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¥ Start date: 1 December 2005
¥ Duration: 30 months
¥ Partners: 12
¥ EU finacing: 1.508.000 Euro
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LT4eL - Partners
¥ Utrecht University, The Netherlands (coordinator)
¥ University of Hamburg, Germany
¥ University ÒAl.I.CuzaÓ of Iasi, Romania
¥ University of Lisbon, Portugal
¥ Charles University Prague, Czech Republic
¥ IPP, Bulgarian Academy of Sciences, Bulgaria
¥ University of TŸbingen, Germany
¥ ICS, Polish Academy of Sciences, Poland
¥ ZŸrich University of Applied Sciences Winterthur, Switzerland
¥ University of Malta, Malta
¥ Eidgenšssische Hochschule ZŸrich
¥ Open University, United Kingdom



LT4eL- Scientific Objectives

¥ Integration of language technology
resources and tools in eLearning

¥ Integration of semantic knowledge in
eLearning

¥ Improve LMSs with added functionalities
¥ Validate LMS with added functionalities



LT4eL - Languages

¥ Bulgarian
¥ Czech
¥ Dutch
¥ German
¥ Maltese
¥ Polish
¥ Portuguese
¥ Romanian
¥ English



Tasks

¥ Creation of an archive of learning objects
¥ Semi-automatic metadata generation driven

by NLP tools:
Ð Keyword extractor

¥ Support the development of glossaries
Ð Definition extractor

¥ Enhancing eLearning with semantic
knowledge: ontologies

¥ Integration of functionalities in LMS
¥ Validation of new functionalities in LMS
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Goals - eLearning

¥ Improve retrieval and reuse of LOs through
semi-automatic metadata generation

¥ Improve learning process through access to
definitions from text

¥ Support multilingual retrieval of LOs
¥ Evaluate the use of ontologies in the learning

process
¥ Show benefits of LT, NLP and Semantics for

eLearning



Spin-offs

¥ Evaluate techniques for extraction of KWs
across several languages

¥ Development and evaluation of
techniques for extraction of definitions
across several languages

¥ Development and evaluation of ontology
for multilingual retrieval

¥ Semi-automatic generation of ontologies



Integration of LT resources and tools
in eLearning

¥ Created a corpus of LO of 200.000 words for all
languages
Ð Domain: Computer Science for non-experts,

eLearning
Ð Composition: related objects in all languages, and

parallel corpus

¥ Normalized and converted the corpus in XML
¥ Annotated the corpus with PoS



Problems

¥ IPR
¥ Maltese
¥ Conversion



Keyword extractor

We are using the following metrics to measure keywordiness by
distribution

¥ Term frequency / inverse document frequency (tf*idf),
¥ Residual Inverse document frequency (RIDF)
¥ An adjusted version of RIDF (adjustment by term frequency)

to model inter text distribution of KW

¥ Term burstiness

to model intra text distribution of KW



Evaluation

• Manually assigned keywords will be used to
measure precision and recall of key word
extractor

Results:
• Overlap between manually annotated and

automatically extracted keywords is between
40 and 60 per cent if partial overlaps are
given a partial score



Evaluation

• The same document(s) will be
annotated by many test persons in order
to estimate inter-annotator agreement
on this task

Results:
¥ Inter-annotator agreement is low for the task

of keyword selection (between 0,1 and 0,3 at
average)









Glossary candidate detector

¥ Developed a glossary candidate detector based
on:
Ðlanguage specific grammars
Ðexisting tools for extraction of definitions



Development strategy

¥ Division of definitory contexts into five types
(is_def, verb_def etc.)

¥ Counting the share of each definition type in
the annotated data of each language

¥ Optimisation of the grammar towards the
definition types which occur with higher
frequency

¥ Focussing on recall rather than precision



Evaluation (Polish)

¥ IAA measured on sentence level for this
task

¥ IAA is low (between 0,3 and 0,4), slightly
higher if prevalence-adjusted and bias-
adjusted kappa is used)

¥ Best F(2) values on training corpus: 42,3;
on test corpus: 34,39



Evaluation (Dutch)

¥ IAA measured on sentence level for this
task

¥ IAA is low (between 0,3 and 0,4 Cohens
K),

¥ Best F(2) values: type1:43.19 (P:20.97-
R:91.80), type2:34.46, type37.25,
type5:14.16







Problems

¥ Grammars have clear limits in the
extraction of definitions

¥ Find the best way to evaluate the
functionalities



Questions

¥ Is it possible to abstract away from
languages and come up with a general
grammar?

¥ Are there advantages in using a deep
grammars vs. shallow grammar?

¥ Are we going to improve results if we use
ML?

¥ Should we link keywords to definitions?



1000 Keywords extracted in each language

Design of the LT4eL Ontology

Select keywords relevant for CS and translate them into
English

Cluster keywords into concepts

Provide a definition for the concepts and attach a label

Formalize in OWL concept definition

707 classes linked through is_a relation



Connection with other ontologies

DOLCE
(Guarino&al.)

WordNet

LT4EL



Ontology-Example
 <owl:Class rdf:about="http://www.lt4el.eu/CSnCS#IndexDataStruct">
        <rdfs:comment>A data structure that enables sublinear-time

lookup.</rdfs:comment>
        <rdfs:comment>Hyper OWN: http://www.loa-

cnr.it/ontologies/WordNet/OWN#DATA_STRUCTURE</rdfs:comment>
        <rdfs:comment>Hyper WN20: ENG20-05396271-n</rdfs:comment>
        <rdfs:comment>ID: id918-3</rdfs:comment>
        <rdfs:subClassOf>
            <owl:Class rdf:about="http://www.lt4el.eu/CSnCS#DATA_STRUCTURE">
            </owl:Class></rdfs:subClassOf>
    </owl:Class>



Ontology and multilingual data
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Questions

¥ Are ontologies the best way to retrieve
multilingual material?

¥ To which extent do we need to annotate
objects?

¥ To which extent can annotation of
objects be automatic?

¥ Which is the best way to visualize results?



Improve LMSs with new functionalities

¥ Functionalities integrated into ILIAS
¥ Functionalities distributed also as

WebServices
¥ Made the source code available under

SourceForge.net
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Evaluate LMSs with new functionalities

¥ Developed quantitative and qualitative
methods to test functionalities

¥ Developing validation methodology to
test ILIAS enhanced with new
functionalities: creation of relevant
scenarios



Support Multilinguality

¥ Developed relevant functionalities for all
languages of the consortium (except Maltese)

¥ Developed language specific grammars for
definition extraction

¥ Developed lexicons for languages in pilot study
¥ Developed ontology starting from KWs

extracted from all languages



Summary

¥ M1-12 dedicated to develop a working
prototype of the functionalities.

¥ M12-24 dedicated to tune functionalities,
integrate them in ILIAS and validate
them.

¥ M24-30 optimization based on evaluation



Future

¥ Apply methodology and activities worked
out in the LT4eL project by extending
collaboration to developing countries

¥ M-learning


