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Goal

Create individual e-learning environments by

e Interlinking information on a topic

e Generating a useful presentation of the information for a user for
o browsing the information space
o searching for information

e Take user context into account

— Link Generation
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Control Flow Statements

When you write a program, you type statements into a file. Without control flow statements,
the interpreter executes these statements in the order they appear in the file from left to
right, top to bottom. You can use conrof flow séatements in your programs to conditionally
execute statements, to repeatedly execute a block of statements, and to otherwise change
the normal, sequential flow of control. For example, in the following code snippet, the if
statement conditionally executes the System. out. println statement within the braces,
based on the return value of Character. isUpperCase (aChar):

char c;

1f {Character. isUpperCase (aChar)) {
System. out. println("The character " + aChar + " 1s upper case.");
¥

The Java procrammine lancuace nrovides several control flovw statements. which are listed




Example - Personal Reader

e Goal: browse through information space
e Links are generated from
o HTML structural elements
o Annotations from the author
e User context
o Read the preceding topics? Mark the section
o Finished exercises? Highlight next topics
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Example - Elena

e Goal: search for related information
e Links are generated from

o Taxonomy which is based on keywords of the documents
e User context

o Selected concepts from the taxonomy
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Ontology - Overview

e Models concepts within a domain as classes and relationships
e Types of ontologies:
o Domain ontologies
o Upper ontologies
e Ontology creation
o Manually
o Automatically (machine learning, merging)
e The user of an ontology has to know how to interpret it

— Reuse existing ontologies



Populate an E-Learning Ontology

e Sources of metadata for e-learning resources

o Already existing structure

o Annotations by the author

o Automation (e.g. keyword extraction, transcript generation, etc.)
e Sources of metadata for the user context

o User explicitly provides data (selects topics, difficulty, etc.)

o Observe user behaviour (time spent on topic, exercises, etc.)



Resource Description Framework (RDF)

e Machine-readable XML-based format for describing resources as triples
(subject, predicate, object)
e Predefined concepts and relations for
o Constructing ontologies (e.g. a cat is owned by a person)
o Instantiating ontologies (e.g. Mephistopheles is a cat)



RDF Example - Constructing the Ontology

There are cats and persons. A cat might be owned by a person.

<rdfs:Class rdf:ID="Cat” />

<rdfs:Class rdf:ID="Person” />

<rdf:Property rdf:ID="ownedBy">
<rdfs:domain rdf:resource="#Cat" />
<rdfs:range rdf:resource="#Person" />

</rdf:Property>



RDF Example - Instantiating the Ontology

Mephistopheles is a cat. Harry is a person. Harry owns Mephistopheles.

<rdf:Description rdf:about="#Mephistopheles”>
<rdfs:type rdf:resource="#Cat” />

</rdf:Description>

<rdf:Description rdf:about="#Mephistopheles”>
<ownedBy rdf:resource="#Harry” />

</rdf:Description>



Web Ontology Language (OWL)

e Machine-readable format for ontologies
e Overcomes some drawbacks of RDF
e Comes in different reasoning flavours

— Reuse existing ontologies

(Dublin Core, Cyc, Schema.org, FOAF, ...)
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Querying and Reasoning in Ontologies

Model the domain of interest

Store in a specialized database (e.qg. triple store)

Define goal

Use reasoning engine to find out about intermediary goals



SPARQL Query Example

PREFIX ex: <http://example.com/exampleOntology#>

SELECT ?capital ?country

WHERE {
?xX ex:ciltyname ?capital ;
ex:1sCapitalOf 7y
Py ex:countryname ?country g

ex:1sOnContinent ex:Africa



Heterogeneous Sources

e Approaches
o Convert ontologies to upper ontology
o Merge ontologies
e Methods
o Define a transition
o Clustering and classification



Slightly Off-Topic Topics

Recommender systems

Motivational considerations: statement of accomplishment / gamification
Speech to text / text to speech

Automated summation tools



Summary

e Goal: individualized e-learning environment

o Interlink information according to user’'s needs
e Ontologies as modelling tool for

o E-learning resources

o User context



Technology Summary

Modelling languages
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Modelling software
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e (Query languages
o SPARQL

e Common ontologies
o Dublin Core

o Cyc
o Schema.org
o FOAF

e Software suites
o Apache Jena
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