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ABSTRACT

An actor in an online learning system produces knowledge via events taking place in the platform. Stored
in various places, such knowledge is of different types (Tutors, Learners) and formats. This article proposes
a conceptual Framework for extraction of ontology based knowledge of educational actors through
integrating knowledge management (KM) in a scenarization process of online learning subject by analyzing
the interactions, and integrating assissement critiria of actors. To achieve this aim, we proposed this
conceptual Framework which provides two results: First, a structured model for the extraction of actors
knowledge, analyzing inetractions of actors events. The second, an ontological model automatically
generated for semantic representation of this Framework knowledge.

Keywords: Ontology, knowledge Management, E-learning, activities, learning object.

1. INTRODUCTION When using or creating learning scenarios a
pedagogical actor generates knowledge through his
Since ICT’s integration in the online learning events in the platform. The generated knowledge
process, a number of changes have been made was heavily treated in the relevant literature by
during the operation of E-learning. These changes several researchers. Some researchers have
affect the educational and technical aspect as well — proposed the extraction of existing knowledge in
as the method of the deployed training due to the traces [27]. In this work, the authors have proposed
generation of several operating restrictions for models and an approach to the representation of
tutors and restrictions of use for learners. knowledge found in learners traces. Other works
[28] proposed to extract knowledge from discussion
based forums. [29] In this paper the author
proposed a solution of extraction of knowledge
found in social networks. By contrast, in [30] the
author proposes an approach for extracting
knowledge of tutors in an online learning system.

To address and resolve such problematic, a
number of research studies have dealt with the
consequences generated by this change, proposing
different solutions. In [1] the author suggested the
implementation of a joint training mixing between
online education and training in presenteil (Blended
learning). Our main objective lies in proposing a
framework which combines the existing knowledge
extraction approaches and which solves the lack of
extraction of all types of knowledge without
accounting for its sources in addition to the
extraction of knowledge regardless of the type of
actors, tutor or learners etc.

In this connection, many e-Learning systems
have been proposed by the scientific community.
For instance, we find MOODLE, BlackBoard, Open
EDX and other systems. Building on The analysis
made by researchers [26], we notice a variety of
storage in the majority of systems: database, XML,
etc. Educational actors including tutors, learners and
designers each play a role according to their profiles
in the platform, but the problem is raised in a
session learning, knowledge of educational actors
have encountered several problems.

The scenarization process [2], being introduced
since e-Learning emergence, is a catalyst that
allows for the implementation of a learning session.
Many tools and techniques have been proposed by
[3] for this purpose. In this article we propose an ontology-based

framework of extraction of educational actor’s
knowledge. Our system will be a means for tutors

e ——
69




Journal of Theoretical and Applied Information Technology

15" November 2016. Vol.93. No.1

N

R

© 2005 - 2016 JATIT & LLS. All rights reserved

-;l'\lll

ISSN: 1992-8645

Www.jatit.org

E-ISSN: 1817-3195

and learners members of the platform to reuse the
knowledge generated by the actors of the same
level. To design this Framework, we should address
the following points: making explicit the individual
knowledge in order to make it shareable, motivating
the actors in an online learning session, extracting
knowledge from the system, sharing it and finally
developing their autonomy, commitment, and
responsibility in a learning session.

The article at hand is structured as follows:

In Section 2, we will provide an overview of the
scope of our research objective and methodology.
In section 3, devoted to the state of art, we will
identify the best sources of knowledge available in
the system, (1) some extraction techniques, (2)
types of data storing for education systems (3) the
ontology knowledge based representation. In
Section 4, we will present our method of
implementing the ontology approach based on the
knowledge of educational actors. In Section 5, we
will present our knowledge model. Section 6 is
dedicated to a summary of our work that has been
carried out so far.

Finally, we will draw conclusions and present
new further prospective work.

1.1 The problem statement

Sharing educational knowledge in a learning
system is a concern for all educational actors. This
is to enhance the learner’s motivation. Moreover,
learners' knowledge in a learning session cannot be
used due to the lack of monitoring.

Motivation and ambition of e-Learning systems
usage are constrained by many restrictions due to
the fact that the knowledge that circulates in such
platform type has multiple aspects.

This work 1is designated for the analyzing
ontology based methods and techniques to extract
knowledge of actors. This is through investigating
events interactions of actors during a training
session. Following that, this work aims for the
analysis of the best sources of actor’s knowledge as
well as its nature of storage in the platform.

Hence, the main points of this research are as
follows: the identification of the knowledge
generated by actors; the reorganization and
structuring of knowledge received following of
actors events interactions; analysis of the processing
means of such interactions; transformation tools and
techniques of an ontology based on a semi-
structured scheme; integration of the semantic
aspect to solve problems relating to knowledge

management on the basis of the data; analyzing the
storage nature of interaction of actors events;
unifying knowledge received by means of actors
interactions.

This research is characteristic of providing a
conceptual framework for the extraction of relevant
knowledge of any type of actors and whatever the
source of the extracted knowledge, which the
existing works do not account for in the relevant
literature.

For this objective, a Framework for extracting
knowledge of educational actors aims at producing
relevant skilled knowledge.

In our framework we propose a conceptual model
on education systems to build a Framework that
shares knowledge of educational actors in an e-
learning session, while integrating criteria of actor’s
evaluation [22].

2. THE STATE OF ART

In the literature, we noticed the existence of
several works handling the problem of knowledge
extraction in a given system. Such works have
proposed several ontology-based Frameworks. Such
Ontology is introduced with the aim of dealing with
the many challenges of knowledge management
systems (KMS).

Great many researchers have suggested the
development of KMS based ontologies for several
fields. [4] In this work, the author has proposed an
approach for managing knowledge from documents
of different formats. [5] He has developed an
information retrieval system based on ontology of
domain to manage and recover a non-metallic pipe
of oil field. [6] He presents an approach of
ontological knowledge management for e-learning
systems and the incorporation of quality data. [7]He
describes a method based on the ontology of
knowledge management of the forest. [8] a
combined approach based of reasoning based on
ontology of domain for critical areas such as road
accidents. [9] Illustrates a general Framework for
knowledge management from various sources using
the ontology of domain. [10] Proposed three
ontology knowledge management systems with
multiple basis.

In an online learning system, we noted the
existence of methods and techniques that make use
of data mining algorithms in analyzing and
preprocessing raw data. In [31] the author proposed
a cloud computing based approach with the aim of
analyzing and processing a large amount of data
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produced by e-Learning systems. In [32] the author
put forward an approach for the discovery of
learner’s knowledge in e-learning using data mining
techniques. [33] In this work the author has made a
report on knowledge, learning and educational data
mining analysis for working out the elements
essential for extracting knowledge.

The integration of the semantic aspect into data
has been proposed by a number of works respecting
rules of correspondence between ontologies terms
and those data. In [34] the author proposed the
integration of ontologies for learner’s representation
of knowledge via ontology. In [35] the authors
suggested integrating ontology within the phases of
digital resources indexation in order to appropriate
resources with the semantic aspect. This aim is
achieved by OWL that affects the semantic aspect
in the raw data. In other studies [36] the authors
proposed the semantic web integration in order to
transform raw data into knowledge. The approaches
proposed in this work are based on ontologies for
semantic representation of the acquired knowledge.
Doing so, there are works [37] which have put
forward the rules of correspondence between the
elements of ontology and those of the raw data.

Drawing on our analysis on ontologies that treat
knowledge management, there is no clear and
uniform Framework for knowledge representation.
Such framework provides effective classification
rules of structuring and exploiting acquired
knowledge of a learning system that combines the
knowledge extracted from forums and the one
received from traces. Our solution, in this regard,
is to propose an extension of the Frameworks
existing on the market. This is through analyzing
the suggested approaches and identifying
deficiencies that exist in their approaches.

3. METHODOLOGY

The Conceptual Framework that we propose in
this study provides an environment of knowledge
extraction relevant for the educational actors.

This extraction was made on the basis of formal
language XML (eXtensible Markup Language) with
XSD (XML Schema Definition).

However, XML ensures interoperability in all
machines and environments without considering
pedagogical environment.

Our idea, in this respect, is to combine: (1) XML
that produces formal data, operational and
interoperable aspect; (2) the standards of the
existing specifications of learning objects and

4.

techniques of knowledge representation for a better
operationalization of our ontology.

The choice of XML formal representation is
made in accordance with its multiple uses in several
disciplines, which gives meaning to data extracted
from a given system.

This Framework is developed in three stages:

The crude knowledge repository that is
represented by a meta-model of knowledge received
from educational actors

- The stage of actor’s knowledge qualification
through incorporation of criteria for assessment of
the skills of actors,

Finally, the stage of archiving and
dissemination of knowledge taken to be relevant in
e-learning system. Our Framework results are: two
representations, XML and OWL (Web Ontology
Language).

The following figure
transformations.

T

Ontology-based Framework

shows the possible

(=

XSD XML

Schemamodel semi-structurated data

Figure 1: Type of transformation of our ontology based
data source

THEORETICAL UNDERPINNINGS AND
DATA ANALYSIS

4.1 Data Analysis

The process of knowledge management in the
educational sector is done in three stages: 1) the
identification and acquisition of knowledge, 2)
analysis and organization of knowledge, 3)
Archiving and disseminating knowledge. To
achieve these findings, four transformation modes
were proposed by NANOKA in the SECI model.
[12] (Externalization, internalization, combination
and socialization).

An online learning system develops the actor’s
knowledge in a tacit way.

The current education system has undergone
many changes in terms of the training mode in that
the learner as an example covers a monotonous
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language during a training session. In this respect,
there is a lack of resources existing in the former
training mode (presentiel). This results in a negative
effect on the learner who suffers from a lack of
motivation and concentration following an online
training.

For achieving our research objective, we will
confine our efforts to the following points:

e The nature of storage of actor’s events in

an online learning platform.

The tools provided by the systems for
analyzing the interactions of actors.
Studying opportunities offered by XML
formal language and their interoperability
throughout all systems.

Searching  knowledge  representation

languages for any given field.

Accordingly, we have drawn the following
assumptions:

HI1: A pedagogical actor generates knowledge via
his/her interaction events.

H2: Actors events interactions are made use of by
the online learning system.

H3: The structured formal representation solves the
problem of analysis and preprocessing of
knowledge generated by means of actor’s events.
H4: The formal ontology-based representation
allocates semantic aspect to data extracted via
actor’s traces.

4.1.1  The type of storage in an e-Learning
system

E-learning solutions are intended for educational
actors through making a learning platform available
to them, which develops their skills with textual
content or multimedia learning material through an
educational strategy and activities of knowledge
validation [13].

We conducted a study on the type of storage of
some educational editors open sources existing on
the market, which is defined in Table 1.
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. . Storage | Storage
Publisher | Developed with XML SOL
PHP/MySQL/P

Moodle ostgresSQL v v

Atutor PHP/MySQL J
Claroline | PHP/MySQL J

Dokeos | PHP J

Table 1 .Study of some educational editors

We observed that there are several ways to store
the e-learning systems.

4.1.2 Knowledge Sources

The analyses of sources of educational
knowledge in the e-learning system help identify
and acquire knowledge. In [14] the researcher has
analyzed the knowledge found in the traces and the
proposed a knowledge model drawing on trace
theory. Furthermore, in [15] the researcher
proposed to analyze the human behavior; this is
together with the extraction of individual and
collective knowledge. By contrast, in [4] he has
chosen to use the documents as knowledge sources.

On the other hand, knowledge context may
influence this operation, since it may be in an
educational scenario during a discussion among
educational actors, in forums, in social
networks...[17].

Knowledge of tutors can be of different types; in
[17] the researcher presented four categories
(disciplinary, general, content-related, and other
contexts linked the knowledge).

For this purpose, many knowledge sources were
detected in an online learning system.

4.1.3  Techniques of knowledge extraction

A number of techniques have been implemented
in online education system. We noticed in the
literature the existence of data Wherehouse tools
(Extract-transform-load ETL) such as Talend,
Pentaho and others. In other works there are Ontop
mapping tools for ontologies creation on the basis
of SQL source. There are also algorithms based
data mining proposed by researchers and
community [18].
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As a result, the ETL can be used for the
enrichment or extraction of educational knowledge.

4.1.4  knowledge representation method

Several techniques have been implemented in
online education, including the modeling of
pedagogical actor’s profile. In these works [19]
Gilbert Paquet focuses on the role of graphical
representation of a learning system. This is through
the use of the language of graphical modeling such
as MOT software which is based on XML formal
language. Other studies [20] have set up domain
ontologies for knowledge representation. Several
techniques of knowledge representation as well as
related reasoning mechanisms have been developed
in many research projects [21]. Each of these
techniques makes interesting contributions within
the field of knowledge representation, while
revealing some deficiencies.

We notice that each of the methodologies, be it
cognitive or software engineering, cannot meet our
needs, the reason which has pushed us to develop a
new modeling formalism most appropriate for our
problem.

Consequently, ontologies have extensive use in
the Framework of knowledge representation.

4.2 Theoretical underpinnings

Our knowledge management Framework
integrates all the processes of knowledge
management in online learning system (e-learning).

For such purpose, knowledge management made
the digital capital of the pedagogical environment
shareable and reusable by other actors; it measures
the relevance of acquisition and the dissemination
of knowledge.

These objectives are proposed by the Framework
quoted in Figure 2. This architecture reveals how
we can incorporate knowledge management within
the process of scenarization of a learning course.

In this Framework we have: {Al,
representing the set of learners, {T1,
representing the set of tutors (each actor must have
a profile in the system). AKNOWLEDGE,
TKNOWLEDGE represent knowledge that can be
extracted for learners and tutors during a learning
session. The qualification of knowledge is taken
into account by the integration of the evaluation
criteria for learners (CA) and tutors (CT). Total of
qualified knowledge will be validated and archived
in a knowledge repository-based ontology.
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Knowledge modeling could be done through
using the following relational formula:

ACTORS = {ID ACTORS;FIRSTNAME;
LASTNAME}

CR = {ID; LIBELE}

KNOWLEDGE
SOURCE; DESC}

{ID; ACTIVITIE;

Accordingly, we can define relational formula of
the function of knowledge in align with their
assessment criteria for actors, tutor and learner as
follows:

AKNOWLEDGE = JOIN LEARNER CR

JOIN KNOWLEDGE ;
= {ID; LIBELE; FIRSTNAME;
LASTNAME; ACTVITY; SOURCE;
DESC}.

e TKNOWLEDGE = JOIN TUTOR CR
JOIN KNOWLEDGE ;
= {ID; LIBELE; FIRSTNAME;
LASTNAME; ACTIVITY; SOURCE;
DESC!.

Broadcasting is made following the request of
actors. The model puts the relevant knowledge at
the disposal of actors for reuse.

For qualifying the extracted knowledge, we have
suggested a paper which proposes the two actors
assessment criteria [22].

The relevant knowledge proposed by this model
is extracted from the individual and collective
knowledge of educational actors. Each criterion
may have a value from 1 to 5. This choice was
made for the purpose of measuring the relevance of
each sort of knowledge.

5. OUR CONCEPTUAL FRAMEWORK

Progress in many disciplines, particularly in the
domain of education [23]. In our work, we opted for
the exploitation of the ontological representation of
knowledge extracted from the educational field in
order to identify the best sources of knowledge. We
also adopted it to automate enrichment of concepts
and relationships, provide shared representations of
such field and ensure the interoperability and
reusability among actors and systems.

In what follows, we present our knowledge-based
Ontological Framework that can be integrated into
any sort of educational platform, more specifically
in a learning session. This system makes extracted
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knowledge reusable by actors as part of preparation
in a learning session.

We have summed our understanding of the field
in a textual form as follows: The Figure 3 in the
annex which gives a conceptual model of our
ontology-based Framework.

An overview of the relations of our conceptual
model is described below:

e A learning object can be in the form of a

course, demonstration or an exercise.

A learning object comprises a set of
activities that can be in the form of: duty,
test, BD, and others.

A learner can track multiple learning objects
throughout his path.

A learner has a note in a learning session.
Knowledge can be that of learner or tutor.

A learner generates his knowledge either in
forums or traces etc.

A tutor generates knowledge either in a
teaching scenarios or traces.

An activity comprises forums, lessons,
databases ...

A learning object can have multiple internal
and / or external resources.

A trace, which is the result of the learner
assessment, is used for developing the skills
of the learner.

Knowledge is generated either in traces or
forums

An object of learning is linked to a learning
scenario published by the tutor.

An actor is required to have a profile in a
learning session.

An actor follows one or more learning
objects.

The forum is a means of sharing and
developing knowledge among actors.

Etc.

Our ontology can be used as a basis for
production of any sort in the field of shared
knowledge-based approach. Indeed, this ontology
would reduce or even eliminate the conceptual and
terminological confusion and ensure a common
understanding to effectively adopt such approach. It
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also represents the design of environment of our
future ontology-based e-learning system.

6. RESULTS AND DISCUSSION
6.1 Results

6.1.1 XML

The conceptual model adopted in this Framework
generates a XML data file for the set of objects that
can be found in our target object. For such purpose,
we managed to extract a set of files; however, due
to their multiplicity, we have taken into account the
following models:

6.1.1.1 XML Knowledge Model

<?xml version="1.0" encoding="UTF-8"?>

<Knowledge Model >

<Learner Knowledge >
<Identifier>Id-0001</Identifier>

<Sources>Forums</sources>
<Identifier object > Learning Object
</Identifier object >

<Description> the learner Knowledge
extracted during the use of learning
object </description>
<Sources>Traces</sources>

<Identifier object > Learner Object
</Identifier object >

<Description> the learner Knowledge
extracted during the use of learning
object </description>

</Learner Knowledge >

< Tutor Knowledge >

<identificateur>Id-0001</ identificateur >
<Sources>pedagogical scenario</sources>

<identif objet> Learning Object </ identif

objet >

<Description> the tutor Knowledge

extracted during the use of learning

object <Description>

</Tutor Knowledge >
<Sources>Traces</sources>

<identif objet> Learning Object </ identif
objet >

<Description> the tutor Knowledge
extracted during the use of learning
object <Description>

</Tutor Knowledge >

</Knowledge Model >
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This model introduces how we can extract the
knowledge disseminated in a platform. The
learner’s knowledge exists in the traces and forums.
Whereas, for tutor, we can extract their knowledge
from both educational scenarios and traces.

These forms of knowledge have been defined by
a meta-model for knowledge sources that we have
chosen to incorporate into our ontological system.

6.1.1.2 XML assessment criterion—based model

<?xml version="1.0" encoding="UTF-8"?>
<Assessment criteria model >

<Learner criteria >
<Identifier>C-0001</Identifier >
<Values>1</Values >
<Description>Memoire Test</Description>

</Learner criteria >

<Tutor criteria >
<Identifier>C-0001</ Identifier >
<Values>1<Values >

<Description> Pedagogical
Test</Description>

</ Tutor criteria >
</Assessment criteria model >

This model reveals how one can position an actor
in the system in accordance with the established
criteria. This should be done through a test of
prerequisite at the beginning of each training
session.

6.1.1.3 XML assessment Model

<?xml version="1.0" encoding="UTF-8"?>
<Assessment model >

< Learner Note >

<Identifier>C-0001</ Identifier>
<Course Id»1</ Course Id >

<Note> 15/20 </Note>

<Course Id»2</ Course Id >

<Note> 12/20 </Note>

</ Learner Note>
</Assessment model >

This model of assessment highlights how to
gauge learner’s level for the section of a learning
object, this occurs through examination in the end
of module in the end of each learning session.

6.1.2 XSD (XML Schema)

The conceptual model proposed by this
Framework enabled us to create a XML file schema
that includes all the Classes found in our system,
and the relationships among classes extracted from
our system. We present above a sample of XML file

schema generated by our UML model. We will
focus on the knowledge model of both learners and
tutors.

<XS:
<XS:
<XS:

complexType name="TKnowledge">
complexContent>

extension base="Knowledge">

<Xs:sequence>

<xs:element name="Forums" type="Forums"
minOccurs="1" maxOccurs="unbounded"/>
<xs:element name="LearnerScenario”
type="LearnerScenario" minOccurs="1"
maxOccurs="unbounded" />

</Xs:sequence>

</xs:extension>

</xs:complexContent>

</Xxs:complexType>

<xs:complexType name="LKnowledge">
<xs:complexContent>

<xs:extension base="Knowledge">

<Xs:sequence/>

</Xs:extension>

</xs:complexContent>

</xs:complexType>

<xs:complexType name="LearnerScenario">
<XSs:sequence>

<xs:element name="idScenario" type="xs:int"
minOccurs="1" maxOccurs="1"/>

<xs:element name="nombreSection" type="xs:int"
minOccurs="1" maxOccurs="1"/>

</Xs:sequence>

</xs:complexType>

In this XSD file, the existing relations among the
classes, representing knowledge of learners and that
of tutors, are shown. Such knowledge has been
generated by the e-Learning system, namely:
Forums, traces and the learning scenario itself.

6.1.3 OWL

In this stage we have conducted a lot of research
on the techniques and means dealt with in the
literature on which we have based the
transformation of our XSD file to OWL [24].
Among the techniques we noticed for example:
Topbraid that provides integrate plug-in of
transformation XSD in OWL file. There is also a
Framework called XS20WL [25];

Drawing on the aforementioned techniques and
tools, such transformation generated an ontology
which is presented in Figure 4 and which presents
all the classes useful for the functioning of our
Framework.

6.2 The result opportunities

Analyzing the results achieved in our work, we
have an environment developed in layers. The
operational data layer and the ontological layer.
This proposal together with the obtained results
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allows us to reach an effective framework pertinent
for the speed of these transactions, which is the
result of initial treatment performed on the raw
data. The operational data layer provides an
intermediate  environment for analysis and
pretreatment of actor’s interactions. Besides, this
Framework provides reliable data due to the use of
data mining techniques [38] for the raw data. Our
system is made for all that is integrable into any
type of e-learning system.

The ontological layer provides the semantic
aspect needed for the terms extracted by the
operational data layer, thus putting the extracted
data into context in order to reach knowledge of the
actors. The organization of this framework is easy
to use since it makes two processes, the first process
makes use of the wealth offered by data mining
algorithms, and the second makes use of those
ontologies that affect the semantic aspect of the
data.

Learning such Framework is automated by the
mapping techniques existing on the market. [11]
Subsequently, with this latter we can measure the
proper functioning of our target which will be a
good intoxication relevant knowledge at the
disposal of actors. We can do more work on the
knowledge extracted via this system; this is for a
possible recommendation of relevant knowledge.

6.3

Our work falls within: the first of this article
deals with modeling of knowledge of the actors in
an online learning system; whereas, the second
presents our Framework of knowledge management
in a scalable e-Learning system.

Discussion

In the first part, we have shed light on the
following points: (1) the definition of the best
knowledge sources taken to be useful for any actor,
(2) the means and techniques of knowledge
extraction that can be integrated into our system
automation (3) the integration of the assessment
criteria for each actor (4) the possibility of
incorporating our system into educational content
publishers.

As an example of designing the knowledge of a
learner in a learning session, we have produced our
system building on the abilities, qualifications and
context of the learning session.

However, for making knowledge shareable in a
learning session, according to the actor’s profile in
the system, we proposed this framework which
provides services to help actors develop their skills
in a learning session.

Accordingly, we are certain that our presentation,
which is based on ontology, contains important
elements that may be a better source of relevant
knowledge to be used by an actor.

The second part of this article points out the
objective of our future Framework, in which the
learners or tutors can acquire a body of knowledge
either individually or collectively, taking into
account their needs and their position in group.

We offer continuous services which recommends
relevant knowledge within educational publisher’s
interfaces, and which will be a means to facilitate
the actor’s knowledge development in a learning
session.

7. CONCLUSION AND PERSPECTIVES

In this paper we have introduced a new
Framework for extracting knowledge-based
ontology adapted to an online learning
environment. Our approach is integrated into the
process of learning scenarization. This system is
based on the knowledge generated in the tracks,
forums and learning scenarios generated by events
of educational actors as input values. Then, our
system proposes the relevant knowledge as output
values following the stage of acquired knowledge
qualification. We opted for the ontological
representation of our Framework due to its multiple
uses for the extraction of knowledge.

We assume that the integration of validation
process of our framework will allow for a better
assessment of the degree of relevance of the
knowledge acquired via the process of
scenarization. This occurs through analysis and
pretreatment of knowledge sources and, then, our
ontology learning drawing on the techniques
adapted to our context. We finished with a
recommendation on the knowledge acquired by our
ontology framework. This will be a subject of our
approach in the further future works on the
implementation and validation.
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