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Thanks to the WISE and TELS Thanks to the WISE and TELS 
Research Groups, and NSFResearch Groups, and NSF

•• WebWeb--based Inquiry based Inquiry 
Science (WISE)Science (WISE) --
http://wise.http://wise.berkeleyberkeley..eduedu

•• Technology Technology 
Enhanced Learning Enhanced Learning 
in Sciencein Science --
http://http://telscentertelscenter.org.org



Overarching questionsOverarching questions
•• What are the most effective designs for science inquiry What are the most effective designs for science inquiry 

curriculum and assessments?curriculum and assessments?

•• How can technology scaffold students and teachers in How can technology scaffold students and teachers in 
using such materials?using such materials?

•• How can we help teachersHow can we help teachers’’ adopt new pedagogical adopt new pedagogical 
approaches?approaches?

•• How can we establish dynamic learning communities? How can we establish dynamic learning communities? 
•• Classroom communities (students, teachers, parents)Classroom communities (students, teachers, parents)
•• Curriculum content development communitiesCurriculum content development communities
•• Professional development communities (schools and district)Professional development communities (schools and district)
•• Research partnership and collaboration communitiesResearch partnership and collaboration communities
•• International communitiesInternational communities



… Technology is coming
- U.S. Classrooms Connected to the Internet

Source:  U.S. Dept. of Education, National Center for Educational Statistics, 
Advanced Telecommunications in U.S. Public Schools surveys, 1994-2002



Technology Enhanced LearningTechnology Enhanced Learning
•• The Web The Web ---- Searching, Content, Tools, EnvironmentsSearching, Content, Tools, Environments



Technology Enhanced LearningTechnology Enhanced Learning
•• Interactive tools Interactive tools -- graphing, drawing, models, simulationsgraphing, drawing, models, simulations



Technology Enhanced LearningTechnology Enhanced Learning
•• Probeware Probeware and datasets and datasets -- Handhelds, GIS, global datasetsHandhelds, GIS, global datasets



Technology Enhanced LearningTechnology Enhanced Learning
•• Problem solving guides and tutors Problem solving guides and tutors -- AI, human AI, human ““ expertsexperts””



Technology Enhanced LearningTechnology Enhanced Learning
•• Collaboration spaces Collaboration spaces -- Synchronous & asynchronousSynchronous & asynchronous



Technology Enhanced LearningTechnology Enhanced Learning
•• Teaching and classroom managementTeaching and classroom management



WebWeb--based Learning Environmentbased Learning Environment
-- Design FeaturesDesign Features

•• Integrate Web materials in a projectIntegrate Web materials in a project--based contextbased context

•• “Scaffold”  students as they work collaboratively“Scaffold”  students as they work collaboratively

•• Technology tools for inquiryTechnology tools for inquiry
•• “ Inquiry maps”  for procedural guidance“ Inquiry maps”  for procedural guidance

•• Online discussions, reflection notes, journals, whiteboards, Online discussions, reflection notes, journals, whiteboards, 
modeling, visualizationsmodeling, visualizations

•• Cognitive guidance to promote reflection and critiqueCognitive guidance to promote reflection and critique

•• Embedded assessments of conceptual understandingEmbedded assessments of conceptual understanding

•• Support teachers as they adopt new inquiry practicesSupport teachers as they adopt new inquiry practices

•• Authoring tools help designers to create new curriculum Authoring tools help designers to create new curriculum 
materials or teachers customize existing ones.materials or teachers customize existing ones.



The WebThe Web--based Inquiry Science based Inquiry Science 
Environment (WISE)Environment (WISE)



Students collaborate using WISE



WISE: Scaffolding Inquiry ProjectsWISE: Scaffolding Inquiry Projects

•• Relevant, interesting science topics or  issuesRelevant, interesting science topics or  issues
•• Global Warming/Climate ChangeGlobal Warming/Climate Change
•• Genetically Modified FoodsGenetically Modified Foods
•• Invasive Species/BiodiversityInvasive Species/Biodiversity
•• Control Malaria or HIV worldwideControl Malaria or HIV worldwide

•• Integrate conceptual learning with inquiryIntegrate conceptual learning with inquiry
•• Pursuit of warrants and justificationsPursuit of warrants and justifications
•• Critique of evidenceCritique of evidence
•• Revision of models and arguments based on evidenceRevision of models and arguments based on evidence

•• Promote lifelong learning in sciencePromote lifelong learning in science
•• Designing SolutionsDesigning Solutions
•• Debating ArgumentsDebating Arguments
•• Performing InvestigationsPerforming Investigations



Design Framework:Design Framework:
-- inquiry with technologyinquiry with technology

•• Make ideas visibleMake ideas visible
•• (e.g., simulations, real(e.g., simulations, real--time data)time data)

•• Help students learn from eachHelp students learn from each other other 
•• (e.g., online discussions, classroom debates)(e.g., online discussions, classroom debates)

•• Provide accessible modelsProvide accessible models and topics and topics 
•• (e.g., intermediate representations)(e.g., intermediate representations)

•• Promote Promote autonomous lifelong learningautonomous lifelong learning
•• (e.g., design, debate or critique activities)(e.g., design, debate or critique activities)



Make Thinking VisibleMake Thinking Visible
Evidence, arguments, models, visualizationEvidence, arguments, models, visualization



Help Students Learn From Each Other Help Students Learn From Each Other 
––Discussion, debate, peer reviewDiscussion, debate, peer review



WISE ComponentsWISE Components
-- The The Sensemaker Sensemaker Argument EditorArgument Editor



WISE ComponentsWISE Components
-- Data Visualization, drawing, & Causal MappingData Visualization, drawing, & Causal Mapping



WISE ComponentsWISE Components
-- Assessing Student WorkAssessing Student Work



•• Integrate Palm forms into WISE projectsIntegrate Palm forms into WISE projects
•• .html Forms downloaded to Palm .html Forms downloaded to Palm 
•• Palm Forms scaffold data collection or Palm Forms scaffold data collection or 

observations at museums, fieldworkobservations at museums, fieldwork
•• Observation data Observation data 

are uploaded into are uploaded into 
class data set for class data set for 
later display and later display and 
analysisanalysis

WISE ComponentsWISE Components
-- Handheld Forms and ActivitiesHandheld Forms and Activities



-- Authoring or Customizing ProjectsAuthoring or Customizing Projects



WISE curriculum design frameworkWISE curriculum design framework
Major  Pr inciples Design Guidelines Inquiry Activities
Making Science
Accessible

Project builds on student ideas
Project builds scientific knowledge framework
Students can connect project to personally relevant questions
Project connects to standards-based curricula
Project models the inquiry process
Project ideas are accessible to diverse learners

Investigating a driving question or
inquiry task

Eliciting student ideas
Connecting to personally relevant

problems

Making
Thinking Visible

Students create and use personal representations
Students express their ideas
Students are scaffolded to explore new representations
Students encounter multiple representations
Representations are incorporated into assessments
Activity promotes learning through representations
Activity illustrates the process of inquiry

Modeling, simulating, animating
Graphing, representing data
Representing arguments
Questioning / explaining
Drawing

Learning From
Others

Activity incorporates different kinds of social activity structures
Students listen and learn from each other
Peers have productive interactions to develop understanding
Students develop shared criteria for scientific discourse
Students have the opportunity to share their findings after generating

their own ideas

Developing criteria
Discussing with peers on-line
Discussing with peers in the classroom
Reflecting on discussion
Conducting a debate
Critiquing peers

Promoting
Autonomy

Project engages students in meaningful reflection
Project engages students as critics of diverse scientific information
Project engages students in multiple approaches to science inquiry
Project helps students understand and generalize the inquiry process

to diverse science projects
Project provides opportunities for learning and applying context-

embedded content knowledge

Writing reflection notes
Conducting a project
Preparing for a debate
Describing an inquiry
Critiquing own performance
Designing an inquiry
Revisiting ideas outside of class



Designing WISE curriculumDesigning WISE curriculum

•• Establish a PartnershipEstablish a Partnership
•• Scientists, Ed. Researchers, TeachersScientists, Ed. Researchers, Teachers

•• Use Design FrameworkUse Design Framework
•• Scaffolded Scaffolded Knowledge IntegrationKnowledge Integration
•• Design principles capture successful patternsDesign principles capture successful patterns

•• Use TELS Authoring ToolsUse TELS Authoring Tools
•• AuthorwareAuthorware, Collaboration tools, Collaboration tools
•• Create and revise activities, materials, guidanceCreate and revise activities, materials, guidance

•• Classroom  Trials and RefinementClassroom  Trials and Refinement
•• What Features were successful?What Features were successful?
•• Where were students engaged?Where were students engaged?
•• Where did teachers need customizations?Where did teachers need customizations?



Life Science

• Deformed Frogs (4)

• Genetically Modified Foods (2)

• Malar ia (2)

• Space Plants (4)

• Wolves (2)

• Rainforest Interactions

• California Flora: Native or  Alien?

• HIV Prevention

• Gypsy Moth Invasion!

• Land Use and Human Impact

• Skin, Hair , and Nail Disorders

• Worms, Worms, Worms!

Ear th Science

• Next Shake Project

• Water  Quality (5)

• Search for  Planets

• Plate Tectonics 

• The Rock Cycle

• Ocean Stewards

• Salton Sea

Physical Science

• How Far Does L ight Go?

• Desert Houses (2)

• Probing Your Surroundings

• Sink or  Float?

• Explosions!

Math

• Rainforest Statistics

• Area and Per imeter

• Pizzer ia Plan

• Skateboard Park

• Fractals and Infinity

Nature of Science

• Life on in Mars?

• Monarch Butter flies

• Darwin's Revolutionary 

Evolutionary Theory

• Tabloid Trash or  Ser ious 

Science?

•Comet Collision

WISE Project Library



Learning gains in WISE projectsLearning gains in WISE projects
Project
Name

Content and Inquiry Standards Students
in study

Pre-post
gain

Ocean
Stewards

Content: Biodiversity, marine health
Inquiry: investigations, design

29 urban
10 -12th

1.45**

(280%)

 Plate
Tectonics

Content: Plate tectonics, continents
Inquiry: evidence, simulations

362 urban
9th-11th

1.3*

(70%)

 Rainforest
Interactions

Content: biodiversity, food chains,
Inquiry: causal mapping, lifestyle

22 urban
6th

0.45**

(37%)

GM Foods Content: crosses, genetics, farming
Inquiry: evidence critique, argument

173
suburb 8th

1.09**

(47%)

 Healthy
Creeks

Content: Pollution, eutrophication
Inquiry: causal maps, data collection

183
suburb 6th

0.42*

(36%)

** significant at 0.0001 level; * significant at 0.001 level



WISE teachers and studentsWISE teachers and students
-- registered, ran projects in classroomregistered, ran projects in classroom
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Teaching with WISE Teaching with WISE -- ChallengesChallenges

•• Foster deep interactions with Foster deep interactions with 
students around their ideasstudents around their ideas

•• Help students connect Help students connect 
material to their personal material to their personal 
understandingunderstanding

•• Encourage social interactions Encourage social interactions 

•• Incorporate new technologiesIncorporate new technologies

•• Develop an atmosphere of Develop an atmosphere of 
inquiry, critical thinking, and inquiry, critical thinking, and 
principled understanding.principled understanding.



WISE Professional development modelWISE Professional development model

•• Funded research projects (NSF ROLE and TPC)  Funded research projects (NSF ROLE and TPC)  
•• Two middle schools: urban and suburbanTwo middle schools: urban and suburban
•• 3 year longitudinal study: evidence3 year longitudinal study: evidence--based planningbased planning
•• Summer program, mentoring during school yearSummer program, mentoring during school year

•• Teacher enters with knowledge:Teacher enters with knowledge:
•• Science content, Nature of science, TechnologyScience content, Nature of science, Technology
•• Student learning, Pedagogy, curriculum and practiceStudent learning, Pedagogy, curriculum and practice

•• WISE + Mentor must scaffold:WISE + Mentor must scaffold:
•• Successful implementation of technologySuccessful implementation of technology
•• New pedagogical approaches (inquiry, assessments)New pedagogical approaches (inquiry, assessments)
•• Customization to the teacher’s curriculumCustomization to the teacher’s curriculum



Researching WISE Researching WISE 
-- Outside the ClassroomOutside the Classroom

•• Integrate formal, Integrate formal, 
informal settings and informal settings and 
activitiesactivities

•• Extend WISE Extend WISE 
pedagogy to pedagogy to 
meaningful contexts meaningful contexts 

•• Scaffold student Scaffold student 
activitiesactivities
•• Online Field GuideOnline Field Guide
•• OnOn--demand Hintsdemand Hints
•• Reflection PromptsReflection Prompts



WISE Marine Habitat Issues ProjectWISE Marine Habitat Issues Project



WISE WISE -- Palm Observation formPalm Observation form

QuickTime™ and a TIFF (Uncompressed) decompressor are needed to see this picture.



Integrating WISE and aquarium visitIntegrating WISE and aquarium visit
•• 2 days: WISE in classroom2 days: WISE in classroom

•• WISE habitat adaptation WISE habitat adaptation 

•• Issue of seafood choicesIssue of seafood choices

•• 1 day: Aquarium1 day: Aquarium
•• Observe habitats and behaviorsObserve habitats and behaviors

•• Scaffolded Scaffolded by WISE Palm formsby WISE Palm forms

•• 2 days: back in class with WISE2 days: back in class with WISE
•• Use aggregated observation dataUse aggregated observation data

•• ParticipantsParticipants:10th grade biology :10th grade biology 
students (California HS) students (California HS) 

•• Control groupControl group: Honors Biology : Honors Biology 
course in similar school.course in similar school.

•• Researcher:  Tim Zimmerman, Researcher:  Tim Zimmerman, 
PhD Dissertation (2005)PhD Dissertation (2005)



Integrating Handheld Data into WISEIntegrating Handheld Data into WISE



WISE IssueWISE Issue--Based Vs. Honors Bio Based Vs. Honors Bio 
-- habitat adaptation, evolution, mutationhabitat adaptation, evolution, mutation
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WISE International PartnershipsWISE International Partnerships



WISE Netherlands:  GM FoodsWISE Netherlands:  GM Foods



WISE Germany:  Deformed FrogsWISE Germany:  Deformed Frogs



WISE Japan:  Global Warming ModelWISE Japan:  Global Warming Model



WISE Norway:  Cycles of Malaria WISE Norway:  Cycles of Malaria 



International Curriculum:  International Curriculum:  
-- Connecting students at a distanceConnecting students at a distance

•• The WISEThe WISE--Norwegian wolf curriculum Norwegian wolf curriculum 
•• Wolf biology, predators, ecosystems, biodiversityWolf biology, predators, ecosystems, biodiversity

QuickTime™ and a TIFF (Uncompressed) decompressor are needed to see this picture.



Study of International ExchangeStudy of International Exchange
-- U.S. and NorwayU.S. and Norway

•• Identify “key concepts”  where students differ:Identify “key concepts”  where students differ:
•• Global Interdependence:Global Interdependence: Norwegian students may be more Norwegian students may be more 

sensitive to this, and more knowledgeable.sensitive to this, and more knowledgeable.

•• BiodiversityBiodiversity: U.S. students may have focused more on this : U.S. students may have focused more on this 
(greater forests, much greater number of wolves)(greater forests, much greater number of wolves)

•• Design a new WISE project that targets those conceptsDesign a new WISE project that targets those concepts
1. Capture students’  initial ideas in preliminary assessments1. Capture students’  initial ideas in preliminary assessments

2. Host two online discussions:  one for each concept2. Host two online discussions:  one for each concept

3. Capture students’  ideas in a final assessment3. Capture students’  ideas in a final assessment

•• Hypothesize: students will differ initially, which will Hypothesize: students will differ initially, which will 
influence their exchanges, influencing final assessment.influence their exchanges, influencing final assessment.



International Exchange Study International Exchange Study -- DesignDesign

•• ParticipantsParticipants
•• US: 30 US: 30 sixth grade students (age 12)sixth grade students (age 12)
•• Norway: Norway: 22 tenth grade students (age 15) 22 tenth grade students (age 15) 

•• MaterialsMaterials
•• WISE +WISE + Viten Viten wolf projects (approx 6wolf projects (approx 6--8 hours)8 hours)

•• Students in each country ran this project separatelyStudents in each country ran this project separately

•• Discussion Forum:  Discussion Forum:  Wolf Populations: A Global IssueWolf Populations: A Global Issue
•• Students exchange ideas about 2 key conceptsStudents exchange ideas about 2 key concepts
•• 33--4 hours of class time.4 hours of class time.
•• Students interact with international peers Students interact with international peers 

•• Asynchronous interactions, with U.S. students Asynchronous interactions, with U.S. students 
contributing, then Norwegians 9 hours later, etc.contributing, then Norwegians 9 hours later, etc.



Activity 1: Introductions & preActivity 1: Introductions & pre--assessmentassessment



Initial Assessment Initial Assessment -- student ideasstudent ideas

•• Global InterdependenceGlobal Interdependence:  Norwegian students had :  Norwegian students had 
greater emphasis on nation and culturegreater emphasis on nation and culture

•• BiodiversityBiodiversity: U.S. students had greater emphasis on : U.S. students had greater emphasis on 
causal mechanisms of populations causal mechanisms of populations 
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because it is a part of our nature. so that it 
should be saved for our next generation so that 
they can study it and know about it. 

- Norwegian Student

they keep the natural balance of things.  if we were to 
kill all of the wolves and all of the other predators the 
ecosystem would be very unbalanced.  The predators 
eat until food is less ubundant.  then the predators die 
off so the deer, elk and other things grow more 
populated and this will happen forever until we dusturb 

the equilibrium. 
- U.S. Student



Activity 3: Final AssessmentActivity 3: Final Assessment



Final Assessment Final Assessment -- ExampleExample

•• Global InterdependenceGlobal Interdependence:: U. S. students were U. S. students were 
influenced by online discussionsinfluenced by online discussions

It is important so you can get a diffrent viewpoint on everything so that you can understand 
that the problem doen't just affect you and one sulution in america could wreck the sulution in 
norway or another country. - U.S. Student

It is important because that's one of the only ways to truly get the ideas of people from 
another country.  We can also get a lot of new ideas and information you can't get out of a 
book. - U.S. Student

It is important because the ecosystem is a part of the whole world. If we exchange ideas with 
them then we get good solutions about the wolves problems. We can also learn about how 
the wolves problem in other part of world. We can also have a good relationship with other 
countries which has the same problem like us. - Norwegian Student

Assessment Item: Why is it important to exchange ideas with 
students from other parts of the world?



WISE WISE ---- findings and implications findings and implications 

•• Technology must add something new to the instructionTechnology must add something new to the instruction
•• Not just faster or easier delivery of contentNot just faster or easier delivery of content

•• E.g., Real time display of data, collaborations between studentsE.g., Real time display of data, collaborations between students

•• Curriculum must be studentCurriculum must be student--centered, allowing each centered, allowing each 
student to develop his or her own understandingstudent to develop his or her own understanding

•• Learning is deeply social Learning is deeply social -- even with technology.even with technology.
•• Students, peers, teachers learn from each otherStudents, peers, teachers learn from each other

•• Every student in the classroom learns something differentEvery student in the classroom learns something different

•• Teachers must become active participantsTeachers must become active participants
•• They must take ownership and customize the instructionThey must take ownership and customize the instruction

•• They must see this as an opportunity to learn during instructionThey must see this as an opportunity to learn during instruction



WISE WISE ---- “The positives”“The positives”

•• Enabled research of pedagogical models Enabled research of pedagogical models 
•• Enabled research of curriculum designsEnabled research of curriculum designs

•• Design, debate, critique, othersDesign, debate, critique, others

•• Scaffolds learners and teachers fairly wellScaffolds learners and teachers fairly well
•• Enabled 20Enabled 20--30 researchers, internationally30 researchers, internationally
•• Pioneered authorPioneered author--wareware, portal technologies, portal technologies
•• Created “Open”  curriculum libraryCreated “Open”  curriculum library

•• Disciplinary partnershipsDisciplinary partnerships
•• Wolves, Frogs, Aquarium, Physiology,Wolves, Frogs, Aquarium, Physiology,

•• Research partnershipsResearch partnerships
•• Concord, Germany, Norway, Asia, Concord, Germany, Norway, Asia, 



WISE WISE ---- “The not“The not--soso--positives”positives”

•• WISE steps donWISE steps don’’ t inform one another or adaptt inform one another or adapt
•• Individual students cannot interact in WISEIndividual students cannot interact in WISE
•• WISE doesn’ t communicate with other applicationsWISE doesn’ t communicate with other applications
•• Curriculum library is Curriculum library is ““ openopen”” ---- but only in WISEbut only in WISE
•• Curriculum is endangered, limited by WISECurriculum is endangered, limited by WISE
•• Content is not reContent is not re--used, just duplicatedused, just duplicated
•• Collaborators must use WISE “as is”Collaborators must use WISE “as is”

•• Cannot change user interfaceCannot change user interface
•• Cannot easily add new features (e.g., step types)Cannot easily add new features (e.g., step types)
•• Must use WISE “All or nothing”  (no plugMust use WISE “All or nothing”  (no plug--ins) ins) 



WISE WISE ---- Formative CollaborationsFormative Collaborations
•• WISE/WISE/VitenViten..

•• ……Watching as Jorde and her colleagues divergedWatching as Jorde and her colleagues diverged

•• “UC“UC--WISE” WISE” -- higher education/computer sciencehigher education/computer science
•• Needed new structures for “whole courses”  etcNeeded new structures for “whole courses”  etc

•• Introduced CS expertise, EIntroduced CS expertise, E--learning conceptslearning concepts

•• Concord ConsortiumConcord Consortium
•• Much richer “ interactive”  learning contentMuch richer “ interactive”  learning content

•• Demonstrate the power of the student computerDemonstrate the power of the student computer

•• New models of delivery and managementNew models of delivery and management

•• Others: wish they could change WISE…Others: wish they could change WISE…



Enter EEnter E--LearningLearning

•• Sudden Sudden ““ explosionexplosion”” of eof e--learninglearning…… 1999/20001999/2000

•• Fueled by higher education, industry, military Fueled by higher education, industry, military 

•• Traditional, impoverished models of instructionTraditional, impoverished models of instruction
•• Deliver course content, organize student groupsDeliver course content, organize student groups

•• Far from the inquiry models of Ed. ResearchFar from the inquiry models of Ed. Research

•• Excitement about normalizing, standardizingExcitement about normalizing, standardizing

•• “Digital Content”“Digital Content”
•• Object repositories, digital libraries, metadata…Object repositories, digital libraries, metadata…

•• ReRe--use, exchange and interoperabilityuse, exchange and interoperability



Enter Open SourceEnter Open Source

•• Post dotPost dot--com shift from proprietary to opencom shift from proprietary to open
•• ““ EconomyEconomy”” of openof open

•• Investment in human resources, services, not codeInvestment in human resources, services, not code
•• NonNon--linear return on investment (e.g., Sakai) linear return on investment (e.g., Sakai) 
•• Promotes standardizing/interoperability (Java/Eclipse)Promotes standardizing/interoperability (Java/Eclipse)

•• ““ PhilosophyPhilosophy”” of openof open
•• FSF, GNU, FSF, GNU, SourceforgeSourceforge, , hacktivismhacktivism, , bloggingblogging ((““ civiccivic”” ))
•• The idea of a community reinforcing itselfThe idea of a community reinforcing itself
•• Collective growth of resources, talentCollective growth of resources, talent
•• Promote innovation, exchange (Promote innovation, exchange (““ all the boats riseall the boats rise”” ))

•• Open content/Open Access/Open licenseOpen content/Open Access/Open license
•• WellWell--suited to education contentsuited to education content



Open Source Inquiry and TechnologyOpen Source Inquiry and Technology
•• Prerequisites:Prerequisites:

•• A commitment to interoperability, modularizationA commitment to interoperability, modularization
•• A commitment to SOME KIND of standardizationA commitment to SOME KIND of standardization
•• A commitment to exchangeA commitment to exchange
•• (Obviously) (Obviously) -- some possible benefitssome possible benefits

•• Possible benefitsPossible benefits
•• Interoperability of our learning content (for research)Interoperability of our learning content (for research)

•• Viten Viten simulations could run in WISEsimulations could run in WISE
•• WISE learning tools could be used with COOL Modes, WISE learning tools could be used with COOL Modes, CoLabCoLab

•• Aggregation of contentAggregation of content
•• Growing repositories, indexed by semantic metadata, etcGrowing repositories, indexed by semantic metadata, etc

•• Long term sustainability (“WISE content won’ t die with WISE”)Long term sustainability (“WISE content won’ t die with WISE”)
•• Innovation/Evolution (“You can improve on what I’ve done”)Innovation/Evolution (“You can improve on what I’ve done”)



Technology Enhanced Learning in Technology Enhanced Learning in 
Science: TELSScience: TELS

Affiliated Schools

Durham Public Schools

Berkeley Unified School District

Mount Diablo Unified School District

Tempe Elementary School District

Maynard Public Schools

Cambridge Public Schools

School Partners

Affiliated Universities

Norfolk State University

Pennsylvania State University

North Carolina Central University

Mills College

Leadership partners

Affiliated Universities

Boston University

Concord Consortium

University of California, Berkeley

Technion

Arizona State University

Research Partners

TELS center



TELS Research PartnersTELS Research Partners



Maynard Public Schools 

Participating School DistrictsParticipating School Districts



TELS: New technology featuresTELS: New technology features



TELS Development: TELS Development: 
-- Next generation learning environmentNext generation learning environment

•• Build on WISE Build on WISE 
Learning Learning 
EnvironmentEnvironment

•• Concord models, Concord models, 
simulations, simulations, 
probeware, probeware, 
structured activitiesstructured activities

•• ReRe--engineer the engineer the 
data model, LCMS data model, LCMS 



TELS Technology GoalsTELS Technology Goals
•• Enable greater functionality Enable greater functionality 

•• student activities, collaborations, teaching, assessment student activities, collaborations, teaching, assessment 

•• Support traditionally underSupport traditionally under--served communities.served communities.
•• Language learners, special education, internationalLanguage learners, special education, international

•• Enable new interfaces and platformsEnable new interfaces and platforms
•• HandHand--held, VR, video, shockwave, cell phone..held, VR, video, shockwave, cell phone..

•• Interoperability of tools, objects, users.Interoperability of tools, objects, users.
•• Sharing data between users, learning objectsSharing data between users, learning objects

•• Support developers of technologies & curriculumSupport developers of technologies & curriculum
•• Develop a common “accelerator”  platformDevelop a common “accelerator”  platform



Recent DevelopmentsRecent Developments
•• 2003:  IBM funds a series of technology meetings2003:  IBM funds a series of technology meetings

•• Design retreats for programmers, researchers, computer scientistDesign retreats for programmers, researchers, computer scientistss
•• SAIL:  Scalable Architecture for Interactive LearningSAIL:  Scalable Architecture for Interactive Learning
•• WISE, Concord (TELS) will adopt SAIL, develop open sourceWISE, Concord (TELS) will adopt SAIL, develop open source

•• 2003:2003: NetCOILNetCOIL is funded by DFGis funded by DFG
•• Explore models of inquiry, technology collaborationsExplore models of inquiry, technology collaborations
•• Meetings in Berkeley and DuisburgMeetings in Berkeley and Duisburg
•• Goal of online collaborative communityGoal of online collaborative community

•• 2005: Slotta moves to Toronto2005: Slotta moves to Toronto
•• Becomes another “outsider”  to WISE/BerkeleyBecomes another “outsider”  to WISE/Berkeley
•• Goal of researching new forms of inquiry, cognition & instructioGoal of researching new forms of inquiry, cognition & instructionn
•• Continue collaborations with Jorde, Fischer/Kollar, Continue collaborations with Jorde, Fischer/Kollar, NetCOILNetCOIL

•• 2006: Roll out open source, SAIL2006: Roll out open source, SAIL--based WISE+authoringbased WISE+authoring
•• All TELS research will adopt SAIL, support its developmentAll TELS research will adopt SAIL, support its development



SAIL Design GoalsSAIL Design Goals
•• Scalable platform for learning technologiesScalable platform for learning technologies
•• Smart, reactive learning contentSmart, reactive learning content

•• Rich media, highly interactiveRich media, highly interactive
•• Separable layers for content, interface and user Separable layers for content, interface and user 

interactions  interactions  

•• InterInter--operate with existing systemsoperate with existing systems
•• LMS, SIS, Digital LibrariesLMS, SIS, Digital Libraries

•• Enable community of developers and usersEnable community of developers and users
•• Open source, Open content Open source, Open content 

•• Flexibility for collaboratorsFlexibility for collaborators
•• Different systems supported by same architecture Different systems supported by same architecture 



SAIL Core FeaturesSAIL Core Features

•• Java implementation (download to student machines)Java implementation (download to student machines)

•• Learning object model (Java bean properties)Learning object model (Java bean properties)

•• Learning content model (rules for assembling content)Learning content model (rules for assembling content)

•• User interaction data model (I.e., with learning objects)User interaction data model (I.e., with learning objects)

•• Data sharing/messaging between objectsData sharing/messaging between objects

•• Publish/subscribe versioning/persistence of contentPublish/subscribe versioning/persistence of content

•• Distributed learning object storage and lookupDistributed learning object storage and lookup

•• Automatic peerAutomatic peer--toto--peer deploymentpeer deployment

•• User model (directories, authentication, security)User model (directories, authentication, security)

•• User groups (dynamic work groups, lab sections)User groups (dynamic work groups, lab sections)



Centralized Centralized vs vs Distributed Distributed 
frameworksframeworks

QuickTime™ and a
TIFF (Uncompressed) decompressor

are needed to see this picture.



SAIL.SOURCEFORGE.NETSAIL.SOURCEFORGE.NET



New Open Source WISE in SAIL/JavaNew Open Source WISE in SAIL/Java



New opportunities with SAILNew opportunities with SAIL

•• Easy deployment, updating, and offline useEasy deployment, updating, and offline use

•• Integration of alternative devices (probe, handheld) Integration of alternative devices (probe, handheld) 

•• Full screen, 3D, etc.Full screen, 3D, etc.

•• Communication with desktop softwareCommunication with desktop software

•• RealReal--time collaboration between learnerstime collaboration between learners

•• Dynamic and adDynamic and ad--hoc workgroup membershiphoc workgroup membership

•• Flow control, automated and manualFlow control, automated and manual

•• Facilitator tools for blended learningFacilitator tools for blended learning



Where to from Here?Where to from Here?

•• WISE andWISE and Viten Viten ““ just the beginningjust the beginning””
•• ScaffoldedScaffolded inquiry projects:  a HUGE territoryinquiry projects:  a HUGE territory
•• What we need are research tools and environmentsWhat we need are research tools and environments
•• Could lead to an explosion of different forms, Could lead to an explosion of different forms, 

pedagogies, theorypedagogies, theory--based innovationsbased innovations

•• New technology paradigms demand attention:New technology paradigms demand attention:
•• PeerPeer--toto--peer, Discovery networkspeer, Discovery networks
•• UID, Distributed content, semantic aggregation UID, Distributed content, semantic aggregation 
•• Hand held devices and other emerging hardwareHand held devices and other emerging hardware

•• New forms of New forms of scaffoldedscaffolded inquiryinquiry
•• Not just “step by step”Not just “step by step”
•• Possibly:  communities of learners, peer collaborationPossibly:  communities of learners, peer collaboration



On the near horizon On the near horizon 

•• Continue to direct the TELS technology developmentContinue to direct the TELS technology development

•• Open source partnership meeting: Toronto, June ‘06 Open source partnership meeting: Toronto, June ‘06 

•• Launch online community for collaborative Launch online community for collaborative 
development (SAIL and other) development (SAIL and other) -- June ‘06June ‘06

•• Roll out open source “PAS” environment, July ‘06 Roll out open source “PAS” environment, July ‘06 

•• Roll out open source portal for SAIL content, Jan, ‘07Roll out open source portal for SAIL content, Jan, ‘07

•• Begin developing alternative versions of PASBegin developing alternative versions of PAS

•• Support and sustain SAIL open source development Support and sustain SAIL open source development 
community community -- ongoingongoing

•• Research new forms of distributed content and Research new forms of distributed content and 
functionalityfunctionality



More informationMore information

Papers referenced can be found here:Papers referenced can be found here:
http://tels.berkeley.edu/~slotta/publications.htmlhttp://tels.berkeley.edu/~slotta/publications.html

Other TELS and WISE papers can be found at:Other TELS and WISE papers can be found at:
http://http://telscentertelscenter.org.org

SAIL can be accessed here:  SAIL can be accessed here:  
http://sail.http://sail.sourceforgesourceforge.net.net

email:email: jslottajslotta@@oiseoise..utorontoutoronto.ca.ca



Challenges to Learning Challenges to Learning 
EnvironmentsEnvironments

ScalabilityScalability
�� Can it be extended to an increasing audience of users?Can it be extended to an increasing audience of users?
�� Are there substantive platform dependencies?  Are there substantive platform dependencies?  
�� Are bug fixes or changes easy for users to update?Are bug fixes or changes easy for users to update?
�� Is performance impacted by an increasing number of Is performance impacted by an increasing number of 

users?users?

SustainabilitySustainability
�� Can it survive for long time periods, in diverse settings?Can it survive for long time periods, in diverse settings?
�� Can research materials survive classroom dissemination?  Can research materials survive classroom dissemination?  
�� Can they survive evolving hardware, software, networking Can they survive evolving hardware, software, networking 

configurations?configurations?



Challenges to Learning Challenges to Learning 
EnvironmentsEnvironments

AccessibilityAccessibility

�� Can it be used by a wide community?Can it be used by a wide community?
�� researchers, content developers, teachers and program specialisresearchers, content developers, teachers and program specialists?ts?

�� Is the technology easy to use and install?  Is the technology easy to use and install?  
�� Can a teacher use it without overhauling the entire curriculum? Can a teacher use it without overhauling the entire curriculum? 

�� Can it interoperate with other technologies, sharing data?  Can it interoperate with other technologies, sharing data?  
�� Can others tailor the technology, adding new functionality?Can others tailor the technology, adding new functionality?

Dynamic EvolutionDynamic Evolution

�� Can others easily improve it and share their changes in a wideniCan others easily improve it and share their changes in a widening ng 
circle? circle? 

�� Can it be used by a wide community who have a greater stake in iCan it be used by a wide community who have a greater stake in its ts 
longevity, and thus more scalable and sustainable.longevity, and thus more scalable and sustainable.


