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THEORETICAL AND METHODOLOGICAL PREMISES FOR TEACHING 
AND LEARNING IN VIRTUAL LEARNING ENVIRONMENTS

Inthisfirstsectionofthevolume,afterageneralintroduction,anoverviewisofferedofthecontentof
thebookandofthepresentknowledgeaboutteachinginVirtualWorlds,outliningthefutureprospects.

Next,generalmattersrelatedtothemaintopicofthebookaretreatedbyexpertsasfollowing:

• Introduction to Virtual Learning Environment, curated by Elena Favaron, introduces Virtual
LearningEnvironmentsingeneralandthewaytheyevolvedovertime.

• Using collaborative methods in education. An evidence-informed approach,curatedbyGiuliano
Vivanetusesanevidence-informedapproachtoanalyzetheeffectivenessofcollaborativemethods
ineducation.

• Virtual Worlds in education: Key aspects and open issues,curatedbyLauraFedelidealswithkey
aspectsandopenissuesofsyntheticworldsineducation.

Inadditionadescriptionoftheimportanceofeachofthechaptersubmissionsisprovidedtoanalyze
thequalityofthevariouscontributions,researchpapersandexperiencesdocumentedinthebook,ac-
cordingtosomemacro-criteriawhichhavebeenconsideredcrucialforthetopic.

The following criteria have been chosen:meaningofVirtualWorlds and their relationwith the
physicalworldfromalearningpointofview,methodologicalguidanceandbestpracticesforteacher
reflexivityandprofessionalism,self-knowledgethroughthemetaphoroftheavatar,valueofthelearning
communityandoftheinterpersonalrelationships.Theanalysisthenfocusesonacollectionofsound
experiencesandimplementedprojectsthatarepartofthebook.

AbriefconcludingparagraphendstheprefacerelatedtoVirtualWorldsinclassroom.

Maria Guida
National Institute for Documentation, Innovation, and Educational Research, Italy

Gianni Panconesi
Esplica, Italy
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AN INTRODUCTION TO VIRTUAL LEARNING ENVIRONMENTS (VLE)

Introduction

Therearemanyreasonsforusingthecomputerinlearning:computersofferanon-competitivemethod
forachievingresults,theycanhelpovercomealackofimaginationdisplayedbysomepupils,andcan
oftenbethemosteconomicalwaytoperforminstruction.SinceWilliamHiginbothancreatedasimple
gameoftennisusinganoscilloscopescreen(1958),educatorshavebeeninterestedindeterminingap-
propriateusagesofcomputerswithineducation.InordertounderstandtheworkingsofVirtualLearning
Systems,itisnecessarytodefinetheconceptofVirtualLearning.Thischapterisbasedonthestudy
ofexistingliterature.Here,thereaderwillfindanintroductiontoVirtualLearningEnvironmentsanda
presentationofthosesystemsavailabletoday.

Alearningenvironmentisa“placewherelearningtakesplace.”Whenlearningisdoneinvirtual
space,itiscalledaVirtualLearningEnvironment.Virtualspacehasnolimits,categories,timeorforms.
Ingeneral,basedontheexistingliterature,itcanbesaidthatthesoftwaresystemsthatsupportteaching
andlearningarecalledVirtualLearningEnvironments(VLE).VLEsarealsocalledLearningContent
ManagementSystems(LCMS);VLEandLCMSareconsideredsynonyms(Hughes2009).

VLEisoftenintegratedwithaLearningManagementSystem(LMS).LMSaresoftwaretools,usually
webbased,whichhelpplanandenablelearningevents,and‘manage’learnersbykeepingtrackoftheir
progressandtheirperformancethroughvariouslearningactivities.LCMSisfocusedonthedevelopment,
managementandpublishingofcontent,andofferstoolsforauthorsanddesignerstocreatee-learning
content.LMSisoftenconfusedwithLCMS;thesetwoconceptsarecomplementary,anditisnormalto
findsoftwaresolutionsthathavethecharacteristicsofboth,i.e.providingtoolsthatareusedtodevelop
thee-learningcontentandmanagethelearningprocessviatheweb.

VeryoftenVLEsarewebbased,andinthesecases‘e-learningandvirtuallearningenvironment’
referstosoftwaresystemsthatinstitutionssuchasschoolsanduniversitiesusetocreateavirtualspace
forsharedlearning.Notalle-learningcoincideswithdistanceeducation,however,asthereareformsof
distanceeducationthatdonotusethisnewtechnology.

E-learningislearningsupportedbyweb-basedtechnologies,thusitisthereforeincorrecttoidentify
e-learningwithanytypeoftrainingprovidedbycomputertechnology(CD-ROM,intranet,etc.).Liter-
ally‘e-learning’meanselectroniclearning,butthisexpressionisrestrictiveinconceptandmaycause
misunderstanding.Itisimportanttorememberthisdistinction.

Development

Thetraditionalclassroomlesson(wherestudentsandtheteachermeetinperson)hassomeclearadvantages:

• Teacherscanaddressmistakesandmisunderstandingsduringthelessonthankstotheimmediate
reactionsthatrevealconsciouslyorunconsciously,throughgesturesandexpressionsonthefaces
ofthelearners,anyquestionsstudentsmayhave;

• Learnerscanbeplacedtogetheringroupsandworktogetherinthepursuitofeducationalgoals.

Theclassroom,however,alsohassomedisadvantages:
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• Thedemandsofthestudentsareunmetforperiodsoftime,asitisimpossibletoanswerquestions
theymayhaveafterthelessontimehasended;

• Thewaylecturesaresetupdoesnotfavorthesocialconstructivistapproach.Theteacheristhe
absoluteactor,itistheywhodecideshowmuchtimetodedicatetodialoguewithstudents,how
muchtimetoallowstudentstoworketc.Studentsmustadapttothispaceoflearningandtoaccept
theteachingstyle.

However,firstandsecondgenerationdistancelearningcourses(basedoncorrespondenceandme-
dia)donotusethisapproach.Ithaslongbeenknownthatlearningisanexperientialprocessthatmust
beconductedbythelearnerinanactiveandcollaborativeway,whichisfacilitatedbyrelationalmulti
environmentswherestudentslearnfromeachotherthroughthesharingofexperiences;however,very
ofteninteachinghistory,thisknowledgehavebeenneglected.

Fromthefirstcorrespondencecourseswithvideoconferencelecturesandlecturenotesdownloadable
fromtheInternet,tonewsgroupsanddiscussionforums,trainingconceptsinpersonandatdistancehave
evolvedandareprogressingeveryday.Thisprogressdependsonnewtechnologiesandtheirincreas-
ingcapacitytovirtuallydecreasethedistances.Followingfromthis,anewformofdistanceeducation
callede-learningwasborn.

E-learningfavorscooperation,theexchangeofopinions,andseekingknowledgebasedonpersonal
interests;thus,thefreedomofchoiceincreases.Studentscanmaketheirowndecisionsabouttheirlearn-
ing,includinghowmuchtheylearn,forhowlongandtowhomtheygoforinformation.

E-learningisnotasubstitutefortraditionalclassroomteaching,itisnotsimplyanewmediumfor
deliveringdistanceeducation.Onthecontrary,itisbasedonahighlyinteractivetrainingmodel(“many-
to-many”)anditshistoryismarkedbyobviousmethodologicaladvances(Hjeltnes&Hansson2005).

Thefirstgenerationofe-learningwasdeliveredthroughWebBasedTraining(WBT)andwassup-
portedbytechnologyplatformsdistributingcontent(ContentDeliverySystem),withverysophisticated
methodsofcontrol;studentsuseditindividuallyandinteractedverylittlewitheachother.

WebBasedTrainingisrepresentedbyorganicallystructuredpagesexplicitlydeclaredforthepurposes
ofeducationfoundonline.Thesepagesusetraditionalmethodsofpragmaticteaching,namely:defini-
tionoftheobjectives,contentcommunicationstrategies,assessmentmethodsandinputbothinprogress
andfinalverification,useofhands-onactivitiesrangingfromtraditionalexercisestosimulations,case
studiesandsoon(Singh2003).

Thisfirst-generatione-learninghadtwoadvantages:

• Flexibilityintimemanagement,allowingstudentsthechoiceofhowmuchtimetodevotetotheir
studies;

• Adoptionofapersonalrateoflearning.

Thesecondgenerationofe-learningusesLMS.Thesesystemscanmanage,inanintegratedway,
largeamountsofdataandallowsanalysisoftheresultsandthemanagementofskills.Therefore,through
usingLMSitispossibletocarryouthighlysophisticatedevaluation(Mayer2016).

Theplatformrespectsinternationalstandards(AICC,SCORM)andthisisperhapsoneofthemost
importantinnovationsintheeducationalfield,asinternationalstandardsprovidetheabilitytoreuse
learningcontent.
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In2014,theAICCorganizationwasdissolvedduetoadrasticdecreaseinenrollments;MC-5isthe
successoroftheAICCstandard,complianttothelateststandardsExperienceAPI(XAPI).Afterthe
AICC,thetaskofdevelopingtheMC-5waspassedtotheAdvancedDistributedLearning(ADL)standard,
whichstillcarriestheprojecttoprovideaccesstoanytypeoftrainingcontent(Fallon&Brown2016).

SCORM(SharableContentObjectReferenceModel) specifies standards for reuse, trackingand
catalogingoflearningobjects(video,podcasts,digitalstoriesandcartoons,webpages,blogsandwi-
kisarecalled“learningobjects”).AnobjectcompatiblewiththeSCORMstandardhasthefollowing
characteristics:

• ItistraceableinsideoftheLMS;
• Itlogslearneractivitydata;
• Itisreusable;
• Itcanbetransportedonanycompatibleplatformwithoutlosingfunctionality.

ASCORMstandardLearningObject(LO)ismodularandreusable;TheLOofferstheabilityto
createadaptivelearningmaterials“tailored”totheneedsandlearningstylesofeachstudent;TheLO
meetstherequirementsofsharingandreusingresources,anditiseasytoupdate(Novacek2016).

Second-generatione-learningpromotesthedistributionofcontent-sharingandfacilitatescooperative
learning.Thesystemcanhandlealargepopulationofusersandtheuserisconsideredaproducerand
consumerofknowledge,astheyparticipateintheprocessofcreationofthesame.ReusableLearning
Objects(RLO)allowahighlevelofcustomizationofthetrainingprogram(Rahmani,2016).

SinceLindenLabcreateda three-dimensionalonlineVirtualWorld(2003),educatorshavebeen
interestedindeterminingappropriateusagesof3Denvironmentswithineducation(Kleinetal.2016).
3DVLEsuserscreatevirtualrepresentationsofthemselves,calledavatars,andareabletointeractwith
places,objects,andotheravatars.Theycanexplorethevirtualspace,meetotherstudents,socialize,
participateinindividualandgroupactivities,buildlearningobjectsandexchangeknowledgewithone
another.Todayeducatorspreferaprotectedandspecificallydesignedenvironmentwherethesimulation
allowstocreatemanyopportunitiestoexerciseoracquiresocio-emotionalskillsinchallengingsitua-
tionsandplaybetweenusers,byencouragingtheirinvolvement.Kognito3Denvironmentisanexample
(https://www.kognito.com/)enablingtheuseofrole-playingsimulationswithvirtualpeopletodrive
measurablephysical,emotionalandsocialchanges.A3Denvironmentprovidesthefollowingbenefits:
studentscanobservecomradesworkinrealtime.Feedbackwaitingtimesdisappear,consequentlythe
3Dvirtualspacecreatestheconditionsforagenuinecollaborativelearning:avatarscanworksimulta-
neously,sharingnotonlytheargumentsbutalsothetimeandthedesignspace.However,theuseof3D
environments,forteachingandlearningingeneral,andforcollaborativelearninginparticular,hasits
problemsandpitfalls.Forexample,insomecases,thecharacteristicsandcomplexityoftheenvironments
or3Dworldscanputtheeducatoratadisadvantage.Studentscanbeabsent-mindedanddespondent;
theycanfinditdifficulttocarryoutconceptualtasksofcollaborativelearning(Jacobsonetal.,2008).
Theneedtonavigate,explore,manipulateobjects,usingspecifictypesofinterfacesand/orhardware
equipmenttocompletethesetaskscouldalsoimposeanadditionalcognitiveloadtothelearner(Dalgarno
&Harper,2004;Chen&Wan,2008).

E-learninghasbeenproducingseveralspecific teachingstrategiesbasedonnewways todesign,
deployandmanagedistanceeducationaswellasnewassessmenttechniquesandresults.Themostused
strategiesine-learningareExtendede-learning,AnchoredinstructionandBlendedlearning:
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• Extendede-learningisaninductivemethod;learnersfaceproblemswhichleadthemtodiscover
newknowledgeandtodefinenewcontent.

• Anchoredinstructionisaneducationalmodelposingproblemsrelatedtoactualorplausibleitems.
Sometimesthenecessarydataareintroducedinnarrativeformandpresentedthroughastoryand
studentsmayalsofaceproblemsrelatedtoabstractcontexts;Anchoredinstructionisoftenassoci-
atedwithsimulatedenvironments.

• Blendedlearningcombinese-learning(provisionofmaterials,contentandtrainingcourses)with
classroomtraining.

ThetransitiontothethirdgenerationistakingplacebyusingtheNetworkandcooperativerevalua-
tion.Thesetwofactorshavebeenleadingaprofoundreevaluation,notonlyonnewcognitivisttheories
thatleadtoconstructivism,butalsoonmethodologiesoflearningthatarefocusedonthelearner’sactual
learningprocess.

Forthesereasons,duringthelearninghistory,themethodhasgraduallymovedfromalearningsociety
(asagroupofpeoplewholearns,understoodperamanagerialmodel)intoalearningorganizationthat
isorganizedintoautonomousworkinggroupsabletocommunicate,exchangeknowledgeandcreate
newgroupsperthelogicofthenetwork.

TheWorldWideWebcanhavestronginnovativesignificance,butit isnecessarytothinkofthe
learningpathasprogrammedaccordingtoanorganizationalschemethatincludestheintegrationof
varioustypesofactivities:fromincidentallearningwithfreenavigationintothecooperativeproduction
ofaproject(cooperativelearning).

Contemplating the Virtual Approach

Unliketraditional,classroombasedlearningenvironments,VLEprovidetheabilitytoinsertacontribu-
tiontotheclassatthemomentofinception.Studentscanexpresstheirviewsanddelivertheirworkas
soonastheyarereadytodoso,ratherthanhavingtowaitforthenextlessonperiod.

Thelesson(asamomentoftrainingandcomparison)inarealclassroomlastsfrom1to3hours;in
comparison,avirtualclassroomposesnolimitsoftimeortopicintervention.Forthisreason,avirtual
learningenvironmenthelpspeopleidentify,document,assessandcertifywhattheyhavealsolearned
outsideformaleducationandtraining:simplybecausethereismoreflexibletimeinwhichtodoit.

Inaddition,comparedtotraditionalenvironmentswherestudentsarephysicallyintheroom,aVLE
canencouragetheparticipationofmoretimidpupils,promotingstudentinteractionanddecision-making
autonomy.Thecollaborativeexchangeofcontentincreasestheavailabilityofthesameandtherefore
offersthepossibilityoflearningthroughapeer-mediatedlanguage,whichisoftenpreferredasitistypi-
callyeasiertounderstandandinteractwiththanthelanguageusedbytheteacher.

ItiseasiertocreateanauthorizedcapitalofincreasedknowledgeinaVLEthaninaconventional
environments;thiscapitalpromotesthedevelopmentoforganizationalskillsandpreparesstudentsto
enhancetheircompetences(Dell’Olio2004).Studentswhohaveaccesstovirtualsharingsitescanpar-
ticipatemoreandproducemorecreativeandeffectivecollectiveproducts(Gaggiolietal.2013).

However,VLEisnotalwaysthebestexpressionofalearningcommunity,norcanitalwayspromote
participation.Somestudentsdonotpossessadequatetechnologicalskillsorawarenessoftheirrolewithin
thesystemandcanthusfallvictimtoadigitaldividewhichlimitstheiractiveandconsciousparticipation.
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Suchrisksandopportunitiesstartwiththeconstructionofanonline/offlinepersonality(McDougall
1988):

Whether we like it or not, our inner characters constantly seek a theater in which to play their comedies 
and their tragedies. Although we rarely take responsibility for our secret theater productions, the direc-
tor is sitting right in our minds.

Astudentinteractinginthispurelyvirtualspaceisgiventheopportunitytoexpresstheirpersonal-
ityindifferentwaysthroughdifferentroles.Thereisatendencytoexpressorevenmagnifypositive
anddesirableaspectsofone’spersonality,whileomittingorneglectingthoseaspectsdeemednegative
orundesirable(Markus1986).VLEs,duetotheirverymakeupinheritmanyoftheattributesofsocial
media,thuspromotingtheabovedivisionofpersonalitytraits.ParticipationintheVLEcouldtherefore
slowdownthedevelopmentofpersonality,especiallyinyoungerstudents(Ellison2013).

Inadolescents’virtualprofiles“repeatedidentityrecreation”isclearlymanifestedthroughcontinuous
upgradingoftheirpublicprofile,wheretheyarealmostalwaysattentivetoimagesearchesandparticu-
larphrases;converselyadultspaymoreattentiontotherelationaldynamics.Thismanifestsitselfina
greateruseofcommentsontheprofilesoftheirpeersandinjoiningalargenumberofgroupsorcircles.

AteacherwhoplansonusingaVLEmustcloselymonitortheevolutionoftheirstudents’profiles,
sincethereplacementofthephysicalityofthebodywiththatofthevirtualenvironment,justlikeina
realenvironment,canleadtodysfunctionalbehavior,suchasstalking,cyberbullyingandidentitytheft,
thatcanbeeasilyfacilitatedbythenetwork.

Inaddition,whilesocialtechnologycanindeedhelptofindanewwayoflivingtogether,itmayalso
encourageuserstodevelopanasocialaptitudeinthecontextofreal-worldenvironments.Theteacher
mustpreventsuchnegativeaspectsbypromotingfeelingsoftrust,empathyandsharingwhicharethe
optimalcharacteristicsofacreativenetwork.

Suchanenvironmentisnecessaryforthecreationofvaluablecognitiveartifactsasanactiveexperi-
encegroupwherethesenseofindividualandsocialpresenceisreinforced.Eachmembershouldbe
encouragedtopromotetheirideasandtodiscussopinionswiththeirpeers;eachpersonshouldbeable
toheartheirpeers’pointsofviewwithoutnegativefeelings.Whenthisgoalisreached,SwarmCreativ-
itycanhappen.

Thesevirtuousvirtualcommunitiesareprivilegedbyasharedmotivation,bysubjectswithcommon
objectives,anduserswhothusassumerolesofinnovators,communicatorsandcollaborators.

WhenVLEcommunitiesreachthispoint,theyareknownasCollaborativeInnovationNetworks,or
COINS.

Thesecommunitiesarefueledbythepositiveandconsistentfeedbackwhichinturnincreasesthe
levelofwelfareofthemembersandstrengthenstheprocessofknowledgeconstruction.Thiskindof
networkpromotesasenseofsocialresponsibilitytowardsthecommunity,whichdrivesuserstomake
availabletotheothermemberssomethingoftheirown:information,knowledge,content.

Itistobeunderstoodthattheobjectiveofthesubjectisnotprofit,whichisequallydividedamongthe
membersofthenetwork,butthecreation,maintenanceandenlargementofthecommunity:theinterest
ofthesubjectiscarriedouttogetherwiththatoftheother(collectiveintent).

Elena Favaron
Università Cattolica del Sacro Cuore, Italy
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USING COLLABORATIVE METHODS IN EDUCATION: 
AN EVIDENCE-INFORMED APPROACH

Introduction

Collaborativepracticehasaverylongtraditioninthehistoryofeducation.Focusingourattentionto
the20thcentury,itsrootscanbefoundindifferentlearningtheories,suchastheConstructivisttheory
(Bruner,1966;1986;1990)characterizedbytheideathatlearnersactivelydeveloptheirknowledge
ininteractionwiththeenvironmentandsoredefiningtheirmentalstructures;theSocialdevelopment
theory(Vygotsky,1962;1978)thatemphasizedtheroleofcontextandsocialinteractionsinlearning
processes;andtheSociallearningtheory(Miller&Dollard,1941;Bandura,1977),basedontheidea
thatpeoplelearnwithinasocialcontextbymeansmechanismssuchasmodeling,observationallearn-
ingandimitation.

Thefundamentalideaisthatcognitiveprocesseshavetheiroriginsinsocialinteractionsand,asa
consequence,canbeinterpretedasproductsoftheselatter.

Inthelastdecades,wewitnessedagrowinginterestincollaborativeeducation.Differentmodels
havebeenproposedtosupportlearningactivities,alsoasaconsequenceofthedevelopmentofweb
technologiessupportingcollaboration.Nevertheless,despitethisinterest,evidenceabouttheefficacyof
thesestrategiesarenotconsistentlypositive.Inthisbriefnote,someelementsthatshouldbeconsidered
relatedtothistopicareintroducedandtheneedofanevidence-informedapproachisemphasized.

Collaborative Learning and Evidence

Intheeducationalliterature,differentauthorsusetermssuchascollaboration,collaborativeeducation,
collaborativepractice,collaborativeteaching,collaborativelearning,collaborativestrategywithdiffer-
entmeaningandthereisnoagreementabouttheirdefinitions.AsstatedbyDillenbourg(1999,p.1),

When a word becomes fashionable - as it is the case with ‘collaboration’ - it is often used abusively for 
more or less anything […] it is nonsense to talk about the cognitive effects (‘learning’) of ‘collaborative’ 
situations if any situation can be labelled ‘collaborative’.

Inotherwords,collaborativeeducationhasbecomeasortof“umbrellaterm”foralotofeducational
practices.

ThetermcollaborationderivedfromLatincon-‘with’+labōrō‘work’,withthegeneralmeaning
of“workingtogether”.Hence,withoutpretendingtoprovideaunivocaldefinition,inthiscontribution,
wewillusethetermcollaborationineducationbyreferringtoasituationwherelearners(twoormore)
worktogetherinordertoreachalearningoutcome.

Differencesbetween“collaborativelearning”and“cooperativelearning”willnotbediscussedhere
(Bruffee,1995;Panitz,1999);inthiscontribution,thesetermswillbeusedinterchangeably.However,
generallyspeaking,itispossibletoclaimthat“collaborativelearning”referstosituationswherelearners
workalltogetheronasharedtaskwhile“cooperativelearning”referstosituationswherelearnerswork
onajointtaskwithacommonoveralloutcome,butcontributingindependentlytodifferentaspectsof
thetask.Forinstance,accordingtoRoschelle&Teasley(1995,p.70)withreferencetoproblem-solving
activities,
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Cooperative work is accomplished by the division of labour among participants, as an activity where 
each person is responsible for a portion of the problem solving” while collaboration is intended as “the 
mutual engagement of participants in a coordinated effort to solve the problem together.

Thatsaid,differentmodelsandmethodsbasedoncollaborationhavebeenadvancedintheeducational
literature,suchasgroup-investigation(Sharan&Sharan,1976);studentteamlearning(Slavin,1978);
reciprocalteaching(Palinscar&Brown,1984);CO-OPCO-OP(Kagan,1985);peertutoring(Goodlad
&Hirst,1989);learningtogether(Johnson,&Johnson,1994);jigsawgroups(Aronson,1997).

Theydiffer,forinstance,onthebasisofthenumberoflearnersworkingtogether(apair,asmall
group,awholeclass,amoreextendedcommunity);thekindofwork(e.g.textcomprehension,classroom
discussions,casestudies,writing,problemsolving, inquiry-basedactivities); thekindof interaction
(face-to-faceorcomputer-mediated,synchronousorasynchronous)(Dillenbourg,1999).Then,itisreally
important-inanyresearchaboutcollaborativelearning-tobeveryclearabouttheintendedmeaning
ofcollaborationandthemethodthatisused.

Furthermore,inthelastfifteenyears,wewitnessedagrowinginterestonthiskindofmethodsas
aconsequenceofthedevelopmentofeducationaltechnologies,suchasdigitaltoolsandweb-platform
allowingteachersandlearnerstogetintouchwitheachotherandsharingexperiencesandresources.
SothatComputer-SupportedCollaborativeLearning(CSCL)hasbeenproposedtenyearsagoas“an
emergingbranchofthelearningsciencesconcernedwithstudyinghowpeoplecanlearntogetherwith
thehelpofcomputers”(Stahl,Koschmann&Suthers,2006,p.409).

Inthiscontext,thedevelopmentofnewdigitalworlds,suchassocialnetworks,virtual3Dplatforms,
massivelymultiplayeronlineworlds,seriousgames,andaugmentedrealityenvironments,hasattractedthe
attentionofresearchersandschoolprofessionals,interestedintheirapplicationforteachingandlearning.

However,despitethisgreatinterest,researchfindingsontheefficacyoftechnology-enhancedlearn-
ing-basedonsocio-constructivistprinciples-arenotunivocallyandconsistentlypositive(Hattie,2009;
Tobias&Duffy,2009;Vielufetal.,2012).Forthisreason,whendesigningandimplementingCSCL
strategies,itshouldbejustifiedonthebasisofourprofessionalwisdom,acarefulanalysisofspecific
educationalneedsintherealcontext,andthebestavailableevidenceaboutthelikelyeffectsofmethods
onexpected learningoutcomes.Actually, this is themeaningofanevidence-informedapproach,as
intendedhere.

AspointedoutbyJohnson,Johnson&Smith(2014),

…educators should respond to issues of practice with theory and rigorous data. To do so, they have to ask 
the following questions: (i) is the instructional practice derived from a clearly formulated theory?; (ii) 
does the theory specify the conditions necessary to structure cooperation into existing situations […]?; 
(iii) is the theory confirmed and validated by rigorous research that has high generalizability?; (iv) has 
the implementation of the practical procedures resulted in field research validating the effectiveness of 
the procedures in ways that guide the refinement and modification of the theory?

Onthebasisofahugeamountofdata,theEducationEndowmentFoundation(EEF,2017)suggests
toconsiderthefollowingelementsaboutcollaborativelearning:

• Studentswillneedsupportandpracticetolearnhowtocollaborate,theycannotsimplybeleftto
worktogetherbecauselearningdoesnothappenautomaticallyasaconsequenceofcollaboration;
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• Activitiesshouldbewell-structuredandeachtasksshouldbedesignedcarefullyinordertobe
effectiveandefficient,otherwisesomepupilswilltrytoworkontheirown;

• Sometimescompetitionbetweengroupscouldbeagoodstrategytosupportstudentsinworking
togethermoreeffectivelywithintheirgroup,howeveritshouldbeusedcarefullybecauseitcan
leadthemtofocusonthecompetition,ratherthanthelearningoutcome;

• Lowerachievingstudentsshouldbeparticularlysupportedandencouragedtotalkandarticulate
theirthinkingincollaborativeactivities,otherwisetheymaycontributelessandhavenotbenefit
fromcollaboration;

• Teachersshouldbewellpreparedtousethiskindofmethodsinordertobereallyeffective.

Inanutshell,wecansaythatitisnotenoughtojustsittingpupilsandaskingthemtoworktogether
usingnewtechnologiestofosterstudentlearning.Rather,well-structuredapproaches(basedonaclear
definitionoflearninggoals)aimedatactivatingcognitiveprocessesleadtothegreatestlearninggains,
combiningsocio-constructivismanddirectinstruction(Vielufetal.,2012;EEF,2017).

Giventhelimitsofthisbriefnote,itisnotpossibleheretoanalyseavailableevidencemoreindetails.
Whatitisemphasizedhereisthatanyeducationalinnovationshouldbeinformedbyexistingreliable
research.AccordingtoDavies(1999),evidence-basedapproachineducationcouldbeinterpretedwith
reference to the following twomain levels: (i)utilisingavailableevidenceand(ii)establishingnew
evidencewhereresearchfindingslackorarenotconsistent.

Focusingourattentiononthefirstone,Daviesarguesthatschoolprofessionalsneedtobeable(i)to
definerelevantandanswerablequestionabouttheirpractices(e.g.what kind of technology-enhanced 
collaborative strategy could be more effective to improve text comprehension skills in my students?);
(ii)toretrieveandcompetentlyreadresearchfindings(e.g.where can I find good evidence about ef-
fective practice to improve text comprehension skills?; what should I consider on the basis of available 
evidence?);(iii)todistinguishevidenceonthebasisoftheirstrength(e.g.how secure is the evidence?);
and(iv)todetermineitsrelevancetotheireducationalneeds(e.g.how can I translate evidence in more 
effective practices to improve text comprehension skills?).

Inthisregard,itshouldbeconsideredthat,thankstothedevelopmentofInternet,nowadaysscientific
knowledgeisaccessibleandavailabletoanextentandinwaysthatwereunimaginablejusttenyearsago.

Currently,therearedifferentinstitutionsandotherorganisationsthatsystematicallyassessandsyn-
thesiseeducationalresearchfindings,inordertodisseminateevidenceabouttheefficacyoflearningand
teachingpractices(someofthemostactiveinstitutionsinthisfieldareshowninTable1).Theirmission
istoclosethetraditionalgapbetweenclassroompracticeandeducationalresearch.

Therearedifferentmethodsthatcanbeusedtosynthesizeresults,suchassystematicreviews(SR)
andmeta-analyses(MA).Thefirstoneisamethodofresearchthat“attemptstocollateallempirical
evidencethatfitspre-specifiedeligibilitycriteriainordertoansweraspecificresearchquestion”(Higgins
&Green,2001).Itsmaingoalistoanswerawell-definedquestionbymeansofanexplicit,systematic
andstandardisedprocedure,alsoinvolvingstakeholders(forinstance,teachers,parents,educators)to
ensuretherelevanceoffindings.

Withreferencetosecondone,thetermwascoinedbyGlass(1976)tomean“theanalysisofanalyses
[…]thestatisticalanalysisofalargecollectionofanalysisresultsfromindividualstudiesforthepurpose
ofintegratingthefindings”.ThemaingoalofaMAistoestimatetheeffectofanintervention(forin-
stance,ateachingmethod)bymeansofanindexthatmeasurethemagnitudeoftheeffect(theeffectsize).
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Typically,eachofthesemethodscomprisethefollowingsteps:(i)todefineawell-framedquestion
thatshouldbeclearandunambiguous;(ii)todefineselectioncriteriaofstudies;(iii)toretrieverelevant
studiesaboutthequestiontobeanswered;(iv)toevaluateandselectthestudiesonthebasisofselec-
tioncriteria;(v)toanalyseandcomparedatafromtheselectedstudies;(v)tosummarizeandinterpret
theevidenceforgeneratinginferencesandrecommendations;(vi)todisseminateresultsinaneasily
understandableway.

Evidenceproducedinthiswaycanbeadoptedtoinformourdecisionineducation.Withthisgoalin
mind,acycleforevidence-informeddecisionmakingisproposedhere(Figure1).Itisanadaptationof
theguidanceproposedbytheU.S.DepartmentofEducation(2016)withreferencetotheEvery Student 
Succeeds Act(ESSA)of2015.

• Define Local Needs and Clear Goals:Firstly,instructionaldesignersand/orteachersshouldhave
agoodknowledgeabouttheirstudentsandtheirpriorknowledge,anddefineclearlytheexpected
learninggoals(alsobyconsultingstakeholders,parents,students,colleaguesandexaminingavail-
abledata);

Table 1. Institutions that operate in the field of evidence-based education

Institution/Network Description

CenterforResearchandReformin
Education(CRRE)

TheCRREisaresearchcenterwithinJohnsHopkinsSchoolofEducationwhosemission
istoimprovethequalityofeducationforchildrenbypromotinghigh-qualityresearchand
disseminatingevidence-basedknowledge.
URL:http://education.jhu.edu/research/crre/

CentreforEvaluation&Monitoring
(CEM)

BasedattheDurhamUniversity,itisanindependentresearchgroupdevotedtothe
improvementofeducationalpracticebytheintroductionofevidence-basedmonitoring
systems.
URL:http://www.cem.org/

EducationEndowmentFoundation(EEF) ItisfoundedbytheeducationcharitytheSuttonTrust,withafoundinggrantfromtheUK
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• Select Evidence-Based Interventions:Onthebasisoftheirknowledgeaboutthecontext(includ-
ing the learners’needsand theexpectedgoals), instructionaldesignersand/or teachers should
selectthebestavailableevidenceaboutinterventionsthataremorelikelytoimprovelearning;

• Define Your Learning Project:Instructionaldesignersand/orteachersshouldplanwell-struc-
turedcollaborativeactivities(cleartasks,roles,resources,technologies,andtiming)strictlyre-
latedtowell-definedmeasurablegoalsandsuccesscriteria,accordingtolocalcircumstancesand
theselectedevidence;

• Implement:activitiesareguidedbyteachers,dataabouttheprocessarecollectedinordertogive
feedbacktolearnersandtomakechangesalongthewayifnecessary;

• Evaluate the Impact and Reflect:Theimpactofactivitiesshouldbeevaluatedwithreferenceto
theexpectedlearninggoalsandanalysedinordertoimprovenextactivities.

Conclusion

Asaconsequenceoftheemphasisonconstructivistandsocio-constructivisttheoriesoflearningand
ofthedevelopmentofdigitaltoolssupportinginteractivityandcollaboration,therehasbeenagrowing

Figure 1. A cycle for evidence-informed decision (adapted by US DoE, 2016)

xlv



Introduction

interestinthefieldofComputer-SupportedCollaborativeLearning.Numerousinstructionalmodelshave
beenproposed,butevidenceabouttheimpactofthesemodelsarenotconsistentlypositive.

Inhiswork,Trinchero(2017)discussessomeofthefindingsthatscientificresearchhasprovidedin
thisfieldandsummarizesthemasfollows:itisnotthetechnologyitselfthatenhanceslearning,butits
pedagogicaluse(seealsoCalvani&Vivanet,2014),especiallybysupportingmeaningfulinteractions,
promoting feedback,cognitiveprocessingandmetacognition; technologiesandmultimediaenhance
learningonlyiftheyareusedconsistentlywithhumancognitivefunctioning(andkeepingundercontrol
cognitiveoverload);collaborationineducationrequireswell-structuredactivitiestobeeffective.

Hence,theneedofanevidence-informedapproachtoguidethedesignandimplementationofcol-
laborativepracticehasbeensuggestedandacycleforevidence-informeddecisionmakinghasbeen
introduced,consistentlywiththeideaofvisible learningadvancedbyHattie(2015,p.90):

The fundamental premise of Visible Learning is that when educators focus on defining evaluating, and 
understanding their impact this leads to maximizing student learning and achievement.

Giuliano Vivanet
University of Cagliari, Italy

VIRTUAL WORLDS IN EDUCATION: KEY ASPECTS AND OPEN ISSUES

Thephrase“VirtualWorld”immediatelybringsusbacktothedichotomyreal-virtualthatreacheda
preciseconnotationintheSeventieswiththebeginningof“artificialreality”experimentationswhere
theperceptionofthebody(andrelatedactions)immersionwaspossiblethankstothecomputergraphic
effectsontheenvironmentand,consequently,oninvolvedactors(e.g.theVIDEOPLACEprojectby
Krueger,1977).Theimpactoftechnologyonthebodylevelastocanceltheborderbetweenthephysical
boundariesandthevirtualoneshasbeenclearsincethefirstattempt.

Similarly,inthefollowingdecades,butwithdifferentobjectivesandways,theso-called“virtual
reality”and“cyberspace”scenarios,accordingtothethree-levelcategorizationmadebyKrueger(1992)
inearlyNinetiesinhisArtificial Reality II(theupdatedversionofhisformerbookpublishedin1983),
demonstrated the impactof technologyon the real-virtualconceptualizationmaking thedeep twine
betweenworldclearer.

ThecurrentdevelopmentofMUVEs(Multi-User-VirtualEnvironments)showsthattheconnection
betweenrealandvirtualhumanandbodilyexpressions, reified indaily leisureandprofessional life
activities,cannotbeencapsulatedinamarkeddimension(eitherrealorvirtual),butinsteadistheresult
ofamixedmutualrelation.

IfcommunicationthroughtheWebapplications,eveninthemostflexibleenvironmentsandchannels
developedinthe2.0wave,seemedtohaveremovedtheneedofabodilyinvolvementinaphysicalspace
and,thustheuseofproxemicsandkinesicstoexternalizeyourselfandinteract,theMUVEsbrought
thebodybackintothesocialdimensionofcommunication.Theprocessofembodimentinthoseenvi-
ronmentsismultifaceted.Theuser’sidentityistiedtohis/heravatar,agraphic3Drepresentationthat
embodiesalifecycleandapotentialofaction/expressioninageometricalspacethatisbeingpossibly
andcontinuouslymodifiedbytheavatar.
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TheembodimentinMUVEsgoesfarbeyondthecommunicationthrough“emoticons”,thewritten
strategyadopted inWebchats, forumsandsocialnetworks toconvey theuser’s feelingscommonly
spread through postures, gestures and facial expressions. Communication and collaboration among
avatarsinMUVEsarenotjustperformedthroughwrittentextsorarevoice/videoenabled,theyare,in
fact,embodied.Userscanwatch/toucheachotheravatars’andshareacommonspacewheretheymove,
usebodilydistancestoselectdifferentrelationshipswithdifferentavatars.But,itisnotjustamatterof
communication/interaction,itisthecollaborativedynamicsthatmostlyaffectstheinternationalinterest
intheuseofMUVEsintheeducationalcontext.

Bothstudentsandeducatorslivetheirexperiencevirtuallyin-world,theydon’tperceivetobeengaged
inateaching/learningcontextrunatadistance.Emotionsandfeelings,tiedtothesocialinteractions
takingplaceinsuchworlds,areaffected,justlikeinthephysicalworld,byculturaldynamicsandby
thevalueofthecommunity.Comprehensionprocessesareconnectedtotheembodimentoftheusers
intoavatarswithalifecycle,oftheobjectstheyusetogiveshapetoconcepts,andoftheactionsthey
performinaflexiblespace.

Embodiment,immersion,presenceandco-presencearekeywordsthatcanorientateusintheunder-
standingofthevalueofcollaborationintheteaching/learningprocessesactivatedinMUVEsspecifically
the“social”oneslikeSecondLife.

Onlinecollaborationis,nowadays,acommondidacticalstrategythattakesadvantageofavariety
ofWebtoolssuchaswikis,discussionforumsandenvironmentsthatletstudentsandteachersshare
boththeirideasandartefacts.WhatistheaddedvalueofMUVEs?Whycollaborationshouldbemore
effective in such environments than in e-learning platforms (e.g. Moodle) or previously mentioned
Web-basedtools?ProperreasonstopromotecollaborativelearninginVirtualWorldslieinthewide
internationalliteraturethatshowsempiricalevidenceintheresearchresultsfocusedontheimpactof
having(orbetter“being”)a“virtualbody”andtheconnectionamongidentity,interactionanddidactics
(Fedeli,2016),onauthenticlearning(Cramet al.2011;Farley,2016)(real-lifeproblemsaddressedby
usingrole-plays,simulationsandscenario-basedtasks),andonthedevelopmentofempathyduringthe
teaching/learningprocess(Fedeli,2014a).

Recentresearches(Fedeli,2013)highlightedthattheconnotationofaperceivedaugmentedpresence
inMUVEshasastrictconnectionwiththePOV(PointofView)functionality.Bychangingtheper-
spective,theavatarfullyexploitsthecollaborativedimensionofactivitiestakingplaceinthedidactical
situationhe/sheisliving(inaspecificplacewithinagroupofothers).ThePOVenrichestheinteraction
betweentheworldandtheavatar,butitalsofacilitatesthebuildingprocessandthemanagementof
objects/spaces,whichcontributestogiveshapetothecollaborationamongavatars.Theuseofdifferent
pointsofviewseemstopositivelyaffectthemanagementoftheinterpersonalspacemakingthevirtual
experienceaso-called“empatheticembodiment”asGee(2003)defineditinhiswork,What video games 
have to teach us about learning and literacy.

ForallthesesuccessfulfeaturesMUVEsarewidelyusedindifferentcontexts(school,VETcen-
tres,university,etc.),butmostlyinhighereducationwherethereisnorestrictionofageaccessandthe
securityissuescanbemoreeasilymanagedbytheteacher.AnexampleoftheuseofVirtualWorldsin
educationisvisibleintheSecondLifeofficialwiki,whereadirectoryofacademicorganizationswith
alocationinSecondLifeispublished.Thelistisveryrichbothintermsofnumberofinstitutionsand
countries, URL: http://wiki.secondlife.com/wiki/Second_Life_Education_Directory. Teaching activi-
tiesaredesignedtobeimplementedbothindistancecoursesandasavirtualintegrationinface-to-face
contextsintheso-calledblendedsolutions.Whatappearsasarelevantinterestisthatthesameaspects
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motivatingteachers,educatorsandeducationalmanagerstouseMUVEs,simultaneouslyopenserious
challengestobefurtherdiscussed.

Wecansummarizethechallengesintothreemacroareas:(a)theteaching/learningprocessandthe
communication/interactionchannelsasinterfaceoptionsandmodalitiesintermsofteachers’manage-
mentofthoseoptions;(b)theidentityandprofessionalavatar’smanagementacrossMUVEsandphysi-
calworld;(c)theresearchmethodologywhentheobjectoftheinvestigationistheMUVEitselfandits
inhabitants,theavatars.

Thefirstissueissomehowrelatedtotheconceptofcognitiveloadandtheriskthatusingacomplex
interfacewherecommunicationfunctionalitiesarebasedonasynchronousmanagementoftextchats,
voicechatsandextralinguisticchannels(avatar’sgesturesandmovementinthespace)cancausean
informationoverloadfortheuser.Allthosechannelsincreaseboththesenseofpresenceandco-presence,
buttheeffectscausedbytheirsimultaneoususe(auditoryandvisualmode)arestillanobjectofresearch
dealingwithattention,workingmemoryandretention.

Asfortheconceptofprofessionalismandteacher’sidentityinsuchVirtualWorldsitisundeniable
thatbeingembodiedinanavatarand“living”avirtuallifebeingfullyinvolvedintheenvironment’s
socialdynamics(groups,subcultures,etc.)ismuchmoredemandingthanaccessingalearningplatform
todevelopone’steachingactivities.SocialMUVEs(exceptsingleexperimentationsofdedicatedworlds
forschoolprojects)arenot specificallydesigned foreducational/pedagogicalpurposesand teachers
are,firstofall,residentsoftheworlds,beforebeingteachers.Thatmeanstheirvirtualidentitycanbe
whollyexposedtostudentswhoarenolongerclosedinalearningspace/timedispositivewithclear
“rules”.ItcomesfromFoucault’stheoreticalapproachanditisusedindifferentdomains.InPedagogy
“dispositif”isusedtorefertoboththewholeteaching/learningenvironmentasaspace-timestructure,
thestrategiesandmethodsthatareactivatedinthere,andtotheinvolvedactorsinsuchaprocess.The
riskthatteachersmayfaceismixingtheprivateaspectsoftheirvirtuallifewiththepubliceducational
roletheyplay.Thisistrueforallinformalonlineenvironments(e.g.socialnetworks)wherestudentsand
teacherscansharepiecesoftheirlives,butthedeepimmersionandtheembodimentpowerinMUVEs
cancompromiseabalancedrelationshipbetweenthedifferentactorsoftheteaching/learningprocess.

ThelastissueaddressestheuseofMUVEsasaresearchobject.Researcherswhorunsinvestigations
ontheeducationaluseofthoseenvironmentsneedtotakeintoaccountnotonlyasetofethicalaspects
tiedtotheavatars’identityandtheneedtoprotecttheirprivacy(alsointheirvisualrepresentations),
butalsothemethodologicalproceduresforgatheringdata(Boellstorffet al.2012;Fedeli,2014b).Being
aresearcherinaVirtualWorldmeansbeingrecognizedasanexpertresidentofthatworldand,thus,
beingconsideredreliablebythesample.Justinthiscasetheresearcherwillbeabletocollectthedata
(e.g.runningaparticipant’sobservationormanaginganeffectiveinterview).

TheresearchonMUVEsintheeducationalcontextishighlyfertile,butthereisstill theneedof
buildingprotocolstobeimplemented.Justdevelopinginterdisciplinaryresearchandapplyingtheproper
researchparadigmstosatisfythedifferentdimensionsoftheteaching/learningprocess,theresearchef-
fortscanofferusefulinputstoenhancetheeffectivenessofMUVEsineducation.

Laura Fedeli
University of Macerata, Italy
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VIRTUAL WORLDS IN THE CLASSROOM

Inrecentyears,severalresearcheshavesuggestedthatvirtualsimulationsandseriousgamescanbe
consideredeffectivetoolstosupportteachingandlearning,especiallyinaccordancewithaconstructivist
approach,butalsowiththeEvidenceBasedEducation.

Inthiscontext,evenVirtualWorldshavebecomevaluableastheyallowtheactivationofspecific
tasksinspecialsettingsaimedatlearninggoals,builtbyteachersandstudentstogether.

Thestudentsofaclass,butalsoofgeographicallydistantclasses,accompaniedbytheir teacher,
canaccessvirtualplacesequippedforoperationalpractices.Studentscanpracticeonvarioussubjects,
suchasmathematics,art,history,technology,science,foreignlanguages,thusenhancingtransversal
competencesandabilitiesthatcanbeusedindifferentareas.

Theycanshareskills,collaborateandexchangeexperiences,buildingvirtuallearningobjects.
TheycansearchontheInternettostudyprogrammingtechniquesandlearnhowtodographicdesign,

audioandvideo.
Allthesewaysoflearningunderliethevalueofpedagogicalapproachesandthuslyappliedmodels

ofknowledgebuilding.Cognitiveandconstructivisttheoriesarenowrecognizedasnecessarycultural
backgroundforteacherstoworkprofessionally.Teachersnowadaysmustacquireanawarenessofyoung
students’languagesinordertofightsocialproblemssuchasschooldropping-outortoavoiddangers
inherentintheuseofWebtools.

Teacherscanreachthisawarenessbyusing3DVirtualWorldsandinactivitiesofgamificationor
AugmentedReality(AR)

Inaddition,withtheuseofnewtoolslikeglovesandvisors,usersactintheirphysicalrealityin-
creasingtheirperceptionbyusingextra-sensoryvirtualelements,suchasmaps,imagesormoviesto
implementhisknowledge.

Fortheseinnovationstobesuccessfullyappliedineducation,adequatepedagogicalstrategiesare
neededashavebeendescribedinthepreviousparagraphs.

Maria Guida
National Institute for Documentation, Innovation, and Educational Research, Italy

Gianni Panconesi
Esplica, Italy
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