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ExecutiveSummary

The STELLAR Network of Excellence brings together European researchers from different professional backgrounds to promote research in the field of technology enhancedlearning(TEL).AcentralobjectiveoftheSTELLARNetworkistoidentify grandresearchchallengestobeaddressedbyTELinthenearfuture.TheSTELLAR Delphi Study, which is conducted as part of Work Package 1, serves as an instrument to achieve this objective. By conducting several rounds of expert surveys, the STELLAR Delphi study consolidates the expertise of researchers and stakeholdersfrombothwithinSTELLARandexternaltoSTELLARandthusenables ustoidentifyimportantresearchthemesandtrendswithinTEL.Theinsightsgained through the Delphi study will enable STELLAR to formulate recommendations for future research programs and to assist in reducing the fragmentation in the multidisciplinaryfieldofTEL.

For the 1 st Delphi round, we conducted a STELLAR-internal online expert survey with a total of 41 participants. The survey aimed at getting a first overview of emergingtrendsinTELthatcouldbefurtherevaluatedinthe2 nd Delphiround.The surveyconsistedofopen-endedquestionsregardingimportantresearchtopicsand developments in the past few years, recommendations for future research programs, the experts' personal opinions on standards for TEL research and visionary statements about future learning scenarios. A qualitative data analysis wascombinedwithaquantitativeone.

Eventhoughtheprimarygoalofthe1 st roundwastopreparethe2 nd Delphiround which involved a large sample of STELLAR-external experts, the expert answers alreadyyieldedmanyinterestingresults.Theresultsprovideanoverviewoftopics thatarecurrentlyimportantintheresearchfieldofTEL,e.g.collaborativelearning, as well as topics that are likely to become more important in the future, e.g. ubiquitouslearningandtechnology.Thisincludesdevelopmentsinbothtechnology suchasWeb2.0andeducation.Furthermore,theparticipatingexpertssharedtheir opinions on standards for TEL research, i.e. the purpose of TEL research, characteristics of "good" TEL research and undesirable developments in TEL. Of special interest are experts' views on how technological developments in TEL and societal challenges, e.g. the digital divide, will change the future of learning. Thought provoking are visions about future learning scenarios like: "By 2025, learning to type-write will replace learning to hand-write in early education.", or "By 2025, virtual experiences will dominate education." The results from the 1 st Delphiroundarepresentedindetailinthisreport.

The goal of the 2 nd round was to further deepen and generalize these insights by includingtheperspectivesofalargesampleofEuropeanandNon-Europeanexperts from outside of the STELLAR network. To reach this objective, we condensed the results of the 1 st STELLAR Delphi into materials to be processed in the 2 nd round. The 2 nd STELLAR Delphi survey was carried out from February to April 2010 and employed230experts.Thedataanalysisispartofthe3 rd Delphiroundandstillin progress. This report concludes with an overview of the questionnaire of the 2 nd Delphiroundanddescribesthepanelofexpertparticipants.InLate2010,wewill addanannextothisreportthatwilldescribetheresultsofthe2 nd Delphiroundin detail.

Introduction

TheSTELLARDelphistudyisanimportantinstrumentofWP1formeetingtheGrand

ResearchChallenges (STELLAR,2009).Thisreportpresentsselectedresultsofthe1 st STELLARDelphiroundandanoutlookonthe2 nd STELLARDelphiround.Itisthefirst of two deliverables on the progress and the results of the STELLAR Delphi study withintheactivitiesofWP1.

First, we describe the design, procedure and goals of the STELLAR Delphi study, includingthecontributionoftheSTELLARDelphiactivitieswithregardtotheoverall goalsofWP1.Thefollowingsectionspresentthesuccessfullycompleted1 st STELLAR Delphiround.Section4describesthemethodologyofthe1 st STELLARDelphiround, explaining the objectives and the procedure as well as presenting the panel of experts, the questionnaire design of the online survey and the data analysis. Sections 5 present the results of the 1 st STELLAR Delphi round by illustrating important research topics, trends and developments in the field of TEL as well as visionaryfuturestatementsandopinionsonstandardsforTELresearch.

The1 st STELLARDelphiroundleadthewaytowardstheplanningandexecutionof the2 nd STELLARDelphiround.Section6describestheplanningandimplementation ofthe2 nd Delphiround:itsobjectives,itsprocedure,thepanelofexpertsandthe designoftheonlinesurvey.

Intheconcludingsectionofthisreportwegiveashortoutlookonthenextstepsof theSTELLARDelphistudy.

STELLARDelphiStudy

Delphistudies

Delphi Studies in general aim at identifying emerging trends and future developments in a given field (Gordon & Helmer, 1964;Linstone & Turoff, 1975;Rowe&Wright,1999).Theyinvolveseveralroundsofsurveysamongexperts;the resultsofeachroundareanalyzed,generalizedandtransferredintomaterialstobe processed and evaluated by the survey participants in the subsequent round. For example,theJapaneseNationalInstituteofScienceandTechnologyPolicy(NISTEP, 2005) carried out a prominent large-scale Delphi study on scientific and technological developments. It has started in 1971 and completed its 8 th cycle in 2005.

The Delphi method has several advantages compared to other expert-based methodsofenvisioningfuturescenarios.Duetothelargernumberofparticipantsit is more representative compared to single expert interviews and due to the feedback process, experts are prompted to rethink and maybe also revise their answers. Additionally, the Delphi method avoids some flaws of expert group discussions such as unequal participation of the present experts, high status persons dominating the discussion or closure of the discussion session before a conclusionisreached.AreviewbyRoweandWright(1999)foundthattheDelphi method leads to more accurate estimations and better decisions than group discussions.

InSTELLAR,weimplementtheDelphitechniquetoinvolvearepresentativesample of researchers and experts from various disciplines in the iterative process of co-constructingavisionaryagendaforfutureresearchinthefieldofTEL.

GoalsoftheSTELLARDelphistudy

The STELLAR Delphi study is part of WP1 and thus is closely connected to the network'sobjectiveofformulating"GrandResearchChallenges"forTEL.Thegoalof the STELLAR Delphi study is to identify the state of the art, the most relevant research issues, evolving trends as well as discontinuities and the most promising ideasinthefieldofTEL.ThestudyispartofthesubgroupofSTELLARactivitiesthat aimstoreducethefragmentationofthefieldbybringingtogethertheexperience andtheviewsofdisjointcommunitiesandofmultipledisciplines.Newknowledgeis builtfromconclusionsbasedoncomplementaryexpertiseandwillprovidevaluable inputtootherSTELLARactivities.Thiswillbeespeciallytruefortheintegrationof insights from the social and behavioural sciences with technical and professional perspectives and developments. In the long run, the condensed and integrated perspectives on TEL may serve as a framework for future international research programs.

Planofaction

In order to achieve these goals, a 5-round Delphi process has been planned (see Figure 1). It consists of two large external survey-rounds among TEL experts from outside the STELLAR research network and three internal rounds that are conductedwithintheSTELLARnetworktoprepare,analyseanddiscusstheexternal surveysandtointegrateanddistributetheresults.

Figure1.AgendaoftheSTELLARDelphistudy

This report focuses on results of Round 1 -an online survey among researchers from the STELLAR network. Furthermore, it gives an overview of the planning, implementation and the progress of Round 2, the first external survey which employed a larger sample of international TEL experts from outside the STELLAR network.Additionally,anoutlookonthefurtherDelphiroundsisgiven(seesection 7).

OverviewofSTELLARDelphiactivitiesuntilApril2010

TheDelphiprojectstartedinearly2009.Asafirststep,wedefinedtheobjectives fortheDelphistudy(seesection3.2),takingintoaccountthespecificrequirements related to conducting a study within the STELLAR network of excellence, e.g. the schedule,thenetworks'objectivesandtheavailabilityofexpertsfromthenetwork. Theobjectivesleadtothe5-roundprocessdescribedabove(seesection3.3).

The fieldwork for the 1 st Delphi round was carried out from mid-July to early September2009.Basedonthedatafromthisroundwepreparedthematerialsfor the 2 nd Delphi round. The 2 nd Delphi round took place from February to March 2010.Round1willbedescribedindetailinsection4andsection5ofthisreport; Round2willbedescribedinsection6.

Figure2givesanoverviewofthemainSTELLARDelphiactivitiesuntilApril2010.

Figure2.OverviewofSTELLARDelphiacitivitiestillApril2010. Furthermore, the STELLAR Delphi study supports the community building efforts andfacilitatestheworkofWP5:ByinvolvinginternationalexpertsinTELresearch andaskingthemfortheirpersonalopinionsandvisions,theSTELLARDelphistudy makes STELLAR and the results of this network visible in the European TEL community and beyond. On the other hand the Delphi study opens STELLAR for insightsandopinionsoutsidethenetwork.

RoleandfunctionoftheSTELLARDelphistudywithinthe STELLARnetwork

The next steps in the STELLAR Delphi study and the further dissemination of the results within and outside the STELLAR network will be described in the outlook sectionattheendofthisreport. 

Procedureoverview

In April 2009, preparations for the 1 st Delphi round started. We developed the questionnaireinadesignprocessthatincludedaliteraturereviewonDelphistudies andimportantTELtopics,inputfromtheSTELLARdeliverablesD1.1(Sutherland& Joubert,2009)andD7.1(Wild&Scott,2009),developmentofsuitableopen-ended questions and the online implementation of the survey. We refined the online survey several times and conducted a pretest with a small sample of researchers. Section4.4describesthequestionnaireindetail.

The fieldwork started on July 21 st . During the fieldwork process, we constantly monitored the number and the quality of the answers and sent out several reminders in order to promote participation (see Figure 3). The fieldwork was completedonSeptember6 th (see4.3fordetailsontheexpertsample).

Figure3.Timelineofthefieldworkprocess-1stDelphiround.

After receiving a notable amount of answers we started the development of a frameworkforqualitativedataanalysis.Thedataanalysisbegansimultaneouslyto the fieldwork and we analyzed the incoming answers continuously. Data analysis wascompletedbymid-November.Section4.5coversdetailsonthedataanalysis.

Panelofexperts

The expert panel was recruited by sending out an invitation email to the STELLAR mailing list. 

Questionnairedesign

The online questionnaire was administered by the Unipark software. The survey covered developments in the last few years and expected future trends in TEL research,personalopinionsonstandardsofTELresearch(i.e.onthecharacteristics of"good"TELresearchforexampleregardingmethodology),andvisionsofSTELLAR membersregardingpossiblefutureTELscenarios.Figure4showsthequestionsthat wereemployedintheonlinesurvey.

Figure4.Questionsoftheonlinesurveyforthe1stSTELLARDelphiround

Thequestionswereopen-ended,allowingforwrittenanswersintextfields.Dueto themultidisciplinarynatureandthecurrentfragmentationofthefieldweexpected a variety of views on current and future themes and developments in the field of TEL. The objective of the open-ended questions in the 1st Delphi round was to picture this variety in order to integrate different viewpoints and to reach a commonunderstandingofthemostrelevantresearchchallengesofTELduringthe followingDelphirounds. 

Dataanalysis

The experts' textual input to the open-ended questions resulted in a qualitative dataset.Ourapproachforanalyzingthequalitativedatawasacombinationofan opencodingprocess(bottom-up)andacategorizationoftheexperts'answers(topdown).Inthefollowing,thisprocesswillbedescribedindetail.

The objective of the data analysis was to develop topics and subtopics from the expertanswersforeachoftheopen-endedquestions(i.e.allquestionsconcerning the past and future of TEL research as well as opinions on standards for TEL research).Thesetopicsaimedtocoverallimportantcontentsoftheanswersandto summarize and integrate them. The first step in the development of topics and subtopicswasopencodingofallanswersbasedontheopencodingapproachthat was developed as a part of Grounded Theory [START_REF] Glaser | Basicsofgroundedtheoryanalysis.MillValley,CASociologyPress[END_REF][START_REF] Glaser | TheDiscoveryofGroundedTheory:Strategiesfor QualitativeResearch[END_REF]Strauss and Corbin, 1997). In other words, we did not employ a prestructuredcategorysystem,butdevelopedcodesandsub-codessolelybasedonthe sourcedata.Thisbottom-upapproachfitstheexplorativenatureofthe1 st Delphi round. We did not choose the coding units based on sentences or entire expert answers but on units of meaning. For example, the following expert statement representedonesingleunitofmeaning:

"CollaborationscriptsforthesupportofCSCL"

Weassignedthecode"collaborationscriptsinCSCL"tothisunitofmeaning.Later, wemergeditwithseveralotherspecificcodesrelatedtoCSCLintoa"CSCL"-topic.

Wedividedthefollowingstatementintotwounitsofmeaning:

"Supporttocollaborativelearningandcommunitiesoflearners"

The codes assigned to these units of meaning were "collaborative learning" and "communitiesoflearners". In a second step, coders integrated the topics and subtopics by comparing them and agreeing upon a new, integrated system of topics and subtopics that was further refined by discussions of the whole research team. In order to implement thisfinalsystemthetopicsandsubtopicswerethenrearrangedandsomeanswers hadtoberecoded,e.g.splitintomorecodingunitsorassignedtoanothersubtopic ortopic.Thisstepmaybeconsideredatop-downprocessascodeswereadaptedto fitintotheintegratedcodingsystems.

Asshownintheseexampleswefirstassignedcodesclosetotheactualwordingof

Theintegratedtopicsand subtopicsthat wereidentifiedfor eachquestionwillbe coveredinthenextsection.

Resultsofthe1 st STELLARDelphiRound-TrendsinTEL

This part of the report describes the results of the 1 st Delphi round in detail. We presentresearchthemesthattheSTELLARexpertsampleidentifiedasparticularly important regarding both the last few years of TEL research and its future and provide an overview on developments in technology, education and society that futureresearchprogramsshouldtakeintoaccount(see5.1).Afterwards,opinions oftheparticipantswithregardtostandardsofqualityTELresearchwillbelaidout (see 5.2). Finally, we will present some creative, visionary and maybe also controversialfuturestatementssuggestedbytheparticipants(see5.3).

In sections 5.1 and 5.2, which cover open-ended questions that we analyzed qualitatively(see4.5),wewillfirstshowalltopicsandsubtopicsmentionedbythe experts.Afterwards,wewillpresentanintegrativeanalysissummarizingtheresults anddescribingthemostimportanttrends.

PastandfutureofTELresearch

Topicsandsubtopicsmentionedbythepanelofexperts

Important research themes and developments in the last few years

Weaskedthemembersoftheexpertsampletonameresearchthemesandresults in the last few years that they considered important. There are four prominent, broadly-focused topics that were perceived as important by many participating experts. These are collaborative learning, ubiquitous and contextualized learning and technology, Web 2.0 and instructional methods and frameworks. Aside from thesebroadlyfocusedthemesthereareanumberofmorespecificresearchtopics. These include technology-oriented topics, e.g. adaptive support systems, and pedagogy-orientedtopics,e.g.learnercharacteristics.Table3displaysalltopicsand subtopicsthatwerementioned. In addition we will discuss a selection of the less often mentioned topics. These includetopicsthatarenotyetprominentinTELresearch,butarelikelytobecome moreimportantinthefuture.

Forthemaintopics,wewillalsopointouttheirrelationtoothertopicsthatwere mentioned, as well as their relation to the three STELLAR Grand Research Challenges(STELLAR,2009):

• Connectinglearners

• Orchestratinglearning

• Contextualizingvirtuallearningenvironmentsandinstrumentalizinglearning contexts

Figure 5 gives an overview of how the future research topics identified in the 1 st DelphiroundmapontheGrandChallenges.

Figure5.Mappingoffutureresearchtopicsidentifiedinthe1 st DelphiRoundon STELLARGrandChallenges

Ubiquitous and Contextualized Learning and Technology

Consideringallquestionsrelatedtoresearchthemesanddevelopmentsinthelast fewyearsandinthefuture,ubiquitousandcontextualizedlearningandtechnology isthetopicthatwasmentionedmostoftenbytheSTELLARpartnerswhoanswered the survey of the 1 st Delphi round. This includes mobile learning, contextualized learning (and accordingly, context-aware applications and devices) as well as the general idea of ubiquitous access to learning resources and tools. As a possible future scenario concerning ubiquitous and contextualized learning, the experts envisioned that in the future, learners will be equipped with a single handheld devicethatallowsthemtoaccesslearningresources,connectwithstudypartners andtracktheirlearningprocess.

According to the STELLAR expert sample, ubiquitous and contextualized learning andtechnologyhasbeenanimportantresearchthemeinthelastfewyearsandwill alsobeacentralthemeoffutureresearchprograms.Comparingtheexpertanswers tothequestionsontechnologicaldevelopments,itseemsthatthedevelopmentof devices that can actually be used for ubiquitous and contextualized learning and technologyhasonlyjuststartedandthatfuturedeviceswillbeeven"smarter"and easiertouse.

Theimportanceofthisresearchthemecanalsobeseeninthelightofthesocietal challenge of the knowledge society and its demands for formal education.

Ubiquitous technology satisfies the need for permanent access to the latest information in a time where knowledge is the most valuable resource and where knowledge is, as one expert pointed out, changing quickly and dynamically.

Ubiquitous technology provides the possibility to access information and tools on thefly.Forexample,thecombinationofmobileandlocation-basedlearningoffers thepossibilitytoinstantlyequipthelearnerwithcontext-relatedinformationsuch as information about the architect of the cathedral he or she is looking at. Even further, mobile devices bear the potential to improve formal learning by bridging informallearningsettings,suchasavisittothezoo,withformallearningsettings, suchasabiologyclass.

A different field of application for ubiquitous and contextualized learning and technology can be seen in mastering the societal challenge of lifelong and workplacelearning,whichisespeciallyimportantforanagingsociety.Learningon the job is literally possible and opens new horizons for continuing education in organizationsandtherebycontributestothehighergoaloforganizationallearning.

Due to contextualized learning designs, learning events can be embedded in the dailyworkingroutine.

Ubiquitous and contextualized learning and technology may also be connected to collaborative learning. Mobile all-in-one learning devices could be used to communicate with learning partners, exchange learning materials, collaboratively workondocumentsorlogintoonlinelearningcommunities.However,theexperts pointedoutthatinteroperabilityofTELdevices(hardware)andTELtools(software) isakeytechnologicalchallengethatneedstobemetinordertomakethispossible. Thefollowingexpertstatementisconnectedtothisidea:

"[…]-increasinguseofmobiledevices-butwithit,aneedtomakethesedevices talktoeachotheranduse/developcommonstandards/protocols."

With regard to the STELLAR grand challenges, the topic Ubiquitous and Contextualized Learning and Technology is closely connected to contextualizing virtuallearningenvironmentsbutalsoincludesaspectsofconnectinglearners,e.g. duetoalways-onlinemobiledevices.

Collaborative Learning

Theexpertsidentifiedcollaborativelearningasoneofthemostimportantresearch themes in the last few years. The topic includes the analysis of interaction and collaboration processes in groups of varying size, ranging from dyads to large communities and the development of tools to support these processes. Maybe surprisingly,thistopicisnotmentionedasoftenasatopicthatshouldbeaccounted for in future research programs although the experts expect improved communication and collaboration tools to be important future technological developments. A possible explanation why the expert sample did not mention collaborative learning explicitly as a central future research theme could be that collaborativelearningisalreadywellestablishedasanimportantresearchthemein a variety of research areas within TEL. However, whether collaborative learning is established as a pedagogical practice in educational settings remains debatable. Expertswhomentionedcollaborativelearningasaresearchthemeinthepastalso mentioned Web 2.0/social software as a technological development in the last couple of years. This connection indicates that the researchers in the field of collaborativelearningarewellawareofthetechnologicaldevelopmentsandtheir potential in enhancing the pedagogical method. Some of the synergetic effects of mutual research advances from computer and social sciences are reported in the TrendsinConnectingLearnersreport(D1.2;Herder&Marenzi,2010)).

This topic collaborative learning is strongly connected to the Grand Challenge connecting learners as well as to one key aspect of orchestrating learningdesigningcollaborativelearningmodelswithinnovativetechnology(STELLAR,2009)

Learning in the classroom: Instructional Methods and Frameworks to Improve Formal Education

This key theme integrates two related topics that are frequently mentioned in nearly all questions regarding past and future developments, improve formal education and instructional methods and frameworks. Both topics include statementsoneducationalpractices,butwithaslightlydifferentfocus.

Improve formal education includes a large cluster of statements focused on improvingeducationalpracticesandeducationsystems,asshowninthisstatement:

"Having more impact on the formal school system: classroom orchestration, core curriculumcontents."

Improveformaleducationisonlymentionedasafutureresearchtopicandafuture societal demand, but not among the answers to the two questions on past topics and developments. This is probably because it is not only a research theme but ratheraresearchobjectiveandthereforeinherentlyorientedtothefuture.

Instructional methods and frameworks in general, on the other hand, is an importantresearchthemewithregardtobothpastandfuture.Bothtopicsinclude a variety of quite heterogeneous statements; nevertheless some trends can be observed.

The This statement also points out that, according to the experts, future educational challengesmaynotonlybemetbyadaptingformaleducationasweknowit,e.g. schoolsystemsanduniversities.Rather,theconnectionbetweenformaleducation and informal learning as well as lifelong and workplace learning will need to be redefined.SomeexpertssuggestedthatTELresearchshoulddevelopmethodsfor assessing and accrediting informal learning. TEL tools that record the personal learninghistory("lifelonglearningorganizers"asmentionedbyoneexpert)maybe helpful in this accreditation process and may also make individual recommendations on what to learn next, similar to an intelligent tutoring system butonamoregenerallevel.

Withregardtopedagogicmethodsnospecificmethodswerefrequentlymentioned. However, a trend towards active and participative learning approaches such as inquiry-basedlearning,game-basedlearning,orthesituatedlearningframeworkis evident,e.g.asmentionedinthisstatement:

"Development of active and collaborative learning paradigms (following the economypushforsoftskillsandinnovation-orientedworkers)."

Overall, it can be concluded that the experts still see formal education as a very important-probablythemostimportant-fieldofapplicationforTELeventhough theimportanceofinformallearningisstartingtoincrease.

Learning outside the Classroom Setting: Lifelong Learning and Informal Learning

Another key theme that was mentioned frequently is learning outside the traditional,formaleducationalsettings,i.e.schoolclassroomsanduniversities.The maintopicsreferringtothiskeythemearelifelonglearningandinformallearning.

While both topics are related, they refer to different concepts. Lifelong learning concerns intentional competence development after formal education. This is closelyconnectedtothescenarioofaknowledgesocietyinwhichthecompetencies needed by white-collar workers change rapidly. In contrast, the term informal learningreferstolearningthattakesplaceunintentionally,e.g.whilesurfingonthe internet or visiting a museum. Both topics are envisioned to become much more important in the future, both in their function as research themes of TEL and in theirfunctionassocietaldevelopmentsinfluencingTEL.Theincreasingimportance oflearningoutsideofformaleducationalsoleadstoachallengeforeducationthat needs to be met -the accreditation of lifelong and informal learning activities by educationalinstitutions.

LifelonglearningandinformallearningcannotbemappedexclusivelyononeGrand

Challenge but encompass aspects of all three Grand Research Challenges. For example, lifelong learning can be supported by connecting learners in learning communitiesorcommunitiesofpractice.Adaptingassessmentpracticestoaccount forinformallearningrelatestoorchestratinglearning,andcontextualizedlearning environmentscreatenewopportunitiesforlifelonglearningonthejob.

The Individualization of Learning: A Future Scenario

TheindividualizationoflearningisageneraltrendidentifiedbytheSTELLARexperts that relates to aspects of several topics. It includes personalized and adaptive learningenvironments,butalsotheavailabilityofextensivelearningresources for all learners due to open access and the possibility to choose individual learning paths in formal education. In future scenarios envisioned by the expert sample learnerswillhaveawiderangeofpossibilitieswhattheycanlearn,wheretheycan learnitandhowtheycanlearnit.Adaptiveandpersonalizedlearningapplications will support learners in their self-directed learning by recommending interesting andefficientfurtherlearningresources.Competenciesthatlearnerswillacquirethis way will be accredited by educational institutions and added to their personal competenceprofilethatismanagedbytheirpersonal,mobilelearningdevice.

This topic is most closely connected to the Grand Research Challenge of orchestrating learning. The challenge includes a redefinition of the roles of the teacher and the learner in formal education (STELLAR; 2009) and thus may emphasizetheimportanceofindividualizinglearning.

Social Justice

Thefuturesocietaldemandmostoftenmentionedbytheexpertsis socialjustice. Thistopicreflectstheideathatalllearners(i.e.learnersfromdifferentculturaland socio-economical backgrounds) should benefit from TEL. Social justice in TEL also includes dealing with the digital divide. The digital divide refers to the divide between media-literate and non-media-literate people in industrial countries, whichmayincreaseduetotheagingsociety.TheexpertssuggestthatTELresearch may help to reduce this divide by developing easy-to-use TEL tools for elderly people:

"Handling of technological devices has to become easier, performance more reliable, and purchase cheaper to allow young children and old adults but also peopleoutsidewesterncountriestoreallybenefitfromTEL."

According to the experts, social justice also includes addressing the technological andeducationaldividebetweenindustrialanddevelopingnations,asmentionedin thesetwostatements:

"Iamlessconcernedabouttheoldinrichplacesthanthebigyoungpopulationsof less-rich, emerging places! The big issue is global Higher Education, for a smarter world.MostofourworldcannotaffordconventionalHigherEducation.Butneither can the planet afford NOT to leverage the work and learning power of emerging economies. The global power of these new markets and peoples will be a significantnewsocialdrivertonewerinteractionmodels."

"Social justice with a particular focus on countries in Sub-Saharan Africa --Questionstoinclude:Howdoweensureaccesstotechnicalresourcesissupported byaccesstohumanresources?" Theexpertswhomentionedthesocietaldemandforsocialjusticealsomentioned ubiquitous & contextualized technology and new ways of human-computerinteraction & ambient computing as technological developments. The connection betweenthosetopicsprovidesfurtherinsightsinpossibilitiesforpromotingsocial justice. The ubiquity and mobility of technology seems to be an important step towards enabling access to technology for a variety of people and thereby helps reduce the digital divide. Additionally, more intuitive interfaces and ways to communicate with technology might close the gap between digital natives and peoplewhoarelessdigitallyliterate.Theexpertswhomentionedsocialjusticealso mentionedtheresearchtopicimproveformaleducationasafutureresearchtheme, indicating that the significance of social justice should not be neglected when analyzingandenhancingformaleducationalpractices.

TheSTELLARGrandChallengesdonotyetcapturesocialjusticeasamainresearch theme; however its relevance in research advances due to the scientific community's duty to society is highly recognized. Other developments mentioned by the experts that might promote social justice could be the Open Access movementandthespreadofcheaptechnologicaldevices.

New ways of human-computer-interaction and ambient computing

Thistopicisakeyfuturetechnologicaldevelopmentthatwasmentionedbymany experts. It includes ambient intelligence, intelligent objects/furniture and more intuitiveinterfaces.Thesesubtopicssharethecommonideathatpeoplewillbeable to interact with computers in other ways than by pressing buttons and that computer technology will be seamlessly integrated into the environment. This includesmicro-chipsandsensorsinbuildingsthatcantrackpeopleoritemsmoving through the building and, for example, adjust room temperature accordingly or grantaccesstospecificareasofthebuilding.Closelyconnectedtothisisintelligent furniturethatcangatherdatafromtheenvironmentandmakedecisionsbasedon the data, such as a refrigerator that keeps a record of the food stored in it and ordersnewfoodaccordingly.Inordertointeractwiththisintelligentenvironment, moreintuitiveinterfacessuchasspeechdetectionareneeded.Whereasthistopicis a common future scenario -the idea of talking to ones apartment draws a quite illustrativepictureoffutureliving-itsconnectiontolearningisnotquiteclear.One expertsuggestedintelligentclassroomfurnitureinformaleducationasonewayof applyingthesetechnologicaldevelopmentstopromotelearning.

Further Emerging Topics

Aside from these main themes and trends that were derived from the expert answers on past and future topics and developments there are also some significant,althoughlessfrequentlymentioned,topics.

Mostofthesetopicsrelatetoadvancesintechnology.Onetopicalreadymentioned earlier is the interoperability of devices, applications and services. Addressing this topic would enable further important technological developments such as the integrationofdifferentcommunicationchannelsandcollaborationtools.However, theexpertsalsopointedoutsomespecifictechnologicaldevelopmentsthatmight strongly influence future developments of the society and thereby challenge TEL.

Thesetechnologicaldevelopmentsincludevirtualandaugmentedreality,intelligent objectsandambientintelligence.

AnotherinterestingtopicthatisnotyetinthefocusofTELresearchbutislikelyto becomemoreimportantconcernsemotionalandmotivationalstatesofthelearner.

This development has both technological and educational aspects. A creative technological idea is to develop technological devices or applications that can detectthemoodoftheuserviasensortechnologyandthatcanadaptaccordingly, e.g.bydisplayingdifferentcontent.Animportanteducationalaspectenvisionedby theexpertsampleisatrendtoanalyseandpromotecognitiveaspectstogetherand ininteractionwithmotivationalandemotionalstatesofthelearnerineducational theoriesandframeworks.

Some experts also mentioned global political and societal challenges such as climatechangethatTELresearchneedstotakeintoaccount.Oneideaistheuseof distancecollaborationandcommunicationenvironmentstoreducetheneedforair travels and thereby reduce energy consumption as well as CO²-emissions. At the same time, the energy consumption of TEL devices and applications could be reduced to a minimum due to new seamless technological devices (as in ambient intelligence).

OpinionsonstandardsforTELresearch

Topicsandsubtopicsmentionedbytheexperts

Wedidnotonlyasktheexpertstoprovideinputwithregardtoimportanttrends and developments but also to share their personal opinions with regard to the fundamental purpose of TEL research, the characteristics of "good" TEL research anddevelopmentsinTELthatwouldbeundesirable.

The fundamental purpose of TEL research

Three main objectives of TEL research can be identified. These are expanding scientificknowledge,designingtools,andimplementingtheresultsintopracticeto improve learning in general and formal education in particular. Table 8 

Collaboration within the Scientific Community

AnoftenmentionedvisionforEuropeanTELresearchisfruitfulcollaborationwithin the scientific community of TEL researchers. This was mentioned by many participants and is consistent with the STELLAR objective to reduce the fragmentationofTELasaresearchfield.

Theexpertspointedoutseveralaspectsoffruitfulcollaboration.Firstofall,TELresearch should be interdisciplinary. This especially refers to a synergy between learning sciences and technology-oriented sciences such as computer science and engineering. One of these disciplines dominating the field or a segregation of researchers from the different disciplines were seen as undesirable scenarios by manyexperts.Someexpertssuggestedthatresearchersfromdifferentprofessional backgrounds working in the area of TEL should also keep track of new developmentsinbasicresearchintheirrespectivefieldandtrytoincludesomeof thesefindingsintheinterdisciplinaryresearchfieldofTEL.

In addition to being interdisciplinary, TEL research should also be cumulative, i.e. based on developments, findings or theories by other researchers. experts sawthedevelopmentofnewtoolsormethodswithouttakingalookatwhattools ormethodsalreadyexistasaproblem.

Theoretical Perspectives and Frameworks

With regard to theoretical frameworks underlying TEL research, the experts above all that "good" research should be theory-based, i.e. that the developmentofmethodsortoolsshouldbebasedonassumptionsaboutlearning processes that have already shown empirical validity or are derived from a valid theory.

TakingintoaccounttheobjectiveofreducingthefragmentationofTELasaresearch field, some experts also stressed the importance of using integrative theoretical frameworks.Ideally,suchframeworksshouldbebasedoninsightsfromthelearning sciencesaswellasfromthetechnology-orienteddisciplinesrelatedtoTEL.

Methodology

Thesinglemostfrequentlynamedcharacteristicof"good"TELresearchisthatthe researchshouldbemethodologicallyvalid.Theexpertspointedoutseveralaspects that promote validity. First of all, tools or methods should be tested for effectiveness in empirical studies. Second, empirical evidence should not only be obtained using case studies but also using controlled experimental studies. According to the experts, TEL research should be as methodologically rich as possible, e.g. combing case studies with experimental studies or even including long-termstudies.

Regarding the context of studies, several experts warned against carrying out TEL research solely in laboratory settings. Related to the objective of addressing "real worldproblems",theaimshouldbetocarryoutatleastpartoftheplannedstudies inpracticesettingssuchasclassrooms.

Dissemination and Implementation of Results

Regardingthedisseminationofresultsthereisoneimportantobjectivesharedby

members of the expert sample: The results of TEL research should be implementedinpracticesettings.Anundesirabledevelopmentmentionedbymany expertswastheflaweddisseminationofresearchresults:Toolsormethodsarenot always properly disseminated and the development is often stopped before the toolsormethodsarereadytobeimplementedinpracticesettings.Becauseofthis lack of dissemination other researchers cannot base their research on such tools eveniftheywouldliketo.

However,someexpertswarnedagainstusingdevelopedtoolsandmethodsmostly for commercial purposes -selling learning tools may not be the major research objective.

Visionarystatementsaboutfuturescenarios

In addition to naming important research themes and trends in TEL research we also asked the participating experts to think of visionary but maybe also controversialstatementsaboutfuturescenariosinTEL.

Overall,wecollected134statements(seeAnnex9.2).Somestatementsarerelated togeneralsocietaldevelopments,e.g.:

"Middle-andupper-classkidswillattendmostlyprivateschoolsthroughoutEurope."

Othersarequitespecific,e.g.withregardtoparticulardevelopmentsineducational technology:

"Inthefuture,learningwillbedonein'theCloud'ofreuasblelearningobjectsthatexiston theglobalWWW."

Few statements also focus on future developments regarding instructional methods: "Someday,schoolswillbedesignedtosupportsocialconstructivistandinquirylearning." Some statements pictured positive future scenarios. Others pointed out possible negative side-effects and risks of future societal and technological developments. For instance, the following two expert statements show a tension between two possiblefuturescenarios: "Someday,personalisedlearningwillensuretherighteducationisprovidedattheright timeattherightplace." "Inaworldwithcameraseverywhereandonlinetrackingofwhatwedo,genuinesecurity becomesimpossibleandwewillhaveto"giveaway"everythingwedo!" the data collection of an individual's learning history enables the development of personalized and adaptive learning environments, it also reduces the privacy of the learner and may provide others -e.g. teachers, prospective employers, and companies distributing learning software -access to sensible information.

Another tension can be identified between the availability of portable ICT devices thatallowforinstantcommunicationwithlearningpartners,colleaguesorfriends andthedisruptivenessofcontinuousalerts: "Someday,allofuswillhaveonemobiledevice,whichincludesallfunctionsyouneed (phoning,mailing,web,learningdevices,gaming,scanning,informationgathering)." "Someday,itwillberecognizedthatcontinuousalerts(news,email,chat,twitter)are disruptive;thezapgenerationwill(re-)learntoconcentrateononethingatatime."

ThemainpurposeofcollectingthesestatementsfromtheSTELLAR-internalexperts wastocreatevisionarystatementstobeevaluatedbytheSTELLAR-externalpanel of experts in the 2 nd Delphi round. In the selection process we sorted the 134 visionary statements into categories, e.g. assessment, lifelong and informal learning, individualization of learning, and contextualized learning and technology or formal education. The categories were created on the basis of the main research topics identified in the 1 st Delphi round (see section 5.1.2). Then be suitable for the envisioned format and could be rated on two dimensions (desirabilityandprobabilitytobecomerealityinthefuture)bytheparticipantsof the 2 nd Delphi round. In this internal evaluation process we selected the 16 scenariostobeevaluatedbytheSTELLAR-externalexpertsinthe2 nd Delphiround (seeFigure6). Forthese16visionaryscenariosweadjustedthewordingtostandardizetheformat. Section 6.4.2 explains the format of the visionary statements employed in the 2 nd Delphiround.

6 Planning and Implementation of the 2 nd STELLARDelphiRound

Objectives

ByinvolvingSTELLAR-externalTELexperts,the2 nd STELLARDelphisurveyaimedat:

 exploring the most important future developments (i.e. societal and technological) and emerging research trends for the time until 2025 and beyond  exploring the goals and visions for TEL research and practice held by

Procedureoverview

Preparations for the 2 nd STELLAR Delphi round started in December 2009 (see Figure 7). We applied a two-fold recruiting process: In December 2009 we sent a request to the STELLAR partners to provide expert nominations; furthermore, we conducted an online search to identify experts based on their membership in the program committee of TEL-related conferences (for details see next section). We developed the survey for the 2 nd Delphi round based on the results from the 1 st Delphi round. On February 23 rd 2010 the survey of the 2 nd STELLAR Delphi round went online and we invited STELLAR-external experts to participate in the survey. The time frame for answering the online questionnaire ended in late March. Currentlyweareanalyzingthedata.

Figure7.Timelineofthefieldwork-2ndDelphiround.

Panelofexperts

We aimed at a target sample size of about 230 European/Non-European experts. The specific groups we were looking for were researchers, developers, business people and policy makers in the field of TEL. Expert status was based either on nomination by one of the STELLAR partners or on membership in the program committeeofthefollowingTELrelatedconferences:EC-TEL2008/2009,AiED2009, IST2010,CSCL2009,ICCE2009/2010.

Recruiting

The recruiting process started in December 2009 with a STELLAR-internal call for expert nominations that sent out to all 16 STELLAR partners (see Figure7). Every member was expected to contribute to the success of the survey by suggesting 15-20 experts till the end of January 2010 and motivating them to participateinthesurvey.

We received a total of 363 expert nominations from nearly all of the STELLAR partnerinstitutions.

Reachingtheexpertsandmotivatingthemtoparticipate

First, we sent out invitations to all the experts stressing their qualification as an expert in the field of TEL: either the nomination by one of the STELLAR partner representativesortheirmembershipinoneoftheprogramcommittees:

"...WewouldliketoinviteyoutoparticipateintheSTELLARexpert-surveyonTechnology-EnhancedLearning(TEL).Youwerepersonallynominatedbytheresearchgroupof…" "WewouldliketoinviteyoutoparticipateintheSTELLARexpert-surveyonTechnology-EnhancedLearning.Asamemberofthe…ProgramCommittee,youwerenominatedto participateintheSTELLARexpert-surveyonTechnology-EnhancedLearning(TEL)."

Wesettheinitialdeadlineformidmarch;howevertheparticipationratewas not highenoughatthattimeandconsequently,weextendedthedeadlinetilltheend of March. We monitored the participation of the nominated experts and sent out remindersbeforetheinitialandtheextendeddeadline(seeFigure7).Additionally, weaskedtheSTELLARpartnerstosendoutpersonalreminderstotheirexpertswho hadnotyetparticipatedaftertheinitialdeadlineexpired.

In the 1 st Delphi we successfully motivated STELLAR researchers to participate in the survey by implementing strategies inspired by social psychology such as taking descriptive norms into account when reminding the experts to participateinthesurvey.Webuiltonthisstrategyinthe2 nd Delphiroundaswell whensendingoutthefinalremindertoalltheexpertswhohadnotyetparticipated. Forthe2 nd Delphiround,weextendedtherecruitingstrategybymobilizingexisting personal networks of STELLAR partners; in consequence, a high participation rate forthe2 nd Delphiroundwasachieved.

Characteristicsofthefinalpanelofexperts

The final sample of 511 experts that were invited to participate in the survey consistsof363nominatedinternationalTELexpertsand148TELexpertsfromthe membersoftheprogramcommittees.

From the 511 TEL experts who received the survey invitation, 230 participated in thequestionnaire.172workinEuropeancountries,52expertsworkoutsideEurope 6 experts did not provide information about the country they work in (see Figure8).

Figure8.Samplecharacteristics-EuropeanandNon-Europeandistribution.

Figure9showsthedistributionoftheexpertswithregardtocountries.Allinall,we reachedexpertsinAsia,NorthandSouthAmerica,Australia,andEurope;however, the experts participating in the 2 nd STELLAR Delphi round were not distributed equally between the continents and countries. For example, there were more experts from UK and Germany compared to other European countries and more fromtheUSAcomparedtoothercountriesfromNon-Europeancontinents.

Figure9.Samplecharacteristics-Countrydistribution. TheexpertshavevaryingacademicbackgroundsrangingfromaBachelordegreeas the lowest educational degree to status of a professor. More than half of the expertshaveadoctoraldegree(PhDorDr.)andmanyareprofessors(seeFigure10).

Figure10.Samplecharacteristics-Academicbackground.

Withregardtotheprofessionalbackgroundtheparticipantsinthe2 nd Delphiround could choose from a list of options: researcher, developer, policy maker, business people,other(anopportunitytoclarifytheirspecificprofessionalbackgroundwas given). As expected, most participants belong to the group of researchers (see Figure11),followedbydevelopers.Sincemultipleanswerswerepossible someof theexpertschosemorethanonecategory;thereforethetotalnumberofoptions selectedexceeds230.

Figure11.Samplecharacteristics-Professionalbackground. 

Questionnaire

Thequestionnaireofthe2 nd STELLARDelphiroundispresentedinAnnex9.3.Inthe next sections we will illustrate the rationale behind the development of this questionnaire.

Characteristicsofthefinalquestionnaire

The survey encompassed both closed and open-ended questions. The closed questionsrepresentedtherephrasedresearchsubtopicsandaselectionofvisions identified in the 1 st STELLAR Delphi round. We asked the external experts to rate theimportanceofeachresearchtopic.Forthevisionarystatementstheyratedona five-pointLikertscalethedesirabilityofeachscenarioandthelikelinessthatitwill becomerealitywithinthenext15years(seeFigure12forexamplesandAnnex9.3 forthequestionnaire).Astheresultsfromthe1 st roundonlyprovidetheopinions of representatives of STELLAR partners on important TEL topics and themes, the external experts of the 2 nd survey were encouraged to provide additional input basedontheirspecificexpertise.

Use of results from the 1 st Delphi round in the development of the questionnaireforthe2 nd round

FutureofTELresearch:Codingcategories-topicsandsubtopics Thedevelopmentoftheonlinequestionnairewasbasedontheconsolidatedresults of the 1 st STELLAR Delphi round. The coding categories provided insights into the mostimportantresearchthemesandresultsconcerningpastandfutureresearchin TEL;wethereforechosetotransformthelabelsofthecodingcategoriesintorating itemsforthe2 nd survey(seeFigure12).Wechosetousethesubtopicsandnotthe nd Delphiroundistoreceivean morefine-grainedlevel.Inthe process of transforming the subtopics we rephrased the labels giving special attention to the comprehensibility of the resulting items. This was especially important since the panel of expert was comprised of international participants fromvariousbackgrounds. Figure9.Questionnaireofthe2 nd STELLARDelphiroundformatofthesubtopicratingitems.

OpinionsonstandardsforTELresearch:Open-endedquestions

Inordertokeepthetimeitwouldtaketocompletethesurveyasshortaspossible wehadtodownsizethelengthofthesurvey.Therefore,wedecidedtoemployonly two of the three questions on opinions on standards for TEL research that were usedinthe1 st round.WedecidedforthequestionsaskingfortheSTELLAR-external experts' perspective on the purpose of TEL research and on undesirable developmentsintheresearchfieldofTELbecausethesetwoquestionshadyielded themostinterestingresultsinthe1 st Delphiround. Figure13.Questionnaireofthe2 nd STELLARDelphiroundformatofthevisionarystatements.

VisionaryStatements

By2025,virtualexperienceswilldominateeducation.

By2025,students'reportcardswillincludeassessmentofdomain-generalskills,such ascomputer-literacy,collaborationskills,masteryofreadingandlearningstrategies....

Outlook

We want to start this section with a short summary of the achievements in the processoftheSTELLARDelphistudy(seeFigure1,p.10):

 The1 st STELLARDelphiroundyieldedimportantresultsthatwereprocessed for evaluation in the 2 nd Delphi round. Furthermore, we disseminated the resultsinapreliminaryreporttoalltheSTELLARpartnersinFebruary2010; therebytheresultscouldbetakenintoaccountforotherSTELLARactivities.

 Forthe2 nd STELLARDelphiroundwereachedthegoalofrecruitingalarge sample of international experts in TEL from a number of different professionalbackgroundsandsuccessfullycompleteddatacollectionbythe endofMarch2010.

Nextstepsforthe2 nd Delphiround

The next steps of the STELLAR Delphi study are the qualitative and quantitative analysisofthedataofthe2 nd Delphiround.Theresultswillbedisseminatedinside theSTELLARnetworkasinputtothegoalforbuildingleadershipinthereflectionof TEL conferences, communicating with different groups of stakeholders, and of course the next external Delphi round (Round 4) with another large sample of experts.

The3 rd STELLARDelphiround

The3 rd STELLARDelphiroundisaSTELLAR-internalroundandservesto:

-reflecttheresultsonthebackgroundofthecomplementarycompetenceof theSTELLARpartners, -coordinatetheworkontheDelphistudywiththevariousactivitiesofWP1 andtheotherWPs,and -preparethenextandfinalexternalround(4 th Delphiround).

Not only for this purpose but with these goals in mind, two workshops will take placeinFreiburgincooperationwiththeBristolresearchteaminJulyandAugust 2010.STELLARmembersfromallWP1instrumentsandrepresentativesfromother STELLARworkpackageswillcometoFreiburgtoparticipate.Theworkshopswillbe heldinconjunctionwiththeWP1integrationmeetingsthataimatcoordinatingthe various WP1 activities, coordinate the relation with the other WPs, and help to optimize the input in and output of the Delphi study. In the preparation of the second external round (4 th round), the results of of the previous rounds will be processed(seeFigure1,p.10).

The4 th STELLARDelphiround

The 4 th STELLAR Delphi round will be the last external round. We will ask a large international panel of experts to evaluate the material we generated from the results of the previous rounds. In contrast to the 2 nd Delphi round, we plan on receiving more concise evaluations by the STELLAR-external experts by applying a more competitive approach. For instance, the experts will be asked to evaluate research core areas by stating clear priorities and by providing input in form of shortsketchesforpotentialfutureprojects.Inaddition,theexpertswillbeaskedto reflectonareasoffuturetensionsinTEL,e.g.thetensionbetweenpositiveeffects of tracking learning records such as the potential to personalize learning, and negative effects such as loss of data privacy, and to provide recommendations of howtomeetthesechallenges. 

The5

  in categories, for example assessment or transformation of formal education.Thesecategorieswereinspiredbythemainthemesidentifiedinthe1 st Delphi round (see section 5.1.2). Next, members of the Freiburg research team evaluatedwhetherthestatementswouldbeassessableonthetwointendedrating scales, that is, whether the statement will become reality and whether it is desirable.Throughtheinternalevaluationprocessandmutualdiscussionsbetween theevaluaters,weselected16prototypicalstatementsoutofthe134statements forbeingevaluatedbytheinternationalexpertsinthe2 nd Delphiround(seeFigure 6,p.47).For the selected 16 Visionary Statements, we adjusted the wording to evaluationofthesefuturestatements.reality by 2025 and b) to rate whether they considered the statement to be desirable(seeFigure13).

  

  

  

  For the 3 rd Delphi round, we will organize two workshops in Freiburg to integrate the findings from Round 2. These workshops will be held in conjunction with the

	inConnectingLearners(Herder&Marenzi,2010)waspublishedparalleltothe2 nd meetings;IassenHalatchliyski(KRMC)helpedustorephrasethecodingcategories
	Delphiround.Itwillbeveryhelpfultopreparethenextroundwithexternalexperts. foruseinthequestionnaireofthe2 nd Delphiround.
	TheSTELLARDelphistudymainlyaimsatthesecondobjectiveofWP1whichis:
	tocontributetoacommonframeworkforTELresearchbyinvolvingresearchersfrom
	multipledomains…aimingforanintegrationofperspectivesoncoreissuesinTEL. WP1integrationmeetings.SeveralSTELLARmembersfromWP1andtheotherwork
	(STELLAR,2009;p18) packageswillmeettodiscusshowthedifferentinstruments-theSTELLARDelphi
	TheSTELLARDelphistudyfocusesonthisobjectiveofWP1;thatis,conductingtwo study, the Research and Technology Scouting reports, and the Roadmapping
	activities-canprovidevaluableinputtoeachother,andhowtheirresultscanbe largesurveyswithkeyTELstakeholders(STELLAR,2009).Furthermore,theSTELLAR Delphi study incorporates and draws on the strategic and conceptual work that is integrated. The planned design of the 3 rd Delphi round is described in detail in
	donebyotherWP1partnersandprovidesinputformanyoftheotheractivitiesin section7.2ofthisreport.
	STELLAR. InthelargerframeworkoftheSTELLARnetwork,theSTELLARDelphistudyaimsto
	providescientificinputforotherWPs,forinstanceforthefuturecapacitybuilding
	activities of WP3. The results of the 1 st Delphi round were disseminated to the
	STELLARpartnersinFebruary2010.Whiletheycouldnotbeincorporatedintothe
	firstcallforIncubatorsandThemeTeamsthatwaspostedinNovember2009,they
	willprovideavaluableinputforthecallsinthesecondyear.
	WewereinclosecontactwiththeotherSTELLARpartnersthroughouttheplanning
	and data analysis process of the 1 st and the 2 nd STELLAR Delphi round. Several
	presentationsduringSTELLARnetworkmeetingsandshortprogressreportsduring
	the monthly general assemblies via flash meetings served to inform the other
	networkpartnersontheprogressoftheDelphiStudyandtodisseminatetheresults
	withintheSTELLARnetwork.AtthemeetingsinBristolandNicewepresentedthe
	current state of the Delphi project. The review meeting in Luxemburg served to
	present the results of the 1 st STELLAR Delphi round and to report on the current
	 Connectinglearners stateofthe2 nd Delphiround.AtthesemeetingsSTELLARexpertsalsoofferedtheir
	 Orchestratinglearning feedbackandthoughtsontheSTELLARDelphistudy. Tonamesomeexamplesfor
	the fruitful collaboration and mutual influencing between the Delphi-Team and  Contextualizingvirtuallearningenvironmentsandinstrumentalizinglearning other WPs: Ulrike Cress and Nina Heinze (KRMC) conducted a pre-test on both contexts. questionnaires(1 st and2 nd Delphiround)withasampleofresearchers;FridolinWild
	This study provided valuable input for the 1 st Delphi round although only a draft (UKOU),oneoftheeditorsoftheReportonthestateoftheartinTEL(D7.1;Wild&
	versionwasavailableatthetimeoftheplanningofthisstudy.ThereportonTrends Scott,2009),assistedusinvalidatingthecodingcategoriesofRound1intwoflash

TheSTELLARDelphistudyisoneofthreetasksinWP1thataimatidentifyingand formulatingtheGrandChallengesforTEL(STELLAR,2009).ThefirstSTELLARVision and Strategy Report (D1.1; Sutherland & Joubert, 2009) provided a unifying frameworkinformofthreeGrandChallengesforfutureresearchagendasinTEL:

According to the Description of Work, WP 1 is the scientific backbone of the STELLAR Network. The aim is to identify the grand research challenges and to disseminate the insights gained to other STELLAR events and instruments (e.g. Meeting of Minds, STELLAR Open Archive, Theme Teams, Alpine Rendez-Vous). Duringthepreparationphaseofthe1 st STELLARDelphiroundwemainlydrewupon the fundamental work reported in D1.1 and D7.1. We could incorporate the relevant issues and findings from other work packages by asking researchers to provide insights from their work in progress through answering the survey in this first round. In particular, the open-ended format of the questionnaire for the 1 st Delphi round allowed the participating STELLAR partners to cover relevant issues identified in their work packages and thus enabled us to gain a broader view on importantthemesinTELresearch.

4 Methodology of the 1 st STELLAR Delphi Round 4.1 Objectives

  

	Thegoalofthe1 st STELLARDelphiroundwasto"setthestage"forthefirstexternal
	round by gaining deeper insights into TEL research within STELLAR and by
	identifying important topics and trends in European TEL research to be discussed
	andextendedinthesecond,externalsurveyround.Thesurveytopicscoveredwere
	developmentsinTELresearchinthelastfewyears,futuretrendsinTELresearch,
	opinions on standards for TEL research and visions of STELLAR members for the
	futureofTEL.

  The list included 77 researchers from 16 research institutions across Europe. Based on the attendance of the STELLAR meetings in Milton Keynes and Bristol, a base of 30-40 people who actively work in the STELLAR project was identified.Theothermembersofthemailinglistwereonlyperipherallyinvolvedin theproject.Therefore,itwasaimedfor30-40expertstoparticipateinthesurvey.

	Professional	Social/Educational	Psychology	10
	Background	Sciences		EducationalSciences	8
		Educational	ComputerScience	10
		Technology/Computer Sciences	EducationalTechnology	13
	Thefinalsampleconsistedof41STELLARmembers.Thesampleincludedadiverse
	mixofgender,academicstatus,worklocationandprofessionalbackgroundofthe
	researchers.AnoverviewofthesamplecharacteristicscanbefoundinTable1.
	20 participants were senior researchers in executive positions, such as full
	professors or directors of research institutions. The sample consisted of 21
	participantswithasocialsciencesbackgroundand20participantsfromdisciplines
	thatfocusmostlyontechnologicalaspects.
	AlistofthenamesofallparticipantsisprovidedinAnnex9.1.
	Table1: Samplescharacteristics(n=41)
	Characteristic			N
	Gender	Female		18
			Male		23
	Academic	Doctoralstudent/Researcherwithoutdoctorate	9
	Status		Post-docresearcher	12
			Fullprofessor/Researchdirector/Executiveposition	20
	Country(based	Germany		11
	onworking location)	UK		10
			Netherlands		4
			Italy		4
			Austria		4
			France		3
			Switzerland		2
			Spain		2
			Belgium		1
					17/80

wholefieldofTELinthelastcoupleofyears:Whichhavebeen2-3prominentresearchthemes andpromisingresults?" Topic Subtopic Samplequotation

  

	Table2: Extractfromthecategorysystemdevelopedfortheopen-endedquestion:"Lookingatthe
	CollaborativeLearning	CollaborativeLearningandCSCL	"Educational and psychological
			studiesonCSCL"
		LearninginlargeCommunities	"community-basedlearning"
		[...]	[...]
	theanswersandthenmergedthemintolargertopicsandsubtopics.Thisapproach
	issimilartotheguidelinesofferedbyMayring(2008).Twoindependentratersrated
	eachquestiontoensurereliabilityandvalidityofthecodingprocess,andeachrater
	developedhisorherownhierarchicalsystemoftopicsandsubtopics.Table2shows
	an example of a topic, two of its subtopics, and sample quotations that were
	assignedtothesetopics.Forthisfirststepofdataanalysis,weemployedATLAS.ti,a
	softwaretoolspecificallydesignedforqualitativedataanalysis.	
	20/80		

in the last couple of years: Which have been 2-3 prominent research themes and promisingresults?";numberofcodingunits(n):139 Topic n Subtopics n

  

	Toolsandsensorsfordataanalysis	4	/			/	
	ConnectionbetweenLearningand	3	/			/	
	Working Communication	3	/			/	
	Learningdesign 106 KnowledgeSharingandknowledge	3 3	/ /			/ /	
	buildinginlargegroups						
	CollaborativeLearning Knowledgemanagementand Topic knowledgesharingingroups Lackofsignificantchangesin	3 2	/ /	CollaborativeLearningandCSCL n Subtopics 20	/ /	9 n
	Web2.0andsocialsoftware educationalpracticestoaccountfor RecommenderSystemsandSocial newtechnologies	2	/	24	Learninginlarge(online)communities Web2.0andusergeneratedcontent	/	14 7
	Navigation LifelonglearningandWorkplace	3	/		Analyzingandassessingcollaboration SocialSoftware/SocialNetworks	/	8 4
	Ubiquitousandcontextualized Furtherdevelopmentofevaluation methodsinTELresearch 2 learning	/	20	Mobilelearning Socialmedia	/	11 2
	learningandtechnology Informallearning TechnologySpread opportunities SocialJusticeregardingTEL	2 2	/ /	21	ContextualisedlearningandLocation-basedLearning / CheaperICTDevices /	5 5
	FurtherStatements Furtherstatements	8 5	/ /		Ubiquitouslearning SpreadofInternetAccess	/ /	4 5
	Web2.0andSocialSoftware		19	Web2.0applicationsandusergeneratedcontent SpreadofpersonallyownedICTdevices	11 4
					Socialsoftware variousgroupsofpeople IncreasingusageofandfamiliaritywithICTamong	8 4
	Instructionalmethodsand frameworks			18	Instructionalmethodsandapplications education IncreasingICTusageinschoolanduniversity		10 2
					Instructionalobjectivesandframeworks		8
					Furtherstatements		1
	Adaptivesupportsystems			8	Adaptivesupportprocess-level:Modellingand	5
	Ubiquitousandcontextualized		11	intelligenttutoring Mobiledevices		8
	learningandtechnology						
					Adaptivesupportsystems Ubiquitoustechnology/computing		3 3
	Learnercharacteristics Instructionalmethodsand			8 10	CompetencesandAttitudesofthelearner Instructionalmethodsandapplications		3 5
	frameworks						
					Learnerparticipation Instructionalobjectivesandframeworks		3 5
	OpenAccesstoinformationresource	9	Holisticviewofthelearner Openaccess/Openeducationalresources		2 4
	andtools						
	Reusablelearningobjects			7	Repositoriesandsearchinterfaces Shifttocultureofopenness		4 3
					Metadata Availabilityofextensiveinternetresources		3 2
	Dataanalysistechniques Societalandpoliticalchangesand		5 9	(Semantic)dataanalysis Developmentsinsociety,populationandevery-day	3 5
	developments				life		
					Socialdataanalysis		2
					(Political)changesanddevelopmentsineducational	4
	(MashUp)PersonalLearning		5	/ systems		/
	Environments						
	InformalLearning			6	Decreasingimportanceofformallearning		4
	Openaccesstoinformationresources andtools	5	/ Blendingofformalandinformal		/ 2
	More"powerful"devices			4	/		/
						23/80

Table3: Topicsandsubtopicswithregardtotheopen-endedquestion"Lookingatthewholefield of TEL InadditiontoresearchthemesandresultsintheresearchfieldofTELwealsoasked theexpertstonamedevelopmentsineducationandtechnologythathadanimpact on TEL research. We identified new advances in software towards a Web 2.0 and thespreadoftechnologicalhardware(includingmobiledevices)andasthetwokey developmentsintechnologyinthelastfewyears.Table4providesanoverviewof thetopicsandsubtopicsthatwerementioned. Table4: Topicsandsubtopicswithregardtotheopen-endedquestion"Lookingatthewholefield ofTELinthelastcoupleofyears:Whichhavebeen2-3importantchangesineducationand advancesintechnologythathavehadanimpactonTELresearch?";numberofcodingunits(n): 5.1.1.2 Recommendations for a future research program InadditiontoidentifyingimportanttopicsanddevelopmentsinTELinthelastfew years the survey also included three open-ended questions concerning a possible futureresearchprogram.

First,weaskedtheexpertstonameimportantresearchquestionsandtopicsthat they would include in a future research program running from 2014 till 2020. However, the expert answers did not just focus on research topics. Overall the experts' statements constituted a mixture between important research topics for theresearchprogram,e.g.ubiquitousandcontextualizedlearningandtechnology, and research themes that may also be viewed as objectives, e.g. improve formal education, and characteristics of the research program itself (e.g. valid methodology).Regardingthelearningsettingstobeinvestigated,formaleducation, whichisnotonlyreflectedinimproveformaleducationbutcanalsobeconnected to instructional methods and frameworks, is still in the focus. However, Informal learningandlifelonglearningseemtobeofincreasingimportance.Table5shows alltopicsandsubtopicsthatwerementioned.

international TEL

research program to be carried out from 2014 till 2020 is planned: What shouldbe2-3centralresearchthemesandquestionstobecoveredbythisprogram?";number

  

	Personalization/Individualization The second question concerning possible future research programs focused on 5 Personalization/Individualization 7 VirtualrealityandWeb3D 2
	futuretechnologicaldevelopments.Theanswersincludedbothdevelopmentsinthe
	PersonalLearningEnvironments area of TEL and general developments in information communication technology 2 Web3.0/Semanticweb 3 FutureoftheWeb 6
	ofcodingunits(n):130 (ICT)whoseimpactonTELcanonlybespeculatedabout.Overall,thecentraltrend
	Addressingtheneedsofalllearners regardingfuturetechnologicaldevelopmentsseemstobeseamlesstechnologythat 2 SocialJustice 7 Furtherstatements 3
	Topic is integrated into most aspects of every-day life and will be used naturally by the n Subtopics n Addressingthedigitaldivide 2 Technologyin 6 / /
	majorityofpeople.Thistrendisinherentinbothtopicsthatwerementionedmost education/Educational
	Contextualized learning and Location-Have third world countries benefit from Ubiquitous and contextualized 19 2 frequently,ubiquitousandcontextualizedlearningandtechnologyandnewwaysof 8 Technology
	basedlearning/Context-awareapplications human-computerinteraction.Table6givesanoverviewofallmentionedtopicsand learningandtechnology TEL CollaborationandCommunicationtools 3 Collaborationand 4
	subtopics. Communicationtools	Ubiquitoustechnology/learning FurtherStatements	1	7
		Furtherstatements	1
	LifelonglearningandWorkplace	5 /		Mobiletechnology/learning	/	4
	learning TechnologySpread	4 /			/
	Improveformaleducation	18	Improve formal education practice and	9
	Emotional and motivational Cloudcomputing	4 / 3 /		formaleducationsystems	/ /
	aspects				
	Topic Furtherstatements	9 /	Integrating technology into formal n Subtopics /	4 n
	SocialSoftware	4 /		education	/
	Ubiquitousandcontextualized	29	Mobiledevicesandubiquitouscomputing	13
	Teachertraining Teachingof"TEL-Skills" Thelastopen-endedquestionconcerningfutureTELresearchfocusedonkeyfuture Adaptive/Intelligent learning 3 / / learningandtechnology supportsystems Competence Assessment 3 / / Contextualisation,location-awarenessand societal developments and societal demands that a TEL research program should context-awareapplications liveupto.Thereforetheexpertanswerswerenotonlyconcernedwithhowsocietal	3 2 7
	Theoreticalframeworksandobjectives Ubiquitousmobileconnectivity developments influence TEL but also how TEL can benefit society. Whereas some Characteristics of the research 15 Techniques	6 5
	Methodology expertsconcentratedonjustnamingdevelopmentssuchasthedigitaldivide,other program (connected to TEL as a researchfield) Open access to information resourcesandtools 3 / / Mobilelearning experts focused on how these developments could be addressed. Overall, the	6 4
	ConnectingResearchers Ambientintelligence/computingandsensor participants identified two major societal challenges that a TEL research program Newwaysofhuman-computer 18 RecommenderSystems 3 / / technology interactionandambient shouldliveupto.Thefirstchallengeispromotingsocialjusticebyprovidingaccess	9 3
	Instructionalobjectivesandframeworks Instructionalmethodsandapplications toTELtoolsforasmanyandasdiversepeopleaspossible.Thesecondchallengeis Instructional methods and frameworks 11 Interoperability and the 2 / computing / "Intelligent"objects/furniture to improve formal education to account for changes brought along by the Integration of different devices andapplications New,moreintuitiveInterfaces knowledgesociety.Theparticipantsalsoemphasizedthepossibleimpactofgeneral	7 5 4 4
	Analysis of cognitive processes on group level developments in demography and global politics on TEL research. All topics and CollaborativeLearning 9 Furtherstatements 10 / / Interoperability Interoperabilityandthe 9 subtopicsthatwerementionedareshowninTable7.	3 5
	Integrationofdifferentdevices			
	andapplications			Collaborativelearning Integrationofdifferentdevicesand		3 4
				applications	
				Collective Intelligence/Wisdom of the	3
	Web2.0andSocialsoftware	8	crowds Web2.0applicationsandusergenerated	5
				content	
	Informallearning		8	Connection between formal and informal	5
				learning SocialSoftware		3
	Informallearning Augmentedandvirtualreality 6 Augmented/Mixedreality		3
					27/80

Table6: Topics and subtopics with regard to the open-ended question "Imagine a large internationalTELresearchprogramtobecarriedoutfrom2014till2020isplanned:Whatkey future technological developments should be accounted for? (please name 2-3)"; number of codingunits(n):92 international TEL

research program to be carried out from 2014 till 2020 is planned: What futurekeysocietaldemandsandchallenges(e.g.agingsociety)shouldtheresearchprogram liveupto?(Pleasename2-3)";numberofcodingunits(n):101

  

			Financialcrisis	2
			Furtherstatements	1
	Globalizationofbusinessand	6	GlobalizationofEducation	4
	Topic education			n Subtopics	n
			FurtherStatements	2
	SocialJustice			16	TELfortheinclusionofdiversegroupsof	7
	InformalLearning	5	people Connectionbetweenformalandinformal	3
			learning	
					(reducingthe)DigitalDivide	6
			Accreditationofinformallearning	2
					Furtherstatements	3
	Ubiquitoustechnology	3 /			/
	Knowledgesocietyandits		15	Adapttonewgenerationsofstudents	5
	demandsforeducation Changeinsocietalvalues	3 /			/
					Adjusteducationtothe"knowledge	4
	Politicalusageofnewmedia	2 /		society"	/
	Privacyontheinternet	2 /		TeachMedia/Informationliteracy	/	2
	Furtherstatements	6 /		Quick/dynamicchangesofknowledge /	2
					Informationsociety	2
	5.1.2 Summary				
	Agingsociety Thissectionaimsatillustratingexpertanswersfromallfiveopen-endedquestions Demographicdevelopments 14	7
	Jobmarketchanges concerningpastandfutureTELresearch(see5.1.1)inanintegrativeway.Wewill	3
	firstdescribemaintopicsanddevelopmentsthatwerebothidentifiedasimportant
	Gapbetweenyoungandoldpeople incurrentTELresearchandinfutureTELresearch.Encouragingly,thesetopicswere	2
	Furtherstatements mentioned frequently by both researchers with a social sciences background and researchers with a technological background. Thus, there seems to be an overall	2
	Adapteducationtoindividualneeds agreement within the STELLAR network with regard to what the main research Improveformaleducation 12	3
	topicsshouldbe.Thisfindingindicatesthatacommonmind-setispresentamong
	TeacherTraining STELLAR researchers and relates to the networks' objective of reducing the	3
	fragmentationofTELresearch.				FurtherStatements	6
	LifelonglearningandWorkplace	11	Lifelonglearning	5
	learning				
					Connectionbetweenlearningandworking	3
					Learningondemand	2
					Furtherstatements	1
	Globalpoliticalchallenges		7 Environmentalchallenges	4
						31/80

  topic improvement of formal education is further specified by the subtopics teachertrainingandteachingofTEL-skills,i.e.fosteringstudents'digitalliteracy.An expertstatementillustratingthelattersubtopicwas:

	"Teachingnewgenerationshowtoworkinafastchangingworld:Providingup-to-
	dateandtailoredon-linetrainingincontinuingeducation."
	Accordingtotheexperts,thismayincludeteachingmedialiteracyandinformation
	literacyaswellasadaptingtonewgenerationsofstudents,i.e.digitalnativeswho
	grewupwithICTsaspartoftheirdailylife.Tomeetthesechallengessuccessfully,
	TELtoolsneedtobeintegratedinformaleducation,assuggestedinthisresearch
	questionproposedbyanexpert:

"Teaching of TEL-skills, e.g. computer-literacy, collaboration skills, learning skills, readingskills,informationevaluationskills...:Whatskillsareneeded,howdothey influenceeachother?Howcantheybestbetaught?" Withinthegoalofimprovingformaleducationandinstructionakeychallengeisto adapt teaching, technology use and curricula to account for the changes brought aboutbytheknowledgesociety,asthisstatementsuggests: "How to best integrate computer-based/computer-supported learning activities withregularface-to-face,teacher-to-studentslearningarrangements,inschooland universities settings, but also in adult learning settings (e.g. vocational education, trainingonthejob)?"

share your personal opinions and visions on TEL research: What is the fundamental purpose of TEL

  

	InformandadviseStakeholders 4 /			/
	Research?";numberofcodingunits(n):83 ImpactsonSociety 3 /	/
	Topic Augmentingcognitionand	3	n Subtopics	n
	communication			
	DesignandDevelopment		13	Developtechnologicaldevicesandtools	6
	Provideeasyaccessto	3 /			/
	educationalressources			Statementswithfocusondesigningand	4
				developingingeneral
	SocialJustice	2			/
				Develop(pedagogical)learningmethods	3
	UnderstandingTEL 5.2.1.2 Characteristics of "good" TEL research Expandscientificknowledge 13	8
	ExploreConditionsunderwhichLearningis successful Whereas the last question focused on what TEL research should do, the open-endedquestioncoveredinthissectionisfocusedonhowitshouldbedone.Itasks	3
	for characteristics of "good" TEL research. From the expert answers five main
	FurtherStatements of "good" TEL research can be identified. "Good" TEL research	2
	Supportlearningwithtechnological advances should be methodologically valid, practically relevant, theory based, user inspired ImproveLearning 11 andinnovative.Table9providesanoverviewofalltopicsandsubtopicsthatwere	4
	mentioned			
				EffectivenessandEfficiency	4
				Makelearningmoreattractive	2
				Furtherstatements	1
	DemandsregardingTELasa	10	Connectionbetween	4
	researchfield			researchers/Interdisciplinarity
				FocusonLearningratherthanTechnology 2
				Connecttobasicresearch	2
				FurtherStatements	gives an	2
	overviewofalltopicsandsubtopicsnamedbytheexperts.
	Improveformaleducation	9	Improveeducationalpractices	7
				EnsuretheadoptionofTELmethodsin	2
				practice
	InvestigatewhichTEL		7 /	/
	methods/toolsareeffective		
	Evaluate(new)technologies	5 /	/

Table8: Topics and subtopics with regard to the open-ended question "Please Table9: Topics and subtopics with regard to the open-ended question "Please

share your personal opinions and visions on TEL research: What is the fundamental purpose of TEL Research?";numberofcodingunits(n):121

  

	Visibility	2 /	/
	Independentresearch	2 /	/
	Furtherstatements	11 /	/
	5.2.1.3 Developments in TEL that would be undesirable	
	Finally, we asked the experts to identify developments in TEL research and TEL in
	general that would be undesirable. Overall, the most important	
	developmentidentifiedbytheexpertswouldbealackofsynergybetweenlearning
	sciencesandtechnology-orientedresearch.Anotherundesirabledevelopmentthat
	is frequently mentioned is lobbyism. Aside from these two topics there are many
	furtherinterestingundesirablescenariosmentionedbytheexperts,oftenrelatedto
	aparticularresearchmethodthattheyperceivedtobeflawed.Anoverviewofall
	topicsandsubtopicsmentionedbytheexpertsisshownintable10.	
	Topic	n	Subtopics	n
	Lackofsynergybetween	18	Technologyorpedagogydominatingthefield	6
	learningsciencesand			
	Topic technology	n Subtopics devices Toomuchfocuson(specific)technologic	n 6
	Validmethodology	33	Empiricvalidation Segregationoftheresearchfield	8 5
			Clearlydefinedand"good"research goals/questions Furtherstatements	4 1
	methodology Flawedresearch	12	Experimentalstudies Invalidmethods	4 8
			Multimethodalstudies Unclearresearchobjectives	4 2
			Soundinterpretationandreportingofresults Furtherstatements	4 2
	developments Undesirablesocietal	9	Reproduceablestudies Developmentsoftoolsthatendangerprivacy	3 3
			Rigorousmethodology ElitisttargetgroupofTELusers	2 2
			Accuratemethodology Furtherstatements	2 4
			Long-termstudies	2

Table10: Topics and subtopics with regard to the open-ended question "Please share personal opinions and visions on TEL research: What developments in TEL would be undesirable?";numberofcodingunits(n):72

FutureTechnologicalDevelopmentsAffectingTEL What key technological developments will have an impact on Technology-Enhanced Learning in thefuture?(presentedinrandomorder)

  internet will make school learning more embedded in the everydays life 133. Ambient intelligence devices will blend the real world with the world of information 134. AlmostallinformationneededisavailableontheWeb,theproblemisto find the relevant information and to put it into (one's own) context, in ordertomakeituseful. By 2025, students' report cards will include assessment of domain-general skills, such as computer-literacy,collaborationskills,masteryofreadingandlearningstrategies...." By 2025, students will be allowed to use technological devices in exams that are designed to assess students' abilities and knowledge while taking into account what the technological devices cando(e.g.drawgraphs…)."

	th STELLARDelphiround resultsoftheentirestudy.WiththehelpoftheSTELLARpartners,wewillintegrate theresultsofalltheDelphiroundsandprocesstheme.g.intoexecutivebriefings. The main goal of this round will be to disseminate the results as widely and successfullyaspossibletodifferentgroupsofstakeholders. 17. Someday,theunemployedknowledgeablepeoplewillgetstatefundingto helpdisfavoredchildrenonline 18. Informallearningisalreadymoreimportantthanformallearning. 19. Formal learning should teach people how to make use of all available information,ratherthanrestricttheaccesstothisinformation. 20. Peopleneedmoreinformationnavigationskills. 21. Informallearningisalreadymoreimportantthanformallearningfromthe point of view of individuals. It is from the point of view of society that formallearningisimportant.Societyneedsformallearningasameansto achieveaveragestandardsandguidelines. 22. Technologyisrisingthequantitiesineducation,butnotthequalities.For thequalities,thehumanelementwillalwaysbeindispensible. 23. their academic career from a wide range of opportunities provided by a uniquelearningcentreservingthewholecountry. 24. Someday,itwillberecognizedthatcontinuousalerts(news,email,chat, twitter)aredisruptive;thezapgenerationwill(re-)learntoconcentrateon onethingatatime 25. Ubiquitous computing devices will be more like tools that support interaction in the real world than devices with keyboard that demand attention 26. Key developments in TEL will not come from researchers, but from the gamingandentertainmentindustry 27. The original meaning of 'school' (in Greek) is 'leisure': informal learning withTELtechnologieswillmakelearningmoreenjoyableandappealing 28. Formalassessments,certificatesanddegreeswillbecomefarlessrelevant, in exchange for proofs of abilities and skills that are specific for a job, either to be provided on the spot or to be distilled from track records (whichwillbecomemorepublicthanever) 29. Costwillbethekeydeterminantoffutureaccesstoeducationalresources 30. Virtualexperienceswilldominatethefutureofeducation 31. Thefutureofconventionalhighereducationisunclear 32. Some day, personalised learning will ensure the right education is providedattherighttimeattherightplace 33. Location-awaremobiledeviceswillcompetelychangethefaceofinformal learning 34. In the future, learning will be done in "the Cloud" of reuasble learning objectsthatexistontheglobalWWW 35. One day there will only be 3 universities: Microsoft, Amazon and Google (thisstatementshouldbecreditedtocolleaguesfromtheSTELLARBristol meet) 36. Some day, most 18 year olds will still consider learning as much fun as whentheywere6yearolds. 37. day, everybody will have immediate access to all the learning supportsheneeds. 38. Someday,wewillreallyunderstandhowlearningworks. 39. Somedayeachstudentwillbeequippedwithherownlaptop(ormobile) inclass 40. Somedaytheschoolsystemwillopentotheexternalworldsandthenew methods 41. Some day computer interfaces will become completely "transparent" to theuser 42. Teacherswillbesupportedbytechnologyinhelpingindividualsandsmall groupstolearn 43. There will be hopefully great collections of multimedia cases and videos completelyindexedandflexiblyusedforformalandinformallearning 44. Oneday,TELwillincludethedesignofthephysicalenvironmentaswell-theemergenceofnewlearningspaces 45. Learningenvironmentswillbeanoutcomenotaninputoflearning. 46. Medialiteratelearnerswillbeempoweredtodesigntheirownthinktools. 47. Recognising prior learning will be standard and technology plays a vital role in supporting both learners and assessors in accreditating what has beeninformallylearnt. 48. New technological developments require new media literacies and constantinnovationinachievingbothisthekeytomovesocietyforward. 49. One day, my mobile phone will chat into my pub talk with a friend, utteringtheremarkthatfromhearingwhatIjustsaid,itmightbeadvised toreadtheaccordingwikipediaentry--andmyfriendandmewilllaugh andswitchitoff,(cont'df.abv.)...knowingboththatthelasttimeIgotit inconsultationmodeaboutmydailytracesithadspottedaweaknessin my competence profile which --after fixing it --raised my salary to the 50. Someday,everyonehasaccesstoimplicitknowledgeinsuchawayasto notloseknowledgeanylonger 51. Someday,theOpenAccessdevelopmentwillmakeitpossibleforalltoget scientificinformationforfree,butonlyforfewtoprovideit. 52. Some day the quality and inexpensiveness of net-based communication willhavetheeffectthatmostofthecommunicationwillbenet-based. 53. Some day microchips in our brain and drugs will allow us to control our mood,ourmotivationforlearningandmanyotheremotionalaspects. 54. computers will be and provide context specific knowledge and informationsothatnocontentneedstobememorised Therewillbenoneedtobringpupilstogetherinschoolsforeducation 56. Wewillconfirmthatthewi-ficloudinwhichwearebathedcausesbrain cancer 57. New technologies with video will record all aspects of our learning and trainingsotherewillbenoneedforsummativeassessmentasemployers andadmissionstutorscanbeshownclipsofstudents'successes 58. theconceptofseparateworkandpersonallivesorschoolandhomelives willdisappear 59. Some day, objects in the real world and in an virtual world will interact smoothly. 60. Some day, lawmakers will launch a fundamental right for free internet accessforcitizens. 61. Someday,wewillinteractwithourcomputersonlyusingeyes,handsand ourbrain,butnomouseorkeyboard. 62. Someday,therewillbenolongeraformaleducationsystem. 63. Someday,oldpeoplewillnolongerbeexcludedfromlargepartofsociety duetotheirusageoftechnologicaldevices(includinginternetaccessetc.) 64. Thedistinctionbetweeninformalandformallearningisgoingtoblur 65. Robotic devices will pervade our lives, also with respect to learning processes 66. Someday,itwillbeeasyforgrand-parentstoteachthingstotheirgrand-childrenusingtechnology,andlearnaswell Someday,informallearningwillcountasaquiredskillsandwillplayarole whenlookingforajob 68. Someday,learningwillgetovergeographicalandphysicalbarriers 69. contextawaredeviceswillformthefuturelearninglandscape 70. contentfederationandintegrationisthebasisforpersonalisation 71. creatingsomethingpersonalisessentialforlearning 72. researchoncontextisatthecoreoflearningresearch 73. Some day, all of us will have one mobile device, which includes all functions you need (phoning, mailing, web, learning devices, gaming, scanning,informationgathering,....) 74. Someday,f2fteachingwillbefosteredagaininourschools,ourlearning approachesandourlifesinceithasbecometoodominantinourlearning. 75. Someday,thecomputerwilltellmewhatLOIshallimmediatelyopenin caseIhavedifficultieswithatask. 76. Some day, school children will all have mobile phones (with Internet accessandsomecomputingfunctionality)inschools 77. Some day, school curricula and assessment will change to take into accountwhatcomputerscando(e.g.drawgraphsinmathematics) 78. Some day, school teachers will not be afraid af allowing students online accessinallclassrooms 79. Someday,alllearningwillbepersonalised 80. Some day, the exam will be redundant as students create multi-media artefacts 81. Someday,peoplewillhavelifelonglearningorganisers 82. Some day, people will be able to capture, recall, and share a lifetime of richmediamemories 83. Some day, people will be able to explore immersive re-creations of historicalsettingsandevents 84. Some day, schools will be designed to support social constructivist and inquirylearning 85. Studentswillbeallowedtousetechnologicaldevicesinproperlydesigned exams. 86. Informallearningshouldbeequallyimportantthanformallearning. 87. People will be advised which competences to develop, based on their talent,interest,andageneraldemand. 88. Peoplewilllearnhowtobenefitfromtheabundanceofchoices,insteadof beingconfused. 97. whereandhowtofindinformationwillbeahigherratedcompetencythan actualknowledge 98. social media will help us communicate and collaborate on a qualitatively higherlevel 99. media-usewillincreasethenumberofpeopleweknowandhavecontact with,butinteractionswillmostlybeshallow 100. personalinformationonlinewillleadtoanincreaseinpersonalproblems (eginourjobsinregardstoreputation,inourrelationshipsduetojealousy issues,withourkidsduetoanincreaseofmonitoringpossibilities 101. knowledegmanagementandcommunitymanagementwillbekeyaspects offunctioningnetworksineducationandbusiness 102. Therewillsoonbenoneedforuniversities. 103. Opinionsarebecomingmoreimportantthatfacts. 104. Humansneedtobetechnologyaugmentedtolearnandwork. ProtectingrightsisinconflictwiththeoperationoftheInternet. 106. Infuture,therewillbean'openmarketplace'onlineinusefulpeoplewho canhelpyoulearn. 107. In a world with cameras everywhere and online tracking of what we do, genuine security becomes impossible and we will have to "give away" everythingwedo!Workingandlearningintheopenandpublic! 108. Eventually,wewillFigureouthowtomakeallassessmentsoneswhichare communalnotfixedupononeindividual.Weworkandlearninteams;so mustbeassessedso.. 109. Onlineassessmentisthekeytothefutureonlinelearning. 110. Thefutureofinteractionanalysisisbelowthesemanticlevel,atthesignal level 117. Inclusiveeducationshouldbeconsideredasaseriousgoalthatcannotbe facedonlyatthesuperficiallevelbutunderstandingthevariousindividual, groupandculturaldifferences. 118. We should study the technology related impact of the perceptual differencesassociatedwithgender,maturationandagingpopulation 119. Some day people will appreciate that technology can transform their capabilities,buttheyhavetolearnhowtodothis 120. Somedaywewillbeabletobuildknowledgecollectively 121. Some day educational assessment will support creative learning in the classroom 122. some day, schools will increase the fun of learning instead of killing it in theyoungstudents 123. someday,workingwillbefun(withoutallthedrearyroutinestuff) 124. some day, I will know which information is important/of high quality withouthavingtosearcharound 125. 126. TELwillbeinterdisciplinary 127. 128. Some day, everyone will always be online and connected and any knowledgewillbefreelyavailableandjustablink(orthought)away 129. intelligent technology will help people to filter the most important information 130. technologywillmakepeoplemoreratinonalintheirdecisions 131. technologywillenhancethedividebetweenfirstandthirdworld Bachelor Master/Dipl. PhD/Dr. Prof. Other:__________________________ Whichofthefollowinggroupsdoyoubelongto? (Multipleanswerspossible) Researchers Developers Policymakers Businesspeople Other:__________________________ [PAGE3] Agingsociety(differentneedsofolderpeople)  Environmentalchallenges(e.g.climatchange)  Integrate diverse groups of people in the society and theeducationalsystemwiththehelpoftechnology  Adapteducationtoindividualneedstoimproveformal education  Globalizationofeducation(bothprovisionofeducation andglobaldistributionoflearners)  Connectionbetweenformalandinformallearning  Accreditationofinformallearning  Please provide additional future societal demands & challenges that you consider important but aremissingabove: [PAGE4] Enabling third world countries to benefit from technologyenhancedlearning  Interoperabilityandtheintegrationofdifferentdevices &applications  Socialsoftware  Development of/research on instructional methods & applications  Personalization/individualizationoflearning(e.g.PLE)  Analysisofcognitiveprocessesonthegrouplevel  Openaccesstoinformationresourcesandtools  Howcantheneedsofalllearnersbeaddressed  Emotionalandmotivationalaspectsoflearning  Improve practices of formal education & formal educationsystems  Collaborativelearning  Pleaseprovideadditionalresearchthemesthatyouconsiderimportantbutaremissingabove: [PAGE7] PART5:VisionaryStatements Inthelastpartofthesurvey,wewouldlikeyoutoratevisionaryand/orcontroversialstatements regardingfuturedevelopmentsinTEL. Pleaseratewhetheryouthinkitisrealisticthatthescenariowillbetrueby2025andwhetheryou considerittobedesirable: 1."By2025,virtualexperienceswilldominateeducation." unrealistic      realistic undesirable      desirable 2."By2025,formaleducationoflongrunningmassprogrammeswillbecomeirrelevantinfavourof networkedanddigitallysupportedpersonallearningtrajectories." unrealistic      realistic undesirable      desirable 3."By2025,learningtotype-writewillreplacelearningtohand-writeinearlyeducation." unrealistic      realistic undesirable      desirable 4. "By 2025, recognising prior learning will be standard and technology plays a vital role in supportingbothlearnersandassessorsinaccreditingwhathasbeeninformallylearnt." 8."By2025,learnerswillnolongeruseamouseorkeyboard,butwillinteractwiththeircomputer onlyusingeyes,handsandtheirbrain." unrealistic      realistic undesirable      desirable 9."By2025,learnerswillbeempoweredtodesigntheirownthinktools." unrealistic      realistic undesirable      desirable 10. "By 2025, intelligent software will support learners to filter information for quality and importance." unrealistic      realistic undesirable      desirable 11."By2025,inexpensivenessandeaseofuseoftechnologywillenablediversegroupsofpeopleto accesseducationalresources." unrealistic      realistic undesirable      desirable Youcanaddacommenttothestatementsoryourratings 132. the Academictitle/highestdegreeofeducation: PART1:FutureSocietalDemands&ChallengesInfluencingTEL WhatkeysocietaldemandsandchallengeswillTechnology-EnhancedLearninghavetorespondto inthefuture?(presentedinrandomorder) not very unrealistic      realistic undesirable      desirable 5. "By 2025, no content needs to be memorized because wearable context-aware devices will providetherelevantinformation." [PAGE9] PART2:nohigh unrealistic      realistic 12."By2025,studentswillstarttheirschooldaybyswitchingontheircomputerandlogginginto importantimportant impactimpact undesirable      "school"(fromwherevertheyareatthattime)." desirable Adapt education to new generations of students (e.g. "digitalnatives"thatgrewupwithtechnology)  Technology spread (smaller, cheaper, easier technologicaltools) Youcanaddacommenttothestatementsoryourratings unrealistic      realistic  undesirable      desirable Provide teacher training in order to improve formal education  Augmented&virtualreality  13."By2025,microchipsinourbrainanddrugswillallowustocontrolourmood,ourmotivationfor 89. Learningwillbemorefun. 90. thecomputerwillbeconsideredasafamiliarmeansofexpression,justas apen 91. anyeducationalorculturalcontentwillbeopenaccess 92. wewillunderstandthatlearningislearningsomething,andthatepistemic knowledgeisthecoreofTELdesign 93. epistemicfeedbackisacriticalconceptforTELdesign 94. Someday,learningtotype-writewillreplacelearningtohand-write. 95. Someday,aschooldaywillbeginsimplybythestudentswitchingonhisor hercomputer. 96. Some day, every learner will receive instructional support and feedback adaptively, tailored exactly to his or her needs, from an intelligent 111. To have an impact on the educational system, we must first have an Lifelonglearning  Mobile(portable)computingtechnologies learningandmanyotheremotionalaspects."  unrealistic      realistic impactontheassessmentmethods. 112. Our social duty is to improve formal duty, this is way tax payers support our research; informal learning is an escape from the difficulty of facing schools. Politicalusageofnewmedia  Job market changes (e.g. job profiles and requirements)  Privacyissuesontheinternet  Semanticweb(awebincludingthemeaningofthe undesirable      desirable information -not just links between webpages -making it possible to satisfy search requests on a higherlevel)  Web2.0applications&user-generatedcontent [PAGE8] 14. "unrealistic      realistic  113. TEL has to become teacher-centric: the teacher is the most important actorintheclassroom. 114. Learningisnotvirtual,itisphysical. 115. Technology cannot be used as a substitute for personal hard work and commitment 116. Informationproblemsolvingshouldbeconsideredasakeycapacity Learningondemand  Teachmediaandinformationliteracy  Reducing the "digital divide" (accessibility to digital ressources)  Gapbetweenyoungandoldpeople  Adjust education to the "knowledge/information society"(e.g.quick,dynamicchangesofknowledge)  6. "By 2025, our learning history will be recorded resulting in a track record (including video) for undesirable      desirable Innovative interfaces (e.g. more intuitive to interact  exampleforevaluationpurposes." 15."By2025,theboundarybetweenformalandinformallearningwillhavebeenblurred." with) Interoperabilitybetweentechnologicaldevices unrealistic      realistic unrealistic      realistic  undesirable      desirable undesirable      desirable Ambient intelligence/computing (e.g. objects or environments of networked devices that recognize peopleandreacttotheirpresence)  Collaboration & communication tools (e.g. increasing communication tools for distance  7. "By 2025, key developments in TEL will mainly come from the gaming and entertainment industry." unrealistic      realistic undesirable      desirable 16. "unrealistic      realistic
	learning/collaborationsuchasGooglewave) undesirable 					desirable
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Table5: Topics and subtopics with regard to the open-ended question "Imagine a large

Table7: Topics and subtopics with regard to the open-ended question "Imagine a large

Summary

Inordertointegrateexperts'opinionsonstandardsforTELresearchwewillsketch outaresearchprocess.Wewillsummarizetheexpertanswersregardingphasesof theresearchprocessfromthefirstplanningofaprogramtothedisseminationofits resultsrespectively.

Research Objectives and Planning of Research Programs

One characteristic of "good" TEL research, which was frequently named by the experts,isaddressing"realworld"problems.Theexpertsalsoemphasizedthatthe needsoftheusers,i.e.learnersandeducators,shouldbetakenintoaccountwhen thinking about research objectives. Some experts suggested that the whole research process should be user-inspired. Other experts pointed out that parts of European TEL research are still conducted with "fuzzy", unclear research goals.

When converting broad research objectives into specific research goals a clear definitionoftheresearchgoals,whichwasfrequentlymentionedbytheexpertsas a characteristic of methodologically valid research, is crucial. This includes the development of criteria to measure whether these proposed goals have been reachedandalsoaclearoutputorientation.