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Semantic Web
A brief introduction

Semantic-rich e-learning systems
Learning content analysis

Semantic desktop systems
Semantic-rich multimedia systems






To create a universal medium for the exchange of data.

It iIs envisaged to smoothly interconnect

personal information management,

enterprise application integration, and the global sharing
of commercial, scientific and cultural data.

Facilities to put machine-understandable data on

the Web are quickly becoming a high priority
for many organizations, individuals and communities.

(Semantic Web Activity Statement, 20006)
http://www.w3.0rg/2001/sw/Activity
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Other important definitions
(Hendler, 2001)

a set of knowledge terms, including the
vocabulary, the semantic interconnections, and
some simple rules of inference and logic for
some particular topic — linguistically view

this definition is currently predominant

In the Semantic Web community
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ALOCoM ontology (Jovanovi et al, 2005)
Learning object content structure
ProLearn NoE, LORNET

(excerpt)
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Sharing knowledge

additional level of interoperability — semantic

ontologies and rules
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Example
OBJECT ATTRIBUTE VALUE
http://www.w3.0rg/ created by #anonymous_resourcel
#anonymous_resourcel name "John"
#anonymous_resourcel phone "47782"

created by
http://www.w3.0org/
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Example

<rdfs:Class rdf:ID="herbivore">
<rdfs:subClassOf rdf:resource="#animal’/>
<rdfs:subClassOf>

</rdfs:subClassOf>
</rdfs:Class>
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DAML = DARPA Agent Markup Language
OIL = Ontology Inference Layer

OWL is now a W3C Recommendation!

OWL Full
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Good starting point:

Roger L. Costello, David B. Jacobs,

"A Quick Introduction to OWL Web Ontology
Language", presentation,

The MITRE Corporation, 2003.
http://www.xfront.org
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OWL extends RDF and RDF Schema

Class
equivalentProperty
samelndividualAs

subClassOf
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Musician ontology
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Musician ontology
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Protégé




($ )

Sharing knowledge
additional level of interoperability — semantic
ogies and rules




There Is no standard

Semantic Web Rule Language (SWRL)

W3C submission

“...a combination of
the OWL DL and OWL Lite sublanguages with
the Unary/Binary Datalog RuleML sublanguages...”
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Context awareness (meta)data
Learning activity a learning object was used In
Prerequisites, learning objectives, available time, ...
Domain topics/concepts covered
_O’s components of special interest
Pedagogical role played by the LO
_earners’ evaluations of the LO
_earner’s characteristics




# 4 2

Context awareness (meta)data
Learning activity a learning object was used in
Prerequisites, learning objectives, available time, ...

Domain topics/concepts covered

LO’s components of special interest _
Pedagogical role played by the LO Learning

Object

L earners’ evaluations of the LO Context

Learner’s characteristics




+ )5 % 1

Distilled kinds of feedback about

Diverse levels of content granularity
from a single lesson to the entire learning module

Different types of content
e.g., lessons and tests

Students interactions
online communication and collaboration activities

Applied instructional design
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LOCO-Analyst is based on
Semantic Web technologies

Ontologies enabled unambiguous representation
and integration of user tracking data

Semantic annotation facilitated establishing
semantic connections among learning artifacts

Simple rules were used for feedback generation
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LOCO-Analyst is based on the
Learning Object Context Ontologies (LOCO)
framework

Enables representation of learning object context
Integrates different learning related ontologies
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Knowledge & Information Management (KIM)
http://ontotext.com/Kim
Domain ontology to be supplied
Training set

KIM’s Java API was used for
Integration with LOCO-Analyst
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Finding difficulties at a topic level

Find guestions students answered mainly incorrectly
Semantic representation of the quizzing activity & quiz

Relate such questions with the lesson(s)
Semantic annotation

|dentify if and how often the students discussed
the ‘difficult’ topic(s)
Semantic annotation

Look for “patterns” in the available data

A lot of messages discussing a ‘difficult’ topic coupled with
frequent revisits to the lessons explaining that topic









iHelp Courses

http

/lihelp.usask.ca/
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Content-related feedback highly rated
90% positive
Very Good (roughly 50%-60%)
Good (30%-40%)

Our observation

When presented together, individual feedback
types are much more effective

Integrated view on the learning process Is the key
Mash-ups!
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Feedback on interactions among students —
to be improved to provide

More information about students’ collaboration
Recommendations for improving the collaboration

The participants also acknowledged

The difficulty of capturing and measuring
a diversity of factors the collaboration depends on

Relevant information about interactions are
available in LOCO-Analyst

A good starting point for improving students’ collaboration

I



13 9 6 $

Feedback on interactions among students —
to be improved to provide
More information about students’ collaboration
Recommendations for improving the collaboration

The participants also acknowledged

The difficulty of capturing and measuring
a diversity of factors the collaboration depends on

Relevant information about interactions are
available in LOCO-Analyst

A good starting point for improving students’ collaboration



13 9 6 $

Evaluation of the user interface

Intuitive user interface
Does not overburden users with information

Suggested better visualization of the results
More extensive use of graphics and charts
More extensive use of colors
Inclusion of visual annotations

/!
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Semantic Web technologies enabled to
Integrate data from diverse learning tools

Semantically relate diverse kinds of learning
artifacts used/produced in a learning process

Define tool- and service-independent algorithms
for generating feedback

Provide educators with richer feedback
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Leverage collaborative tagging to
evolve/improve ontologies

Facilitate deployment in different domains

Reduce the overhead in domain ontology creation

Approaches to ontology creation
End-user and e-learning process reguirements

LOCO-Analyst with other e-learning systems
Moodle and OATS
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Feedback about social networking

Improve reasoning over learning context
Formal representation of rules

Explore new ways of
capturing and using learning context data
Recognition of learning patterns

Can these be identified?

Do they affect the students’ performance?

Can they be used to improve the course design?



8")% 9 % |

Questions?

To learn more about LOCO-Analyst and see
related publications visit:

http://iis.fon.bg.ac.yu/LOCO-Analyst




