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Abstract—Learners are more active and interactive in social media as they
freely express themselves and share their thoughts and feeling which generates
much useful information about their characteristics. However, the same learners
are not usually interactive in MOOCSs as much as they do in social media. There-
fore, focusing on the Learner’s social profile is a key component towards a suc-
cessful and enriched experience of learning. Especially that MOOCs offer the
possibility to sign up using social media accounts. Thereby, profile modelling is
an essential step to capture the knowledge about the learners. In this paper, we
aim to explore the information generated by the learner’s participation in social
media and combine it with his characteristics in MOOCs. Our approach is based
on implementing an ontological learner profile that combines other ontologies
(IMS-LIP standard, FOAF, and SIOC ontology) as well as some of the major
concepts that describe a user in social media. The result of our solution is a social
profile ontology (SPOnt) that describes the main concepts of a learner in each
environment (MOOCs and social media). We rely on ontology mapping and
merging techniques to maintain the semantic links between the different concepts
of the two implemented ontologies.

Keywords—MOOCs, social media, ontology, user profile,
METHONTOLOGY

1 Introduction

E-learning environments are incontestably recognized as an integral part of the learn-
ing process, as they provide significant contribution to its efficiencies and effectiveness.
This is the case of MOOCs environments as they provide an open network for exchang-
ing and sharing learning materials in a participatory atmosphere. They promote experi-
ential learning spaces that collapse time zones and national boundaries [1]. However,
many learners do not have a successful learning experience as there is little support for
social activities which may leads to their drop-out [2]. A recent research study [3] has
pointed out the factors that affect learners’ retention and the results have identified that
learner’s: (i) self-discipline, (ii) quality of faculty, (iii) interaction and (iv) institutional
support are of prime importance.
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Moreover, positive learner experience is related to social presence as stated in [4].
Social presence is largely correlated positively with satisfaction and perceived learning.
Therefore, MOOCs need to provide relevant mechanisms to encourage interaction for
driving learners’ continuous participation [5]. Thus, they should be designed to meet
learners’ cognitive requirements and respond to their preferences and satisfaction.

In a previous work [6], we proposed a social course design using UML diagrams
mainly: Use Case and Sequence diagrams to describe the different scenarios occurring
when using it. We created two use cases for the different key roles in e-learning envi-
ronments. We categorized them into frontend and backend user. The first category, in-
cludes: Authenticated user, learner and guest. While the second one contains the course
creator and the tutor. The different actions included in the model are: “like/ dislike ac-
tion”, “Comment action”, and “Share action”. The model also calculates the score of
each action to be displayed to the learners and serve as feedback for the future learners.
The aim of this work, is to offer a suitable model for interactivity and sociability to
encourage learners participate and collaborate with each another.

Several studies have reported positive affordances of social media for teaching and
learning. According to [7], social media emphasized the potential to increase interaction
and networking between teachers and learners in the light of the advocated constructiv-
ist approaches. Which means that learning occurs as learners are actively involved in a
process of knowledge construction, rather than passively receiving information [8].
Thus, social media are considered a powerful driver of change for teaching and learning
practices, in terms of openness, interactivity and sociability [9]. They are seen as an
emerging interactive learning tool and have a unique advantage in connecting learners
in virtual community.

In another work [10], we investigated the main challenges of both MOOCs and so-
cial media, in particular, Facebook, using SWOT analysis. We found out that MOOCs’
strengths lie on their open access to course materials with free fees and this encourages
a wide range of learners to enroll them. Thanks to the pedagogy experience and the
richness of the content they deliver to their learners, MOOCs are becoming mature
platforms. Consequently, collaboration is increased and MOOCs are considered an ac-
celerator for online learning. Although the massive registration, learners suffer from a
low level of interaction which make them feel isolated and consequently the risk of
drop-out becomes highly presented.

On the other hand, Facebook is designed as an attractive space to potential new users
anytime and anywhere. The addiction to the service maintains a reliable social interac-
tion between its users. This strength fosters more the use of Facebook in a way that
makes its users more engaged to stay connected to each other unlike MOOCs. We con-
cluded that MOOCs and social media need to complete each other.

MOOCs and social media are different from the point of view of users’ interactions.
This diversity is important as interaction is highly stronger in social media. For this
purpose, we aim to exploit it in order to foster more MOOCs’ interaction using ontolo-
gies.

Ontologies are used to identify and to solve the heterogeneity problems. Generally,
they are used at schematic level as a way to set an explicit formal vocabulary for sharing
knowledge[11]. They are formal specifications of concepts in a domain of interest.
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Their classes, relationships, constraints and axioms define a common vocabulary to
share knowledge [12]. Additionally, ontologies have proved a successful experience
for representing knowledge about the learner profile and ensure the semantic between
its elements.

Our approach consists of exploiting the learner ‘s behavior, interaction and personal
involvement in social media for the purpose of improving his participation vis-a-vis the
courses he enrolls in MOOC:s.

In this paper, we propose an ontology-based user profile that describes the main
concepts and sub-concepts of a learner in each environment (MOOCs and social me-
dia). We re-used existing ontologies and standards such as IMS-LIP standard, FOAF,
SIOC ontology, etc. as well as some of the major concepts that describe a user in social
media. We rely on ontology mapping and merging techniques to maintain the semantic
links between the different concepts of the two implemented ontologies. The final result
of our approach is the social profile ontology (SPOnNt) that contains social information
about the learner such as interests and preferences that plays in important role to rec-
ommend the suitable course to his needs.

The remainder sections of this paper are organized as follows: section 2 highlights
the related work. Section 3 describes the proposed solution while section 4 points out
the conclusion and future work. Writing a new document with this template.

2 Related work

Learner Profile represents an important source of information that not only contains
basic information such as the name, age, and gender of learners, but also reveals the
learning ability, preferences, and condition of the learners [13].

Several research works propose the building of the learner profile in different areas.
An ontology-based learner profile [14] is developed using Knowledge Engineering
Methodology. The ontology combines the pedagogical and psychological characteris-
tics of the learner as well as the health risks generated by the COVID 19 epidemic. The
ontology contains three main classes, the first one capturing academic information com-
pliant with the IMS-LIP standard. The second collects information related to the mental
disorders that the learner may have (anxiety, depression, PTSD) and their respective
degrees of severity. The last one is related to Covid-19, it gathers the necessary infor-
mation on the state of health of the learner if he is contaminated or at risk of contracting
the virus. Authors in [15] propose an ontological learner model for adaptive e-learning
environments. They used IMS-LIP, IMSACCLIP and IMS-RDCEO standards and in-
corporated their characteristics to the proposed learner. In another work [16], a learner
model based on xAPI statements is built. It combines the formal and informal tools to
enrich the learner profile and ensure interoperability between systems. The authors pre-
sent also a tool to transform the collected data into XML model based on the IMS-LIP
standard.

In the context of gamified learning systems, authors in [17] proposes an approach to
represent the learner’s model and classify its profile in an adaptive gamified learning
system. They develop a student profile ontology “SPOnto” that classifies learners into
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different types with the help of classification models such as Logistic Regression, Sup-
port Vector, Multinomial Naive Bayes, XGBoost, and CNN-LSTM. The aim of the
work is to improve the motivation and the engagement of students within the system
and enhance the quality of education and learning outcomes. Similarly, the work pre-
sented in [18], propose an adaptive gamification domain knowledge ontology “AGE-
Learnt”. It contains the learner’s aspects such as personalities, needs, values and moti-
vation combined with his experience in a gamified learning system. The AGE-Learn¥
ontology is evaluated using the Criteria-based evaluation approach which includes:
clarity, consistency, conciseness and correctness.

For the purpose of content recommendation, authors in [19], developed a learner
profile ontology and a learning content ontology following the model proposed by
Felder Silverman (FSLSM). Each learning material is mapped to a specific learning
style based on the FSLSM. The learners’ learning styles is detected automatically using
a machine learning-based approach. The learning style is used as a common data-type
property to match the two ontologies and generate personalized recommendations. In
another work, authors in [20], proposed an ontological approach for the representation
of learner profile and learning styles for the aim of personalized E-learning. The onto-
logical representation of learners' profiles and learning styles gives a detailed descrip-
tion about them which allows the delivery of the pertinent content for each learner ac-
cording to his preferences and characteristics.

The work presented in [21], represent the interaction process between user profile
and its context for collaborative learning using ontology. The approach analyzes the
role assignments, permissions, restrictions and the definition of rules that are applied to
the user. Authors in [22], propose an ontology to classify learner profile based on their
activities and personal information. The ontology can be used to provide learning ma-
terials based on the learner activities in adaptive E-Learning system.

Many works have focused on the enrichment of the learner profile while others have
been concentrating on modeling the learner profile.

The work highlighted in [23], consisted on an RDF Schema (RDFS) based model
that generate automatically semantic user profiles for authors of scholarly literature.
The presented approach analyzes full-text research articles through various natural lan-
guage processing (NLP) techniques. The objective is to help scholarly applications un-
derstand their users' interests, tasks, and 5 competences, by incorporating these user
profiles in their design. Moreover, authors in [24], pointed out a user profile for the
open educational resources (OER) recommendation. The user profile takes into consid-
eration: i) the constraints and opportunities that an open learning environment could
offer in real time to obtain users information; ii) the general characteristics that identify
a OER user; and iii) the particular characteristics that can make it possible to differen-
tiate one group of users from other. In other work, authors in [25], describes an ontology
network-based student model for Multiple Learning Environments (ON-SMMILE).
The new semantic web-based model combines information related to (i) students and
their knowledge state, (ii) assessments that rely on rubrics and different types of objec-
tives, (iii) units of learning and (iv) information resources previously employed as sup-
port for the student model, in intelligent virtual environment for training/instruction.
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Ontologies were widely used in e-learning to model learner profile. For the case of
social media, there has not been much work done to model the user profile.

Authors in [26] developed an ontological user model called OUPIP (Ontology-Based
User Profile for Impairment Person). The ontology extends existing ontologies that
adapts applications and devices according to the user's profile, disability and dynamic
context. The approach has been applied in a typical real-life scenario in which person-
alized services are provided to impairment person through a mobile phone. In another
work [27], authors introduced a scalable and automated technique to model the user
profile. The proposed model obtains automatically the interests and intentions of users
through the URLS they share.

Many works have focused on enriching or modeling the learner profile based on his
interaction, activities and personal information in e-learning environment for different
purposes. To the best of our knowledge, there has not been much work in the area of
modeling and enriching the learner profile based on his characteristics, activities and
interaction in social media.

Our proposed solution consists on gathering information about the learner in social
media including his preferences, interest, activities and personal involvement in order
to enrich his profile in MOOCs. The purpose is to foster more his interaction in
MOOCs. The following section will focus in details on our proposed solution.

3 Proposed approach

3.1  Overall architecture
Figure 1 depicts the overall architecture of our proposed solution. It consists of:

e Generating a learner profile in MOOCs using ontology.

o Generating a user profile in social media using ontology.

¢ Relying on ontology mapping and merging techniques to generate the learner social
profile.
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Fig. 1. Overall architecture

3.2 The proposed solution

Our proposed solution is based on many standards and ontologies. Figure 2 high-
lights our proposed architecture in more details.

The generated ontology is a global ontology that will contain knowledge about
learner in both environments (MOOCs and social media) based on his activities and
interaction in social media which will encourage more interaction in MOOC.
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Fig. 2. Detailed architecture of the proposed solution

The proposed architecture is articulated about three main components:

1. Component (a): Highlights the creation of the two local ontologies using Protégé 5
[28]:

a) Local ontology O1: Describes the learner profile in MOOCs. We reuse: IML LIP
standard [29], FOAF vocabulary [30] and Felder-Silverman taxonomy [31] which
is a four-dimensional model:

e Perceive Dimension (“Sensing” | “Intuitive”): Describes how the learners prefer to
perceive or take in information.

e Process Dimension (“Active” | “Reflective”): Describes how the learners prefer to
process information.

e Receive Dimension (“Visual” | “Verbal”): Describes how the learners prefer infor-
mation to be presented.

e Understand Dimension (“Sequential” | “Global”): Describes how the learners pre-
fer to organize and progress toward understanding information.

b) Local ontology O2: Describes the user profile in social media. We reuse FOAF
standard and SIOC ontology [32]. We add as well the elements that constitutes
user’s personal involvement and interaction in social media.

2. Component (b): Describes the ontology mapping process of the two local ontologies:
mapping (01, O2). It provides semantic correspondences between similar elements
in different ontologies [33]. It is a specification of consistence about concepts and
relations.
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For this purpose, we use COMA 3.0 that performs matching and merging on XSD
(XML Schema), OWL (OWL-Lite), XDR (XML Data Reduced) and relational data-
base schemas [34].

3. Component (c): Describes the ontology merging process: the input is the mapped
ontologies and the output is a global ontology that contains our social profile. On-
tology merging is the process of a new ontology creation, which is the union of the
source ontologies. The original ontologies have similar or overlapping domains but
they are unique and not revisions of the same ontology [35].

The following section will present in more details the sequence of steps of our solu-
tion, as described in Figure 2.

3.3 Implementation of the proposed solution

The implementation of the solution is organized in three major steps as presented in
Figure 3.

Step 1: Step 2: Step 3:
Ontology Ontology Ontology
creation using mapping using merging using
Methontology COMA 3.0 COMA 3.0

Fig. 3. Sequence of steps for the implementation of the social profile ontology

Step 1: Ontology creation process. The methodological approach that is followed
to develop, implement and represent the ontology in our work is guided by
METHONTOLOGY, one of the most popular and comprehensive methodologies for
ontology development.

METHONTOLOGY is defined as a well-structured methodology including a set of
activities, techniques to carry out each one, and deliverables to be produced after the
execution of such activities using its attached techniques [36].

a) Ontology specification: This phase aims to produce the ontology requirements spec-
ification document (ORSD). The document covers the ontology’s primary objec-
tive, purpose, granularity level, and scope [37]. After a literature review of ontol-
ogy- based user profile in the area of e-learning, we determined its ORSD, as pre-
sented in Table 1.
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Table 1. Ontology requirements specification document (ORSD)

Domain E-learning, MOOCs and social media

Build a social learner profile that contains information about leaners from his
interaction and participation in both MOOCs and social media

Purpose

Level of formality |Formal

List of the different concepts that model the user profile in both MOOCs and
social media environments, including the preferences of the user, personal

Scope involvement including behavior vis-a-vis a post (like, comment, share),
learning styles, etc.
Competency questions:
Which characteristics describe a learner in MOOCSs and social media?
Requirements Which characteristics are important to improve learner interaction in
and MOOQOCs?

competency questions [Requirements are analyzed based on study cases about the challenges that
surround learners in their process of learning including drop-out, lack of sat-
isfaction, lack of interaction.

b) Knowledge acquisition: The objective of this phase is to gather and elicit the domain
knowledge that is required for developing the ontology [38]. During specification
until conceptualization, our solution collects knowledge for modelling ontology us-
ing literature review approach about learner in MOOCs. Moreover, knowledge
about user profile has been acquired from other sources of information including:
articles, well known standards, handbooks, and other existing ontologies. We start
by modeling the main classes of each ontology, defining the concepts, relationships
and also attributes.

¢) Conceptualization: The aim of this phase is to structure the domain knowledge in a
conceptual model that describes the problem and its solution in terms of the domain
vocabulary identified in the ontology specification [38]. The conceptualization ac-
tivity includes the set of structuring knowledge tasks, shown in Figure 4 [39].
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Task 1:
Build glossary of terms

v

Task 2 : P >
Build concept taxonomies

v

Task 3:

Build ad hoc binary relation diagrams | >
Task 4 : PR
Build concept dictionary | >
Task 3: Task &: Task 7: Task 8 :
Describe ad hoce Deszcribe instance Describe class Dezcribe o+
binary relations attributes attributes constants
Task 9: Task 10:
Describe formal axioms Dezecribe rules W Ly
Task 11: e e e e e e >

Describe instances

Fig. 4. knowledge structure of conceptualization phase

Task 1: Glossary of terms. Table 2 and Table 3, highlight an excerpt of terms used
to construct the two ontologies.

Table 2. An excerpt of the glossary of terms of ontology-based learner profile

Name Synonyms Description Type

Learner

Profile Profile Describes learner’s characteristics and information | Concept

Basic Information/
Identification Personal
Information

Personal information such as name, address contact

info, agent and demographics. Concept

Describes the different Online account the learner
Online Account User account has, such as "Gmail account", "Facebook account”, | Concept
"LinkedIn account", etc.

Describes the learner preferred way for learning in-

Learning Preferences - cluding: preferred learning materials, preferred | Concept
learning styles, languages, etc.

Has Profile - -- Relation

Has Account - - Relation

Account - Describes the name of the online account attribute
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Name

Table 3. An excerpt of the glossary of terms of ontology-based user profile

Name Synonyms Description Type
Relates to user's personal connection and interaction in
Personal Involvement - terms of the relationship and information exchange. Concept
e.g.,”Posts”, “Hashtag”, etc.
. Describes the user interaction, including liking, com-
Interaction -- - ; Concept
menting, posting, etc.
A set of User Accounts whose owners have a common
Group User group | purpose or interest. Can be used for access control pur- | Concept
poses.
Relationship Friends The user's relation with others. Concept
Knows Has relation - Relation
Interact by - - Relation
Group Name - - Attribute

Task 2 &3: Concept Taxonomies and Ad

hoc binary relations diagram.

METHONTOLOGY proposes to use the four taxonomic relations defined in the Frame
Ontology [40] and the OKBC Ontology [41]: Subclass Of, Disjoint-Decomposition,
Exhaustive-Decomposition, and Partition. The goal of Ad hoc binary relations diagram
is to establish ad hoc relationships between concepts of the same (or different) concept
taxonomy [39]. Figure 5 and Figure 6 present a fragment of the ad hoc binary relation

diagram of the two ontologies.

LearnerProfile

+hasldentification

4

Identification

+hasLeamingPreferences

\%uhclass of

LearningPreferences

Subclass of +hasFrefLeamingStyle
PrefLearningStyle
+is +s A
+s )
+is
Perceive Receive Process Understand

Disjoint decomposition

Fig. 5. ad hoc binary relation diagram of learner profile ontology
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UserProfile
+has +ha
\ Subclass of
Basiclnformation Interaction
Subclass of 4s )-\;Ti 4 b
// +i5\\ Lig
Comment Like Share Tweet
Patrition

Fig. 6. ad hoc binary relation diagram of user profile ontology

Task 4: Concept dictionary. A concept dictionary contains all the domain concepts,
their relations, their instances, and their class and instance attributes [39], as highlighted
in Table 4 and Table 5.

Table 4. An excerpt of the concept dictionary of ontology-based learner profile

Class Instance .
Concept Name Instance Attribute Attribute Relations
Has Identification
Achieves Degree
Learner _ _ _ Has Internet
Profile Has learning preferences
Has activity
Holds account
Coursera
Online UI(Eig?;y - Account Name _
Account Facebook Account URL
Gmail
Competency name
Competency -- -- Competency de- Has competency
scription
PDF Learning
Learning materials Videos _ material type Has
g Images Learning PrefLearningMaterial
etc material format
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Table 5. An excerpt of the concept dictionary of ontology-based learner profile

Class Instance .
Concept Name Instance Attribute Attribute Relations
Follows
has BasicInformation
hasPersonalInvolvement
User Profile - - - has Interest
has Preferences
Holds Account
Interact_by
Knows
Facebook
User InSt?argm _ Account name Follows
Account stag Account URL Member_of
LinkedIn
Tweeter
Post _ _ Creator Has reply
Description shared_by
Group_name Has member
Group - - Group_description Has moderator
moderator_name

Task 5: ad hoc binary relation in details. The goal of this task is to describe in detail
all the ad hoc binary relations included in the concept dictionary, and to produce the ad
hoc binary relation table. Tables 6 and 7 highlight an excerpt of ad hoc binary relation
for the two ontologies.

Table 6. An excerpt of ad hoc binary relation for ontology-based learner profile

Relation Name

Source Concept

Source Cardinality

Target Concept

Inverse Relation

(Max)
Has Identification Learner Profile 1 Identification -
Has learning preferences | Learner profile N Learning Preferences -
Has Learning Styles Learner Profile N Learning Styles --

Table 7. An excerpt of ad hoc binary relation for ontology-based user profile

. Source Cardinality
Relation Name Source Concept (Max) Target Concept | Inverse Relation
Has Basic Information User Profile 1 Basic Information -
Interact by User profile N Interaction -
Includes Interaction N Like -
160 http://www.i-jet.org



Paper—A Social Profile Ontology to Enhance Learner Experience in MOOCs

Task 6: instance attributes in details. The aim of this task is to describe in detail all
the instance attributes already included in the concept dictionary by means of an in-
stance attribute table. Tables 8 and 9 highlight an excerpt of instance attributes for both
ontologies.

Table 8. An excerpt of instance attributes for ontology-based learner profile

Instance Attribute Name Cﬁgﬁfg)t \.{.‘;I:ee Value Range Cardinality
Name Identification String - 1,1
Gender Identification String - 1,1)
Learning Style Type Learning Style String - 1,1

Table 9. An excerpt of instance attributes for ontology-based user profile

Instance Attribute Name Cﬁgfﬁft \1/_?);: ;{:#;Z Cardinality
Number Likes Like Integer -- 1,1)
Last reply date Comment Literal - 1,1)
Account name Online Account String - 1,1)

Tasks 7,8,9,10 &11: Describe class attributes, constants, formal axioms, rules and
instances. The aim of those tasks is to describe in details all the class attributes, con-
stants, formal axioms and rules already included in the concept dictionary. Once the
conceptual model of the ontology has been created, it is important to define relevant
instances that appear in the concept dictionary inside an instance table [39].

d) Integration: we use well known standards for modeling the learner profile in
MOOCs including: FOAF, IMS LIP standard as well as Felder’s taxonomy for de-
scribing the learning styles. For representing the user profile in social media, we use
the SIOC ontology.

e) Implementation: we use Protégé v5 to implement the two local ontologies. Figure 7
and Figure 8 represent the implemented ontologies.
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f) Evaluation: we have selected the Criteria-based evaluation approach. This approach
serves to test the usability of SPOnt. The criteria-based evaluation includes the re-
finement of our implemented ontology according to the domain experts’ feedback.
These criteria are:

- Clarity: we follow Gruber’s requirements [42]. In our case, we rely on the feed-
backs of the interviewed domain experts in e-learning to refine and verify the clarity
of the ontology. For example, at the level of the local ontology that represents the
user profile in social media, we had “interaction” and “Personal Involvement” as two
different concepts. The concept “Interaction” is used to represent user actions in
terms of “liking/disliking”, “commenting/replying”, “sharing a post” while the con-
cept “Personal Involvement” points out other actions including also his interaction.
During the interview, experts prefer to consider “Interaction” as a sub-concept of
“Personal Involvement” to deliver a more intended meaning.

- Consistency/coherence: Based on experts’ advice, the consistency check produced
many examples where changes were proposed. Ontology concepts should have a
logical consistency and avoid contradictions or ambiguity. We use Pellet reasoner
for that purpose.

- Conciseness: According to Gomez-Pérez [43], “ontology is concise if it doesn’t
include unnecessary or useless definitions besides explicit redundancies between
definitions”. For example, learner ontology had 2 main classes “Learner” and
“learner Profile”. The first represents the learner’s personal information, degrees and
relationships while the second one describes the profile such as learning style, pre-
ferred learning materials, etc. We realized that having the class “learner” is unnec-
essary, we added its sub-classes to the “learner profile” class.

- Correctness: “It is the correspondence of real-world entities and properties with
ontology concepts and properties”. We have carefully considered this criterion in

1JET — Vol. 17, No. 04, 2022 163



Paper-

A Social Profile Ontology to Enhance Learner Experience in MOOCs

our ontology development and validation. Domain experts’ feedback has greatly as-
sisted in the correctness and the verification of the ontology.

Step 2: Ontology mapping process using COMA 3.0. In order to find similarities
between the entities of the implemented ontologies, we use COMA 3.0 which is a
matching algorithm tool for ontology mapping. COMA implements an iterative algo-
rithm based on a collection of matching algorithms (matchers) [44].

We applied three individual matchers: “AllContextW”, “NodesPathW” and “Nod-
esNamesW”. Figure 9 represents an overall architecture of the mapping process. We
choose to highlight the mapping between Relationship concepts in both ontologies. Fig-
ures 10, 11 and 12 below point-out the match result for each matcher: Each line repre-
sents a correspondence between two concepts.

Matcher execution R

s~ Model Pool N /- ™ Vd Mapping Pool ™\
Matcher 1:
NodesPathW
Source: Ontology-based Learner Profile —
in MOOCs (O1)
—) Matcher 2 — -~
NodesNamesW Ontology O1 Ontology 02
Target: Ontology-based User Profile in Matcher 3
Social Media (O2) XilCall textW
\ y . / A S/
Fig. 9. Overall architecture of the mapping process
1.0 - (.0 [¥] [4] MatchResult_AllContextW
LearnerProfile 7, UserProfile
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We apply the” NodesPathW” matcher for the process of mapping. Figure 13 repre-

sents the mapped ontologies.

Step 3: Ontology merging process using COMA 3.0. Ontology merging is a pro-
cess of combining two, or more, ontologies into one. Consequently, the resulting ontol-

ogy stores knowledge from all merged ones.

Merging often utilizes a set of alignments to create deep interconnections between

ontologies and, in the end, merge them into one.

We evaluate the quality of the different matchers in order to choose the best for the
process of merging. For this purpose, we use the metrics: Precision, Recall and F-meas-

ure.

Precision and Recall are commonplace measures in information retrieval. They are
based on the comparison of an expected result and the effective result of the evaluated
system [45]. F-measure is defined as a weighted combination of P and R.

Given a reference alignment R: Precision and recall of some alignment A are defined

by:
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Fig. 13.0ntology mapping using “NodesPathW” matcher

Figure 14 points out the evaluation result of the three metrics. The merge result of
“NodesPathW” and “NodesNamesW” has the highest scores of precision, recall and F-
measure.

Merge Result Evaluation

12

08
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- HEm ]|
0

Precision Recall F-measure
m Merge_NodesPathW_and_NodesNames\W

H Merge_NodesMameW_and_AllContextW
m Merge_ModesPathW_and_AllContextW

Fig. 14.Evaluation Result of different combination between the match results

Based on the above evaluation, we merge the match result of both “NodesPathW”
matcher and “NodesNameW” matcher. Figure 15 represents the result of the merge.
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4 Conclusion and future work

The paper proposes an approach to construct a social profile for MOOCs based on
the learner profile in social media using ontologies. The aim is to improve the repre-
sentation of the learner profile based on many useful information and characteristics
generated from his interaction and participation in social media.

The main idea of our work, is to provide the learner with the courses that match the
best his interest and preferences, which will help him be more engaged and motivated.
The construction of the social profile is achieved by incorporating well known stand-
ards and ontologies such as IMS-LIP standard, FOAF and SIOC ontology as well as
the major concepts that describes the best a user profile in social media. We rely also
on ontology mapping and merging technique to generate the global ontology that rep-
resents our social profile ontology.

As future work, we intend to apply our model in an existing e-learning system in
order to evaluate the impact of the ontology on the drop-out rate. We will instantiate
the ontology with real data from both social media and MOOCs. We aim also to classify
learners based on their profiles using machine learning techniques for the purpose of
collaborative learning and resource recommendation.
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