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Teaching and Learning in Wallenberg HallOs Experimental Classrooms

Abstract:In the age of telecommunications and multimedia, university teaching and
learning occurs more and more in technology-enhanced environments. Scanning the cur-
rent research landscape it is clear that the development of innovative pedagogies lags be-
hind the progression of new technologies. Starting from a literature review, the authors
investigate educational practices by analyzing two classes of a videotaped course con-
ducted in one of the high performance classrooms at Stanford University to explore new
ways of teaching and learning utilizing state-of-the-art technology. The study shows how

technology-enhanced learning environments can be utilized to facilitate learning in activ-

ity.



1 Purpose and Context of the Study

Recentresearchn the scienceof learning(NationalResearciCouncil2000)emphasizes
theimportanceof active,lifelong learningrequiringstudentgo be activeinventorsrather
thanpassiverecipientsof knowledge.Furthermorenew technologiesare becomingan
increasinglyintegral part of universitylearningandteachingin anageof telecommuni-
cationsandmultimedia.Consequentlyhothinstructorsandstudentdacenewchallenges,
sincethe designof technology-enhancddarningenvironmentaswell asactivelearning
within andoutsidethis environmentarecrucial. Thus,with its high-performancéearning
spacesVallenbergHall,' the homeof the StanfordCenterfor Innovationsin Learning
(SCIL)? andwith CourseWorka university-widecoursemanagemensystem,Stanford
University providesa rich andflexible state-of-the-artearningenvironmentfacilitating

innovative pedagogies and active student learning.

To learnmore abouthow faculty and studentsat StanfordUniversity meetfuture chal-
lenges,and how teachingand learningoccurin one of the high-performancdearning
spacesa singlecourseconductedat StanfordO#/allenbergHall wasanalyzed The goal
of this projectis to showhow thetechnology-enhancddarningspacesanbe utilized to

facilitate different learningactivities and active studentlearning.Furthermore conclu-

! WallenbergHall wasdesignedo providetechnology-enhancdéarningspacedor universityclassesaswell asstate-
of-the-artfacilities for researctin learningand education both nationalandin collaborationwith internationalpart
ners.

2 The StanfordCenterfor Innovationsin Learning(SCIL, http://scil.stanford.edu/ja researchcenterwithin the Stan-
ford University Schoolof Education,conductsscholarlyresearcto advancehe science technologyand practiceof
learningandteaching.SCIL is locatedin WallenbergHall, which hasbeendesignedo providelearningspacefor uni-
versity classesand state-of-the-arfacilities for researchn learningand education.The SCIL teamsupportsfaculty
andinstructorsto createscenarioaitilizing spacesandtechnologicabdvancesn WallenbergHall to enhanceaeaching
andlearning.Hence,it offers one-to-onedemonstrationandwork sessiongo facilitate teachingandlearningutilizing
new technologies.



sionsfor the pedagogicallyguideddesignof technology-enhancddarningenvironments

based on successful educational practices in higher education will be provided.

This researclprocesdss guidedby currentresearchn the learningsciencesandthe ob-
servationsof innovative educationalbpracticesof an early adopterof new pedagogies.
Video of two 55-minutesclassef RichardMartinOOPoetryof HoraceQoursewere
analyzedn depthusingDIVER (Digital InteractiveVideo ExplorationandReflection),a
video analysissoftwaretool developedy ateamled by Roy Peaat the StanfordCenter

for Innovations in Learniny

In this paperwe first discussour theoreticalunderstandingf learningandthe designof
learningenvironmentdasedon a relatedliteraturereview. In Section3, we introduce
technologicainnovationsintroducedn WallenbergHall at StanfordUniversityanddraw
someconclusiondor the designof technology-enhancddarningenvironmentsSection
4 briefly outlinesthe researcimethodologyunderlyingthe key findings of the in-depth
video analysispresentedn Section5. The paperconcludeswvith a summaryof the find-

ings.

2 Pedagogical Innovations

The growing knowledgeaboutthe scienceof learninghasmultifacetedimplicationsfor
the designof learningenvironmentsin this chapter,we briefly presentsomeinitial

thoughtsregardingour understandingf learningbasedon a situativeapproachThered-

3 DIVER hasreceivedsupportfrom the National ScienceFoundationin the form of a Major Researchnstrumentation
Grant as well as Stanford's Office of Technology Licensing. http://diver.stanford.edu.



ter, we describefour featuresof effectivelearningenvironment$asedon findings of the

National Research Council (2000).

2.1 Learning in activity

Following a Osituative@pproach(Brown, Collins & Duguid, 1989; Greeno,2006),
learning processesare basedupon two perspectiveghat attemptto interrelatetheir
strengthgCole & Wertsch,1996;EngestrSm,1999;Salomon,1993;Salomon& Perkins,
1998):(1) cognitivesciencegPiaget,1936,1970;AndersonReder& Simon1996)focus-
sing on information structuresandindividual processesand (2) interactionapproaches
(Dewey,1938; Engestrsm,1999;Lave & Wenger,1991;Vygotsky, 1978)focussingon

participation structures and processes.

While cognitive,acquisition-orientategliews of learningfocuson theindividual learner,
emphasizinghe acquisitionof knowledgeand cognitive skills (individualsknowledge
construction) the situative, participatory-orienteépproachviews learningOasa collec-
tive, participatoryprocesf active knowledgeconstructionemphasizingontext,inter-
actionandsituatedness@alomon& Perkins,1998,p. 2). Therefore pnecandistinguish
betweenrepresentationand processess Oin-the-head@bgnitions,and OdistributedO
cognitionsasjointly emergingcognitions(Pea,1993;Perkins,1993).However,individ-
ual learningalmostalwaysentailssocialmediation,whereassocial learningalmostal-
waysinvolvessomelearningon the part of the participatingindividuals. Consequently,
becausdearningmight occurwithin the headof theindividual and/orwithin socialinter-

actions, both perspectives are needed.



This integratedview of the learningprocesgogetherwith the importanceof activelife-
long learning and the increasinginfluence of technologieshasimplicationsfor both
learning,andthe designof learningenvironmentsFacingcurrentandfuture challenges,
we proposehatlearninghasto becomea holistic phenomenomequiringmotivatediearn-
ers,who areableto self-regulateandactively engagewithin a learningcommunityutil-
izing newtechnologiesWe refer to this understandings Olearningn activityO(Greeno

2006).

2.2 Perspectives on learning environments

For learningin activity to occur,anappropriatdearningenvironmenimustbe designed.
Firstandforemost,a changen the natureof learninggoalsis necessaryf-uturelearning
aimsat studentsvho are motivatedandableto plan, conduct,assesandregulatetheir
own learning, while simultaneouslyactively engagingwithin a learning community
making full useof the new technologiesTherefore,professionalaswell astechnical,
learningandsocialskills, onthe onehand,andmetacognitiveskills on the otherhand,are
fundamentato becominga successfulearner Moreover effectivelearningenvironments
dependon the degreeto which they are learner-centerecknowledge-centeredissess
ment-centeredand community-centere@National ResearciCouncil,2000). Thesefour
perspective®n learningenvironmentwill be outlinedbelow, prior to discussingech-
nological innovationsat WallenbergHall at StanfordUniversity and their impact on

learning and the design of learning environments in higher education.

2.2.1 Learner-centered perspective.



Olfteachingis conceivedas constructinga bridge betweerthe subjectmatter and the
student,learner-centeredeacherskeepa constanteyeon both endsof the bridge. The
teachersattemptto geta senseof what - eachstudentknows,caresabout,is ableto do,
and wantsto do - can serveas a foundationon which to build bridgesto new unde-
standings.O (National Research Council, 2000, p. 136)

Studentsare not blank slates;they cometo the universitywith cultural practices,jnter-
ests, prior knowledge,skills, misconceptionsexpectationsand attitudes.A learner-
centeredearningenvironmentriesto build a bridge betweerthe subjectmatterandthe
students@rior knowledgeand interests.Starting from the structureof the studentsO
knowledge a learner-centerednvironmeniprovidessituationsandassignmentg which
students@an apply preconditions preconceptionsind currentknowledgeand build on
themto construcinewknowledge Moreover,it presentproblemsthatengagestudentsn

cognitiveconflictsthatleadto the discussiorof differentviewpointsandfinally, resultin

changing cognitive and participation structures.

2.2.2 Knowledge-centered perspective
OA challenge for the design of knowledge-centered environments is to strike the appro-
priate balance between activities designed to promote understanding and those designed
to promote the automaticity of skills necessary to function effectively without being over
whelmed by attentional requirements.O (National Research Council, 2000, p. 139)
Knowledge-centerednvironmentoffer a well-organizedoody of declarativeandproce
duralknowledgeemphasizingctivitiesthataredesignedo promotelearningwith under
standingleadingto transferof this knowledgeinto othercontextsbasedon the learnersO
currentknowledge Learnerscometo understandhe overall picture;thatis, they canin-

terpretthe knowledgearrangedn a networkshowingthe connectionf its components

ratherthanjust memorizingisolatedfacts. FurthermoretheseenvironmentsreateOcon-



ditionalized@&nowledgeensuringthe developmenbf integratedknowledgestructures,
informationaboutthe conditionsof applicability, aswell asskills to enablestudentso

learn more about their own learning (metacognitive skills).

2.2.3 Assessment-centered perspective

OWhereagormative assessmenneasureghe progressof learning for the purposeof
providing opportunitiesfor reflectionand revision,summativeassessmerghouldbe de-
signedto measuregheresultsof learning. Thus,formativeassessmemhightbe viewedas
part of the journeyof learning, wheresummativeassessmemhight be viewedas a peri-
odic destinationthat providesquality control and servesthe importantfunctionof legiti-
mizing credentials.O (National Resource Council, 2001)

An assessment-centeredvironmentmeasuresinderstandingatherthan memorizing.
Whatis assesseds connectedvith what shouldbe learned(learninggoals). Thereare
manyopportunitiedor continuouslyformativeandsummativefeedbackself-assessment,
andsubsequentevision,reflection,andimprovementn orderto enhancehe quality of
learning.Portfolio assessmens onemethodof providing formativeassessmengsare-

sult, in the processof discussinghe students@ork, learnersgain valuableinformation

about their learning process over time.

2.2.4 Community-centered perspective
Oldeally,studentsteachers,and other interestedparticipantssharenormsthat value
learning and high standardsNormssuchas theseincreasepeopleOspportunitiesto in-
teract, receive feedback, and learn.O (National Resource Council, 2001, p. 154)

Normsthatvaluethe searchfor understandingncouragenodesof participationandal-

low the freedomto make mistakesin orderto learn are facilitated in a community-

* Quoteonline underhttp://iris.peabody.vanderbilt.edu/hpl/cresource ypage4, Assessment-Centered
Learning Environment.




centerecenvironmensincethey arevery importantin promotinglifelong learning.Ask-
ing studentdo sharetheir thinking with the class,evenif theideasarewrong, canalso
deeperunderstandingConnectiongo otherpeopleor expertsoutsidethe classroomalso
providestudentswith valuableopportunitiego interactandengagen learning.A way to
embracethe ideaof community-centeretearningenvironmentss by creatinga "com-

munity of practice." (Lave & Wenger 1991)

Thesefour perspectivegorm a systemof interconnectedcomponentshat supporteach
otherandneedto be balancedandalignedwith the learninggoalsandactivitieswithin
andoutsidethe classroonto facilitate learningin activity. Exploring classroomgrom
theseperspectivesanprovidea scientifically guidedframeworkfor the designandana-
lysis of technology-enhancddarningenvironmentsHowever thereis afifth perspective
on learningenvironmentghatis becomingequallyimportantin highereducationatech-

nology-centered perspective.

3 Technological Innovations

Traditionalclassroomst universitiesareoftenfurnishedwith heavy,inflexible furniture,
a blackboardan overheadprojector,a video projectorand occasionallyinternetaccess
for instructors As newtechnologiesrenow playinganincreasinglymportantrole in all
spheresof daily and academidife, traditional Olow-tech@quipmentcan hardly serve
currentandfuture educationathallengesHowever,with its state-of-the-artlassrooms
suchasthoseat WallenbergHall, StanfordUniversity suppliesOhigh-tech@arningand

teachingenvironmentsoffering a set of generalcapacitiesto facilitate learningand



teachingactivitiesandto assiststudentsn attainingtheir learninggoals(Gilbert & Nash,
2003,2004).We will highlight the following two resourceshigh performancdearning

spaces and a university-wide course management system.

3.1 High performance learning spaces

New technologie®ffer opportunitieso extendthe pedagogicapossibilitiesof traditional
learningenvironmentsThe high performancdearningspacesvailableat Stanfordsince

2002, provide the Olow-techO as well as Ohigh-techO equipment described below:

3.1.1 OLow-techO equipment

The classroomst WallenbergHall havespacefor about20-25studentsAll classrooms
containlightweight, easilyfoldable tablesand lightweight chairson casterghat canbe
rearrangedo bestsuit a specificactivity. It is possibleto easilyreconfigurethe physical
spaceg.g.,pushfurniture to the side or to the middle of the room, so that studentscan
work on the big whiteboardon the sidewallsor circulatearoundthe rooms.Furthermore,
the furniture canbe switchedquickly for whole class,group,or discussiorsettingsand
therefore supportdifferentlearningandteachingmodes.Someof theseclassroom$iave
large glasswindows and partially retractableblinds on one side, which enablevisi-
tors/researcher observeclassroomactivities. There are multiple big whiteboards
mountedon thewalls in everyclassroomaswell as20x 3Qightweight port- andhanga-
ble smallerwhiteboardgOhuddleboards€predin groupsof five on mobile racks.Com-

plementingthe whiteboardsare two CopyCams, wall-mountedscannerghat canstore

5 A copy camtakeshigh-resolutionphotosof small whiteboardshuddleboardsjind convertsthemto imagesthat can
be saved and printed. CopyCam is a commercial product available from Polyigiofivww.polyvision.com/
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work donewhile creatingdigital imagesand savethemto a websiteor floppy disk, or
print a hardcopy. In addition,thereare breakoutareasnearthe classroomgin- andout-
sidethe building) providing physicalspacege.g.,studentiounges benchesnooks),and

network connections for small groups to create collaborative work.

3.1.20High-techO equipment

The WallenbergHall classroomslso provide cutting-edgetechnology,suchas Smart-
Panel<, collaborativeiSpacesoftware’ collaborationstations(flat screendisplayson
cartsthat supportgroup work), video camerasand microphonesMoreover,the clas-
roomsaresupportedoy anintegratedouilding technologyinfrastructureproviding high-
speedwirelessnetworkconnectivity,centralizedaudio-andvideo-captureandcomputer
disk storagefor everycourse Eachclassroonmhasits own dedicatedvirelessnetwork.In
addition,two largescreerdisplaysthatfunction asdigital whiteboardscanprojectanin-
room-computera laptop,a DVD/VCR player,or a videoconferencelhesetwo screens,
known as Webster8 alsoenablefastand easylnternetaccessand annotatiortechniques
(usinga specialstylusasa Omarker€ takenoteson the screeror to mark-upweb-pages,

documents etc.).

Beyondthis, eachclassroonhasa mobile cartof wireless-enablethptopcomputerdhat

supportindividual studentwork andinteractseamlesslyvith the largerdisplayscreensn

5 A SmartPanels a technicaldevice,which includessimple on/off switches,volume controls,a technologyselector
and a DVD and VHS player.

’ This softwareallows usersto pushfiles from onecomputerto another sharecontrol of the big screencomputersand
deliver synchronized multi-screen presentations.

8 Webster LT Interactive is a commercial product available from Polyvision: http://www.polyvision.com/.
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the class.Thesetechnicaldevicesrun Microsoft Windowsor Apple MacintoshOS X de-

pending on the classroom setting.

3.2 Course Management System

With OCourseWork,® campus-widecoursemanagemensystem releasedn Winter
2002, StanfordUniversity offers a platform which helpsto manageuniversity courses,
facilitating testingandgradingproceduresprganizinganddistributinglearningcontent,
aswell asproviding additionalcommunicatioranddiscussiompossibilities.To facilitate
learningandteaching,CourseWorkmakesonline-featuredike syllabi, coursematerials,
email-announcementsnline-assignmentschedulesand gradingtools available.In-
structorsaswell asstudenthaveubiquitousaccesgo variousstructuredcoursematerials
andonline resourcesnside andoutsidethe classroomFor example studentsaneasily

upload online-assignments and tests, and look up events and grades.

A recentonline surveyamongover 2500usersat Stanford(Hoidn & Mai, 2006)revealed
thatthe usersbinstructionalstaff and students arevery satisfiedwith the usability of

CourseWorkHowever,amongotherthings,the analysisshowsthat therearetools that
are(much)morevalued,i.e., appliedandratedas(very) satisfactory(e.g.,coursemateri-
als,schedule}hanothers(e.g.,discussiorfora, gradegool). The analysisrevealsthe po-

tentialfor improvemeniaswell askey areador further developmenandprovidesmany
concretesuggestionsor further developmenfrom the userOpoint of view. Overall, the
findings showthat CourseWorkis consideredo be animportanttool in supportingand

fostering a technology-enhanced pedagogy throughout the campus.
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3.3 Consequences for the design of learning environments

Traditionallecture-basedlassedavean extremelysimple andstablestructurebecause
theinstructoris in chargeof planning,managingandguiding all the classroomactivities

aswell aspresentinghe subjectmatter.In contrastthetechnology-enhancetdassrooms
in WallenbergHall providea muchmorecomplexstructure allowing innovativemodes
of learningthat placestudentsaandtheir learningactivitiesin the foreground.The general
designapproachs to modularizekey resourceso thatthey canbe flexibly reconfigured
to accommodaterariousteachingand learning stylesand activities. The simultaneous
presencef a variety of technicalandhumanresourcesall availableto be incorporated
into classroomactivities, presentopportunitiesfor learningin activity andinnovative

pedagogies.

CBothere are resourcesout there that instantly enablethem[the students]to get the

authority andto either questionmeor to proposealternatives. In a funnyway it comes
backto the alternativequestionbecauseheynow haveat their disposalthis library and

they can pop it up on the screen.O (Prof. Richard Martin)

However,the useof newtechnologiesnustbe driven by pedagogigrinciples;technol-

ogy serveghe scienceof learningandnot vice versa.The technologyitself movesinto a

supportingrole, while (joint) activities of instructors@nd learners@tilizing new tech-

nologiesmoveinto the foreground.Taking technologicalinnovationsinto account,we

proposethat the designof technology-enhancetkarning environments facilitating

learningin activity, incorporates fifth perspectiveon learningenvironmentstechnology
centerednes$On one hand,this technology-centereteatureis alteringand enhancing

traditionalclassactivities.On the otherhand,it is alsoinfluencing,or ratherexpanding
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the four perspectiveproposedy the NationalResearclCouncil (2000). The following
drawingillustratesthefive perspectivesn learningenvironmentdasedon Bransfordet

al., 1998):

Learning
environment

Community

Learner
centered

Knowledge
centere

Learning in
Activity

Assessment
centered

Technology
centered

Fig. 1: Five perspectives on learning environments (based on Bransford et al., 1998)
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4 Research Methodology

Researcherm thefield of learningsciencesaveexploredthe natureand conditionsof
learningandteachingin educationaknvironmentsFor instance yvideo recordingis in-
creasinglyusedto advancehis researchAs a datacollectionmethod,it providesthe op-
portunityto investigatdearningandteachingactivitiesmediatedoy socialinteractionand
cultural artifactswithin the contextof the socio-culturalenvironmentn which it occurs.
Therefore,it is possibleto gathermorereliable dataaboutsocial interactionthanwith

traditional methods, such as field notes or interviews (Pea, 2006).

The analysisof this studyis baseduponanin-depthvideo studyin which two 55-minute
classe®of RichardMartinO®Poetrpf Horace@oursewere analyzedusingthe DIVER
tool (Digital InteractiveVideo Explorationand Reflection),an analysissoftwareto con-
duct expertanalysisof video data® This coursewasvideotapedhroughoutthe quarter.
For this reportwe provide anin-depthanalysisof two classesve selectedasan exan-

plary set of classroom activities practiced in technology-enhanced environments.

Theresultsof the studywerederivedfrom analysisof sharedvideorecordsfrom four dif-
ferentcameraanglesto generatanore powerful analyticconclusionsin addition,oneof
the two researcheralsodid somenon-participanbbservationsn the two classesunder

study;the otherwasonly giventhe video-tapeclassesasa basisfor analysis.The latter

° DIVER is a trademarkof StanfordUniversity for DIVER softwareand affiliated serviceswith patentspending.The
DIVER projectwork hasbeensupporteddy grantsfrom the National ScienceFoundatiorandthe Hewlett Foundation.
Roy Peaservedasleaddevelopemith contributingdeveloperKen Dauber,Michael Mills, JosephRosen Wolfgang
Effelsberg, and Eric Hoffert.
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conductedhefirst roundof analysisproviding a structuredcontentlog of eventsasthey
occuron the tapeto createandannotatesmall digital video clips from the original video
records.Theresearctgoalaswell ascurrentresearcton learningdesignfunctionedasa
startingpoint andreferencdrameworkfor the researctandanalyticprocessDuring sev-
eralroundsof analysisof the empiricaldata,patternsverefound which seemto charae
terize the teachingand learning activities in the single coursein the experimental
WallenbergHall classroomsThesefindingswerereinforcedby two interviewswith Prof.
RichardMartin. Someoriginal quotesfrom the interviewswill be providedin the fol-

lowing chapters.

5 Findings

ProfessoRichardMartinODPoetrof HoraceQourseaimsto give undergraduatstu-
dentsthe skills to translateand understandHoratianOdesusing strategiesof the disa-

pline aswell asweb resourcesin an interview, conductedoy AcademicTechnology
SpecialistDan Gilbert from SCIL, Richard Martin describeshe typical mode of his
classes as follows:

| woulddisplaya textof the poemin the original Latin on onescreen.Thiswouldbecome

the arena(to usea Romanword) for translation.In turn - sometimesn teams- the stu-
dents,who had for homeworkread the poemand tried to work out its meaning,would
comeup, stylusin hand,and "perform" their understandingBy that | mean,theywould
translatelive, pointing out to meand other studentghe syntacticalconnectiondbetween
subjectand verb, whatwordswentwith what,and soon, astheytranslated.And all this

could be highlighted- evenusingdifferentstylusmarkercolors. Soat the endof a few
minutes,the classas a whole had a clearly visible "map" or 3-D image of the inner
workings of the Horatian Ode. We could debate the fine points of translation, of image, of
meaning all sharing the same digital wihtard.
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Thefollowing findings attemptto connectboth the theoreticalfoundationsoutlined ear
lier andeducationapracticesapplyingtechnologicainnovations.In this chapterwe first
presenfive guiding questiondor the analysisanddesignof learningenvironmentgfol-
lowing the NationalResearchCouncil, 2000). Thereafterwe providea summaryof the
key findings of the video analysisof two 55-minutesclassesonductedn high perform-

ance learning spaces at Stanford University.

5.1 A scientifically guided framework

Learningandteachingin WallenbergHall presentshallengesandopportunitiesor both
instructorsandstudentsTo makefull useof high performancdearningspacesthe im-
portanceof designingclassroomaroundthe kinds of activitiesthatinstructorsarelikely
to do or would wantto dois essentialPedagogyrivesthe useof thetechnologieswhich
meanghattechnologyis notusedbecausét is there;rather,the specificactivity is altered
andenhancedy its use.Leadingwith the pedagogyalsomakesthe rationaleclearto the
studentsasto why theyarein anadvancedpacen thefirst place:namely,they wantto
do somethinghere thattheycannotdoin aregularclassroomWhenstudentsinderstand
thatrationaleandunderstandhatthe professorexpectso do thingsdifferently, they are

more likely to participate more in the learning experience.

Theanalysisof the classactivitiesis guidedby thefollowing five questiongelatedto the

five perspectives on learning environments (following National Research Council, 2000):
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1) OHasthe instructor discoveredsomethingof eachlearner'sbackgroundknowledge,
interests,and social and cultural values,and hashe helpedthembecomeaware of how
these things impact their opinions and perspectivesO?

2) OHasthe instructor providedrigorous contentand helpedstudentgo learn with un-

derstanding rather than merely commit things to memoryOQ?

3) OHasthe instructor required high standardsalong with frequentopportunitiesfor

feedback, reflection and revision in order to enhance the quality of learningQ?

4) OHasthe instructor developectoursevaluesor normsthat foster lifelong learning,
and hashe madehis goalsand assumptiongor the classexplicit, and are thesein line

with their needsO?

5) Hasthe instructor integratedthe resourcegprovidedby technology-enhanceclass

roomsin a pedagogicallyvaluable way and thus, facilitated effectiveteachingand

learning?

The findings of the in-depthvideo analysisof two classesat Wallenbergregarding
learninggoalsandlearningandteachingactivities within a technology-enhanceenvi-

ronment are presented below.

5.2 Findings of the video analysis

Overall, the technology-centerefderspectiveshowshow technology-enhancegnviron-
mentscanalter, enhanceandenrichtraditional classactivitiesand,concurrently what
new kinds of activitiesand possibilitiesfor the designof learner-,knowledge-,assess

ment- and community-centered learning environments they offer.
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(1) Learning goals/outcome

Theanalysisshowsthattheinstructorfostersnot only professionatompetenciebut also

technical,learning, social, and metacognitiveskills. Furthermore studentsfrequently

produce Olearning productsO which they present to the whole class. As a result, students

¥ areactiveinventorswhile creatingknowledgeindividually or jointly andapplyand/or
regulatetheir learningprocesdy implementingdifferent strategieof a disciplineto
solve problems utilizing web resources;

¥ work togetherin groups,sharetheir knowledgewith others,askmeaningfulquestions
and participate in class discussions;

¥ reviewandreflectupontheir own and others@earningprocessesind productsand
revise their work to improve the quality of learning.

¥ produce and present meaningful and applicable learning products;

¥ learnhow to uselaptops,annotationand presentationtechniquesa coursemanage-

ment system, and online-communication tools.

(2) Class activities

This study provides ideas for an innovative technology-enhanced pedagogy. Learning in
activity and the pedagogically guided design of technology-enhanced learning environ-
ments involve the following learning and teaching activities: (a) The instructor

¥ fosters professional competencies and also technical, learning and social skills

¥ provides an organized course and knowledge structure as well as possibilities for

formative feedback. Specifically, the instructor:
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b provides information about the goals and tasks of the next and/or actual class

b demonstrates and explains strategies how to make use of websites as study aids

b orchestrates the class activities giving clear instructions

b utilizes new technologies like a course management system or huddleboards and
shows presence during studentsO work

b summarizes key findings of students work

b provides permanent opportunities for feedback for student work (experts, peers, in-
structor) and praises studentsO answers

creates a learning environment where students play an active role and have to take

responsibility for their learning process within both individual and group activities.

The instructor

P challenges studentsO knowledge, provokes questions and fosters higher order
thinking and discussion so that the learning process is guided by studentsO ques-
tions and comments as well as by instructorOs questions

b provides opportunities where students take an active part, for example students are
in charge of preparing some questions for the next class

b picks single students to make a contribution or to answer a question while others
can jump in

b integrates studentsO prior/actual knowledge/questions as single students are in
charge of translating and explaining chunks of the poem to the class using annota-
tion techniques or students are asked to email grammatical questions as a starting

point for the next class
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¥ integrates the resources provided by technology enhanced classrooms in a valuable
way and thus, functions as role model. The instructor
b is comfortable applying the new technology and using web resources
b verbally expresses his conviction of the usefullness of new technologies
b alternates computing resources for teaching and learning provided by the high per-
formance learning spaces
P makes also full use of Olow-techO equipment like the flexible furniture or the

breakout spaces

(b) The students

¥ are active originators of their learning and actively engage within the learning com-
munity utilizing new technology. The students are participating actively in collabora-
tive practices while

b asking many meaningful questions,

b expressing their understanding,

b providing arguments and hypotheses, propose alternatives, show critical thinking
(for example, questioning the instructors solution and defending oneOs own solu-
tion),

b discussing their own ideas and leveraging their knowledge of the broader field

¥ are engaged in self-study forms in order to create knowledge and understanding

(knowledge production) while applying the methods and strategies of a discipline.

¥ perform and share their thinking and understanding in representational practices,

compare their solutions with expert interpretations and with one another within class
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discussions guided by the instructor using annotation techniques and as a conse-
guence create joint knowledge (complementing one another)
¥ actively reviewing and improving their own understanding (metacognition) while
b getting opportunities to revise thinking continuously while working on a task
b having opportunities to use feedback immediately in order to improve the quality
of learning
¥ making full use of environmental resources like cultural artifacts (e.g. media) and so-

cial mediators within and without the classroom (distributed intelligence)

b every students can use either a laptop with wireless internet connection and there-

fore has ubiquitous access to web resources and books or papers

b the instructor is available for questions

6 Conclusions

Referringto the NationalResearcliCouncil (2000) new developmentsn the scienceof
learninghaveimportantimplicationsfor the designof learningenvironmentsMoreover,
the explorationof successfueducationabettingsalsorevealsvaluableinsightsto bridge
theoryandpractice.lt is obviousthatthereis a strongneedto intertwine pedagogicahs
well astechnologicainnovationswhereinthe useof newtechnologiess guidedby peda-
gogical principles.

OAnewsetof tools for doingany craft, | supposemakesyourethinkthe craft itself. The
learning spacecombinedwith the technology- and | think they are both related and
valuabletools - mademeand| think will makeothersrethinkwhatit is to transmitand
apply our knowledgeof the ancientworld. It also offersthe promise,paradoxically,of
makingthat distantworld muchcloserto us, throughthe ability to uniteimage,sound,

text, cultural information,in an integratedsurrounding- sort of a virtual time machine.O
(Prof. Richard Martin)
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We arguethatlearningin activity, thatis, motivatedstudentswho areableto learnin a
self-regulatednannerandto actively engagewithin a learningcommunityutilizing new
technologiesis crucial. Learningin activity at a universityseemso interrelatefour com-
ponentsmotivation,self-regulation participationandutilization to fosterlifelong learn-
ing. As aresult,we proposethatit is animportantgoal in highereducationto facilitate
learningin activity, andthus, to createa learningenvironmenthat enablesstudentso
acquireknowledge which is applicableandtransferableandfacilitateslifelong learning.
Consequentlythe learningenvironmenthasto be designedthat meansjt hasto be stu-
dent-centeredknowledge-centere@ssessment-centereshmmunity-centeredgndtech-

nology-centered.

Thehigh performancdearningspacest StanfordUniversity seemto provideusefultools
andnew practiceshat could be exportedto morefixed, lessfully staffedlocationsused
across Stanford as well as to higher education institutions around the world.

Ol think the main goal shouldbe establishinglearning communitieghrough the most
creativeuseof learning spacesand technologicaltools. | am convincedthat this really
getsstudentsto do their bestwork - not that | wantto throw out good old-fashioned
lonely studyin one'sroom late at night. But a classis for gatheringnot segregating.O
(Prof. Richard Martin}’
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