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Abstract:

This paper reports on the results of a validation of a Learning Management System (LMS)
that was previously enhanced with new functionalities based on Language Technology. By
means of the user scenario methodology we show the beneficial effects of such technology on
the whole of the learning process, from the annotation of Learning Object (LO) to the
improvement of the learning experience of the learners.

1 Introduction

In recent years we have seen the increasing adoption of Learning Management Systems by
different organizations, from universities to Companies, while new LMSs keep coming up in
order to meet the increasing need. At the same time, the potential of Language Technology
(LT) to enhance e-Learning has been repeatedly pointed out. In particular, LT can be
beneficial in two different ways. First, it can support content creators in their effort to provide
additional information such as metadata. Second, LT can be employed to improve LOs
retrieval for both tutors and students.

In the project Language Technologies for eLearning (LT4eL)[1] we developed tools in order
to support these two different tasks: management and retrieval of Learning Objects.
Specifically, we employed Language Technology resources and tools for the semi-automatic
generation of descriptive metadata. We developed new functionalities such as a key word
extractor and a glossary candidate detector, tuned for the various languages addressed in the
project (Bulgarian, Czech, Dutch, English, German, Maltese, Polish, Portuguese and
Romanian).

In particular, the ILIAS Learning Management Systems was extended with new
functionalities to support the different actors in e-learning environments. ILIAS is a fully
fledged web-based learning management system that allows users to create, edit and publish
learning and teaching material in an integrated system with their normal web browsers.

In this paper we report on the evaluation of the different tools developed for Portuguese
language. The main objective of this evaluation is to provide evidence regarding the measure
in which Language Technologies can enhance the e-learning process. We report on the
evaluation of an improved LMS, focusing on the effects on the students' learning process.
Some preliminary results on tutor experience using the improved LMS are also presented.
Through qualitative and quantitative evaluation we demonstrate the improvement of such new
functionalities in the learning experience.
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2 Improved Learning Management System

The LMS chosen for improvement is ILIAS [2]. This is a powerful open source web-based
Learning Management System that allow an easy management of learning resources in an
integrated system via Web Service Interface (SOAP).

Language Technology was used to improve three different activities: metadata creation,
glossary building and document retrieving [3]. In order to support the metadata assignment
activity, a Keyword Extractor was developed [4]. This tool allows for tutors to speed up the
process of annotating Learning Object (LO) and for students, it provides a powerful way to
search for documents.

In order to support glossary building, a Definition Extractor was developed [5]. By using this
tool, a tutor can select a LO and automatically generate a glossary. Students can use it as well
in order to obtain a draft overview of the concepts being defined in a Learning Object
imported into the LMS or just search for a definition of a target term.

Finally, in order to improve the retrieval of LOs a Semantic and Multilingual Search Tool was
developed [6]. A key component of this tool is an ontology and the annotation of the Learning
Objects with their concepts. Accordingly, the search tool developed permits to retrieve
Learning Objects according to the concept entered and its occurrence in the retrieved objects.

3 User Scenarios Description

The main hypothesis underlying this work is that the enhancement of e-learning systems with
NLP and semantic web technologies increases the effectiveness of learning and teaching, and
in particular, the effectiveness in locating relevant learning objects in the context of learning
related tasks. This improvement is obtained thanks to new facilities to add metadata. The
evaluation was based on the user scenario methodology [7]. Two different scenarios were
developed, one for students and one for tutors.

Regarding the Tutor Scenario, two parts composed it. In the first part, we focused our
experiment on the metadata generation. For this reason participants (6 university tutors) were
presented with a LO in the LMS and were requested to generate a list of keywords and a
glossary using the tools in order to make that LO available for a particular course.

Tutors used both version of ILIAS, the standard version and the improved version. We asked
tutors for a qualitative appreciation of the improved system.

Linguagem | portugués -

Palavras chave [ internet
Separado por Virgulas [~ informagéo
computador
utilizador
T rede
senvigo
comunicagao
pacote
correio

aluno
Show More

Generate Keywo rds

outral, outra2, outra|

Figure 0 KeyWord Extractor Interface

Figure 1 and Figure 2 show, respectively, the interface for the Keyword Extractor and for the
Glossary Candidate Detector used by tutors when faced with the improved version of ILIAS.
For a selected LO they have the possibility to generate a list of possible keywords, select the
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appropriate ones and add more keywords. Similarly, for a given LO it is possible to generate a
candidate glossary, select the appropriate entries and add new ones. As the ILIAS standard
version do not present such facilities, tutors generate keywords and glossary by hand when
using this standard version.

Incluir no Glossario [«

Termo [Firewall

Definicao |Firewall & um método para proteger os arquivos e programas em uma rede contra
usuarios em outra rede.

Contexto Firewall (Parede de Fogo) Firewall € um método para proteger os arquivos e
programas em uma rede contra usudrios em outra rede. Um firewall bloqueia o
acesso indesejado a uma rede protegida, enquanto fornece a_ a rede protegida o
acesso a_as redes fora de_ o firewall.

Incluir no Glossario [

Termo |Browsers

Definicao |growsers sao softwares que léem e interpretam arquivos HTML (Hyper Text Markup

Language) enviados em_ a World Wide Web, formata -os em péginas de_ a Web e os
exibe a_ 0 usuario.

Contexto Browsers (Navegadores de_a Web) Browsers sdo softwares que léem e
interpretam arquivos HTML (Hyper Text Markup Language) enviados em_ a
World Wide Web, formata -os em paginas de_a Web e os exibe a_ o usudrio.
Navegadores de_ a Web também podem executar som ou arquivos de video
incorporados em documentos de_ a Web se vocé dispuser de_ o hardware necessario,

Figure 2 Glossary Candidade Detector Interface

The second part of the scenario was focused on the retrievability of LO by means of the new
functionalities, namely search documents for keywords, semantic and definition. Tutors were
presented with a list of topics related to a specific course and were asked to identify those LOs
in the repository which would help a student to learn about those topics he or she is unfamiliar
with. Tutors were asked to indicate documents in both Portuguese and English.

Figure 3 shows the interface the tutors were presented to accomplish the task.

Procurar

Termos de Busca Ieditor & or O And
Lingua(s) dos Termos de Busca: Portugués
[MBllgaro [Minglés [~ Polaco
[T Checo [~ Aleméo F Portugués
[T Holandés T Maltés [~ Romanian

Por favor coloque termos de busca com mais de uma palavra entre aspas "...",
Lingua(s) dos Documentos de Aprendizagem [T Bllgaro [CInglés [T Polaco
[T Checo [~ Alemao F Portugués
[T Holandés [T Maltés [T Rormanian
Método de Busca [v Semantica
[T Palavras-Chave
[T Texto
[T Definigbes

Procurar Procurar dentro dos resultados
&= Recursos de Aprendizagem Related Topics
Uma Perspectiva histérica das linguagens de marcacéo i _
- P quag . Editar | Info | | Subscrewver r programa ap\lc ativo

[T Introducdo a Internet Editar || Info || desistir 7 editor
[~ editor de texto

XSL Edit: Info | Subs = .
dtr | [info | [ Subscraver I ligador editor
Um modelo baseado em XML para suporte da dinamica processual Editar || Info || Subscrever Procurar
cura
Calimera 3.1 Editar | Info | Subscrever

Figure 0 Search Interface for Tutor Scenario
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As it is possible to see, tutors can choose among several search methods and several
languages. Furthermore, it is possible to refine the search using the “Related Topics” frame on
the bottom right of the page.

When the same task was carried out using standard ILIAS, the only facility was a simple text
search method.

Regarding the Student Scenario, students were presented with a multiple-choice questionnaire
and possible answers, and then encouraged to use specified resources to find the answer.
Multiple-choice assessments were used to support our requirement for quantitative analysis
and the comparison of scores. We tested our hypothesis with 24 undergraduate students. The
students were divided into 2 groups, a target group using ILIAS in its standard version
(ILTAS-ST) and its improved version (ILIAS-LT) and a control group using internet browsing
in order to complete the task. Furthermore, all students were asked to answer a preliminary set
of questions (pre-test) to assess their prior knowledge on the subject of study, and at the end
of the experiment they answered another set of questions (post-test) in order to test the
improvement in their learning. This arrangement presents us with a number of potential
statistical comparisons to test hypotheses. Each question within the Quiz was timed by the
system.

Figure 4 and 5 show respectively the two interfaces used by students during the scenario. The
first one is very similar to that used by tutors, but the “Related Concepts” frame was
expanded in a new interface in order to give more importance to hierarchical configuration of
concepts.

LT4el Validation Server

Area Pessoal Repositério Procurar Tépicos Correio

) Procurar

]

Procurar

Termos de Busca ICpU & or ¢ And
Lingua(s) dos Termos de Busca: Portugués
[T Bullgaro [TIn [~ Polaco
[[Checo [T Alemé&o F Portugués
[T Holandés [~ Maltés [~ Romanian

Por favor coloque termos de busca com mais de uma palavra entre aspas "...".

Lingua(s) dos Documentos de Aprendizagem [~ Bllgaro [ Inglés
7 Checo
[T Ho és [ Maltés [~ Romanian
Método de Busca [ Semantica
[T Palavras-Chave
[T Texto
[T Definigdes

Procurar

Figure 4 Search Interface for Student Scenario

= base de dados
Um corpo organizado de lformagées relacionadas
g [ base de dados,
okt weat

n organized collection of records stored in a computer in a systematic way, so that a computer program can consult it to answer questions.

I base de dados lexical
a database of information about words

I base de dados orientada a objectos
a database in which the operations carried out on information items (data objects) are considered part of their definition

I base de dados relacional
a database in which relations between information items are explicitly specified as accessible attributes; 'in a relational database the data are organized as a
number of differently sized tables'

7 Sistema de Nomes de Dominios
An Internet service that translates domain names into IP addresses
I lista
A list is an ordered collection of entities.
" subjconjunto de dados
a subset of data in a database that are used in a specific application

I facto
Uma declarag&o ou afirmag&o de informagées verificadas sobre algo que aconteceu; ', ele apoiou a sua argumentagéo com um impressionante conjunto de factos "

- p—
‘ Procurar Busca de Objectos de Aprendizagam para os Topicos selecionados.

Figure 5 Browser Concepts Interface Interface for Student Scenario
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4 Results and Discussion

Here we present some significant quantitative and qualitative results that support our
hypothesis, that is, the enhancement of e-learning systems with NLP and semantic web
technologies increases the effectiveness of learning and teaching.

Regarding the Tutor Scenario, we ask our testers do give a qualitative evaluation of the tool
used. All testers (100% of score) agreed that both Key Words and Definition Extractors are
useful, although 30% of the testers thought that the tools could be improved, and said they
would use them if available.

Regarding the search facilities, tutors were given the task of refining a list of prerequisites for
a given course, and to identify those LOs in the LMS repository that would help a student to
learn about those prerequisites. Although for all testers it was easy to locate the relevant
topics and identify relevant documents, 50% of them were not able to find some topics that
they thought should be present. All testers agreed on the advantages of using such a tool in a
virtual learning environment. When comparing with the ILIAS standard version all the testers
agreed on the usefulness of the new functionalities.

Regarding the Student Scenario, we stored the answers provided and the timing of our tester,
in order to compare their performance using different technologies: ILIAS standard (ILIAS-
ST), ILIAS improved (ILIAS-LT) and web search.

Group | Technology | Mean Score
Target ILAS-LT 5.27
Target ILIAS-ST 4.72
Control | Web 4.90

Table 1 Mean Scores

In particular, in Table 1 we present mean scores obtained by our students. The mean score is
the average number of correct answers on a total of 7 questions. The group using the ILIAS-
LT, followed by the group using normal web search, obtains the better result.

Group | Technology | Mean Time
Target ILAS-LT 34.97
Target ILTIAS-ST 82.23
Control | Web 58.60

Table 2 Mean Time

Table 2 presents the average time in seconds used to answer a question for each group and for
each technology. The best result is obtained by ILIAS-LT. This means that the tools we
developed are able not only to improve the learning process in terms of knowledge acquisition
but also in terms of time spent in this process.

Test Group Score
Pre-Test Control 3.28
Post-Test | Control 4.66
Pre-Test Target 3.11
Post-Test | Target 4.83

Table 3 Pre-Test and Post-Test Scores

Table 3 shows the pre and post test mean scores (where in this case the questionnaires were
composed of 5 questions) for the two different groups. The improvement in the score for the
target group (equal to 1.72) is higher than the improvement for the control group (equal to
1.38) using ILIAS standard.
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5 Conclusion

Results presented in this paper support our hypothesis that Language Technology represents
an immense potential for enhancing LMS, whose beneficial effects spread all over the
learning process, from the annotation of Learning Objects (LO) to the improvement of the
learners' learning experience. By the means of user scenarios, our experiment shows in which
way these beneficial effects operate. In particular, students improve the process of knowledge
acquisition in terms of quality and quantity. Regarding tutors, their benefit is in the time
needed to carry out their task and the quality of metadata they produce.
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