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ABSTRACT

PersonalLearningEnvironmentisapromisingpedagogicalapproachtointegrateformalandinformal
learninginsocialmediaandsupportstudentself-regulatedlearning.TheuseofPLEstosupport
lifelonglearningcanbeexpandedtotheformal,non-formal,orinformallearningenvironments.This
studyempiricallyexaminedhowPLEmanagementpredictedtheuseofPLEtosupportthreetypes
oflifelonglearning(i.e.,formal,non-formal,orinformallearning).ThisstudyconcludedthatPLE
managementwaspredictiveofeachtypeoflearningrespectively.PLEisnotonlyatechnicalplatform
butalsoanewdigitallearningliteracy,conceptualspace,pedagogicalprocess,andsocialnetworks
thatenableandsupportlearnerstoachievetheirlifelonglearninggoals.WhileOpenEducational
Resources(OERs)areperceivedasasolutionforsocialjusticeindigitallifelonglearning,PLEand
OpenNetworkLearningEnvironmentareidentifiedasthekeypedagogyandinstructionalstrategiesto
empowerlearnersgainingnetwork-learningliteracyandbecomingcompetentdigitallifelonglearners.

KEywORDS
Lifelong Learning, Network Learning Literacy, Open Network Learning, Personal Learning Environment, 
Self-Regulated Learning

INTRODUCTION

TheprevalenceofOpenEducationalResources(OER),Web2.0tools,andMassiveOpenOnline
Courses(MOOCs),readilyavailablelifelonglearningisattractingtheattentionofpeopleworldwide.
Theemergingpracticesoflifelonglearningsignalstheneedformorepersonal,social,andparticipatory
approachesinlearning,whichsupporttheactiveuseandco-creationoflearningresourcestoenrich
learningprocesses andmeet thepersonalneedsof the learners (Leone,2013).Regardlessof its
types (i.e., formal, non-formal, or informal learning), learning is always personal, collaborative,
constructive, connective, and ubiquitous. Research reveals that Personal Learning Environments
(PLEs)canbeintegratedintoformalandinformallearning(McLoughlin&Lee,2010).PLEisa
potentiallypromisingpedagogicalapproachtointegrateformalandinformallearninginsocialmedia
andtosupportstudentself-regulatedlearning(SRL)(Dabbagh&Kitsantas,2012).Assuggestedby
IvanovaandChatti(2010),educatorsshouldfosterorganizationofself-directedlearningwithopen
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networkenvironmentswhere learnersareallowedtoselect theirownlearning tools,servicesfor
theaccessofcontentandhumanintelligenceinsideandoutsidetheeducationalinstitutions.Given
thatlearningprimarilyoccursoutsidetraditionalformalsituations(Leone,2013),theuseofPLEto
supportlifelonglearningshouldbeimplementednotonlyintheformaleducationsettingbutalsoin
thenon-formalandinformalenvironments(Greller&Drachsler,2012).Therefore,itwillbeimportant
tounderstandhowPLEmanagementcanpredicttheactualuseofPLEtosupportlifelonglearning.

Thisstudyempiricallyexaminedthefollowingresearchquestions:

1. Howwilleachofthethreeaspectsofpersonallearningenvironment(PLE)management(i.e.,
levelofinitiative,senseofcontrol,andlevelofself-reflection)respectivelypredicttheuseof
PLEtosupportformallearning?

2. Howwilleachofthethreeaspectsofpersonallearningenvironment(PLE)management(i.e.,
levelofinitiative,senseofcontrol,andlevelofself-reflection)respectivelypredicttheuseof
PLEtosupportnon-formallearning?

3. Howwilleachofthethreeaspectsofpersonallearningenvironment(PLE)management(i.e.,
levelofinitiative,senseofcontrol,andlevelofself-reflection)respectivelypredicttheuseof
PLEtosupportinformallearning?

DIGITAL LIFELONG LEARNING

Lifelonglearningincludesformallearning,non-formallearning,andinformallearning(OECD,2014)
thatareundertakenthroughoutlife,resultinginanimprovementinknowledge,skillsandcompetences
withinapersonal-,civic-,social-and/oremployment-relatedperspective.Lifelonglearningincludes
theprovisionofcounselingandguidanceservices(CommissionoftheEuropeanCommunities,2001).
Althoughformallearningisimportantinlifelonglearning,non-formalandinformallearningare
estimatedtoconstitute70-90%oflifelonglearningandisinsufficientlyrepresentedintheliterature
ofopenanddistance learninganddevelopment (Latchem,2014).This isbecausemostpeople’s
learningthroughouttheirlifespansisinformal,occurringinfamily,community,andworksettings
(Jeffs&Smith,1997,2005,2011)andmuchofwhat theyalso learn isbymeansofnon-formal
education(Latchem,2014).Hall(2009)argued“morelearningneedstobedoneathome,inoffices
andkitchens,inthecontextsofwhereknowledgeisdeployedtosolveproblemsandaddvalueto
people’slives”(p.31).

Lifelonglearningconsistsofskills,knowledge,andpractice.Withtheprevalenceofopentools,
pedagogy,andresources,thelinesamongformallearning,non-formallearning,andinformallearning
areblurred.Digitallifelonglearningistheultimatemeansforallcitizenstorealizetheirlifelong
goals.Digital lifelong learnerscan transformlearningfromself-actualization togoal-realization.
Digitalopenandnetworklearningisacriticalpedagogytobridgeformalandinformallearningby
facilitatingandrecognizinglifelonglearningwitheffectiveinnovativepedagogies.Becausedigital
andopeneducationcanembracethecomplexityofnetworkedlearningandcanvaluetheconditionof
emergencethatnetworkedlearningempowers,thereshouldbetimetoencouragenetworkedlearning
asastructureandadisposition,adesignandahabitofbeing(Campbell,2016).

Digital lifelong learning isa learner-centeredactivity inwhich learnersofdifferentcultures
and life paths use digital technology to improve their diversified learning perspectives (Gibson,
Rimmington,&Landwehr-Brown,2008).Effectivedigitallifelonglearningdoesnotoccurinone
coursenorcanonejustbecomeagoodcybercitizen;itrequireshumanbeingswiththenecessaryskills
andknowledgetoparticipateeffectivelyasresponsiblemembersofsociety(Waters,2012).Thus,it
iscriticalforlifelonglearnerstopermeateformal,non-formal,andinformallearningexperienceson
thehomecampus,localcommunity,andintheglobalcommunity(Olson,Green,&Hill,2006)to
grasptheinterdependentandinterconnectednatureofdigitallearning,andtoassumesociallearning
responsibilitiestomakelearningcommunitiesandenvironmentsbetter.
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Researchers have focused on digital lifelong learning from the perspectives of curriculum,
pedagogy, and digital technology. Caron, Beaudoin, Leblanc, and Grant (2007) proposed an
architecture,includingtheoretical(pedagogical)andtechnologicalperspectives,fortheimplementation
ofanonlinelifelonglearningenvironment.Allowingthetransferoflearningcreditwouldconnect
formalandnon-formaleducationtoachieveandharvestinnovativelearning(Schuweretal.,2015).
Inaddition,Donnison(2009)arguedthathighereducationandteachereducationprogramsneedto
considertherelationshipbetweenGenerationY,lifelonglearning,andchangeagencywhilealigning
pedagogyandcurriculumwiththenewgenerationofstudents.Mariki(2014)concurredaboutthe
essentialityofpossessingskillsinthedevelopmentoftechnologicalinnovationsamongopenand
distancelearningteachers,inbothformalandnon-formaleducationsystems.

Formal Learning
Formallearningisorganized,structuredandhaslearningobjectives.Educationalinstitutionsformally
recognizeitwithcredits,degrees,orotherrecognitions.Fromthelearner’sstandpoint,itisintentional,
i.e.,thelearner’sexplicitobjectiveistogainknowledge,skillsand/orcompetences(OECD,2014).
Infact,formallearningisnowacknowledgedasamuchsmallerpercentageofalearner’soverall
experience (Chen & Bryer, 2012). Milligan and Littlejohn (2014) noticed that formal learning
opportunitiesareopeningupthroughMOOCs,providingfreeandflexibleaccesstoformaleducation
formillionsoflearnersworldwide.

Non-formal Learning
Non-formallearningissituatedbetweenformalandinformallearningandithappensinaformal
learningenvironmentthatisinstitutionallybasedandstructuredbutisnotformallyrecognized(Selwyn,
Gorard,&Furlong,2006).Ittypicallyinvolvesworkshops,trainingsessions,communitycourses,
interest-basedcourses,shortcourses,orconferencestyleseminars.Non-formallearningaffordssome
flexibilitybetweenformalandinformallearning(OECD,2014).Non-formallearningisintentional
fromthelearner’spointofview,butittypicallydoesnotleadtoacertification.Itisembeddedin
plannedactivitiesnotexplicitlydesignatedas learning (in termsof learningobjectives, learning
time,orlearningsupport),butwhichcontainanimportantlearningelement(OECD,2005,pp.5-6).

Recently, educators investigated the value of digital non-formal learning. Researchers have
focusedonexamininghowinstructionalactivities,digitallearning,andlearningoutcomesmayrelate
tonon-formallearning.Tang,Wong,Li,andCheng(2017)researchfindingsindicatedthatdigital
non-formallearningprovidedopportunitiesforservicelearning,co-curricularactivities,andstudent
exchangeprogramswithdifferentobjectsofengagement.Inaddition,MirzaeeandHasrati(2014)
recognizedthatformativewrittenfeedbackprovidedonstudents’writingscouldleadtodigitalnon-
formallearningbecauseitencouragesthemtoactuponit.

Harju,Pehkonen,andNiemi(2016)concludedthatbloggingcanpromotenon-formallifelong
learninginmanyways.Blogsandbloggingconstitutealearningenvironmentthatpromotesactive
participationbymakinginteresting,meaningful,andenjoyableactivitiespossibleand,consequently,
provide theenthusiasm toactively learnanddevelop.Moreover,Farrow,de losArcos,Pitt, and
Weller(2015)notedthatOERshavebeenidentifiedashavingthepotentialtoextendopportunities
fordigitalnon-formallearning.Theyconcludedthatnon-formallearnersarekeenaboutusingOERs.

In MOOCs and blended learning, Gutiérrez-Santiuste, Gámiz-Sánchez, and Gutiérrez-Pérez
(2015)observedthatnon-formallearnersgivemoregeneralreasonsforarguingtheirsatisfaction
andexpressingtheirdissatisfactionprimarilywithplanning,design,andassessment.O’Toole(2013)
concluded similar findings thatnon-formalMOOCstudentsdemonstratedgreatdifficultieswith
assessment.Additionally,non-formallearnersarehighlysatisfiedwithparticipationwhileformal
learnersascribedhigherpointvaluestosatisfactionwithcontentsinMOOCsandblendedlearning
(Gutiérrez-Santiusteetal.,2015).Theyalsoobservedthatnon-formallearnersperceivedagreater
presenceoftechnicalbarrierswhileformallearnersperceivedgreatercognitivebarriers.
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Informal Learning
Informallearningisneverorganized,hasnoclearlysetobjectiveintermsoflearningoutcomes,and
isneverintentionalfromthelearner’sstandpoint.Often,itisreferredtoaslearningbyexperienceor
justasexperiencefortheaimsandpursuitofknowledgeandskills(OECD,2014),suchasreading
selected books, self-study programs, performance support materials and systems, receptivity of
coaching or mentoring, and communities of practice (Paradise & Rogoff, 2009). Researchers
(Khaddage,Müller,&Flintoff,2016;Pulla,2017)foreseethatmobilelearningisawaytobridge
formalandinformallearning.

PLE
Web2.0integrationrequiresahighleveloflearner-centeredskillstodevelopaPLE(Lee,Miller,&
Newnham,2008;Weller,2007)thatwillengagelearnerstocreateandmanagetheirpeoplenetwork,
resourcesnetwork,andtoolsnetwork.Ineducationalandlearningcontext,socialnetworktoolswere
consideredaspeer-to-peerlearningtechnologiesthataffordlearnerstotakecontroloftheirlearning
technologies(Liber,2000).Siemens(2007)perceivedthatPLEwasacollectionoftoolsbrought
togetherunder the conceptualnotionofopenness, interoperability, and learner control.PLEhas
beenrecognizedasameta-cognitivetoolthatcouldfacilitateanddeepenself-regulatedlearningand
reflection(Tur,Marín,Moreno,Gallardo,&Urbina,2016).Therefore,learnersarerequiredtoapply
apersonalcustomizedportaltoorganizemultipletechnologytoolsinonecentrallocation,suchas
personalormobileportals.

PLE Importance
AlthoughPLEmayappearastool-,technology-,orplatform-drivenenvironments,itrequireseffective
techno-pedagogical designs (Fournier & Kop, 2015; Saz, Engel, & Coll, 2016), competencies
(Dabbagh&Fake,2017),andself-regulatedlearningskills(Vázquez-Cano,Martín-Monje,&Castrillo
deLarreta-Azelain,2016).BesidesusingPLEtoaccessandsearchforonlineinformation,articulate
informationneeds,andlocaterelevantinformation,aneffectivePLEincludesorganizing,planning,
managingandpersonalizingresources.Itisatypeofexperientiallearning.DabbaghandFake(2017)
concluded that competencies and skills are needed to create effectivePLEs and the affordances
ofdigitaltechnologiesarealsoneededtosupportPLEdevelopment.Vázquez-Canoetal.(2016)
recognizedthataPLEmodelisconstitutedofastudent-centricapproach,developmentofpersonal
knowledgemanagementstrategies,andformationofself-regulatedlearningskills.Researchershave
foundeffectivePLEshouldbeeasytouse,open,dynamic,andprovidesocializationandcollaboration
features(Haworth,2016;Sahin&Uluyol,2016).PLEisincorporatedinthreedimensions:levels
of initiative (Woolfolk,Winne,&Perry,2000), senseofcontrol (Hall,2009)andself-reflection
(Zimmerman,1998).

Levels of Initiative
LevelsofinitiativedetermineswhetherPLElearnersareabletoconstruct,manage,search,access,
and utilize different tools, content, and people networks. Self-organization of flexible learning
technologies is thekey to the complex environmentof education inPLEmanagement (Johnson
&Liber,2008).Explicitly,IvanovaandChatti(2010-2011)statedthatPLEisaskillofinitiatives
andorganizationofself-controlledandself-directedlearning.White(2013)calledcompetentPLE
learnersaspersonalknowledgeintegrators.Morespecifically,PLEisanenvironmentthatconnects
knowledgemanagementand learningmanagementviaadigitalplatform (Renon,2012). In fact,
initiating PLEs would empower students to learn in collaborative, participatory, and distributed
methods(Lankshear,&Knobel,2007).SahinandUluyol(2016)recognizedthatnotall learners
wereabletoconstructandmanagetheirPLEsconstantlyandeffectivelytoreflect their learning
needs.Armakolas,Mikroyannidis,Panagiotakopoulos,andPanousopoulou(2016)foundthatmost
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studentsareawareofthePLEconceptanditsadvantages.However,theirutilizationmostlyhadthe
aimofaccessandsharingknowledgeinlearning,butconstructingandmanagingitremainedlimited
(Sahin&Uluyol,2016),suchasemailing,socialnetworking,filesharing,videosharing,Internet
searching,socialencyclopedias,etc.

Sense of Control
Learning inPLEbecomesmoredecentralized,andpersonalized.Thecontrol is shifted fromthe
educatorsandinstitutionstoeachindividuallearnerandresultsinrenegotiatingtheirrelationships
inmoreegalitarianandprogressiveways.Inaddition,Johnson,Prescott,andLyon(2017)argued
thatPLEmanagementisanadvocacyforshiftingthelocusofcontroloflearningtechnologyfrom
institutionstoeachindividuallearner.PLEenablesmoredynamic,unrestricted,andparticipatory
discursive practices. This makes learning more adaptive and more learner-oriented rather than
predictive(Carroll,Jenkins,Woodard,Kop,&Jenkins,2012).Personalizationandcustomization
ofPLErequirePLEuserstotakecontrolwithcompetentself-regulatedlearningskills.Researchers
(Chaves-Barboza,Trujillo-Torres,López-Núñez,&Sola-Martínez,2017;Rahimi,vandenBerg,&
Veen,2015)recognizedthatPLEmanagementisrelatedtoself-regulatedlearningskillsandstudents’
controltheoriesandconceptsinlearningaffordances.Basedonsocialcognitiontheoryperspectives,
learnersareseenasself-organizing,proactive,self-reflecting,andself-regulatingbutnotjustasreactive
organismsshapedbyenvironmentalforcesordrivenbyinnerimpulses(Carlson,2008).Importantly,
ifstudentsdidnotfindthetechnologyorplatformprovidedbytheirinstitutionsuseful,theyarenow
inapositiontobypassitinfavoroftheirownpersonalizedapproachandpreferredtools(Conole,de
Laat,Dillon,&Darby,2008).Toempowerlearnersintheirlearning,theyshouldhavemorecontrol
indetermininglearninggoals,structuringlearningnetworks,andselectingrelevanttaskstrategies.
Infact,anenhancedlevelofcontrolwasobservedbyinstructorsinusingPLEplatformsindifferent
courses(Tomberg,Lannpere,Ley,&Normak,2013).

Self-reflection
Self-reflectiononPLEmanagementisakeyprocesstoeffectivePLEdevelopment(Galván-Fernández
etal.,2017;Rahimietal.,2015).Itisaprocessinwhichstudentsengageinself-judgementandself-
reactionontheirPLEbuildingandorganizing(Turetal.,2016)toconstantlymanage,personalize,
andevaluatetheirPLEs.Thus,learners’engagementinself-reflectionontheirPLEsisvital.Chaves-
Barbozaetal.(2017)observedthatteacherssuggestPLEinstructionsshouldberelatedtotheuse
of digital tools and recording of reflections on the learning process, and establish relationships
betweenlearningmanagementtoolsandcognitiveandmetacognitiveprocesses.Byconstantlyself-
reflecting,learnersnegotiate,interpret,evaluate,andanalyzerapidandcomplexdigitalmessagesand
regularlychoosetocomposeandproducecommunicationinincreasinglyself-directedandsocially
connectedwaystoconstructtheirPLE.Therefore,self-reflectionservestoenhanceeachindividual
PLEunderstanding and improvements for subsequent learning integration (Rogers, 2001).More
specifically,PLEmanagementisadevelopmentalprocessandreflectivepracticetoenrichstudents
learningjourney(Oakley,Pegrum,&Johnson,2014).Valtonenetal.(2012)concludedthatreflecting
onPLEmanagementwouldincreaseawarenessofstudents’learningmethodsandappliedpedagogies.
Turetal.(2016)discernedthatinstructorsneedtoempowerlearnerstoshowthedepthofreflections
ontheirPLEsinordertoadequatelysupportself-regulatedlearning.

Relationships of Digital Lifelong Learning and PLE
Digital lifelong learners’ PLEs go beyond formal learning. With the capability to interconnect
multiplepeoplenetworksinonecentrallocation,learnerscanengageinmultipletypesoflearning,
formal,non-formal,andinformallearning(Greller&Drachsler,2012).Throughdifferentpeople
networks,learnerscanreachmoremeaningfulnetworkresourcesfordifferenttypesoflearning.With
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theintegrationofPLE,digitallifelonglearningmaybemoreopen,personalized,flexibleinaccess,
curriculum,pedagogyandmanagementforformal,non-formal,andinformallearning.

TheliteraturearguesthatPLEhasthepotentialfordevelopingformal,non-formal,andinformal
learningexperiences(Anderson,2006)toenableindividualknowledgemanagementandconstruction,
andevolveintoasociallearningplatformorsystemwhereknowledgeissociallymediated(Dabbagh
&Reo,2011).PLEhasbeenseenasabridge toconnect formaland informalcontexts intoone
environment(Hermans,Kalz,&Koper,2013),includingrecreationaluseofPLE(NietoMorenode
Diezmas&DondarzaManzano,2016).Morespecifically,BartoloméandCebrian-de-la-Serna(2017)
observedthatstudentsbroadenedtheuseofthesePLEstoothersubjectsandnon-formallearning
situations.TurkerandZingel(2008)arguedthatPLEscouldbecomeeffectivepedagogicaltoolsthat
influencestudents’cognitiveprocessesinadditiontoservingasvehiclesforlifelonglearning.Marín
Juarros,SalinasIbáñez,anddeBenitoCrosetti(2014)indicatedthattosupportinformalandformal
learning,PLEshouldbeflexibleandadaptabletothestudent’sneedsandpreferencesand,onthe
otherhand,thatacademictoolsmightsomedaybecomepersonaltools.However,currentliterature
lacksanyempiricalresearchstudytoaddresswhetherPLEsupportsalltypesoflearning.

METHOD

Participants
OnehundredandtwoEducationalTechnologymasterprogramstudentsvoluntarilyparticipatedin
anonlinesurveywhiletheyweretakingvariousonlinecoursesinasouthwesternAmericanfour-year
publicuniversity.ThedemographicinformationoftheparticipantsislistedinTable1.Overall,the
majorityoftheparticipantswerefemale(n=74,72.55%),CaucasianAmerican(n=70,68.63%),
andagedfrom26to35yearsold(n=53,51.96%).

Measurement of Research Variables
Theonlinesurvey,thePersonalEnvironmentLearning(PLE)Survey,wasrevisedfromtheOnline
Self-RegulatedLearningQuestionnaire(OSLQ)(Barnard-Brak,Lan,&Paton,2010)toreflectthe
emerging,complicated,andmultiplelearningplatforms.TheOSLQwaschosenasthetemplateof
thesurveyinthestudybecauseofitspsychometricproperties.InthevalidationstudyoftheOSLQ
(Barnard-Brak et al., 2010), the Cronbach alpha coefficients were .90 and .92 in two different
validationsamples:theCronbach’salphacoefficientsforeachsubscaleoftheOSLQrangedfrom
.85to.92inthefirstvalidationsampleandfrom.88to.95inthesecondvalidationsample.Allthe
Cronbach’scoefficientswerehigherthanthecutoffvalueof.70(Nunnally,1978)foranacceptable
scorereliability(i.e.,internalconsistency).Theresultsfromthesamevalidationstudyalsosupport
thecriterionvalidityofthesurvey.

Predictor variables
Thepredictorvariableswereaparticipant’s(a)levelofinitiative,(b)senseofcontrol,and(c)level
ofself-reflectioninpersonallearningenvironment(PLE)managementmeasuredbythetotalscores
fromvariousnumbersof items (seeTable2)ona seven-pointLikert scalewithoneas strongly
disagreeandsevenasstronglyagree.

Criterion Variables
ThecriterionvariablesweretheextenttowhichparticipantsusedPLEtosupporttheir(1)formal
learning,(2)non-formallearning,and(3)informallearning.Theyweremeasuredbythescoreson
variousitems(seeTable3)onaseven-pointLikertscalewithoneasstronglydisagreeandsevenas
stronglyagree.
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DATA ANALySIS

DataanalyseswereconductedwiththeIBMSPSSStatistics21.Moreover,thealphalevelwasset
at.05forallsignificancetests.

Linear Regression Analyses
Linearregressionanalyses(Cohen,Cohen,West,&Aiken,2003;Norusis,2012)wereconductedto
assessthepredictiverelationshipbetweenonepredictorvariableandeachofthecriterionvariables,
respectively.Intotal,ninesimpleregressionmodelswerefittedtothedatatoaddresstheresearch
questionsofinterest.

Significance Test
Theone-tailedttestoftheregressioncoefficientofapredictorwasusedtoassessthelinearpredictive
relationshipbetweenthatparticularpredictorandacriterionvariable(Cohenetal.,2003;Norusis,
2012).Thenullhypothesisintheone-tailedttestswassetupasH0: β =0.Ontheotherhand,the
alternativehypothesiswassetupasH1: β >0duetotheexpectationofthepositivepredictive
relationshipsbetweenresearchvariables.

Effect Sixe Index
Ineachsimpleregressionmodel,thesquaredmultiplecorrelationcoefficient(R2)(Cohenetal.,2003;
Norusis,2012)wascomputedtoestimatetheproportionofvarianceinacriterionvariableassociated
with,thenpredictableby,apredictorvariable.Moreover,theadjustedsquaredmultiplecorrelation
coefficients(adjustedR2)wereobtainedtocorrectthepositivebiasofthesamplesquaredmultiple
correlation coefficients and serve as a more accurate estimator of their population counterparts
(Cohenetal.,2003).

Table 1. Demographic information of participants (N = 102)

Variable Frequency Percent

Gender

Male 28 27.45

Female 74 72.55

Ethnicity

Caucasian 70 68.63

AfricanAmerican 1 .98

Latino 2 19.61

Asian&PacificIslander 7 6.86

AmericanIndian&AlaskaNative 4 3.92

Age

18–25 7 6.86

26–35 53 51.96

36–45 19 18.63

>45 23 22.55
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Table 2. Online survey items measuring different predictor variables

Variable Survey item

Levelof
initiative

Iactivelymanage(Add;Delete;Move)myPLE(Symbalootiles,mobileapps,etc.).

Iactivelymanage(Set;Update)mypersonallearninggoalswithPLE(Symbalootiles,mobileapps,etc.).

IactivelysharemyPLE(Symbalootiles,mobileapps,etc.)withotherusers.

Iactivelymanage(Add;Delete;Move)myPLE(Symbaloo,mobiledevices,etc.)tabs.

IactivelysearchfornewerandmoreeffectivePLE(Symbalootiles,mobileapps,etc.).

IactivelyaccessmyPLE(Symbalootiles,mobileapps,etc.).

IactivelyutilizemyPLE(Symbaloo,mobiledevices,etc.)tosupportmyownlearning.

Senseof
control

Iactivelyconnecttopeople,learningtools,andlearningresourceswithinPLE(Symbaloo,mobiledevices,
etc.).

WithPLE(Symbaloo,mobiledevices,etc.),IfeelthatItakecontrolofmyownlearningenvironmentby
managingdifferentlearningtools.

WithinPLE(Symbaloo,mobiledevices,etc.),whenfacedwithaproblemItrytosolveitmyself.

WithinPLE(Symbaloo,mobiledevices,etc.),Icanmakedecisionsandberesponsibleformyown
learning.

WithinPLE(Symbaloo,mobiledevices,etc.),ifIwanttoachievesomething,Iworkhardtogetit.

WithinPLE(Symbaloo,mobiledevicesetc.),Iconsiderdifferentsidesofanissuebeforemakingany
decisions.

IdonotgetdiscouragedwhendoingsomethingonPLE(Symbaloo,mobiledevices,etc.)thattakesalong
timetoachieveresults.

WithinPLE(Symbaloo,mobiledevices,etc.),Icancontrolmylearningfromanywhereatanytimefrom
anycomputingdevices.

WithPLE(Symbaloo,mobiledevices,etc.),myperformancecontrolpositivelyenhancesmyattention,
affect,andmonitoringofmylearningaction.

Levelof
self-

reflection

IwouldliketousePLE(Symbaloo,mobiledevices,etc.)tosupportmyownteaching&learninginthe
future.

WithinPLE(Symbaloo,mobiledevices,etc.),wheneversomethinggoodhappenstome,Ifeelitis
becauseI’veearnedit.

WithinPLE(Symbaloo,mobiledevices,etc.),Ifeelbeinginapositionofleadership.

WithPLE(Symbaloo,mobiledevices,etc.),IfeelthatIamempoweredtocreatemyownlearning
environment.

WithPLE(Symbaloo,mobiledevices,etc.),IfeelthatIamempoweredtocreatemyownlearning
program

WithPLE(Symbaloo,mobiledevices,etc.),Iampositivelymotivatedtowardcreatingmyownlearning
environment.

WithPLE(Symbaloo,mobiledevices,etc.),Icontinuouslyreflectonmyonlinelearningafterthiscourse.
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RESULTS

Descriptive Statistics of the Research Variables
ThedescriptivestatisticsofthepredictorvariablesarelistedinTable4.Overall,participantshad
higherlevelsofself-reflectionandsenseofcontrol(averageresultperitemaround5.00)butalower
levelofinitiative(averageresultperitemas3.88)inPLEmanagement.

ThedescriptivestatisticsofthecriterionvariablesarelistedinTable5.Asagroup,participants
seemedtobesimilarintermsoftheextenttowhichtheyusedPLEtosupportthreetypesoflearning
(i.e.,formallearning,non-formallearning,andinformallearning).

Use of PLE to Support Formal Learning as the Criterion Variable
Thettestresultsinregressionanalyses(seeTable6)supportedthepredictiveutilitiesofallthree
aspectofPLEmanagement(i.e.,levelofinitiative,senseofcontrol,andlevelofself-reflection)for
theuseofPLEtosupportformallearning.Furthermore,thesignsoftherelatedregressioncoefficients
supportedthetheoreticallyexpectedpositivelinearrelationshipsbetweeneachstatisticallysignificant
predictorandtheuseofPLEtosupportformallearning.

The sizablevaluesof theR2 and the adjustedR2, ranging from .52 to .58, corroborated the
conclusionsfromtheaforementionedttestresultsandsuggestedstrongpredictiverelationships(Cohen,
1988)amongallthreeaspectofPLEmanagementandtheuseofPLEstosupportformallearning.

Use of PLE to Support Non-formal Learning as the Criterion Variable
Accordingtothettestresultsinregressionanalyses(seeTable7),allthreeaspectofPLEmanagement
(i.e.,levelofinitiative,senseofcontrol,andlevelofself-reflection)couldpredicttheuseofPLE

Table 3. Online survey items measuring different criterion variables

Variable Survey item

UsofPLE
tosupport

formal
learning

IusemyPLEtosupportmy“FORMAL”learning

Formallearningisthelearningthatisformallyrecognizedbyeducationalinstitutionswithcreditsorany
otherrecognitions.

UsofPLE
tosupport
non-formal

learning

IusemyPLEtosupportmy“NON-FORMAL”learning.

Non-formallearningoccursinaformallearningenvironmentbutisnotformallyrecognized.Ittypically
involvesworkshops,communitycourses,interest-basedcourses,shortcourses,orconferencestyle

seminars.

UsofPLE
tosupport
informal
learning

IusemyPLEtosupportmy“INFORMAL”learning.

Informallearningtakesplaceindependentofinstructor-ledprogramsviabooks,self-studyprograms,
performancesupportmaterialsandsystems,coaching,communitiesofpractice,andexpertdirectories.
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tosupportnon-formal learning.Theabovepredictive relationshipswerepositiveas theoretically
expectedbasedontheactualsignsoftherelatedregressioncoefficients.

Theactualvaluesof theR2 and theadjustedR2 from .35 to .53 supported strongpredictive
relationships(Cohen,1988)betweenallthreeaspectofPLEmanagementandtheuseofPLEsto
supportnon-formallearning.

Use of PLE to Support Informal Learning as the Criterion Variable
Thettestresultsinregressionanalyses(seeTable8)supportedthepositivepredictiverelationships
betweeneachaspectofthePLEmanagement(i.e.,levelofinitiative,senseofcontrol,andlevelof
self-reflection)andtheuseofPLEtosupportinformallearning.

ThevaluesoftheR2andtheadjustedR2,rangingfrom.40to.55,indicatedstrongpredictive
relationshipsbetweenthreeaspectsofPLEmanagementandtheuseofPLEstosupportinformal
learning.

DISCUSSIONS

ThisstudyconcludedthateachaspectofPLEmanagement(i.e.,levelofinitiative,senseofcontrol,
andlevelofself-reflection)waspredictiveofeachtypeoflearning(i.e.,formallearning,non-formal

Table 4. Descriptive statistics of the predictor variables (N =102)

Variable # of 
items

M M/# 
of 

items

Mdn SD Minimum Maximum

Levelofinitiative 7 27.15 3.88 30.00 13.62 7.00 49.00

Senseofcontrol 9 44.59 4.95 46.00 15.17 9.00 63.00

Levelofself-reflection 7 35.45 5.06 38.00 12.28 7.00 49.00

Note. Survey items were constructed with a 7-point Likert scale ranged from 1 as strongly disagree to 7 as strongly agree; M/# of items: Mean scores 
divided by the number of items measuring each predictor variables.

Table 5. Descriptive statistics of the criterion variables (N =102)

Variable M Mdn SD Minimum Maximum

UseofPLEtosupportformallearning 5.01 5.00 1.99 1.00 7.00

UseofPLEtosupportnon-formallearning 4.75 5.00 1.95 1.00 7.00

UseofPLEtosupportinformallearning 4.84 5.00 1.98 1.00 7.00

Note. Survey items were constructed with a 7-point Likert scale ranged from 1 as strongly disagree to 7 as strongly agree

Table 6. Three simple regression models with the use of PLE to support formal learning as the criterion variable

Predictor variable B t df R2 adj. R2

Levelofinitiative .11 11.73* 100 .58 .58

Senseofcontrol .01 10.69* 100 .53 .53

Levelofself-reflection .12 10.47* 100 .52 .52

Note. B = unstandardized regression coefficient; t = t one-tailed test statistic; df = degrees of freedom; R2 = squared multiple correlation coefficient; 
adj. R2 = adjusted squared multiple correlation coefficient; * p < .05

I I I I I I 

I I I I I I 
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learning,andinformallearning).Furthermore,PLEmanagementwasmostpredictiveoftheuseof
PLEtosupportformallearningrelativetotheothertwotypesoflearning.Thefindingsindicatethe
importanceofapplyingPLEmanagementtosupportdigitallifelonglearning.Theyalsosuggestthat
PLEismorethanatechnologicalplatformbutanewdigitalliteracytobetaught;digitallifelong
learnersneedtoobtainPLEmanagementskills.

More than a Technological Platform
PLEismorethanatechnologicalplatform.Infact,itisaconceptualspace,pedagogicalprocess,and
digitalnetworksthatenableandsupportlearnerstoachievetheirlifelonglearninggoals.Attwell(2007)
arguedthatPLEsplayanimportantroleinadvancingtheunderstandingofdigitallifelonglearning.
PLEscanbeperceivedandintegratedbylearnerstoorganizetheirownlearninginmultiplecontexts
whereformal,non-formal,andinformallearningsupportandcomplementoneanother.InPLEs,there
isasymbioticinterdependentrelationshipamongformal,non-formal,andinformallearning.Cross
(2007)conceptualizedthemas“rangesalongacontinuumoflearning”(p.16)either–ordichotomies.

Learningthatresidesinanorganicenvironmentismorethanjustascheme.PLEwouldbemore
effectivetolifelonglearningiflearnersconceiveunderstandingitsresponsetomanyoftheconstant
changesseeninsociety,whicharefacilitatedbytheopenandsocialmedia(Weller,2009).Effective
implementation of PLE would shape technical, instrumental, and sociological aspects of digital
lifelonglearning.Inotherwords,PLEs’learningimpactsandeffectivenessshouldfallinbetween
thetechnologicalandthesociological(Selwynetal.,2012)ratherthanoneitheronebecausePLE
isaliving,learningenvironment.Therefore,formal,non-formal,andinformallearningshouldbe
interconnectedandinterrelatedtooptimizeit,understandingthatlearningismosteffectivewhenthe
learnerengagesinlifelonglearningactivities(Hall,2009).WhileWeb2.0technologiesseemtobe
scalingupstudents’informallearning,PLEscanbeconsideredasapromisingpedagogicalapproach
forthedeliberateorintentionalintegrationofalllearningspaces(Dabbagh&Kistantas,2012).

Lack of PLE Management Skills
NotalllearnershavecompetentPLEmanagementskills.Itissignificanttonotethatresultsindicated
participantshadhigherlevelofself-reflectionandsenseofcontrolinPLEmanagement,withthe
average result per item around 5.00 out of a seven-point scale, with a lower level of initiative,

Table 7. Three simple regression models with the use of ple to support non-formal learning as the criterion variable

Predictor variable B t df R2 adj. R2

Levelofinitiative .10 10.70* 100 .53 .53

Senseofcontrol .08 7.41* 100 .35 .35

Levelofself-reflection .10 7.57* 100 .36 .36

Note. B = unstandardized regression coefficient; t = t one-tailed test statistic; df = degrees of freedom; R2 = squared multiple correlation coefficient; 
adj. R2 = adjusted squared multiple correlation coefficient; * p < .05

Table 8. Three simple regression models with the use of PLE to support informal learning as the criterion variable

Predictor variable B t df R2 adj. R2

Levelofinitiative .11 11.11* 100 .55 .55

Senseofcontrol .08 8.30* 100 .41 .40

Levelofself-reflection .11 8.60* 100 .43 .42

Note. B = unstandardized regression coefficient; t = t one-tailed test statistic; df = degrees of freedom; R2 = squared multiple correlation coefficient; 
adj. R2 = adjusted squared multiple correlation coefficient; * p < .05

I I I I I I 

I I I I I I 
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with3.88outofaseven-pointscale.Althoughall threeaspectsofPLEmanagementcanpredict
eachtypeoflearning,participantsdidnotorganizePLEsinitiallytomanagegadgets/tools/appsto
meettheshort-termandlong-termlearninggoals.Levelofinitiativerequireslearnerstoengagein
“externalizationacts”tobuildandtoorganizetheiridealenvironmentsonandwithtechnologies.At
theoutset,buildingPLEsmaynotcomenaturallyforlearners,eventhough63.73%oflearnersreported
thiswastheirfirsttimetousePLE.Interestingly,morethanhalfoflearnerswhoself-reportedtheir
knowledge(57.84%)andskills(58.82%)inPLEwereatanintermediateorexpertlevel.Itwouldbe
wrongtoassumethatinforminglearnersoftheavailabilityofPLEtoolscouldresultineffectivePLE
management.InstructinglearnerstobuildandtomanagetheirPLEmaypossiblybeimplemented
viaformal,non-formal,andinformallearning.

PLE: A New Literacy for Digital Lifelong Learning
BuildingandmanagingeffectivePLEsshouldbeseenasanewdigitalliteracyfordigitallifelong
learning(Drexler,2010;Hicks&Sinkinson,2015;NietoMorenodeDiezmas&DondarzaManzano,
2016).PLEmanagementliteracyshouldbetaughtbynetworkeducatorsandvianetworkinstitutions’
openandnetworkedformalandnon-formallearninginstructions.

To Network Educational Institutions
ThepedagogyofPLEsuggests thateducational institutionscouldamalgamateopen instructions
andopentoolswithflexiblecurriculatoofferdiversifiedlifelonglearning(formal,non-formal,and
informalleaning)tobuildmoreadaptiveandsustainableorganizationalnetworklearningmodels.
Educationalinstitutionsshouldenvisage,theorize,andinstantiatenewplaces,spaces,andenvironments
fordigitallifelonglearningtomeetthedistinctivepersonalandlocalsolutionsofglobalneedsand
challenges.

Bartow(2014)seeswhatishappeningonlineaspartofasocialrevolution–notatechnicalone–
andpassionatelyencourageseducationalleaderstoinnovatebycreatingmoreadaptiveorganizational
modelsthatenableopenlearningexperiences,newways,andnewdrivesforassemblingtheminto
much more varied courses of learning. The adaptive organizational models must be sustainable
and organic environments instead of being mechanical or technical learning systems. Learning
environmentsmaybe insinuatedasmultiple communities that cross educational institutions and
organizationsandinspireactivecommunity-communityinteraction.

To Network Educators
AnewroleforPLEeducatorsistobewillingtotakeonthelearner’sroletointegrateopentools,to
transferthepower,andtoimpartthecontroltonetworklearners(Reinders,2014),besidesengagingin
constantexchangeofteachingandlearningexperienceswithinschoolsandinstitutionalcommunities
andenvironments.Thiscriticalaspectofthisdramaticshiftinvolveschallengesofbothhowtoteach
andwhoofteaching(Saltmarsh&Sunderland-Smith,2010).

Educatorsneedtointegrateopennetworklearningenvironment(ONLE)asinnovativepedagogyto
nurturelearnerstobuildPLEs.ONLEisadigitalenvironmentthatempowerslearnerstoparticipatein
creativeendeavors,moreprogressiveandparticipatorydiscursivepractices,conductsocialnetworking,
organizeandreorganizesocialcontents,andmanagesocialactsbyconnectingpeople,resources,and
toolswiththeintegrationofsocialmediatoolstodesignenvironmentsthataretotallytransparent
oropentopublicview(Tu,etal.,2012).Thesamearchitecturecanbeusedtodesignthedegreeof
opennessusersfeelisnecessarytothesituation.Educatorsmaytransformtheirdigitalinstructions
bypermittingmoreopenaccesstolearningresources,moreopenpersonalizationandcustomization,
andmoreopenlearningtoolstoreflectindividuallearningneeds.

EducatorscouldassiststudentsinbuildingtheirPLEsinthefirstweekofinstruction.Itiscritical
toexplaintostudentswhybuildingPLEsisrelevanttotheirlifelonglearning,besidesengagingstudents
inreflectionanddiscussionofwhytheybuilttheirPLEsincertainways,andhowtheyintendtouse
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them.Also,educatorsneedtoremindstudentstoorganizeandtoreorganizetheirPLEsregularlyto
reflecttheircurrentlearningneeds.Furthermore,courseinstructionsshouldbedesignedinanopen
sense,sostudentscanapplytheirPLEstoconnectandtocompletetheirinstructionrequirements.
Educatorsshouldencouragestudents toapplytheirPLEsforothercourses,non-formal learning,
andinformallearning.Oakleyetal.(2014)suggestede-Portfolioasaneffectivewaytofacilitatethe
seedingofpersonallearningnetworksthatwillsupportlifelonglearningaftergraduation.

To Network Learners
Competentdigital lifelonglearnersaremorelikenetworklearners thanonlinelearners.Network
learnersneedtohaveabilityandcapabilitytobuilddifferentnetworkswithincommunitiestoformand
tonurturetheirPLEs.Networklearnersshouldemployopensocialtoolstopersonalizeandconnect/
build their threenetworks(people, resources,and tools) forall typesof learningwithinnetwork
educator’s open network in their educational institutions’ environments. Network learners must
utilizenetworktechnologytobuildtheirPLEstoliberatethemselvesandchallengeoppressiveforces,
suchasdominantdiscourses,viamoreparticipatinganddemocraticnetworklearningtechnologies.
Learnersinmoredemocraticlearningenvironmentsareencouragedtonegotiate,interpret,evaluate,
andanalyzerapidandcomplexdigital resources; theyregularlychoose tocomposeandproduce
communicationinincreasinglyself-directedandsociallyconstructedways.Iflearnersarenotclear
abouttheirlearninggoalsandareuncertainofhowtoappropriaterelevanttechnologiestoachieve
thesegoals,aneffectivePLEwouldnotoccuratall.BecausePLEsaremorethanjusttechnology,
learnersshouldfocusonthePLEs’valueinconnectingpeople,tools,andresources.Clearly,PLE
requireslearnerswithcompetentself-regulatoryskills.

FURTHER RESEARCH

Futurestudiesshouldfocusonhowtopreparecompetentdigitallifelonglearners.Whileinformal
learningischallengingforeducationalinstitutionsandeducatorstopreparedigitallifelonglearners,
theycanpreparelifelonglearnersviaopenandnetworkedcurricula,pedagogies,andinstructionsto
establishsustainableeducation,learning,andinstructionalmodels.AlthoughPLEandONLEcan
serveasstrategiestofacilitatedigitallifelonglearningwithnetworklearningliteracytofulfillsocial
justiceindigitallearning,researchshouldcontinuetoexamineadditionalapplications,strategies,
sustainable models, and policies. The MOOCs movement received mixed reaction from critics.
However,itshouldbeseenasanotherconceivableapplicationtoinspiredigitallifelonglearningwith
openandflexibleinstructionstogaindesiredskillsandknowledge,particularlyConnectivistMOOC
(cMOOC)thatallowslearnerstopersonalizeandcustomizetheirlearninggoals,needs,andjourneys.
Itiscriticalforeducationalresearcherstocontinueinvestigatingwhatdigitallifelonglearningmeans
toallstakeholders,suchasalllevelsofgovernments,educationalinstitutions,educators,andlearners.

CONCLUSION

ThisstudyconcludedthateachaspectofPLEmanagementispredictiveofeachtypeof lifelong
learning.ItindicatestheimportanceofPLEmanagementtodigitallifelonglearning.Learningismore
thanlearningaboutcontent.Theknowledgeandskillsinmanagingpersonallearningenvironmentsare
ascriticalaslearningcontent.InstructingPLEmanagingskillsinformallearningsituationsisneeded
toensurelearnersobtaincompetentPLEmanagementskillssotheycanapplytheseskillsforeffective
non-formalandinformallearning.SimplyprovidingWeb2.0toolsintheabsenceofeffectivePLE
buildingandtaskscaffoldingisinappropriate(Mayer,2004).Attheonsetofinstruction,educators
couldassesslearners’PLEmanagementskillsand,basedonthoseassessments,educatorscouldcreate
effectivePLEinstructions.TheobjectiveistoengagelearnersinbuildingandmanagingtheirPLEsfor
theirlifelonglearninginstructionandactivitieswithintheirpreferredformal,non-formal,orinformal
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learningformat.Educationalinstitutionsshouldstrategicallydesignopencurriculatopreparedigital
lifelonglearners.Morespecifically,theskillsoflevelofinitiativeandPLEorganizationshouldbe
overtlytaughtsincenotalllearnersholdsuchskillsandunderstandtheirvalue.

Learningisforlife;lifeistolearn.Learningisalifelongjourney.Withopennetworkconcepts,
digital lifelong learning isextended toallhumanbeings toreach their lifelong-goal realizations.
Networklearningliteracyisbecominganewlivingskillandknowledgeforthemoderncitizen.This
studypoints to theneedforpedagogies indesigningeffectivedigitalnetwork learning toenable
learnerstoimproveandadvancetheirPLEskillsandknowledge.Open,network,andenvironment
pedagogiesarekeyconceptsforlifelonglearning.TheOERmovementchallengestheconstructionof
education,learners,andeducators,anditdisruptsteachingandlearning.WhileOERisperceivedasa
solutionforsocialjusticeindigitallifelonglearning,PLEandONLEareidentifiedaskeypedagogy
andinstructionalstrategiestoempowerlearnersandtodeploythefreedomtochoosetobeandto
obtainnetworklearningliteracytobecomecompetentdigitallifelonglearners.
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