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Abstract—Distance learning experiments have been launched since 2010 in
several Moroccan universities as part of an experimental approach. It, therefore,
seems to us that a strategy must be put in place to give this choice of education
its place in training and grant it the means necessary to achieve these objectives.
The objective of this article, on the one hand, presented the typologies of e-
learning systems, the e-learning platforms, and the standardization in the e-
learning field. And the other hand, present an overview of free and proprietary
e-learning platforms for teaching and learning, their functional architectures, as
well as the types of e-learning devices that can be created from these online
learning platforms.

Keywords—E-learning platform, learning management system, evaluation ap-
proach of the LMSs

1 Introduction

E-learning is a fast and efficient way of providing and sharing knowledge with
learners in different parts of the world. According to [5, 6], it is defined as the follow-
ing: “E-learning uses the Internet or other digital content for learning and education
activities, that takes full advantage of modern educational technology to provide a
new mechanism for communication and learning environment rich in resources to
achieve a new way of learning.”

In the 20th century, there was an international movement in favor of e-learning in-
tegration in higher education. This movement has been operationalized due to the
variety of the educational offer by universities, which most have opted to diversify
knowledge dissemination means (sounds, images, animations, etc.) to meet the needs
of their target public. If access to knowledge was previously conditioned by the phys-
ical presence in the classroom, technology enables its learners to exceed this condition
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of presence and be opened towards other learning modalities today. We can say that
e-learning brings solutions within the distance learning framework without pretending
to represent the panacea for all pedagogical dysfunctions. Among these solutions,
distance learning seems to be the challenge ahead to face the new training require-
ments in the digital era.

In the case of our study, the e-learning solutions that interest us are free e-learning
platforms, because their costs, their states of development, their directions, and used
technologies rendered them very close to the axis of this research.

If e-learning has many advantages in training, it cannot be said that its use some-
times poses certain problems.

Among these problems, we can point out the reluctance of teachers towards this
new approach to academic and professional training. The change in habits indeed
requires time to settle in. Bringing people to adapt to the journeys of change requires
taking up this problem of integrating e-learning into training by university teachers.

Furthermore, an Indonesian study aimed to explore the effectiveness of e-learning
usage in the classroom teaching process to promote students’ critical thinking ability
at the Institute IKIP Mataram [34]. Another work is mainly based on the prototyping
of disciplinary information space for a new LMS. This work is first to think about the
conditions for creating a real smart LMS between learners and teachers [33].

Therefore, we conducted a further analytical study on free e-learning platforms.
This is based on an approach to assess their quality [31, 32, 24].

2 E-Learning

For several years, information and communication technologies (ICT) have been
not only a new tool, a new medium, but also a means of opening up resources from
around the world. ICT can be considered the result of the convergence of three tech-
nologies: IT, telecommunications, and audiovisual, these three fields are associated
with the connected computer. The Internet has made this convergence a reality today.

We are thus faced with a new mode of communication which, by the quantity of
information which it makes available and the variety of its sources, poses problems
with considerable educational stakes in parallel to the certain advantages which it
provides at all levels.

We hear about distance learning, online training, e-learning, distance education. It's
a whole multitude of terms with similar apparent meaning, but which refers to differ-
ent aspects of new educational technology to the fashion, and that should be distin-
guished.

2.1 Definitions

The most possible and most current distance learning is currently based on the In-
ternet. For this, the term E-learning is increasingly used to include any open and dis-
tance learning using information and communication technologies. We adopt this
term as moreover in the rest of this book.
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e E-learning: This means "electronic education"; it is a discipline where teaching
theory and computer network technologies are combined to allow learners to com-
plete their courses via a computer network (Internet or Intranet) [29].

e Distance learning: A more general concept in the sense that the means used to
communicate between learners and trainers are not specified. Traditional corre-
spondence training, communication by telephone, fax, etc. can be part of distance
learning. We will note the linguistic nuance between the terms "teaching" and
"training", the first evokes a longer duration and the compulsory sanction by a di-
ploma while the second can mean a simple improvement of knowledge as is the
case for training staff of companies. We also speak of ODL! for open and distance
learning; the opening is made to a large audience. The most used opening tool to-
day remains the Web.

e Tele-education or tele-training: The use of telecommunication means it is more
important in this case (telephone, fax, Internet)

e E-learning platform: is software that supports the conduct of distance learning.
This type of software brings together the tools necessary for the three main users -
teacher, student, administrator - of a device, which aims at the remote consultation
of educational contents, the individualization of learning, and tele-tutoring [12].
These systems aim to put online comprehensive lessons where the student can pre-
pare his contrives, his license, his baccalaureate via these platforms.

2.2 Typologies of e-learning systems

Moving from the implementation of “face-to-face” training to the development of
e-learning requires cultural, organizational, and educational changes. The relation-
ships between trainees, content, and trainers are disrupted, making this development
delicate.

In fact, according to the needs of each learning situation (target audience, type of
training, area of training, etc.), we should end up with multiple systems articulating in
varying proportions remote working time, time of self-study work, and face-to-face
working times to adapt to the educational process and approach. Several categoriza-
tions have been proposed for e-learning systems ranging from the most global to the
most detailed. The most general classification offers two categories [29]:

e Synchronous systems define a "virtual classroom" where communication between
distance learning players is in real-time using sound, video, or chat

e Asynchronous systems where the student is not necessarily online with the teacher,
he can work in offline mode and communicate at scheduled times or on-demand.
The necessary and most used mode of communication in this kind of system is
electronic mail.

1 ODL: Open and Distance Learning
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e Training with tutored and synchronized self-learning: This type of training com-
bines remote work at a given time and face-to-face work. The device combines
self-learning at a distance (a tool and its concepts for example) with a common "re-
formulation" and an appropriation in the classroom. Self-learning is based on dif-
ferent activities based on documents of different natures (reading, guided handling,
exercises) described in a standardized guide sheet for the whole training, all availa-
ble for download from the training site. This self-learning takes place over a day
identified in the timetable of the trainees containing compulsory contacts with the
trainers by sending documents, replies to questionnaires or productions. Trainers
and tutors, present remotely, can be reached during this period at any time by vari-
ous means (telephone, messaging, etc.) to resolve any difficulties.

e Training with tutored and desynchronized self-learning: In this type of training is
found all the principles of the previous type. The difference lies in the desynchro-
nization of the distance. In this case, the work to be done remotely takes place
within a given period with a deadline. Contact with trainers and tutors still exists,
but the answers to the questions are not immediate.

o Self-training: This device is based on tools integrating the entire learning process,
from initiation to assessment without resorting to face-to-face. It is necessarily
desynchronized and the use of the tutor is limited since the tool should in principle
guide the learner as well as possible.

e Cooperative production: The distancing of trainees, if it individualizes their train-
ing, isolates them at the same time. However, group work remains a learning de-
vice, which must continue within the framework of these new methods. The setting
up, for example, of cooperative productions by precise specifications, generates a
dialogue and a confrontation between the different members of a group thus restor-
ing the interactivity between them. The trainers follow the progress of the work by
observing the development of production and reacting to it. All of the players are
therefore involved in the work. This modality probably requires the greatest inven-
tiveness on the part of the trainers.

o Alternating training tutored the use of remote communication tools to help develop
learning by action, at the place of action, and by the specificity of the work-study
program. Organized around work to be carried out in establishments, based on the-
oretical contributions in face-to-face or online and the use of an electronic logbook.
Each trainee has a referent trainer-tutor who follows the progress of the work
through this logbook and the delivery of the requested productions. The tutor can
be asked by the trainee any questions he has about his work.

o Autonomous work: The concept of autonomy naturally exists in the different types
of situations listed above. However, it is possible to identify forms of work that do
not require the presence of trainees at the training site. For example, the reading,
document, and information gathering phases, clearly identified in the training de-
vices and the schedule are not subject to face-to-face. They thus allow trainees to
broaden their research possibilities by using personal, local, academic resources,
whether documentary, material, or human.
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2.3  E-learning platforms

The development of an e-learning platform poses the constraints relating to the de-

velopment of websites but also presents certain specificities coming from its use for
learning. The main considerations are:

On the technical level: They relate mainly to computer and communication hard-
ware and software such as the hardware and operating system of platform users and
at the server level, multimedia tools, Internet connection (type, speed, etc.), down-
load, and messaging tools.

On the pedagogical level: They consist of taking into account the distance of the
teacher and possibly the pedagogical place on the one hand and the individuality of
the training on the other hand, and define the pedagogical contents and the standard
courses so that the platform has interest and motivation. It is also within this
framework that we define the modules, lessons, and envisaged courses.

On the administrative level: They relate to the management of learners' schooling
(registration, transcript of marks, etc.), the management of trainers (recruitment,
remuneration, etc.), assignment of learners to groups, assignment of trainers to
groups, etc.

Modeling Considerations: This is the engineering of e-learning systems. At this
level, models are chosen for the acquisition and representation of knowledge as
well as the design of interfaces to facilitate interoperability with other systems re-
lated to the platform, the reusability of modules, adapting to changes in the plat-
form environment.

The structure of an e-learning platform essentially comprises three actors: the

learner, the teacher, and the administrator of the platform. The role of a teacher can be
subdivided into teacher-designer, teacher-trainer (or teacher-tutor), teacher-corrector,
etc. We also find the administrator of educational materials and administrator of
schooling as a subdivision for the role of administrator. Each role is assigned specific
modules for its management. The main features of a platform are:

Creation of courses, tests, and standard courses.

Management of educational documents (indexing, classification, updates, etc.).
Management of a cooperative workspace between learners and / or teachers.
Monitoring of the learner's learning and evaluation.

Management of the learner's education.

Provision of work tools to the learner (specific editors, download tools, T.P simula-
tion tools, etc.).

Making available to the various actors of communications tools and the procedures
for their management (forums, messaging, chat, videoconferencing, etc.).

There are a large number of distance learning platforms on the international mar-

ket, around more than 600 including around forty under free licenses. Among the
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platforms under a free license (or GPL? license), we can cite Claroline’, Ganesha®,
and Moodle’, etc.

There are also proprietary licensed platforms such as E-doceo®, MyTeacher’,
Blackboard® (new name since 2006 of WEBCT, etc.

2.4  Standardization in the e-learning field

Standardization work in the field of educational technologies is mainly linked to
the work of the following organizations: IEEE®, IMS!?, and ARIADNE, ADL!'!,
AICC!2, and W3C"3. Two features are subject to standardization:

e Importing and integrating external educational resources into a platform.
o The reuse of courses and materials from one platform to another.

We will note the difference with general standardization work on Internet technol-
ogies (carried out by W3C) because this work will have an essential impact on the
standardization of educational technologies; this is the case for standards and proto-
cols such as:

XML, a general standard for structuring and exchanging documents on the Web.
WebDav, collaborative creation protocol for Web pages.

SMIL, the standard for structuring multimedia documents.

CSS, standard defining style sheets for HTML documents.

Likewise, the .Net strategy launched by Microsoft in July 2000, which consists of
using a set of a protocol called SOAP (Simple Object Access Protocol) which defines
how applications can communicate on a network, will influence the standardization
processes of educational technologies.

2 GPL: General Public License

? Claroline: https://www.claroline.net/

4 Ganesha: http://www.ganesha.fr/

* Moodle: http://moodle.org/

¢ E-doceo: http://www.e-doceo.net/
"MyTeacher: https://www.cerfi.ch/

8 Blackboard: http://www.blackboard.com

° IEEE: Institute of Electrical and Electronics Engineers
!0 IMS: Instructional Management Systems
' ADL: Advanced Distributed Learning

'2 AICC: Aviation Industry CBT Committee
3 W3C: World Wide Web Consortium
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Standardization in the field of educational technologies has been coordinated since

1998 by the IEEE LTSC!*. This Committee for the development of standards in the
field of educational technologies has established an action program aimed at promot-
ing standards, good practices, and practical guides facilitating the development,
maintenance, and interoperability of computer applications relating to education and
training.

The LTSC has set up a structure, which includes 20 working groups interested in

different themes such as:

Architecture and vocabulary.

Questions of interest to learners (learner model, task model, identification of learn-
ers, etc.).

Questions relating to the content (interoperability languages, internal course organ-
ization model, etc.).

Signage and documentation of educational objects (materials, courses, etc.).
Management platforms and systems.

Among the educational technology standardization projects, we can cite:
Instructional Management Systems: IMS, which is supported by the Educause

group (of American origin) and which brings together a large number of companies in
the IT sector, the multimedia training sector, the training organizations, and educa-
tional institutions, companies in general, and administrations (more than 160). IMS
was launched in 1994 and aims to develop standards in the following areas:

Description of educational materials (cataloged as metadata) to make possible
publication and research on the Web (and on any information system).
Interoperability of these materials.

Interoperability of platforms with materials and general information systems of
educational establishments for exchanging information.

Recording of information on students (diplomas, skills, etc.).

Exchange data between administration systems.

4 LTSC: Learning Technology Standards Committee
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Fig. 1. The hierarchical structure of the LOM [11]

IMS has led to the LOM!? standard. Figure 1 shows the main specifications pro-

posed by this standard.

There are adaptations of the LOM such as LOMFR proposed in 2006 by the CN36

group of AFNOR. LOMFR slightly modifies the LOM specification by notably add-

ing four elements to the general category:

e Resource reference date (date of a particular event on the resource: modification,

publication, etc.).
e Type of documentary (text, dynamic resource, etc.).

e Induced activity (briefly describes the activity that will use the resource: creating,

leading, self-training, etc.).

e Validation of acquired knowledge (allows you to express the quantity of teaching

or credit unit obtained after having reached educational objectives).

LOMER induces the concept of validation of acquired knowledge to inform the re-

sult of the use of the resource, but we do not know the criteria of the evaluation meth-

od to obtain this result.

'S LOM: Learning Object Metadata

1JES — Vol. 9, No. 1, 2021

57



Shareable Course Object Reference Model: SCORM!® is also a standard devel-
oped at the initiative of the United States Department of Defense. It is part of the
spectrum of IMS work. SCORM tries to solve three problems:

e Transferring a course, including student information, from one platform to another.

e The creation of “granular” materials used in different courses.

e Computerized research (in databases, on the Internet) of training materials and
documents.

The means envisaged are the standardization of the description of the materials and
the standardization of the exchange functionalities on the networks of these materials.
In October 2000, the following were defined within the framework of SCORM:

e Specifications to represent the structure of a course.
o Specifications relating to the launch of applications supporting these courses.
e “Meta-data”, document description items.

Content Package sl
- Meta-data
Organizations
Manifest File > Resources
(Imsmanifest.xml) (Sub)Manifest(s)
Physical Files

(The actual Content, Media,
and other file)

Fig. 2. Conceptual diagram of a package [9]

The techniques used are those of XML standardization (insertion of labels in doc-
uments).

' SCORM: The SCORM® (Sharable Content Object Reference Model) was created to address these
interoperability, reusability, and durability challenges. As a reference model, it was intentionally designed
to leverage standard web technologies as well as existing learning technology specifications that already
existed.
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Today, various platforms such as Moodle, Claroline, etc. run SCORM-type re-
sources in the form of packages. Content is packaged to make educational resources
available to the learner, LMS'!?, and content creators. It is a standard means (per IMS
specifications) for structuring and exchanging educational content between different
systems and tools, i.e., it allows the transfer of educational content between the LMSs,
the development tools, and the content bases.

The Content Package is represented by a compressed file in ZIP format, consisting
of two main components (see Figure 2):

o A file in XML format describing the structure of the content and the association of
the content with the resources. This file is called imsmanifest.xml and is located at
the root of the package.

e The physical files constituting the Content Package.

Instructional Management Systems — Learning Design: We can also cite the
IMS-LD specification, resulting from the work of the Open University of the Nether-
lands on educational modeling languages called EML'8, which is a metalanguage for
describing pedagogical models or scenarios (accompanied by resources and services
required to achieve one or more learning objectives).

Instructional Management Systems — Question and Test Interoperability: The
QTT specification of IMS allows us to represent the data structure of a question (item)
and a test (assessment), as well as the corresponding results particularly, attracted our
attention given the interest of this thesis for evaluation. However, as shown in Figure
3 which shows the main elements of version V2.1, this specification is based on tests
and therefore questionnaires and does not deal with open questions.

Author % Authoring Tool

Item Bank
Manager
) Tutor
ItemBank 1 Assessementitem

TestC uction Tool II AssessementTest k
i : A DeliverySystem i

— Candidate
e 2

Assessor Practor

Test Constructor

Fig. 3. Different roles of IMS QTI components [10]

'7 LMS: Learning Management System.
'* EML: Educational Modeling Languages
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Synthesis: Standardization in the field of educational technologies and the Internet
has an obvious effect on the engineering of learning systems. Indeed, the possibility
of interoperability and the existence of a metadata bank will lighten the development
of this kind of system and will facilitate their updating to adapt them to new parame-
ters. Only, these standards must cover all the functionalities of learning and a uniform
level of granularity that can meet the expectations of each designer. Their use by us-
ing adequate software tools will accelerate the production of courses with possible
questionnaires. However, if we want to work on the knowledge of a teaching field
with more dynamic and more “intelligent” processes as is the case of the evaluation of
the learner progression in the learning of a field when there are open questions (with-
out predefined answers) or the appropriate generation of content, we quickly notice
the limitations of these standards. This is mainly because the standards cannot model
the semantics of a domain, which would allow automatic processing of the represent-
ed components, which are in the majority of the cases educational resources.

3 Free and Proprietary E-Learning Platforms

Proprietary e-learning platforms are developed for the commercial activity of sell-
ing a distance-learning product (e.g., Captera, Training Industry, eLearning Industry,
Coursera .

Free e-learning platforms are offered in open code and are based on the philosophy
of "free software" defined by the "Free software Foundation" which considers free
software available in the form of source code, freely reusable and modifiable (see
figure 4). However, free software does not mean free because professionalism and the
quality of services require the expertise and costs associated with this quality.

Proprietary e-learning platforms have certain differences from free e-learning plat-
forms. The first important difference concerns the educational approach.

Programmers Programmers

Free distribution

of the communal
version

Objective: extended
of community

Subscription of the
improved version

of programmers
o0 o0
User Clients
community

Fig. 4. Principle of Open Source
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3.1  Social constructivism pedagogical paradigm

Traditional teaching is often criticized for being too centered on the teacher, there-
fore for being unidirectional since the student has only a passive role, which consists
of capturing information and memorizing it while the teacher is considered the expert
who transmits knowledge.

In contrast, social constructivism!®, which is a sociological theory of knowledge
developed by Berger and Luckhman [1], places the student and not the teacher, at the
center of the learning process. And stipulates that knowledge must be built collective-
ly between the teacher, the student, the group of courses, the professionals and spe-
cialists in learning, the social environment such as the family and the community
(hence the name of social constructivism). The learning links are therefore bidirec-
tional and multidirectional as illustrated in Figure 5.

r®\ “*"*‘:»\L\
ccnanger\ / = \%

critiquer e 3 \

a—— renforcer ——&> {\‘ : ﬁ Wy
coopérer C: x‘y} </

i: . i ‘: i
Y A
Fig. 5. Learning in society: socio-constructivism [7, 1]

As a result, even if the knowledge is personal, it is carried out in a social frame-
work, which brings benefits in the sense that the information comes not only from

what one thinks but also from social interactions with many other social workers (see
Figure 6).

!9 Social constructivism: is centered on the learner. The learner learns through its representations. The
construction of knowledge although personal is carried out in a social setting. The context and come from
both what we think and what others bring as interactions.
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Old balance Imbalance New balance
Fig. 6. The Social constructivist model [1]

The imbalance is a disturbing element, which requires an effort of understanding to
pass to a higher level of knowledge. In this new paradigm, educational contents are no
longer at the center of the learning process, what matters is the richness of social in-
teractions that allow knowledge sharing as illustrated in figure 6. This modern learn-
ing philosophy is, therefore, more than a form of distance learning because it not only
motivates students. This latter, who now plays an active role by transmitting their
knowledge, but also allows the teacher to have personalized contacts adapted to the
needs of each student and to animate the discussions and the activities to achieve the
common objectives of the class. Technologically, Open-Source learning platforms
allow this kind of pedagogical approach, as evidenced by the approach of Martin
Dougamias, designer of Moodle, which is based on this social constructivist peda-
gogy, which places the user, and not the platform, at the learning center. The
PLUME? university team, which has set up a platform in France inspired by this
learning philosophy, even asserts about traditional platforms that more than 70% of
devices fail due to poor needs analysis, but also due to the wear and tear that users
experience when faced with the virtuality of the platform. All these seven exchanges
on the Web must be supported by exchanges between humans and not between hu-
mans and platforms, because of weariness, discouragement then failure [4].

The emphasis on social interactions explains why Moodle now benefits from a
large international community of members, an annual conference of users who are no
longer just professional developers but also ordinary users, documentation online
developed in wiki media and translated into 85 languages around the world, and final-
ly interactive multimedia services to better understand the pedagogy of the platform.

3.2 IT environment

Among the technological and functional advantages of open-source platforms,
which differentiate them from proprietary platforms, we can cite the following as-
pects:

20 PLUME: Promoting Useful, Controlled and Economic Software
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Standardization, normalization, and interoperability: An important aspect of
functionality is that of interoperability, which is very limited in proprietary environ-
ments when it is a fundamental requirement for developers of free and open-source
software. Compliance with standards guarantees good interoperability with other
software. Since the sources are open, there is no point in using incompatible protocols
or non-standard file formats. The standardization of data also makes it possible to
reuse it by other software in a reliable manner and at a lower cost.

As a result, standardization not only ensures an improvement in the educational ef-
ficiency of software products but also a better economic efficiency of investments in
online training. In his study on the standardization of online training, Simard [8] pre-
sents the main attributes of this standardization, which have been grouped in Table 1.

These attributes are considered by the author as advantages because they are not
found, or only partially, in environments that do not conform, or hardly conform, to
norms (jury recognition) or standards (de facto recognition only).

We will not discuss in the brief how-to standardize e-learning because it is a vast
and very complex subject that does not fit into the objectives of our research which
were defined when the brief was introduced.

If we go from generic standards relating to all aspects of software quality (e.g., [ISO
9126 [25, 26, 27, 28] to specific standards relating to a particular aspect such as in-
teroperability with its standards like SCORM and IMS specific to e-learning. We can
cite a study carried out for Sun Micro-System and in which the authors' Collier and
Robson [3] describe well the advantages of interoperability standards for all stake-
holders.

For the software system purchaser, the main advantage is the non-dependence on
the manufacturers of these systems. For the latter and their designers, the work and
therefore the cost of designing interfaces is reduced because it is no longer necessary
to develop interfaces specific to each software product, as in the proprietary approach.
As a result, the manufacturer achieves significant economies of scale when demand
increases. Finally, for the user, interoperability standards allow them to access and
share the contents of a wide variety of educational resources.

Table 1. Benefits of standardizing e-learning [8]

Criteria Description

Enable research, identification, access, and delivery of online training content and

A ibilit . .
coessibility components in a distributed manner.

|Allow the use of content and components developed by an organization on a

Interoperability given platform by other organizations on other platforms;

|Allow the reuse of contents and components for different purposes, in different

Reusability applications, in different products, in different contexts, and different modes of
access.

Durability |Allow the contents gnd components to face technological changes without the
need for reengineering or redevelopment.

Maintainability The ability to support the constant evolution of pedagogical content at a low cost.

Adaptability |Allow tailor-made modulation of contents and components
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Efficiency, reliability, and reusability: The availability of source codes allows
users not only to consult them but also to modify them. Consequently, experienced
developers can resolve errors located in code quickly. This ensures free software bet-
ter efficiency compared to proprietary software whose design flaws are not quickly
modified because their publishers often have the habit of not fixing these flaws until
the release of a new version of their software. Besides, this efficiency is also accom-
panied by good reliability because, as the popular jargon says about free software:
"With enough eyes to watch, bugs can no longer hide" [1].

Free software development is a process to which a large community of developers
and publishers, spread across the world, contributes. This development process is
effective because it allows, therefore, considering several technical solutions, the best
of which are selected by a natural selection process. The development process is not
only effective but it is also profitable because the reuse of the code is an important
source of saving time and therefore money.

For all these advantages, free software is often considered free or is bought at a rel-
atively modest price compared to the high purchase costs of proprietary software such
as Captera, Training Industry, eLearning Industry, Coursera... However, free soft-
ware publishers generally offer service contracts associated with their products to give
professional guarantees to their customers who have the freedom to subscribe or not
according to the needs and the IT resource management policy of each of them. Free
software is therefore not free software. However, the relatively low acquisition costs,
thanks to the availability of source code for a very large number of users, and less
dependence on suppliers are added to reduce operating costs thanks to the adoption of
interoperability standards and the sharing of reusable educational objects.

4 Teaching and Learning Systems

It is a coherent whole made up of resources (material and human), strategies,
methods, and actors interacting in a given context to achieve a goal " [21]. He speci-
fies that: "The learning device aims to allow someone to learn something with the
technological tool.

We propose to integrate the role of the teacher in the learning device. Research in
CEHL2I studies the means of assisting the learner and to those who favor this learn-
ing (teacher, trainer, tutor, peers, etc.).

In national and international research in EIAH, there are already many types of
personalized devices from LMSs or LCMSs such as Moodle, Claroline, ATutor, and
Sakai where the courses are online and open. These devices are developed within the
framework of DE, face-to-face training, and open training. They are called Virtual
Campuses. Online University. Virtual Universities namely:

2l CEHL: Computer Environments for Human Learning
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MOOC (Massive Open Online Course)

PLE (Personal Learning Environment)

VLE (Virtual Learning Environment)

C3MS (Community, Content, & Collaboration Management Systems)

4.1 Massive open online course

Massive Open Online Course. MOOCs are open online courses that bring together
a large number of students. They have not failed to interest many economic and polit-
ical actors who see in them a successor to e-learning or distance learning devices to
train a large number of people.

Table 2. Comparison between cMOOCs and xMOOCs

Comparison of

MOOCs ¢MOOCs xMOOCs

Develop digital, social, and intellectual skills [Acquire knowledge. "Find an answer"

Learning outcomes R .
& associated with the web. "Choose an answer"

Open and forward-looking, knowledge is to [Elementary or at least thematic where
Thematic be built through experience, the debate of knowledge is formalized, stable, delim-
ideas, analysis, model identification . ited introductory course

Connectivist approach, building your learn- |Traditional approach: well-structured
Pedagogical model [ing by sharing and discussing with others course, the material provided, work and
tests, reassuring

Learners with digital skills prerequisites Larger audience, learners with fewer
digital skills

Target audience

The MOOC movement was created to provide access to high-quality education in
remote corners of the United States and the world [13]. MOOCs are at such an early
stage of development that there is not yet an agreed or preferred way to describe their
approach [14]. The latter is a model of educational provision, which is, to varying
degrees:

e Massive: The course can accommodate, in principle, an unlimited number of par-
ticipants, sometimes tens of thousands.

e Open: The course is open to all Internet users, regardless of origin, level of study,
without institutional affiliation necessary, generally free of charge.

e Online: Comments, evaluations, conferences, Tutoring, and follow-up are carried
out remotely without the obligation of presenting,

e Course: There are training programs structured around a set of learning objectives
in a defined field of study. An expert or a group of experts in a particular field cre-
ates the outline of the course and facilitate a series of interactive readings and dis-
cussion forums on a given theme.

Two types of MOOCs are now commonly discussed. The first is based on the con-
nectivism theory of learning, which promotes informal learning networks; those stu-
dents co-construct the course with the teaching team. The latter is known as cMOOC.
The second builds on a cohesive and organized set of resources, known, as xMOOC
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which is more traditional, content-based, and much more like traditional educational
models. Depending on the content, xXMOOC is more likely to have one or more
speakers, usually by broadcasting conferences via YouTube-style videos, with tasks
and discussions online via proprietary software. This organization allows the universi-
ty to integrate the MOOC into existing programs. Deadlines for completing tasks and
a form of continuous online assessment allow course administrators to assign brands
and credits. Online participants who are not interested in obtaining credits may or may
not participate as they wish.

4.2  Personal learning environment

PLE is a system, a set of tools, or an ecosystem, which helps learners to build and
organize their learning. Personal learning is learning in which the learner controls his
learning process, his environment, the resources he has access to, and the people with
whom he interacts.

Personal learning environments as an idea that first integrates "pressures and
movements" such as lifelong learning, informal learning, learning styles, new ap-
proaches to assessment, cognitive tools. Also, the PLEs are inspired by the success of
new “sticky” technologies in ubiquitous computing and social software [16].

There is no consensus on the definition of a personal learning environment. Broad-
ly speaking, Graham presents it as "a new approach to the use of technologies to
learn" [15]. According to Nicolas Roland, a researcher in education science, it is "an
ecosystem of people and tools that the individual mobilizes, and organizes within the
framework of knowledge-building activities" [22]. This means a centralized learning
environment, unlike the LMSs. Some authors (Terry Anderson, Ron Lubensky, and
Mark van Harmelen) highlight the digital aspect of the system (software, applications,
web service) while others (Clive Shepherd .) add physical resources (family, friends,
books, magazine, newspaper, television . In the different definitions, the same objec-
tive of a PLE appears: to build and manage your learning, to take charge. The trainer
Marc Dennery summarizes the PLE as the set of tools and methods available to the
learner allowing him to achieve his learning objectives” [17].

4.3  Virtual learning environment

A Virtual Learning Environment in educational technology is a web-based plat-
form for the digital aspects of study courses, usually in educational institutions. VLEs
generally allow participants to be organized into cohorts, groups, and roles, resources,
activities, and interactions in a course structure provide the different stages of the
evaluation report on participation; and have a certain level of integration with other
institutional systems [18, 19]. For those who edit them, VLEs can have a de facto role
as a design architecture and design [20]. Almost all higher education institutions in
the English-speaking world have adopted VLEs. Here are the main components re-
quired for a virtual learning environment or an online education program to take
place:
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e Content management - Creation, storage, access, and use of learning resources.

e Mapping and planning of the study program — Course planning, evaluation, and
personalization of the learning experience.

e Learner engagement and administration — Managing access to learner information
and resources and monitoring progress and success.

e Communication and collaboration - Emails, reviews, chat, wikis, blogs.

44  Community, Content, and Collaboration Management Systems

C3MS, that is to say, a software based on the Web, which makes it possible to
manage a community, the collaboration between the members and the contents.
C3MS can refer to an existing portal that includes several generally simple modules
or to a portal (i.e., the toolbox) necessary to install and configure the portal.

Simple Internet technologies (web pages, forums, email, FTP, etc.) have been suc-
cessful in education because they have responded to the basic needs for information
exchange, communication, and collaboration necessary for constructivist scenarios.

In addition to being simple, yet powerful, the Internet allows the user (teachers) to
have control over it. While simple web technology allows for creative scenarios, it has
four drawbacks:

e Maintaining static websites (including student pages) takes time

e Simple discussion systems, like forums or mailing lists, don't do very good
knowledge management

e More sophisticated scenarios are poorly supported

e Moreover, there is no glue to put all these elements together.

Community websites face very similar problems and seem to have found at least a
partial answer. Over the past two years, an impressive number of what the authors
represent C3MS have cropped up in existence.

Inspired by personal weblogs (also called blogs, increasingly popular journaling
systems), Slashdot-like weblog/information systems, simple content management
systems, and various popular groupware applications, they offer a modular system for
setting up interactive community websites.

Besides, most of these systems provide documented extension mechanisms allow-
ing third parties to contribute modules with additional functionality.

C3MS systems are a form of web portals. A portal brings together a variety of use-
ful information, and communication resources into a single web page [23]. A portal is,
therefore, a collection of objects (information bricks) and services (operation on these
bricks) which can be accessed from the portal page (Web).

5 Conclusion
When teaching in Morocco started in the e-learning era, dropout and failure rates

were very high. Research on this learning has shown that learners need a personalized
device and in a particular personalized follow-up. Similarly, the first observations of
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university devices indicate that around 10% of learners go until the end of the course.
This type of situation covers situations that we can problematize in research. In this
number of students who drop out. Therefore, providing a personalized and customiza-
ble device could help them maintain their motivation and learning.

In this perspective, a comparison between online learning devices in Morocco and
those of Europe and America will be celebrations in future work.
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