskillsinotherALcoursesatdifferentuniversitieswithdifferentinstructorsandsystems.Also,

Table 4. Eight-factor ASR model, definitions, and factor loadings

SRL Variable/ Skill Definition Items Loading

Goal-setting Self-initiatedplan-making
basedonALSinstructions

•Isetacademicgoalsformyadaptivecourses. .46

•Icreateastudyplanformyadaptivecourses. .77

•Itrackmyprogressinmyadaptivecourses. .65

Environmental
structuring

ArrangementofALS
dashboardtomakeit
morefavorabletopursue
learningobjectives

•Ichooseacertaintimetostudyformyadaptivecourses. .78

•Ichooseaspecialplacetostudyformyadaptivecourses. .71

•IavoidanydistractionswhenIamstudyingformyadaptivecourses. .53

Taskstrategies

Learners’strategiesto
tacklewiththeALS
complexityandcomplete
thetasks

•Iuseavarietyoflearningstrategiesinmyadaptivecourses. .68

•Imanagethecontentandtechnologychallengesinmyadaptivecourses. .71

•Ifill-inmyknowledgegapsinthesubjectmatterbyusingtheadaptive
learningsystem(Note:ALEKSsystem). .77

•Itrytotakemorenotesbecausetheyaremoreimportantforlearningin
theadaptivecoursethaninaregularclassroom. .49

Timemanagement
Learners’settingthetime
asidefortasksbasedon
ALStime-table

•Ihaveaspecificscheduletostudyformyadaptivecourses. .61

•Iallocatespecificstudyingtimeformyadaptivecourses. .77

•Iusemytimeefficientlytofinishmyexercisesinmyadaptivecourses. .46

Help-seeking

Self-initiatedseekingthe
knowledgeresourcesto
betterunderstandingof
ALSobjectivesandtasks

•Icontactthe‘Help-Center’tosolvemytechnicalproblemsinmy
adaptivecourses. .86

•Iuse‘Tutorials’and/or‘HelpPage’tosolvemytechnicalproblemsinmy
adaptivecourses. .82

•Icontacttheinstructorand/orknowledgeablepeerstohelpmesolve
problemswithcontentinmyadaptivecourses. .47

Persistence Learners’effortto
accomplishALSmaterials

•Imakeanextraefforttocompletedifficultexercisesinmyadaptive
courses. .77

•IampersistentinworkingontopicsthatIhavenotlearnedinmy
adaptivecourses(Note:ALEKSindicatesyourmasterylevelineachtopic). .68

•IdonotgiveupuntilIfinishallexercisesinmyadaptivecourses. .67

Self-evaluation
Self-initiatedtrackingthe
ALSassessmentbarsand
graphs

•IevaluatetheusefulnessofthelearningstrategiesthatIuseinmy
adaptivecourses. .73

•IevaluatemyperformanceinmyadaptivecourseseverytimeIlogininto
thesystem. .70

•Istudythematerialsmorethanoncetofigureoutmyproblemsinmy
adaptivecourses. .80

Emotionsand
Experience

Reflectionoflearners
ontheiremotionsand
experiencesthroughout
thelearningprocess

•Ifeelmyadaptivecoursesareengaging. .88

•Iamconfidentinthelevelofmyknowledgeinmyadaptivecourses. .82

•Ihaveapositivelearningexperienceinmyadaptivecourses. .92

•Thesystemfeedbackmeetsmyexpectations. .74



International Journal of Web-Based Learning and Teaching Technologies
Volume 15 • Issue 4 • October-December 2020

29

theASRQ,developedbasedontheASRconceptualframework,isaself-reportinstrumentwhich
mightcontainbiases,dishonesty,lackofconsciousness,orproperunderstandingofthequestions.

Suggestions for Further Research
EventhoughALS’scantracklearners’behaviors,theyarenotequippedwithanapplicationorprogram
tocollectstudents’SRLbehaviorsautomatically.Researcherswhowouldliketousethesystemdata
tosupporttheirresearchneedtocollecttherequireddatafromthesystemmanually.Therefore,it
issuggestedALSinstructionaldesignersembedthiscapabilitytonewlydevelopedsystems.With
newerALS’sevolving,anewerASRQmodelshouldbere-examinedandre-evaluated. It isalso
suggestedthattheresearchersfocusonstudents’choiceofcertainSRLskillsoverotherstoidentify
whichstrategyismorecommonandisusedamonglearnersandwhichoneneedstobereinforced.

CONCLUSION

Thisstudyconcludedthattheeight-factorASRisanacceptablemodelfittomeasureSRLskillsinan
ALEthroughtheASRQ.Theresultsofthisstudywouldshedlightsforthoseinstitutions,educators,
andinstructionaldesignerswhointendtointegrateALtosupporteffectiveteachingandlearning.
TheASRmodelguidesthemtoselectaneffectivesysteminthefutureorhelpthemtoimprovethe
currentones.ASRmodelisbeneficialforeducatorsplanningtousea“data-informed”learningtool
to contextualize the learningexperience.This theoreticalmodel is a foundation for educators to
comprehendbetterthepsychologicalSRLbehaviorsofALlearners.EducatorsalsocanassessAL
learners’SRLskillsthroughthismodelbasedonwhichtheycancreateeffectiveALinstructionsand
scaffolding.Theobjectiveofthismodelistoprovide“data-driven”informationthroughcollecting
learners’SRLbehaviorsandhelptheeducatorstopredictstudents’achievement.ALS’sareisolated
learningenvironments;therefore,ALinstructionaldesignersshouldstrategicallyfocusonreinforcing
SRLskillsthroughaccommodatingtheASRmodelinfuturesystems.Thiswillprovideeducators
andeducationalinstitutionswithstudentsSRLbehaviorsinALS’s.

AListhenextgenerationoflearningenvironmentsandshouldbedesignedinawaytoassistthe
futuregenerationoflearnersbothpsychologicallyandcognitively.Thisstudypointstothenecessity
oftheASRmodelindesigningeffectivedigitaladaptivelearningenvironmenttoenablelearnersto
enhancetheirself-regulation,internalcontrol,andautonomy.
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eNdNOTeS

1 AssessmentandLearninginKnowledgeSpacesSystem(ALEKS).
2 Taskmodelrefersto“wherewemeasurestudentknowledge,skills,orabilities.Itdescribesthetasks,

situations,orenvironmentsthatelicitthebehaviorsdescribedintheevidencemodel.”(Lee&Recker,
2017,p.5)Evidencemodelreferstohowwemeasurelearners’knowledge,skills,orabilities.Theevidence
modelsmightincluderegularityoflog-inintervals,persistingondifficulttasks,loginfrequency,time
ontask,andthenumberofviewsofmaterials(Lee&Reckor,2017).Someofthetaskmodelsinthis
researchincludeTimeandTopicReport,SystemHelpCenter,andReportPage.

http://dx.doi.org/10.1037/0022-0663.80.3.284
http://dx.doi.org/10.4324/9781410601032
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APPeNdIX: AdAPTIVe SeLF-ReGULATed LeARNING QUeSTIONNAIRe

GoalSetting
1. Isetacademicgoalsformyadaptivecourses.
2. Icreateastudyplanformyadaptivecourses.
3. Itrackmyprogressinmyadaptivecourses.

EnvironmentalStructuring
4. Ichooseacertaintimetostudyformyadaptivecourses.
5. Ichooseaspecialplacetostudyformyadaptivecourses.
6. IavoidanydistractionswhenIamstudyingformyadaptivecourses.

TimeManagement
7. Ihaveaspecificscheduletostudyformyadaptivecourses.
8. Iallocatespecificstudyingtimeformyadaptivecourses.
9. Iusemytimeefficientlytofinishmyexercisesinmyadaptivecourses.

Help-Seeking
10.Icontactthe‘Help-Center’tosolvemytechnicalproblemsinmyadaptivecourses.
11.Iuse‘Tutorials’and/or‘HelpPage’tosolvemytechnicalproblemsinmyadaptivecourses.
12.Icontacttheinstructorand/orknowledgeablepeerstohelpmesolveproblemswithcontent

inmyadaptivecourses.
Persistence

13.Imakeanextraefforttocompletedifficultexercisesinmyadaptivecourses.
14.IampersistentinworkingontopicsthatIhavenotlearnedinmyadaptivecourses(Note:

ALEKSindicatesyourmasterylevelineachtopic).
15.IdonotgiveupuntilIfinishallexercisesinmyadaptivecourses.

Self-Evaluation
16.IevaluatetheusefulnessofthelearningstrategiesthatIuseinmyadaptivecourses.
17.IevaluatemyperformanceinmyadaptivecourseseverytimeIloginintothesystem.
18.Istudythematerialsmorethanoncetofigureoutmyproblemsinmyadaptivecourses.

TaskStrategies
19.Iuseavarietyoflearningstrategiesinmyadaptivecourses.
20.Imanagethecontentandtechnologychallengesinmyadaptivecourses.
21.I fill-inmyknowledgegapsin thesubjectmatterbyusingtheadaptivelearningsystem

(Note:ALEKSsystem).
22.Itrytotakemorenotesbecausetheyaremoreimportantforlearningintheadaptivecourse

thaninaregularclassroom.
EmotionandExperience

23.Ifeelmyadaptivecoursesareengaging.
24.Iamconfidentinthelevelofmyknowledgeinmyadaptivecourses.
25.Ihaveapositivelearningexperienceinmyadaptivecourses.
26.Thesystemfeedbackmeetsmyexpectations.
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