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39TAbstract : 39Te-learning has become the most popular educational system used in the world, learners can easily 
access information without time or space constraint  and learning is adapted to each learner's cognitive profiles. 
However, in this kind of teacher training has no direct contact with learner allowing him to assess his progress 
or to adapt the evolution of learning to his abilities and his level. Hence the importance of integrating the 
monitoring of learners in distance learning platforms and individualize learning units according to each learner. 
In this paper, we focus on the learning regulation process to offer each learner an individualized pedagogical 
path for the targeted competency. This regulation adopt a system which implement an orchestrated components 
in a services-oriented architecture (SOA) to collect, filter, analyze and regulate traces generated resulting from 
learners' activities and interactions. 
 
39TKeywords : 39T  Individualization, traces’ analysis, pedagogical process, learning path. learner profile 

1. INTRODUCTION 
 
The Learning personalization refers to how to place the person in a situation adapted to his / her abilities, 
expectations and needs (Dehon and Derobertmasure, 2008).It is personalized by selecting resources and 
activities (courses or exercises). The goal of personalization can be the learning individualization. In this case, it 
is necessary to have learner profile and activities' models suitable for autonomous learning. These activities may 
include remediation by offering "new learning opportunities to the student through tailor-made aids depending 
on the difficulty he or she encounters" (Dehon and Derobertmasure, 2008). 
Several studies have been conducted around the pedagogical paths' personalization and new types of adaptive 
learning systems  aim at responding to the increasing need for individualization based on learners' 
characteristics. However, It’s important to take into account learner profile and its progress to adapt constantly 
its learning path, to assist the learner in the acquisition of a competency. 
Our approach (Bendahmane et al., 2016) proposes the implementation of components in a services-oriented 
architecture (SOA) to collect, filter, analyze and regulate traces generated resulting from learners' activities and 
interactions. To design the proposed services we represent learner profile and modeled competency according to 
competency based approach. 
 

2. LEARNER PROFILE 
 
In e-learning, learner is confronted with himself, he must be able to gradually take ownership of his learning 
profile. He must become the teacher who analyzes and interprets his learning process to gradually discover all 
the implications. Thus, the system must collect and sort information related to the learning process and then 
make it available to the learner so that he can exploit them (Jean-Daubias, 2003). In particular, it is important 
that the environment allows the learner to become aware of his weaknesses in assessments (Bourdet and 
Teutsch, 2000) in terms of knowledge. 
The personalization of the pedagogical path is based on the learner profile. A learner profile is a collection of 
information about an individual learner. Its aim is to provide a view of current development and future potential 
in terms of self-learning access (Gardener and Miller, 1999). 
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25TThe Learner Profile is constructed from learner learning style of which contains about the learner preferences 
and characteristics, and learner learning objectives, competencies and knowledge. 
 
(Zemirli et al.,2005), studying the work of 25TKostadinov (Kostadinov,2003),25T Proposed a  three-dimensional profile 
(Figure 1) : 

• Preferences data for search preferences and user interests; 
•  Personal data, 
• Data on the user's work environment (location Geographic, software and hardware configuration). 

 

 
Figure 1 :  Multidimensional Representation of Learner Profile (Zemirli et al.,2005) 

2.1 PREFERENCES 

A learner preference is a set of descriptions encompassing : 
  - The activities which his intends to accomplish in the system 
  - How to do it  
  - Type, order of results and how to display information. 
 
We distinguish three types of preferences (Carrillo-Ramos et al.,2006): 

• Activity Preferences: Concerns the activities that a user wants and can accomplish in the system. 
•  Result Preference: Concerning the content and preferred format of the functionality. 
•  Display Preferences: About how the user wants to display. 
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2.2 LEARNING STYLES 

25TSeveral researches in psychology and education science asserts the impact of the learning style on the learning 
process and encourages its integration into learning strategies in order to facilitate learners and improve their 
results. 
25TIn the literature, several definitions of learning styles have been proposed, that of Beshuizen et al. "A 
predisposition of some students to adopt a particular learning strategy independent of the specific requirements 
of the learning task" (Beshuizen and  Stoutjesdijk 1999). 
25TSeveral approaches exist for the implementation of Learning Styles: The Myers-Briggs Type Indicator, Kolb’s 
Experiential Learning Model, The Felder-Silverman Model (Felder, and Brent,2005), Dunn  and Dunn learning 
style model (Dunn and  Dunn, 1978), Honey and Mumford model based on (Honey and Mumford, 1992 ). In 
our approach, we implement the method presented by Felder-Silverman (Felderand Silverman, 1988). The 
Felder and Silverman model classifies learners according to the means they use to collect information and 
process that information. 
 

TABLE I. 
FELDER AND SILVERMAN LEARNING STYLE MODEL 

Learning Style Characteristic 

Active/Reflective 

Active : retain and understand information best by discussing it, 
applying it or explaining it to others; prefer group work; 
Reflective: retain and understand information best by thinking about it 
first ; prefer working alone ; needs thinking time during lectures. 

Sensing/Intuitive 

Sensing : like to learn facts; tend to be more practical and  careful; do 
not like courses that have no apparent connection to the real world 
Intuitive: prefer discovering possibilities and relationships ; like 
innovation and dislike repetition; tend to work faster and are more 
innovative but may be careless 

Visual/Verbal 
Visual : remember best what they see, (e.g. pictures, diagrams,  
demonstrations); 
Verbal: gets more out of words, either written or spoken explanations. 

Sequential/Global 

Sequential: gain understanding in small sequential, logical steps; 
tend to follow logical stepwise paths while problem solving; may not 
understand material fully but are still able to solve problems and pass 
tests. 
Global: seem to learn in large jumps, absorbing material almost 
randomly without seeing connections, then suddenly "getting it"; 
may be able to solve complex problems quickly, or put things together 
in a novel way once they have grasped the big picture; may 
have difficulty in explaining their knowledge; 

2.3 COMPETENCY MODELLING 

We consider competence as "know-how that integrates skill and knowledge, which is complex, which refers to 
cognitive, affective, social or psychomotor skills and which is specific to a set of situations". (Lasnier, 2000) 
To promote and integrate e-learning competencies, it is necessary to provide reusable definitions of the 
competency, through different systems (CEN/ISSS CWA, 2000). 
In this vision, several models are proposed to describe competence in a formal way such as the definition of 
IEEE Reusable Competency Definition (IEEE RCD) (IEEE Reusable Competency Definition) and the IMS 
Reusable Definition of Competence or Educational Objective -RDCEO) for the reusable competencies 
definition or the education objective (IMS-RDCEO, 2000). 37TIn our proposal we opted for IMS-RDCEO. 
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Figure 2 : IMS-RDCEO specification 

 

2.4 KNOWLEDGE TYPES 

Receptive knowledge items can be  categorized using a didactical ontology defined in (Altenhofen and Schaper) 
: 

• Orientation knowledge helps a learner to find her way through a topic without beingable to act in a 
topic-specific manner (“know what”). 

•  Action knowledge helps a learner to acquire topic related methods, techniques, or strategies (“skills”, 
“know how”). 

•  Explanation knowledge provides a learner with arguments that explain why something is the way it is 
(“know why”).  

•  Reference knowledge teaches a learner where to find additional information on a specific topic (“know 
where”). 

These four basic types are further sub-divided into a fine grained ontology shown in Figure 3. 
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Figure 3:  Knowledge types ontology 

2.5 LEARNING OBJECTIVES 

Objectives ontology defines a classification of learning objectives that are used, by learners to formulate their 
intentions and hypermedia units to specify the objectives they seek to achieve. An objective is defined by its 
type and a subject taught in the field and can be measured by a degree of control (very low, low, average, good, 
very good). 
We retained the Bloom taxonomy (Bloom 1975) to organize the objectives. This taxonomy is composed of six 
classes of objectives: knowledge, comprehension, application, analysis, synthesis and evaluation.  

3. PROPOSED APPROACH 
Learners personalized treatment requires a personalized diagnosis, as Perrenoud (Perrenoud, 2005) claims in an 
interview: "Individualizing formative evaluation is essential simply because it participates in a diagnostic and 
problem solving process .... . Differentiated pedagogies require more than a personalized diagnosis, they require 
a personalized intervention ". 
37TTo answer this question, we propose (bendahmane et al, 2016) a model witch analyze and interpret learners 
activities' traces during their interactions with learning environment to improve learning quality. These traces 
analysis can generate indicators to regulate learning path taking into account learners' characteristics. The idea is 
to collect traces from the training environment, analyze and exploit them. 
The proposed model is orchestrated according to services-oriented architecture principles. the aim is to 
decompose our system into four features, each one is decomposed into basic and autonomic functions. These 
functionalities called services will collect, classify, analyze and exploit traces generated during the interaction 
between learners and learning environment. Figure 3 shows the proposed system orchestration plan. 
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Figure 4. The orchestration plan of the proposed system 
 
Each learning process involves one or more skills acquisition. Therefore, before each learning situation, the 
teacher defines one or more objectives for the proposed educational activities. These objectives must be 
decomposed into criteria. Traces collected from database must correspond to those criteria. 
Our model (Figure 4) provides a "collection" service that is based on this criteria to collect learners activities' 
traces. These traces are usually stored in log files, XML files or databases according to the learning 
environment. Traces' extraction from log files are based on data format. For XML files or database, SQL 
language will be helpful. 

The service "classification and analysis" aims to classify learners according to their preferences. 

The idea is to analyze and group learners' traces according to the similarity degree. This similarity will be 
measured by the web pages visited frequency in e-learning environment and the semantic similarity between 
these visited pages. These traces' analysis will consider the learner model based on IMS LIP and produce a set 
of performance indicators according to indicators' types desired by educator. 

These indicators analysis will allow teachers to individualize learning path for each learner or learners group by 
changing the proposed learning activities' order. The "regulation" service will be in charge of this task. 
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4. CONCLUSION 
The model we present is part of a global vision to promote learning and favour the acquisition of the target 
competencies desired by the educational system via an adaptive environment taking into consideration; the 
learner, his needs and objectives.  
In perspective, we expect experimentation and results' analysis to judge the suitability of our proposal . 
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