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Overview of the TalkOverview of the Talk

!! Part I: The ApplicationPart I: The Application

!! Part II: ModelPart II: Model--Integrated ComputingIntegrated Computing



Learning on the InternetLearning on the Internet

!! Distance LearningDistance Learning
!! Interest motivated by convenienceInterest motivated by convenience

!! “Anything, anytime, anywhere”“Anything, anytime, anywhere”

!! Focus on selfFocus on self--contained learning “objects”contained learning “objects”
!! Academic community ambivalentAcademic community ambivalent

!! Is it a threat?  An opportunity?Is it a threat?  An opportunity?

!! Blended LearningBlended Learning
!! Roles for onRoles for on--line learning line learning withinwithin the traditional the traditional 

learning environmentlearning environment



Blended LearningBlended Learning
Adaptive learning environmentsAdaptive learning environments

After ClassAfter Class

Before ClassBefore Class

In ClassIn Class

••PrePre--Tests Tests 

••Preparatory resourcesPreparatory resources

••Adaptive exercisesAdaptive exercises

••Traditional sensing Traditional sensing 
(Q&A, quizzes)(Q&A, quizzes)

••Feedback systems   Feedback systems   
(PRS, VOS, VSAS)(PRS, VOS, VSAS)

••Adaptive exercises Adaptive exercises 

••Remedial resourcesRemedial resources

••PostPost--TestsTests



Authoring OnAuthoring On--Line LearningLine Learning
Instructional

design

Content design
and development

Integration and
validation

AspectsAspects

Can we expect this from individual faculty?Can we expect this from individual faculty?

Instructional
Designer

Media
Designer

Technologist

PedagogyPedagogy

Web deploymentWeb deployment Digital mediaDigital media



Roles for TechnologyRoles for Technology
InstructionalInstructional

designdesign

Content designContent design
and developmentand development

IntegrationIntegration
and validationand validation

Support for design patterns (or templates)Support for design patterns (or templates)
Easily elaborate detailed designEasily elaborate detailed design

Support for content madeSupport for content made
with familiar toolswith familiar tools

Easily author assessments andEasily author assessments and
dynamic contentdynamic content

Support for designSupport for design--timetime
checking and testingchecking and testing

Easily collect and analyzeEasily collect and analyze
usage datausage data



Adaptive Courseware: Authoring and DeliveryAdaptive Courseware: Authoring and Delivery
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InnovationsInnovations

!! CAPECAPE is a generalis a general--purpose, visual language purpose, visual language 
environment for authoring interactive, adaptive environment for authoring interactive, adaptive 
courseware.courseware.
!! Powerful Powerful adaptive sequencingadaptive sequencing capabilitiescapabilities
!! Model abstraction facility for Model abstraction facility for instructional design patternsinstructional design patterns
!! Integrated authoring for Integrated authoring for assessments and dynamic contentassessments and dynamic content
!! Data modelingData modeling facility for adaptations and integrationfacility for adaptations and integration
!! EmbeddedEmbedded scripting languagescripting language



CAPE: A Visual Authoring EnvironmentCAPE: A Visual Authoring Environment

! Adaptive delivery 
! Learning objectives and 

domain taxonomies
! Instructional design 

patterns
! Metadata
! Assessments



InnovationsInnovations

!! eLMSeLMS is a repositoryis a repository--based, web services based, web services 
platform for adaptive courseware delivery.platform for adaptive courseware delivery.
!! Instrumented deliveryInstrumented delivery of CAPE coursewareof CAPE courseware
!! Mining of dataMining of data from delivery recordsfrom delivery records
!! IntegrationIntegration framework for embedded framework for embedded LTsLTs
!! AdministrationAdministration of classesof classes
!! ReuseReuse of courseware assetsof courseware assets



Repository ArchitectureRepository Architecture
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Part II: Application ofPart II: Application of
ModelModel--Integrated ComputingIntegrated Computing



DomainDomain--Specific Visual LanguageSpecific Visual Language

!! CAPE is a large visual languageCAPE is a large visual language
!! 70+ concepts and relationships70+ concepts and relationships
!! 22ndnd generation reduced from 100+generation reduced from 100+

!! Novel aspectsNovel aspects
!! Procedural nature of courseware sequencing modelsProcedural nature of courseware sequencing models
!! Integration of dynamic programming languageIntegration of dynamic programming language
!! Data modeling facilityData modeling facility

!! ScopeScope
!! Derived dataDerived data

!! Positional semantics in assessment authoring facilityPositional semantics in assessment authoring facility



Authoring Authoring AffordancesAffordances

!! GME extensions in dynamic language (Python)GME extensions in dynamic language (Python)
!! ContextContext--sensitive automation sensitive automation 

!! GME “addGME “add--on” and CAPE wizardson” and CAPE wizards

!! ContextContext--specific helpspecific help
!! Python dynamic evaluation and import/exportPython dynamic evaluation and import/export
!! LibraryLibrary--based asset sharingbased asset sharing
!! Web servicesWeb services--based integration with delivery based integration with delivery 

infrastructureinfrastructure



Delivery InfrastructureDelivery Infrastructure

!! Embedded model interpretationEmbedded model interpretation
!! Dynamic Python evaluation in “sandbox”Dynamic Python evaluation in “sandbox”
!! Web services delivery engine interfaces Web services delivery engine interfaces 

!! Integration of embedded interactive contentIntegration of embedded interactive content
!! CAPECAPE--authored data interchange and computational authored data interchange and computational 

extensions (extensions (PyPy--lets)lets)
!! Delivery recordsDelivery records

!! FineFine--grained delivery instrumentationgrained delivery instrumentation
!! ModelModel--based data miningbased data mining
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