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ABSTRACT
Personalization of learning is the core of current research
in the E-learning area. For effective learning, a personalized
content provided to each student remains necessary. Students
who use this educational web-based applications aim at learning
knowledge which corresponds to their expectations. However,
their school level and interests are different. Thus, the system
should recommend to students a learning content that match the
most their knowledge levels and is interesting enough to keep
their attention. This paper describe a method enabling system to
classify students depending on their school levels. This method
will allow a semantic classification of profiles integrated within
ontology. Accordingly, the system will be able to categorize
students in a definite profile based on their school level and make
a decision about the interfaces content recommended by each type
of profile. To evaluate the effectiveness of the proposed approach,
an experiment was conducted on students from middle school.
The experimental results show that, such a system recommends
to each student a field of study (FoS) whose subjects taught will
match the best their skills. The E-Learning content based on those
subjects will allow the enhancement of student’s school level.
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1. INTRODUCTION
The introduction of E-Learning concept has revolutionized the
educational arena. It is offered in a new way that impact different
types of learners [1]. E-Learning mode offers a greater flexibility
for students to study almost anywhere at anytime. However
students of different abilities need to receive different treatments.
The system must be able to recommend to students the pedagogical
content that matches the most their preferences and knowledge
levels. Hence, it is of great importance to provide a system
which can automatically adapt to learners’ knowledge levels and
intelligently recommend online resources that would favor and
improve the learning [2]. This ability to provide content that

are tailored to students is called personalization. In literature,
several methods for content personalization were proposed [3,
4, 5], the most used were cited in [6]: Information filtering,
Recommendation, Personalized information query, Auto-fill forms.
According to Resnick [7], recommendations concept is designed
to support users in making choices without sufficient experiences
of the alternatives. Recommendations are required in order to
help learners finding the study area that match their abilities.
Other possibility, that can be used to structure and model the
educational domain in order to be shared by a group of students,
is ontology based on semantic web, it’s an explicit specification
of a conceptualization or a model [8]. With the ontological
approach proposed in a e-learning context, students can obtain
the educational resources of interest dynamically and tailored to
their interests. This would keep their attention and also motivate
them. Sawang [9] emphasizes that student’s satisfaction is a
vital indicator influencing the overall success and quality of an
e-learning system, it is a main factor that influences students’
decisions to continue or drop-out of courses. This paper aims
to investigate a technological learning-based method integrated
into a system in order to recommend the most suitable FoS to
students. According to these recommendations, the system prepares
students to school success by supporting them through a remedial
courses related to the proposed FoS. Finally, a hybrid system
classified in two categories is suggested. The first one consists
on an educational recommender system (ERS) [10] that use a
specific method to recommend the FoS to students in accordance
with their school levels. The second category is an E-Learning
platform presenting pedagogical content in accordance with the
FoS previously proposed to students. This paper is organized as
follows. Sections 2, 3 and 4 describe some previous research related
to the proposal. Section 5 details the construction of the ontology
model. The student’s profile personalization method, based on
the FoS recommendation technique, is referred to in Section 6.
Section 7 applies the proposed model to Moroccan educational
system in order to affirm its relevance, and Section 8 shows how to
personalize the web content depending on student’s profile. Finally,
Section 9 provides the concluding remarks.

2. RECOMMENDATIONS IN AN E-LEARNING
ENVIRONMENT

E-Learning may include all types of technology-enhanced learning.
It refers to the use of computer technology to deliver information
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and instruction to individuals, it is also evolving into systems
consisting of a variety of technologies [11]. Moreover, E-Learning
enables to adapt learning content in a more efficient way by
using its recommendation side. However, recommendations in an
E-Learning environment are widely covered by literature under
various forms [12]:

- Recommendation of appropriate learning resources.
- Recommendation of actions that a learner should perform within
the e-learning environment.
- Recommendation to extend the content of an e-learning system
by related learning resources from the Web.

Indeed, due to the few number of system users in the E-Learning
area, the number of approaches based on collaborative filtering is
limited [13]. This gap will be resolved if the system included most
students belonging to middle and high school (from 6th to 12th
graders). In fact, this category of students’ need a recommendation
system able to guide them to the appropriate field and then to
support them through the pedagogical content that match the most
their abilities. As mentioned previously, when the system meet their
need, students’ satisfaction will be a main factor influencing their
decisions to continue with it. Consequently, the number of young
users will increase, which allows this system to succeed. Also, Such
a system will no longer need to replace collaborative filtering by
clustering, stereotyping, or rule-based techniques.

3. PERSONALIZED RECOMMENDATIONS
The E-Learning systems concern a wide disciplinary areas
and intended for users with different knowledge levels, the
personalization needs still cover:

- The content of the proposed learning activities, which may differ
from the data themselves and also by the level of difficulty.
- The interface and functionalities of the system based on the
construction of user’s profile [14].
- The sequence of activities.

To fill those needs, the E-Learning systems use information about
students that consist either by student’s activities logs or by
student’s profile [13]. In the domain of recommender systems,
different personalization techniques are combined to overcome the
disadvantages of single personalization techniques, this is called a
hybrid recommender system [15]. However, these approaches are
statically, i.e., they cannot select the most appropriate technique
[10]. For the specificity of educational area, the system can
benefit from availability of students’ school data (for example:
personal information, school marks, FoS) to apply the appropriate
recommendation method.

4. ONTOLOGY AND SEMANTIC WEB
With the emergence of Semantic Web, there has been much discuss
on the Extensible Markup Language (XML) role in resources
design for educational purposes (pedagogical/learning objects). If
XML has to play an important role in creating resources (micro
design), it still limited for reasons related to their exploitation and
sharing, which involve its inability to be used for their indexing
and location [16]. To fill this gap, the ontologies use remains
essential. The term ”ontology” has many different definitions,
it has been widely exploited in many domains (e.g., medicine,
education; and logistics) using it capacity to promote shareability
of knowledge bases, knowledge organization, and interoperability

between systems [6]. In educational area, ontological engineering
[17] has become a recurring theme and privileged way to
analyse, design and develop an E-Learning system. The specific
contribution of ontological engineering for E-Learning is providing
a structured and expressed representation shared by a community
(human or artificial agents), which makes reference and guides
their design. Psyche [18] add to this that it can provide a formal
representation, coupled with an inference mechanism allowing to
these environments to reason. To develop an ontology Noy [19]
gives the main following reasons :

—To share common understanding of the information structure
among community (human or artificial agents).

—To enable reuse of domain knowledge.

On the other hand, the ontological engineering plays a principal
role in the construction of learners’ profiles. In fact, ontology
based on semantic web is one of the possibilities of personalizing
the learning process which is used for structuring and modeling
a particular domain that is shared by a group of users in an
organization.

5. ONTOLOGY USE
To exploit the semantic web for pedagogical purposes, Nilsson,
Palmer, and Naeve [20] concluded that a conceptual modeling
is necessary. Indeed, ontology provides a framework for making
decision of the recommended web content. However, there is many
reasons to develop an ontology, some of them are :

—To share common understanding of information structure among
users or software agents.

—To enable reuse of domain knowledge
—To make domain assumptions explicit
—To separate domain knowledge from the operational knowledge
—To analyze domain knowledge

In this work, the ontology use will allow the construction of
student’s profile as well as the identification of pedagogical
concepts and semantic links they have. This aims to represent the
proposed model. The ontology schema (Fig. 1) consists of four
upper level classes, namely:

—”StudentLevel” : Student’s background, actuel level and his SLA
(school level algorithm) results.

—”StudentPersonalInformation” : represents static and permanent
student information and characteristics that concern student’s
interaction with E-Learning system.

—”Content” : Represents information relative to pedagogical
content of student’s interface.

—”InteractionPreference” : Student’s preferences regarding
interaction with the E-Learning system.

The purpose of this ontology is to exploit recommendations for
students based on SLA algorithm, in order to personalize their web
content. This E-Learning framework will support them during all
their study.

6. THE ’RMS’ MODEL : RECOMMENDATION
METHOD FOR STUDENTS

In most school systems, students have to choose a FoS at the end of
9th grade middle school. They are required to follow a track which
they have no prior idea if it is appropriate to their abilities. Given
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Fig. 1. Descriptive diagram of a part of ontology domain

the lack of permeability between pathways in traditional education
systems, such decisions were often irrevocable [21]. These things
should be considered before wasting time on a degree that students
will not complete, especially as some FoS are more difficult than
others, and some will not prepare you for the field you want to
work in. However, students should have a good understanding of
what will be expected of them academically before they make
a decision. A simulation of abilities together with a previous
preparation become necessary. Although if you decide you have
chosen the wrong FoS, you can always switch to a different plan.
Indeed, a RMS method based on students’ previous school marks
(psm) is proposed to simulate their abilities. The system will
propose the most appropriate FoS to student and will personalize
the student’s interface with pedagogical content belonging to this
same FoS. The goal is to provide to student the opportunity to be
proactive in his choice.
On the other hand, to classify students according to their levels
and their tendencies, most scholar systems use a weight called
coefficient (credit hour) given in order to lead hierarchy of school
subjects. In fact the coefficient reflect level or time requirements
of different subjects. But, depending on which school system,
coefficients can be used at high school or until university level.
However the following method can be applied for both of them:
Let Ci,j the coefficient of subjects Mi in the FoS Fj , the
coefficients’ matrix will be C = (Ci,j)( 1≤i≤p

1≤j≤q )
with i the subjects’

number and j the existing FoS number:

Cij =

 C1,1 . . . Cp,1

...
. . .

...
C1,q . . . Cp,q


( 1≤i≤p
1≤j≤q )

(1)

The student’s school mark in subject Mi at psm corresponds to Ni.
The system calculates the student’s mark by FoS as follows: For
each Fj , the corresponding mark for ’Student k’ is NFj,k

as:

NFj,k
=

∑p
i=1(Ci,j ×Ni)∑p

i=1 Ci,j

(2)

Thus, the recommended FoS for ’Student k’ is corresponding to the
mark:

NFk
= max(NFj,k

) (3)

7. APPLICATION OF ’RMS’ TO THE MOROCCAN
EDUCATION SYSTEM

The RMS method will be applied to the pre-university level of
Moroccan educational system (MES), which includes six years of
primary school, three years of secondary school college (SSC) and
secondary school qualifying (SSQ) of three years. EGA will be
applied to students in SSC. In this level, all subjects have same
coefficient, whereas at SSQ each subject is weighted by coefficient
depending on the FoS.
However, some students belonging to the MES are taken as an
example. Their Grade Point Average (GPA) at the end of SSC are
purposely taken close, to demonstrate that even if those students are
considered by school at the same and must have approximatively
the same pathways, their appropriate tracks are very distant. Next,
the system will proceed to recommend the appropriate FoS to this
sample of students.
A list of abbreviations is defined as follow:

—School sections: Experimental Sc (ES), Mathematics Sc (MS),
Literature and Human Sc(LHS), Economic and Management Sc
(EMS), Authentic Ed(AE), Industrial Technologies (IT), Applied
Arts (AAr).

—School Series: Sciences of Life and Earth (SLE), Physics
and Chemistry (PC) Agriculture Sc (AS), Mathematics Sc -
A- (MSA), Mathematics Sc - B - (MSB), Literature (Lt),

3



International Journal of Computer Applications (0975 8887)
Volume 84 - No. 12, December 2013

Human Sciences (HS), Economic SC (ES), Accounting (Ac),
Arabic Language (AL), Science of Sharia (SC) Mechanical (Mc)
Electric (El), Applied Arts (AAr).

—Studied Materials: Arabic (Ar), the first living language (LL1),
2nd Foreign Language (FL2), Mathematics (Mt), History and
Geography (HG), Sciences of Life and Earth (SLE), Physics and
Chemistry (PC) Technology (Te), Islamic Education (IE), Arts
Education (ArE), Physical Education (PE) Sociology (Soc).

—Grade Point Average is GPA.

Table 1 presents school marks obtained, in different materials, by
seven students at SSC level.

Table 1. students’ school marks at CSC.
Sts/Mts Ar LL1 FL2 Mt HG SLE PC Te IE ArE PE Soc GPA

St 1 18 10 9 10 15 14 7 13 17 12 14 15 12.83
St 2 12 14 13 18 11 14 16 13 13 11 16 13 13.67
St 3 6 8 9 17 19 7 7 14 13 11 10 14 11.00
St 4 10 12 11 14 11 12 12 13 10 10 11 11 10.25
St 5 11 12 10 14 9 17 16 13 9 10 14 5 11.67
St 6 15 17 17 5 17 7 4 6 13 12 11 16 11.67
St 7 14 12 13 7 12 4.5 4 12 10 17 8 14 10.46

For these recommendations for students, the current system is
based only on the Grade Point Average (GPA) to assign them to
their choices. These choices are influenced by social stereotypes
related to their social origins [22], especially if student has close
scores in all subjects (example ’Student 4’). Thus, the student
choice is arbitrary. It is unfounded on his abilities or a clear vision
of the chosen FoS. Also, if a same choice is maked by two students
or more, the current system gives priority to the one that has the
highest GPA, even if the other student is better in the important
subjects of the chosen FoS. This gives a skewed orientation. To
apply the RMS method, the coefficients’ matrix C = (Ci,j) is
presented in Table 2 .

Table 2. Coefficients’ matrix.
SS FoS Ar LL1 FL2 Mt HG SLE PC Te IE ArE PE Soc
ES SLE 2 4 2 7 2 7 5 0 2 0 4 2

PC 2 4 2 7 2 5 7 0 2 0 4 2
AS 2 4 2 7 2 5 5 0 2 0 4 2

MS MSA 2 4 2 9 2 3 7 0 2 0 4 2
MSB 2 4 2 9 2 0 7 3 2 0 4 2

LHS Lt 4 4 4 1 3 0 0 0 2 0 4 3
HS 4 3 3 1 4 0 0 0 2 0 4 4

EMS ES 2 3 2 4 3 0 0 0 2 0 4 2
Ac 2 3 2 4 2 0 0 0 2 0 4 2

AE AL 13 3 2 1 3 0 0 0 4 0 4 2
SC 10 3 2 4 2 0 0 0 12 0 4 2

IT Mc 2 4 2 7 0 0 5 10 2 0 4 2
El 2 4 2 7 0 0 5 8 2 0 4 2

AAr AAr 2 4 2 2 0 0 0 0 2 26 4 2

This matrix has a large impact on recommendations for students.
Thus, using equation (1) for ’Student 1’ in relation to FoS 1 (SVT),
the score is:

NF1,1
=

(2× 18) + (...) + (2× 15)

(2 + ...+ 2)
= 12.08 (4)

In the same way, the matrix of recommendations for students
is established (Table 3).
However, each student will be assigned to a FoS following equation
(2). For example, the score NF3

of the recommended FoS related
to ’Student 3’ is:

max(NFj
) = max(10.73, ..., 10.82) = 12.41 (5)

Thus, the FoS ’SE’ corresponding to score 12.41, will be
recommended to ’Student 3’.
The results of this step show that even if the GPA of students
are close, their recommendations are significantly different. This
explains why the impact of GPA currently adopted on the student’s
orientation remains biased. These results, which are a kind
of student’s school level projection in the near future, give a
preliminary idea about his real capacity in each FoS. This will
permit to recommend the most suitable FoS to student.

- Findings :

As shown in the current system, the students’ affectation is not
established correctly, since it does not consider several factors.
Thus, school system is dealing with a great loss of students’
potential. Thereby, the RMS method propose a solution to this
problem by evaluating students individually.

Fig. 2. Evolution of students’ levels.

In Fig. 2 there are 3 types of curves :GPA represent students’
average according to their final grade point average in middle
school, RL represent students’ average after choosing a FoS in
accordance with the current system and RMS represent students’
average after using RMS method. The first observation in this figure
is for Student1’Student 1’, who has a GPA of 12.83, after choosing
a FoS according to the current system, his average decline and so
his level, but if he chooses a FoS according to the RMS method
his average becomes 15.34 which reflect a considerable progress
in his level, this is available also for the majority of students.
Consequently, if the student choose his career by himself or guided
by school counselors, his level might increase or decrease. But, if
he is guided by such a system, he will be sure that it’s the most level
he can achieve (according to his actual abilities). Consequently,
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Table 3. students’ Assignment.
St/SS ES MS LHS EMS AE IT AAr GPASt/FoS SLE PC AS MSA MSB Lt HS ES Ac AL SC Mc El AAr
St 1 12.08 11.70 11.97 11.49 11.41 13.52 13.96 13.14 13.05 15.34 15.08 11.82 11.75 12.41 12.83
St 2 14.81 14.92 14.86 15.14 15.05 13.44 13.32 14.23 14.38 13.03 13.54 14.68 14.78 12.36 13.67
St 3 10.73 10.73 10.94 11.27 11.84 10.96 11.60 12.41 12.10 9.81 11.08 11.84 11.72 10.82 11.00
St 4 10.16 10.81 10.46 11.41 12.54 8.08 7.76 9.32 9.57 7.25 8.74 13.76 13.47 10.91 10.25
St 5 13.22 13.16 13.00 13.00 12.68 10.48 10.16 11.14 11.24 10.69 10.62 12.68 12.67 10.50 11.67
St 6 10.05 9.89 10.23 9.78 9.70 14.80 14.76 13.09 12.90 14.50 13.36 9.18 9.36 12.64 11.67
St 7 8.14 8.08 8.34 8.22 8.82 11.50 11.54 10.48 10.43 11.81 10.95 9.64 9.51 14.45 10.46

Fig. 3. System architecture.

once the student choose a way, he has a good chance to improve
his school level.

8. THE CLIENT INTERFACE CONTENT
PERSONALIZATION BY USING ONTOLOGY

The objective of web personalization is to give students a
content they want or need. Thus, knowing their profiles is an
important task for content recommendation in web personalization.
For this, Some applications directly involve user data through
surveys, questionnaires, submitting personal information during
registration, and so on. In this case, the type of content may be
provided for users according to their choices and preferences [23].
Some other applications, building user profiles in accordance with
log files, are engaged without the user direct involvement [24].
However, a hybrid approach will be proposed for this task. It’s
based on student’s abilities defined by RMS method. This section
will elucidate how the system will adapt its content depending on
student’s profile. Indeed, the main axis to select the educational
resources that will fuel the web interface, is based essentially on the
FoS assigned to student as well as the evolution of its interaction
with the system. The student’s profile includes preferences learning
style, his level, his achievements and shortcomings. This profile is
modeled by ontology. In this way, the profile of each student is
described by annotations in accordance with ontology. With these
profiles the system identify the student’s needs in order to promote
the success of his learning. Finally, the system is able to adapt at
first its contents according to the student’s profile, and in a second
time to evolve this same content depending on the student-system
interaction by exploiting traces left by the student on web. To

build the adequate recommendation for community of students, the
proposed system is composed of four main parts (Fig. 3) :

—An adaptation module : The students’ activities data
(Pedagogical content used, test results, marks earned, web
pages navigated) are collected within this module, in addition to
the registration form and the students’ sessions.

—A recommendation system : This module is based on student’s
profile and student’s history to recommend the appropriate
learning resources. Then, the list of recommended actions and
recourses are sent to the adaptation module.

—A student model ontology : The ontological schema has a main
role in constructing the student’s profile.

—A ’RMS’ model : The Recommendation Method for students
is based on students’ previous school marks (psm) in order to
provide their results to ontology.

The main goal of system’s evolutionary part, is to support students
throughout their schooling career, in order to enabling them to
make their best choice. Making a good choice will facilitate the
learning task for any e-Learning system.

9. CONCLUSION
Helping students in improving their school levels will have
a considerable impact in social and economic aspect. In one
hand, students will diversify their knowledges and skills, make
better choice of careers and consequently they will increase
their standard of living .In the other hand, that will support
economic development goals. However, such a system will enable
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students to manage and plan their learning and career pathways
in accordance with their abilities and interests in education and
will contribute to their personal fulfilment. In addition this solution
will also support students through pedagogical content presented
and managed by the E-Learning framework. The later will help
student to understand and to go deeply in the courses that interested
them. The proposed student’s model will enable to optimize the
educational recommendation through an adaptive system. To do
this, RMS model based on students’ school marks will be applied
as a first step. Then, the proposed method based on ontology
will allow the student to be orientated optimally and to satisfy
several criteria and requirements. Thus, students can learn more
conveniently than before with a system that meets their needs
and interests. The evolutionary aspect of this system is revealed
through the possibility of students migration from one profile to
another dynamically, depending on their interaction with system.
Future work involves the study of assignment’s influence on
Student-System interactions.
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