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 The rapid evolution of Collaborative e-Learning Systems migrates to the use of new 
technologies such the artificial intelligence (AI). In this context, the role of AI in increasing 
the quality of learning and making it more productive, persistent and efficient. In addition, 
it can accomplish repetitive and complex tasks in record time and unmatched accuracy.  
These advantages offer the ability to interact with learners in an almost human way. This 
interaction could be made on the base of adaptive hypermedia techniques, Multi-agent 
Systems technology and a cognitive learner model. 
In this paper, we present and analyze some existing intelligent collaborative e-Learning 
systems on the basis of their various features such as collaboration features, intelligent 
actors’ interaction, adaptability measurement, cognitive student modeling, and security 
measurement. Our analysis aims to provide important information to researchers, 
educators and software developers of educational environments concerning strengths and 
weaknesses of those e-Learning systems. According to this study, we found that some 
collaborative e-Learning environments, even the use of the mentioned technologies, still 
poor in terms of the structure of human cognitive architecture aspects and the capacity to 
assess the help provided to learners. For these reasons, we present, in the end, some 
prospects in order to determine how we can improve these systems to stop the reasons of 
abandoning courses. 
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1. Introduction  

The evolution of the Internet and the development of 
educational content have led to the emergence of a new mode of 
education called e-Learning (electronic learning). This mode is 
used in several areas including employee training follow-up or 
self-training. E-Learning tends to develop around the world 
following the evolution of new Information and Communications 
Technologies (ICT) in the educational field that allows him to have 
many advantages such as the ability to facilitate teaching, and the 
accessibility of educational resources. This mode of learning is 
based on remote access to the provision of educational resources 
and learning services. The online learning environments are 
recognized by a whole different set of appellation vary according 
to the tasks assigned to them. Those environments remain in 
constant evolution, we cite WBT (Web-Based Training), LMS 
(Learning Management System), LCMS (Learning Content 

Management System) CLCS (Computer Support for Collaborative 
Learning), MOOC (Massive Open Online Course) etc. 

Generally, the analysis of e-Learning systems based on their 
characteristics and functionalities [1] [2] mention that each of them 
is credited for enhancing the acquisition of learners. They offer 
them the opportunity to learn using a modern, fun, and interactive 
strategies that are completely different to traditional learning in 
which requires the memorization of a set of knowledge to better 
get them back on the day of examination. These programs also 
gives to the learner the choice of lessons that meet his needs 
without obligation to follow the lessons imposed by the teacher. 

Despite all their benefits, these systems have recognized a 
major obstacle due to poor management of learning time and lack 
of orientation on the platform. In addition, the geographical 
dimension causes a difficult finding of available human 
accompanist in e-Learning environment during the whole day and 
throughout the learning period. Moreover the difficulty of finding 
always learners with the same profile available to collaborate. As 
a result, the learner can simply be lost depending on the huge 
number of resources and links. In fact, this eventually leads him to 
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feel that online training is boring and decide automatically to drop 
out.  

According to the reason mentioned before, several statistics [3] 
[4] [5] [6] have been realized showing us the number of students 
training leave, as example Figure 1 concerning “MITx course, 
6.002x (Circuits and Electronics)” available on edX online 
learning platform [7]. This example indicates the number of 
learners participated during all phases of the training. It illustrates 
that there is a high drop-out rate appears from the first week. And 
after completing the 14 weeks of study, it remains a few of student 
arrive to accomplish this course. In terms of numbers, there are 
approximately just 4.6% of students have succeeded while the 
95.4% withdrew. 

 
Figure 1: Dropout rate among those who initially registered [7]  

Consistent with this context and precisely with the accelerated 
development of information technologies as well as the trend 
towards the use of smart devices, the integration of artificial 
intelligence makes a great change in the society in the context of 
Collaborative e-Learning Systems. It remains as an appropriate 
solution to make educational system more productive, persistent 
and efficient [8]. It allows the creation and extension of various 
intelligent technologies such as adaptive hypermedia techniques, 
agent technology, and web services which makes e-Learning more 
effective and flexible. In the same case, the use of Multi-agent 
Systems (MAS) technology in the design and modeling process of 
learning environments has evolved spectacularly. It proved its 
ability in modeling the different actors of e-Learning systems and 
managing their interactions to meet their dynamic and execution 
needs by their innovative features like intelligence, autonomy, 
reactivity, social ability, and proactivity. However, even though 
there are collaborative e-Learning environments using the 
mentioned technologies, they have structured with a minimum of 
consideration the relevant aspects of human cognitive architecture, 
a low capacity to assess the help provided by learners and several 
other weaknesses. 

This paper, as an extension of work originally presented in 15th 
International Conference on Emerging eLearning Technologies 
and Applications (ICETA) [9], is organized as follows. Section 2 
presents general principles of collaborative online learning by 
presenting the different activities of e-Learning system’s actors as 
well as the interaction between them. Section 3 presents an 
overview of distributed artificial intelligence, multi-agent systems, 
and adaptive systems in order to indicate their importance for 

improving the educational systems.  Section 4 is based on an 
analysis presenting the advantages, the limitations of some existing 
agent-oriented collaborative learning system, and comparison 
between them on the basis of a multitude of criteria: collaboration 
features, intelligent actors interaction, adaptability measurement, 
cognitive student modeling, and security measurement. In the last, 
we will present certain recommendations in order to indicate how 
can improve these systems for stopping the main reason for drop-
out. 

2. Collaborative e-Learning Systems 

2.1. Features and advantage of e-Learning 

E-learning becomes an essential part of modern education that 
allows learners to consult the pedagogical content effectively 
everywhere and any time [2]. These contents are organized into 
modules that can be assembled into personalized training courses. 
Currently, many studies show that e-Learning training has better 
results compared to traditional classroom training. It is considered 
as an efficient and attractive way for computer education delivered 
or mediated a pedagogical content and learning experiences by 
means of digital technologies. These systems are recognized as a 
software environment designed, specifically, to meet the needs of 
distance education and to allow organizing the online content in 
which the authors have a simple interface to deposit their contents 
(within predefined themes and organized in categories). They can 
associate one or several downloadable files to their courses [2]. 
These systems are characterized by a number of advantages like: 

• The ease of sharing, exchanging and using varied learning 
modalities (audio sequences, videos, animations, 
diagrams);  

• Flexibility and adaptability according to learner 
availability (By providing training at any time or by 
allowing the learner to learn at his/her own pace and in an 
individualized way); 

• The relative reduction of costs for learners and trainers 
(elimination of accommodation and travel costs) and 
increased accessibility of training. 

E-Learning follows a new economic model of production in 
which a large number of people join with new communication 
tools. Learning is an active process where tutor plays a leading role 
in training to help advance learners by placing more emphasis on 
monitoring, accompanying rather than transferring expertise. The 
e-tutor occupies several goals, for example, he animates the group 
or the community of learners, he determines the most adapted 
training course to learners, he offers him the help in his first steps 
and he ensures the pedagogical follow-up of the training 
(personalized advice, analysis of the progression, answers to the 
questions of the learners). As in traditional learning systems, the 
teacher was previously the sole holder of knowledge. However, in 
modern e-Learning systems, his role is to facilitate learning by 
guiding learners to make good use of knowledge [10]. He can also 
observe the progress of student's activities in order to motivate and 
guide them during their prevent failure or abandonment. 
Moreover, the role of the learner is no longer similar to his / her 
role in traditional learning which is limited to the memorization 
and evaluation of his knowledge on the day of the exam, but he 
governs his process learning by transforming information into 
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knowledge and creating interactions with other members of the 
group. Before learning, students set goals and learning tasks of the 
plan. During learning, they work together to accomplish tasks and 
monitor their progress. And after learning, they evaluate their 
performance and plan for future learning [1]. 

Online education systems revolve around a set of 
functionalities such as: 

• Administrative management of the platform. It concerns 
the management of registration in training and the 
management of administrative data training.  

• Creation of courses and training plans (creation of teaching 
scenarios, curricula, and preparation of the various 
evaluation tests) besides changing or add course content 
and activities, schedule management and training path 
planning.  

• It allows classification, indexation, and administration of 
pedagogical materials. As well as consultation of 
educational content, individualization of learning and 
communication between trainers and learners and between 
learners. 

• It determinate roles of trainers, groups of students and their 
access by specifying content types, communication 
modes, test types, and by facilitates communication with 
students or between them by messaging or forum.  

• It authorizes creation and modification of individualized 
training paths as well as follow-up of the activities of 
learners on the platform (time spent online in the course 
notes, dialogues, work deposited on the platform...). 

E-learning researchers aim to improve distance learning 
systems in two areas: organizationally and functionally. The first 
by taking note the standardization of self-training materials and a 
quality approach, providing training opportunities and broadening 
the prospects for dissemination to employees, suppliers, and 
customers [1]. The second by trying to personalize the learner's 
profile according to training, to reduce costs, to save time and to 
make learning more effective. 

2.2. Definition and principles of collaborative learning 

Since the evolution of the web, the semantic field of the word 
"collaboration" has evolved considerably. Several education 
experts point out that school is not just a place to learn facts. It is a 
place for a student to interact with one another and learn the basics 
of communication, etiquette, and respect for others. Actually, 
many studies have focused on the collaborative e-Learning system 
that is defined as the learning strategy where several learners 
interact with their partners, share ideas and help each other to 
achieve their common goals [11]. These educational environments 
are designed and dedicated to encouraging individual work and 
group work in various fields involving the domain of instruction. 
In the same context, Andrew Carnegie as an American Industrialist 
and philanthropist define collaborative work as follows: 

“Teamwork is the ability to work together toward a common 
vision. The ability to direct individual accomplishment toward 
organizational objectives. It is the fuel that allows ordinary people 
to achieve extraordinary results”. 

In collaborative e-Learning, actors can work together 
regardless of geographic location or time limitation. In other 
words, it provides learners with a great flexibility of time and place 
as well as excellent asynchronous interaction [12]. This mode of 
learning follows a learner-centered approach by involving new 
roles for teachers, accompanists, and learners.  It can be reported 
that students can undertake problems that are more complicated 
and gain a better understanding of the material by working 
collaboratively [13]. For that, learning content is becoming 
increasingly hypermedia intelligent and collaborative, which 
allows placing initiative and power in the hands of learners to 
access the information. Moreover, this system makes the 
responsibility of collective and global learning. Indeed all 
members of the group stay in regular contact, each learner must 
participate in the group in an action to be realized, each member 
can contribute to the action of other members of the group to 
increase its performance. According to Walckiers and De Praetere 
in the case of collaborative work, there is no a priori distribution 
of roles: individuals are gradually subsumed into a group that 
becomes an entity in its own right [14]. 

Generally, Collaborative e-Learning provides functionalities 
essential in the educational process, such as real-time, as well as 
offline data and information gathering, analysis and distribution, 
embedded feedback, assessment, and collaboration. All of these 
functionalities are based on synchronous and asynchronous 
learning tools for interaction [15]. Where synchronous tools allow 
real-time communication between people remotely 
geographically: instant messaging, voice telephony, audio 
conferencing and video conferencing, etc. Indeed, the actors must 
be at the same time facing their respective computers. While 
asynchronous tools allow for time-and-space exchanges are e-
mail, forum discussions, portfolio, wiki, and blog. In this type of 
system when a person sends a message, the receiver can read it for 
a few minutes, hours or days later. 

Accordingly, Collaborative learning is a construct based on 
several sources. It feeds on the values of constructivism and relies 
on cognitive theories to explain the mechanisms of learning. For 
this reason, it promotes the integration of students in homogeneous 
groups which have the same profile and the common cultural and 
social aspects. This integration allows the development of critical 
thinking in the learner, as well as the emotional and pedagogical 
support of weak students. That can create for learners a source of 
motivation and consequently increase the communication skills, it 
can also support the realization of a continuous formative 
evaluation. 

3. Artificial Intelligent technologies For Education  

John McCarthy, an American computer and cognitive scientist 
pioneer and inventor, was known as the father of Artificial 
Intelligence (AI). The term AI was proposed, in 1956, by this 
person in Dartmouth Artificial Intelligence conference [16]. It was 
the first artificial intelligence conference organized to draw the 
talent and expertise of others interested in machine intelligence for 
a month of brainstorming. It refers to the ability to interact with the 
user and respond to their actions in a natural way [17]. It is 
recognized as a computer discipline that aims to model or simulate 
so-called intelligent human behaviors such as perception, 
memorization, decision-making, understanding, and learning [16]. 
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Among the areas where artificial intelligence is ready to make big 
changes is the field of education. The application of AI to 
eLearning content is not just a cost-saving solution; it also opens 
up a whole new way of looking at learning itself.  

Several advanced research has been done in this area, 
particularly in the field of intelligent tutorial systems (ITS) so that 
research aims primarily at making learners benefit from 
technological advances in artificial intelligence. It can adapt 
educational software to student needs by putting more emphasis on 
certain subjects, repeating things that students haven’t mastered, 
and generally help students to work at their own pace [17]. AI will 
shift the role of the teacher to that of a facilitator so that teachers 
will supplement AI lessons, assist students who are struggling, and 
provide human interaction and hands-on experiences for students. 
AI-driven programs can give students and educators helpful 
feedback by allowing students to get the support they need and 
choose majors based on the areas they are doing well. And by 
providing for teachers ability to find areas where they can improve 
teaching for students who may be struggling with the subject. Data 
powered by AI can change how schools find, teach, and support 
students as well as it can point out places where courses need to 
improve. It also may change where students learn, who teaches 
them, and how they acquire basic skills [18]. Similarly, it is 
altering how can find and interact with information. In like manner, 
AI can make trial-and-error learning less intimidating in view of 
the idea of not knowing the answer or even failing is crippling. For 
this, artificial intelligence could help students learn in a relatively 
non-judgmental environment, especially when AI trainers can 
offer improvement solutions. 

So, the use of artificial intelligence remains as an appropriate 
solution to make educational system more productive, persistent 
and efficient [8]. In order to achieve this intelligence, it must be 
aware of the user's objectives and knowledge for the purpose of 
designing adaptive educational intelligent systems. These systems 
try to help users during their learning by limiting the browsing 
space, suggesting the most relevant links to follow, or providing 
adaptation comments to visible links [19]. Add to that, integration 
of multi-agent systems offer an original approach to designing 
intelligent and collaborative systems. Multi-agent systems are 
characterized by the distribution of global control of the system, 
and by the presence of autonomous agents evolving in a shared and 
dynamic environment. They are more adapted to designing a 
learning environment where each member must manage and 
exchange knowledge, and collaborate with others to achieve its 
goals [15]. The fundamental aspects of these intelligent e-Learning 
systems are the ability of perception, inference, learning, 
reasoning, and knowledge-based systems [20], resulting from the 
integration of the agents’ cognitive architecture. This latter aims to 
treat the process of development and use of knowledge through the 
set of mechanisms of human cognition. In other words, it models 
specific tasks based on the simulation of human behavior to create 
a model able to understand, reason, and solve problems [21]. 

Due to the benefited of artificial intelligence, we will be 
interested in the modeling of intelligent behaviors that are the 
product of the cooperative activity between several agents in order 
to design an adaptive system respecting the personal needs of each 
learner and to have agents capable of interacting similarly to 
humans thanks to the integration of cognitive architecture. 

3.1. Agent and Multi-Agent System in education 

The design of a distance learning system involves a complex 
set of processes that are sometimes difficult to associate in a 
coherent and evolving system. Multi-agent systems (MAS) are 
proving to be relevant for solving these types of problems thanks 
to its great ability to structure knowledge transfer systems and open 
new perspectives of assistance to distance learning. MAS is 
currently considered as the most active research discipline which 
they relate to several areas, in particular of artificial intelligence, 
distributed computing systems, robotics and software engineering. 
These systems are made up of several flexible and autonomous 
entities interacting with each other and called agents. According to 
Ferber, a multi-agent system can be considered as a macro-system 
composed of autonomous agents that interact in a common 
environment in order to achieve a coherent collective activity [11]. 

In literature, the notion of agent remains relatively vague to 
define. It is found that several researchers have defined this 
concept in different ways. All of these definitions look the same, 
but they also differ according to the application context for which 
the agent is designed. According to Ferber, an agent is defined as 
a physical or virtual entity, autonomous, located in an 
environment, capable of acting in an environment, communicating 
with other agents, perceiving its environment, reproducing itself 
[11]. This definition is supported by Wooldridge [22] in which 
present an agent as computer system located in a certain 
environment capable of autonomously performing actions in that 
environment, achieve its goals. Another frequently cited definition 
is presented by Russel [23]; he provides that an agent is all that can 
be seen as perceiving its environment through sensors and acting 
on this environment through effectors. Generally, agents aim to 
reduce the complexity of problem-solving time by dividing it into 
sub-problems, each sub-problem is assigned to an independent 
intelligent agent called “resolver”. To achieve this, agents are 
organized, negotiated and coordinated for the purpose of resolving 
a common goal [24]. 

Generally, Educational area based on multi-agent systems 
presents a series of advantages for reason that these systems have 
inherited the traditional benefits of distributed resolution and 
artificial intelligence. Among which we can mention that 
intelligent systems are open, i.e. they have the ability to 
dynamically add or remove features or services in the agent 
system. It recognized a flexibility of the computer tool which aims 
to make the programming simpler, to change agents’ behavior, and 
to add or to delete possible actions. They also have the advantage 
of the decentralization of the agents which aims at allowing to 
support the individual failure of these elements as well as 
distributed problem solving where a problem can be broken down 
into subparts, each of which can be solved independently to arrive 
at a stable solution. Moreover the speed of execution where several 
agents can work at the same time for the resolution of a problem 
thanks to the parallelism of execution. 

3.2. A required architecture for e-Learning system 

In order to build an intelligent educational system that is able 
to minimize the intervention of a human in the execution of tasks, 
to facilitate localization and customization of appropriate e-
learning resources, thus to promote collaboration in e-learning 
environments, as well as to be able to automate effectively learning 
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and administration tasks, and behave axially like a human, it is 
necessary to implement an architecture containing agents able to 
act similarly as human users. To achieve this goal, the 
characteristics of each type of agent must be specified. 

Agents can be classified based on the technology used to 
implement it, on the type of the agent or on the application domain 
itself. According to Wooldridge, agents can often be categorized 
according to their individual behaviors. Generally, two main 
categories of agents can be distinguished [22]: 

• Reactive agents: have not any representation of other 
agents or their own environment as well as their inability to 
account for its past actions. They behave in a “stimulus-
response” way in the face of what they perceive. This kind 
of agents argues that it is not necessary for agents to be 
intelligent individually for the system to behave 
intelligently [11]. In general, this category of agents only 
has a reduced communication protocol, which shows its 
weak communication capacity [25]. 

• Cognitive agents: are most represented in artificial 
intelligence distributed field. They are composed of a set of 
agents “intelligent” that include memory, attention, 
communication, and learning. Each agent has a knowledge 
base comprising all information and know-how necessary 
to carry out its task and to manage interactions with other 
agents and with its environment [26]. These agents have a 
global representation of themselves, their environment and 
other agents with whom they communicate. In addition, 
they also have an explicit representation of beliefs, desires, 
and intentions. 

This description shows that an agent is capable of acting 
autonomously according to the goals that it pursues. Thus it can be 
seen that cognitive agents are more beneficial than reactive agents. 
Where the latter impose more rigid behaviors, which shows that 
reactive agents are not very powerful since they are reduced to 
their own means [26]. Moreover, it does not have a complete 
representation of its environment and other agents. For that, we can 
summarize that the most appropriate architecture for an intelligent 
education system is the one that uses a set of human cognition 
mechanisms based on cognitive agents. And consequently, due to 
their performance, the integration of this type of agent allows the 
system implemented to benefit the use human knowledge process. 
Specifically, it is based on the simulation of human behavior to 
create a model capable of memorizing, learning, understanding, 
reasoning, and solving problems [27].  

The e-Learning’s cognitive architecture defines the manner in 
which a cognitive agent (learners, administrators, trainers ...) 
manages the resources that it has primitive. According to Anderson 
“A cognitive architecture is a specification of the structure of the 
brain at a level of abstraction that explains how it achieves the 
function of the mind” [28]. According to [27], we compared 
between a set of cognitive architecture and conducted a detailed 
functional comparison by looking at a wide range of cognitive 
components, including perception, goal representation, memory 
types, learning mechanism and problem-solving method. This 
comparison and other similar analyses [29] [30] [31], defined 
ACT-R as is the most appropriate architecture for e-learning 
systems which it allows to have a behavior more identical to that 

of a human compared to the other architectures. ACT-R is 
applicable with multiple domains. In Fig.2 we distinguish some of 
their application. 

 

 
Figure 2: The main applications of cognitive architecture ACT-R 

Recently, researchers on Cognitive science focus on the 
working process of the human brain that is resembled in various 
real-time applications. They show that the design of a learning 
system that is based on the integration of Anderson’s ACT-R 
learning theory could be able to properly analyze a learner’s 
behavior and know his or her cognitive state. It considerate each 
student has a cognitive profile and which can help the individual 
to be able to develop his or her learning skills and strategies in the 
light of useful self-knowledge. The system should learn like a 
human and should recognize the new skill, which is the main 
objective of cognitive science. 

3.3. Adaptive learning 

Adaptive hypermedia is a field that recognizes a strong use of 
artificial intelligence. The most popular hypermedia systems are 
related to the pedagogical field [32]. The hypermedia educational 
systems allow the creation of adaptive documents in order to 
establish some form of a dialogue between users and system. These 
documents stored on a computer support, as types of nodes 
connected by links [33]. Such systems offer to users the possibility 
to navigate in the hyperspace by allowing them to create their own 
educational path. The construction of the hypermedia is started 
when learner connects to visualize a course. In particular, the 
generation of content starts when the learner decides to activate a 
concept he wants to follow, or when he clicks on a hypertext link 
that leads him to another concept of the same course or another 
course [34].  

In general, there are two kinds of hypermedia systems differ in 
the manner of adaptation: The adaptable hypermedia system and 
the adaptive hypermedia. The adaptable hypermedia offers to the 
learner the opportunities to configure the system by changing 
certain parameters, and consequently, this system can adapt its 
behavior [34]. The adaptive hypermedia system is characterized by 
its ability to update dynamically the user’s profile during all phases 
of learning. This adaptation is done in different ways, either by 
using the user’s navigation actions or by analyzing his answers to 
the questionnaires, it can be also based on the initial information 
provided by the user to adapt the nodes and navigation [34]. 
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Moreover, the system can track and analyze the learner behavior 
and save it in a user model in order to adapt automatically the 
presentation consequently according to the characteristics of this 
model [35]. 

An educational hypermedia system is a system capable of 
adapting itself to the different characteristics of the students that 
are specified through a model. Brusilovsky [33] specifies that 
“Adaptive hypermedia systems are hypermedia systems which 
reflect some features of the user in a user model and use this model 
by adapting various visible aspects of a system to user”. Adaptive 
hypermedia aims to improve education systems by enhancing the 
assimilation of knowledge through the adaptation of links, content, 
and presentations to the user. These systems can considerably 
reduce the user’s path in hyperspace in order to avoid 
disorientation of user and the risk of misunderstanding the 
document.  

An adaptive teaching system implements mechanisms that 
leverage on domain knowledge, learner knowledge, and 
knowledge about learning processes. This adaptive teaching offers 
approaches and personalized educational content. Usually, in order 
to increase the profitability of an educational application for a 
learner or a group of learners that have different profiles, it is 
obviously necessary to adapt the system according to learner goals, 
characteristics, and interests. This adaptation can be done in two 
ways: presentation adaptation and navigation adaptation. The first 
kind of adaptation makes it possible for each user to view a 
personalized page that is different from that of the others [11]. 
Where the navigation adaptation is interest in helping learners to 
find their self in hyperspace or to oblige them to use certain links 
rather than others in order to follow the most relevant path [19]. 
This phase involves changing the navigation structure or defining 
how this navigation structure will be presented to the user.  

Learner modeling aims to give a complete and faithful 
description of all aspects of the user’s behavior. It represents the 
core of adaptive learning system. When a learner takes training in 
a distance learning session, the learner model evolves according to 
learners’ educational backgrounds and their responses [21]. This 
information can be directly entered by the learner (response to 
questions asked by the system), calculated from results of 
exercises or tests, or deduced from the learner’s behavior in terms 
of interaction with the system (navigation choice, document 
reading time, etc.). This model aims to present all the 
characteristics of learners helping to achieve adaptation [36]. 
Those characteristics are separated in learner model into two 
categories [26]: Domain Dependent Data and Domain Independent 
Data. The first reflects the status and level of knowledge and skills 
which student achieved in a certain subject and at the certain 
moment of time. This category is organized by a set of elements 
(concept, topic, subject…). The second includes information about 
the learner skills based on his behavior. This category may include 
generic information (demographic information, learner learning 
goals, interests, background and experience) and psychological 
information such as memory, perception, learning style and 
preferences, decision making abilities, critical thinking, analytical 
thinking for modeling cognitive aptitudes, and motivation, 
reflection, self-awareness, self-assessment, self-monitoring, self-
regulation for modeling metacognitive affective features…) [31]. 

4. Analysis of Agent-Oriented Collaborative Learning 
System 

4.1. Existing intelligent collaborative e-Learning system 

Many multi-agent systems that focus on the collaborative e-
Learning domain have been designed and implemented by 
integrating a wide range of functionalities. These systems offer an 
original approach to designing intelligent systems and provide an 
interesting solution for both problems of structuring and exploiting 
knowledge. Agent-oriented collaborative learning system offers 
many appropriate tools for designing a learning environment 
where each member must manage and exchange knowledge and 
then to collaborate with others in order to achieve its goals. The 
common goal of these systems is to improve the learning ability of 
the student/learner., among which we can distinguish. In the field 
of scientific research, there are several systems that meet these 
objectives. In this paragraph, we will present and analyze them it 
in order to clarify their strengths and limitations. 

4.1.1. ALLEGRO 

ALLEGRO is an intelligent environment [37]. This system 
offers flexibility, autonomy, and adaptability to the e-Learning 
environment base on MAS. It offers an individualized learning as 
well as CSCL (Computer Supported Collaborative Learning) 
which makes the system capable of supporting collaborative 
learning. This system is based on three theories of learning 
behaviorism, cognitivism, and historic-social. 

This system has six types of artificial agent:  

• Student Agent: aims to manage the learning student 
model and maintains individualized information about the 
apprentice.  

• Tutor Agent: will guide the learning process, decides 
what action to teach, how and when, It tries to detect 
mistakes in the process of the apprentice, in addition, it 
offers suggestions, critics, and recommendations through 
the selection of the suitable pedagogical strategy.  This 
agent aims to promote learner learning by asking Agent 
Diagnosis to send to the apprentice an appropriate 
evaluation according to its profile. Or by asking Expert 
Agent to offer certain knowledge to the learner according 
to the plan and its diagnosis.  

• Diagnosis Agent: is responsible for filtering and 
classifying the knowledge level of the learner.  

• Expert Agent: manages the content of the area or specific 
subject of learning and teaching. It sends knowledge to the 
apprentice when he asks for it or at the request of the 
Tutoring Agent.  

• Collaboration Agent: aims to group the apprentices by 
study topics, profiles or behavior and that’s why it tries to 
find students who are interested in the same subject in 
order to create synchronous or asynchronous collaborative 
communication.  

• Interface Agent: allows interaction between the user and 
the artificial agents. It allows the unfolding of knowledge 
and collaboration on the screen of the student. 
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4.1.2. BAGHERA 

BAGHERA is a platform for distance learning [38]. This 
platform has been implemented with the JATLite multi-agent 
application development environment. It proposes the basics of 
computer environments for human learning (EIAH) seen as an 
educational community made up of human and non-human agents 
who cooperate and work together to train students. Its functional 
objective is to construct a logical experimental, flexible, and 
adaptable platform for distance education. Its high-level MAS is 
used for collecting what is needed for its pedagogical behavior, 
while its lover level MAS is responsible to diagnose student’s 
conception. These diagnoses are based on the student’s action 
towards the Interface 

In the environment, each apprentice is supported by three types 
of agents:  

• Companion-Student Agent: aims to make the link with 
the rest of the system and the students. Also through this 
agent, the student can access his electronic binder and a 
specific graphical interface that will allow him to work on 
one of his exercises, save his work and request a 
verification of the proof he develops. 

• Mediator Agent: Chooses an appropriate agent to send 
the student’s solutions for verification. 

• Tutor Agent: He is an artificial designer. This agent is 
mandatory for every student registered in the system. 
When the teacher is absent, the tutor agent takes charge of 
the pedagogical follow-up for autonomous learning with 
regard to his student and the learning situation. 

Similarly, the teacher is supported by two types of agents: 

• Companion-Teacher agent: allows realizing the 
interface between the system and the teacher. It ensures the 
access of the teacher to his electronic locker. The teacher 
relies on the Companion-Teacher agent to connect with the 
students and other teachers who are available. 

• Assistant Agent: The main function of this agent is to 
manage the teacher’s record that contains all the exercises. 
The agent also manages the distribution of these exercises. 
For this purpose, he distributes them to the tutor agents 
who then transmit them at the appropriate time in the 
electronic binders of their students. 

4.1.3. I-MINDS 

 Intelligent Multi-agent Infrastructure for Distributed Systems 
(IMINDS) [39]. It provides a multi-agent infrastructure for 
Computer-Supported Collaborative Learning (CSCL) that is 
capable of monitoring and tracking both students and teacher 
activities and making decisions to support the users. This system 
allows the learner to learn, interact with other learners as well as 
with the tutor and it also allows it to form a group. I-MINDS 
provides standard online collaborative features. The infrastructure 
is also capable of machine learning, allowing the agents to improve 
their performance over time or to adapt to individual user 
behaviors [39]. In this system, intelligent agents interact to serve 
tutors and learners. I-MINDS provide collaboration in two 
principle manner: forum and whiteboard. During Forum 

communication, student agents recognize some aspects of tracked 
behaviors including the number of messages each student 
contributed to the forum, the average length of each message, and 
the average quality of each message. Also during whiteboard 
collaboration, student agents track behaviors including the time 
that each student spent on the whiteboard and the tools (e.g., 
annotation, drawing, and eraser). This architecture provides to a 
teacher the ability to send their lectures directly from the classroom 
to the students via whiteboard technology. I-MINDS consists of 
three intelligent agents:  

• Student Agent: manages the interaction channels among 
students and exchange information between the teacher 
and the students and the group agent. The student agent 
presents the learning material to the student. It can also 
assess and form a buddy group for the student that it 
serves. Other aspects of tracked behaviors include the 
number of messages each student contributed to the forum, 
the average length of each message, and the average 
quality of each message; 

• Group Agent: is designed to encourage collaborative 
learning groups. It controls the students’ interactions to 
assess each student’s contribution as a group member.  

• Teacher Agent: interacts with a teacher. It is responsible 
for disseminating information streams to student agents, 
maintaining profiles for all students, assessing the progress 
and participation of different students, ranking and 
filtering the questions asked by the students, and managing 
the progress of a classroom session. 

4.1.4. MASCE  

MASCE is the acronym of Multi-Agent System for 
Collaborative E-learning, it is a system described in [40]. It is 
intended in a blended learning to be used to support teaching and 
learning processes and also to encourage students to collaborate 
with peer to learn. The analysis and design phase of this system is 
done using Beliefs, Desires, Intentions-Agent Based Software 
Development (BDI-ASPD) to solve a particular problem in agent 
programming.  

This system consists of three main intelligent agents:  

• Student agent: helps the learning process of students. It 
provides the mechanism for initialized and update the 
student’s profile and preferences by tracking student 
behavior. During the learning process, once a student 
registers to follow a new course, a student agent dedicated 
to that course is created.  

• Instructor agent: has the ability to interact with the 
students as well as allowing a group of students to work on 
the same assignment. It provides pedagogical materials 
when requested by Assistant Agent for distributing to 
students’ agents, evaluates the progress and participation 
of different students, and maintains course progress.  

• Assistant agent: plays the most essential role in the 
proposed system. It is initialized as soon as any of the users 
start to use the system and acts as a mediator between 
Instructor Agents and Student Agent of a specific course. 
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It can also track the user’s preferences in different areas 
then can nominee a peer for the user to get help.   

MASCE allows the learner to review course materials, ask for 
help and evaluate the help provided to enable the system to have a 
list of best assistants [40]. Also, it allows students interacting with 
their tutors or the other learners using collaboration services 
provided: forums, wikis, blogs, chat rooms, e-mails. Hierarchical 
clustering algorithms are used for matching to find the best 
candidate helper for a peer according to the parameters collected 
by the system either from the user himself through a questionnaire 
or through user interaction with the system.  

4.1.5. MAS-PLANG  

MAS-PLANG is system that aims to offer characteristic of 
adaptability based on styles of learning for supporting distance 
adaptive education via the Web [41]. This system is based on the 
FIPA compliant multi-agent system, using Java, JavaScript Flash 
and XML languages. It provides content, navigation strategy, and 
navigation tools according to the students learning style. The 
environment is composed of two levels of agents: those of the 
higher level agent programmable (SONIA, Synthetic SMIT, 
Monitors, and Surfing), and the lower level (didactic agent, user).  

• Sonia Agent: is a simple reflective agent that for its 
operation uses data for the tasks that the student or the 
professor wants it to carry out, as well as certain events 
happening in the learning environment.  

• Navigation agent: organizes the navigation paths by 
direct interaction with databases and by communicating 
with the didactic agent and the user agent.  

• Synthetic agent: presents the messages coming from 
other agents, in the form of suggestions or warnings when 
the student exhibits special behavior during the learning 
activity.  

• Supervisor Agent: monitors the performance of JADE 
platform and other agents.  

• User Agent: builds and maintains the student model.  

• Didactic Agent: is based on information provided by the 
user agent to select the appropriate pedagogical strategies 
for the organization of the learning resources.  

• Exercise Action Monitor: monitors the student during the 
exercise solving processes.  

• General Action Monitor: monitors the action of its user 
and update the user agent.  

• Pedagogic Agent: evaluates the pedagogic decision rules, 
whenever student interaction with materials.  

• Controller Agent: Controls the operation of the agents 
that are assigned to the students or teacher during the 
learning session.  

• Exercise Adapter Agent: Builds the exercise according 
to the requirement of the student. 

4.1.6. SACA 

SACA is a Collaborative Learning System based on Agents, it 
is developed by Lafifi [42]. Its role is to measure the degree of 
assimilation of knowledge by learners. The different pedagogical 
activities, including learning, evaluation and of course 
collaboration are all realized using artificial agents. The assistant 
agent of the learner can assist him in his learning task (history, 
statistics, etc.). For its part, the assessment officer takes charge of 
the process of assessing the degree of assimilation of the 
knowledge of his learner. In SACA, learner modeling aims to 
construct a student model based on the observation of its behavior 
vis-à-vis the interface of a computer system. 

SACA is composed of a number of artificial agents: 

• Assistant Learner Agent: provides the learner with an 
interface that facilitates the learning task. He holds the 
learner model of the student, his learning history and his 
collaboration and evaluation history. The student model 
provides the information needed to understand learner 
progress and increase his learning and collaboration 
opportunities. 

• Pedagogical Agent: His role is to choose the pedagogical 
objectives to present to the learner by relying on the state 
of knowledge of the learner (student model), the final level 
to be reached (final profile) and the favorable educational 
strategy. 

• Collaboration Agent or Mediator: This agent can 
support the collaborative process between learners 
(collaboration request, search for a collaborator, choice of 
collaboration tool, etc.). It can negotiate a possible 
collaboration with the collaborating agents (mediators) of 
the other learners. 

• Evaluation Agent: aims to measure the level of 
knowledge of the learner by offering a set of exercises of 
different models and varying difficulties. He is asked to 
verify the acquisition, by the learner, of the knowledge of 
an educational objective of the subject to be taught. 

4.2. Measurement criteria required for a system  

4.2.1. Intelligent Agents Interaction in System  

The emergence and development of digital communication 
tools, which use the Internet network, make possible a faster and 
more frequent interaction between the tutor and the learner or 
between the different learners. This interaction is essential to 
enhance learning communities that enable learners to develop 
interpersonal skills, and to investigate tacit knowledge shared by 
community members as well as a formal curriculum. It can deal 
with the possibility of interaction between humans and agents, 
checking the possibility of asking for help and collaborating with 
an appropriate group with a large number of varieties and format 
that include asynchronous and synchronous communication using 
text, audio, and video. 

4.2.2. Adaptability Measurement of e-Learning Systems  

According to the third section, in order  to  have  an  effective  
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educational system, it must no longer be stable with fixed 
content for all users, but it should respect all the changes made to 
the user model for building dynamic content. For this reason 
Brusilovsky [24] has defined the high-level methods for 
supporting adaptive hypermedia and the lower level techniques 
that are used to realize or implement this support [1]. Fig.3 and 
Fig.4 indicate the breakdown of adaptive navigation and 
presentation techniques appropriate to an adaptive hypermedia 
system.  

 
Figure 3 : Taxonomy of adaptive presentation technologies [33]. 

 
Figure 4: Taxonomy of adaptive Navigation Support technologies [33]. 

 We will use the previously declared systems to analyze their 
adaptability based on the set of usable techniques. 

4.2.3. Cognitive Student Model 

This part presents how a student can manage his learning based 
on the assumption that no one learns exactly the same way. It aims 
to verify the degree of effectiveness of learner models of existing 
collaborative intelligent systems based on the nature of the learner 
characteristics represented. I.e. to check whether it is cognitive 
characteristics, meta-cognitive or only the representation of 
demographic information and some tests on the prerequisites of the 
learner. Cognitive Student Model designates the individual’s way 
of perceiving, evoking, memorizing, and thus understanding the 
information perceived. This technique aims to use the 
characteristics defined previously in the learner profile (the 
duration of reading a page, number of consultation of a course 
page, the number of repetition of a QCM, etc.) in order to adapt the 
platform to the learner, to process and store new knowledge.  

4.2.4. Learner /group of learners follow up 

Unlike face-to-face learning spaces, where the teacher corrects 
at every moment all information circulating in the classroom 
during the collective exchange of knowledge. In distance learning 
environments, it is totally different, sometimes a student may 

propose involuntarily a false knowledge, or provide knowledge 
that does not meet the needs of his colleague. Because of a large 
number of learners connecting to the platform coupled with the 
high amount of tasks assigned to tutors, sometimes it will be very 
difficult to check all information shared between learners in 
different collaborative tools. For those reasons, it is so essential for 
each learner agent or group of learners’ agent to evaluate the help 
offered by the system or by other learners during the collaboration.  

4.2.5. Security Measurement of e-Learning System  

Computer security, in general, plays the most important role 
which is to ensure that an organization’s hardware or software 
resources of an e-Learning system are only used within the 
intended framework. The aim of security is to protect the most 
critical information for the conduct of learning activities in order 
to maintain the trust of learners and also other actors. It is therefore 
essential to protect them against intrusions and unauthorized 
access like: 

• Protection of passwords, registration procedures and 
password recovery; 

• Access control of learners; 

• Content protection against copying;  

• Securing exams online; 

• Protection of private data related to users; 

• Traceability of content, educational activities and sensitive 
administrative operations through electronic signature and 
audit mechanisms for highly regulated sectors; 

• Backup and restoration of data in the event of a technical 
incident, etc. 

In general, IT security is based on six main objectives:  

• Authentication: ensuring that only authorized persons 
have access to resources; 

• Authorization: provides permission to perform a security 
function or activity. This security service is often 
supported by a cryptographic service.  

• Integrity: aims to ensure that data cannot be modified in 
an unauthorized or undetected manner;  

• Confidentiality: ensuring that only authorized persons 
have access to the resources exchanged. Any unwanted 
access must be prevented;  

• Non-repudiation: ensuring that a transaction cannot be 
denied;  

• Availability: aims to maintain the proper functioning of 
the information system and ensure access to installed 
services and resources with the expected response time; 

4.3. Comparison of Existing systems 

In the following table, we will analyze and compare some 
existing environments dedicated to collaborative e-Learning based 
on multi-agent systems according to the criteria described above. 
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Table 1: Comparative measurements between existing intelligent collaborative systems 

Measurements                      Systems ALLEGRO BAGHERA I-MIND MASCE MAS-PLANG SACA 

Collaboration 
Tools 

Synchronous Chat and video 
Conference Chat Chat rooms and 

Whiteboards Chat Chat Chat 

Asynchronous Email X Forum Email Email 
Email and 

Forum 

Intelligent actors Interaction 

A student agent 
is interacting 

with the Teacher 
tutor agent, 

Collaborative 
agent and 

Expert Agent 

A student interacts 
with three 

artificial agents: 
Companion, Tutor 

and Mediator; 

A teacher interacts 
with two artificial 

agents: 
Companion and 

Assistant 

The student 
agent manages 

the 
communication 
channels among 

students and 
between the 

teacher and the 
students 

Each student is 
interacting with 

the 
corresponding 

Student 
Manager Agent 
that helps the 

learning process 
of the student 

Student interact 
with different 

agents (SONIA, 
Monitoring agents, 

programmed 
agents…) 

Learner interacts 
with the Learner 
Assistant Agent 

Teacher is 
interacting with a 
Teacher Assistant 

Agent and Teacher’s 
Mediator Agent 

Tutor is associated 
with a Tutor Agent 

Adaptability 
Measurement 

Navigation X Adaptive link 
annotation Guidance direct X Adaptive link 

hiding 
Adaptive link 

annotation 

Presentation 
Inserting / 
Removing 
fragments 

X X 
Inserting / 
Removing 
fragments 

X X 

Cognitive Student Model 

Student model 
contemplates 
the learning 

style, 
understanding 
of the subjects, 
limitations and 

knowledge level 
of the 

apprentice.  

X X 

MASCE makes 
it possible to 

present 
relatively some 

preferences such 
as cognitive 

style (maximum 
numbers of 
concurrent 

discussions) 

X 

In this system, the 
cognitive level 

represents only the 
knowledge, and 

moreover, it is the 
learner who must 

manually choose his 
value (excellent, 

good, average, etc.). 

Learner /group of learners follow 
up X X 

I-MINDS 
student agent 
evaluates and 
forms a peer 

group (“buddy 
group”) for the 
student that it 

serves 

After each help 
session, each of 
the helper and 

helpee are 
provided with 
an evaluation 

form to evaluate 
his peer. 

X X 

Security 
Measurement 

Authentication X 

The application 
home page 

requires users 
(student, teacher, 
or administrator) 
to login to access 

their own 
interfaces 

Student connect 
for each of the 

classrooms 
using login and 

password 

Student logs to 
the system and 
is given a user 

name and a 
password for 

authentication in 
a specific 
course. 

A student must be 
connected to the 
system to have 
access to revise 
some specific 
sections of the 
lesson, solve a 

particular problem 
or enter the chat 

room. 

Learners, authors 
and tutors must 

register before any 
effective use of the 

system 

Authorization X X X X X X 

Integrity X X X X X X 

Confidentiality X X X X X X 

Non-repudiation X X X X X X 

Availability X X X X X X 
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4.4. Analysis and prospect for improvements 

Reviewing the existing intelligent collaborative systems, we 
have seen that they have advantages as they have limits. But 
generally, we can see that they are hardly trying to solve the 
problem of students’ drop out through the integration of certain 
information and communication techniques to benefit from his 
strength. If we analyze the table above, we can mention that most 
of these systems are reinforced by the involvement of many 
collaborative tools, whether synchronous tools such as chat, or 
asynchronous tools like email, Whiteboard and forum discussion. 
Particularly, this can be retained as a great benefit in online 
learning systems, but this is not always the case. Indeed, the 
majority of these systems offer certain collaborative tools for 
learners to work in groups without verification whether this 
collaboration is beneficial and may meet the needs and preferences 
of the learner, thus, simply put two people in contact does not 
necessarily guarantee a good result. Therefore, collaborative tools 
can have adverse effects if the system does not control the learner 
behavior. In most cases, learners spend all their time 
communicating with other colleagues off the topic of learning. For 
this reason, the system must be managed against the misuse of 
collaboration tools so that it does not lose its educational value. 
Further, the majority of these systems are interested in 
collaborative learning in groups, but they have never analyzed how 
these groups should be constituted even there have been several 
studies conducted on the ideal size of the group, and methods of 
choosing members for regrouping. 

As we have already shown in the third section of this article, 
the integration of agents in an e-Learning system suggests a very 
important improvement. It makes agents able to diminish and 
facilitate tasks to all human actors of learning platform. In order to 
have a more efficient learning environment, it is recommended to 
separate the tasks of different actors in the platform. I.e. it is better 
to have a system with multiple agents where everyone is 
responsible for specific tasks, instead of having, for example, one 
tutor or teacher agent who take overall responsibility for managing 
the whole  system. So, in an e-Learning system, it’s better to 
separate the teacher role for two or more actors such as the 
pedagogical author and the expert author. Where the pedagogical 
author (or instructional designer) utilizes all the pedagogical 
design principles, models, and learning theories available to 
achieve pedagogical goals as he supports the management and 
development of e-Learning course content, the creation of 
storyboards, development compliance manuals, etc. While the 
expert author tries to define what needs to be added to the e-
Learning course, and what can be put aside. Most of the time, a 
different expert author is used for each new e-Learning course. He 
usually works closely with the instructional designer to determine 
the key points and learning objectives of the course, as well as how 
the content will be delivered. Similarly to the tutor agent, it is 
necessary to separate the maximum tasks by creating specific 
agents such as the filtering agent that allows filtering multimedia 
documents stored in e-Learning system’s database in order to 
select an appropriate educational content adapted to the criteria 
specified in the student model. Or the technical assistant agent that 
is responsible for the good technical functioning, and the necessary 
updates in the learning environment. He must always be available 

to help learners if they have a technical problem, or if they do not 
master the use of the computer tools. 

From the table 1, we can observe that the personalization 
applied in these systems does not exceed more than one aspect of 
adaptation, i.e. they only adapt the navigation or the presentation 
of the interfaces. Moreover, they are limited to the use of just one 
adaptation technique, which is often inserting and removing 
fragment for presentation adaptation, and the adaptive annotation 
for navigation adaptation Indeed, this adaptation remains 
insufficient in the most existing systems and make their interfaces 
so very poor ergonomically. So we can summarize that there is a 
lack in the adaptation that should not be left behind.  

This analyze, we noted that the problem of the lack of 
adaptation techniques used is not the only obstacle that interferes 
with the flexibility of adaptation of those systems, but there is also 
the lack of learner modeling. Most distance learning systems have 
been structured with a minimum of consideration of relevant 
aspects of human cognitive architecture [43]. Each of them does 
not perform any user model representations while others offer a 
limited learner model such as SACA for example. It deals only 
with the acquisition of learner’s knowledge whereas learner 
modeling is no longer limited to modeling knowledge but also the 
representation of psychological aspects such as information on the 
emotional state and emotions, the intentions of the learner. In this 
system, the cognitive aspects can only be dealt with a simple 
question asked to the user aiming to specify the level of mastery of 
concept taught. Before starting the learning activity, the learner 
must manually indicate his level of knowledge using a simple 
value (excellent, good, average ...), which is still irrelevant. For the 
above reasons, it’s important to think about improving existing 
systems or to design a new system based on cognitive modeling of 
the learner, i.e. it aims to represent as closely as possible all the 
cognitive and metacognitive aspects relating to the behaviors of a 
learner. 

Not only misuse of cognitive student model but also the 
problem of helps evaluation by Learner agent or group of learner 
agent. We can distinguish that MASCE allows a learner to ask for 
help and to evaluate the help provided by another learner, and I-
MINDS allows the teacher to monitor the activities of learners and 
groups. And both systems are used to evaluate learners. Unlike 
MASCE, I-MINDS offers users the possibility of forming a group 
[39]. However, the others do not offer any follow-up of learners. 

Concerning the systems analyzed above, we can notice that the 
most of them lack the most basic conditions to prevent intruders. 
While the evolution of educational systems via the Internet 
currently is leading to a new concept of security threats against 
applications and users that affect e-Learning content design and 
tools. Besides that, even other systems that are partially secure, 
they only protect the authentication problem like MASCE, MAS-
PLAN, and I-MINDS. Indeed, when designing a secure e-Learning 
system, designers must have a clear idea of the threats they must 
prevent, and the technical capabilities of the attackers to specify 
accordingly the preliminary steps required to secure the system 
[44]. They must take into consideration the identification 
verification of the student being assessed by ensuring that the 
person answering is the learner who must have passed the 
assessment and not another person. They must also protect the e-
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Learning systems, especially when passing evaluation, against 
nodes and links attacks which affects the availability of evaluation 
pages and other resources [44]. In the same way, the system must 
be protected by preventing unwanted access and theft of 
documents that reveal user privacy information. In addition, they 
must secure the evaluation procedures by ensuring that the learners 
did not have access to the assessment procedures before taking the 
exam. Indeed, in an e-Learning environment, depending on time 
zones, some students can take their exam in one country while 
others are still reviewing. This problem does not matter for 
environments that just have awareness training on a subject, but 
they are more important for certified training. And as a result, that 
will affect the reputation of the risky platform, and negatively 
affect the quality of the degrees acquired. For that, the most likely 
attacks for these systems should be described independently of the 
specific implementation, to help designers to eliminate or mitigate 
these attacks if possible in the design phase not waiting for actual 
attacks to occur. 

5. Conclusion  

According to the originality of solutions offered by adaptive 
multi-agent systems, recently, e-Learning researchers often use 
MAS to solve many problems as selecting autonomously the most 
suitable learning objects that meet students’ preferences, or 
collecting and processing learners’ data in order to monitor their 
progress, motivate and guide them, and avoid their abandonment. 
In this study, we present the interest of artificial intelligence in e-
Learning system for the purpose of controlling the students’ 
dropout phenomenon. We analyzed some existing intelligent 
collaborative e-Learning based on various characters in order to 
determine their limits and propose some improvement that can 
make them more reliable for use. 

In this paper which represent an analysis of some existing 
intelligent collaborative systems, we concluded that these systems 
are still in need of improvement at the level of integration of a 
powerful learner model. This model should not be limited to a 
simple collection of learner biographical information or an 
assessment of learner level knowledge, but it must also be able to 
represent psychological aspects such as information on affective 
state and emotions, learner intentions, as well as cognitive and 
metacognitive characteristics. We found also that the most of the 
analyzed systems do not offer any follow-up of learners. 
Moreover, the lack of the most basic conditions to prevent 
intruders even the other systems that are partially secure, they only 
protect the authentication problems. 
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