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Abstract—The success of the e-learning paradigm observed in 
recent times has created a growing demand for e-learning 
systems in universities and other educational institutions, which 
has itself led to the development of a number of either 
commercial or open-source Learning Management Systems 
(LMS). While the usage of these systems gains recognition and 
acceptance amongst institutions, there are new problems arising 
that need to be solved. Because of multiplicity of platforms and 
approaches for systems implementation, it becomes increasingly 
difficult to manage or compare them. Each new LMS presents its 
own learning model. How to compare different e-learning 
platforms, and on what basis to choose the most adequate one, is 
a task of ever increasing importance. This paper describes and 
compares some widely used open-source e-learning platforms 
(Docebo, Moodle, Dokeos, Claroline, Atutor and Ilias) from the 
point of their adaptivity. 
 

I. INTRODUCTION 
These days one of the most frequently used phrases, besides 

‘e-learning’, is "lifelong learning". It is becoming a more and 
more current topic, because of our fast moving society, and its 
constant development and changes brought on by the new 
information technologies. The concept means that there is 
demand for constant learning throughout one’s life time, and 
also means that from a professional point of view it is almost 
obligatory to be continuously looking for some new 
knowledge. So, participants of modern society needs not only 
to be well educated, but also to have a good education system, 
which makes possible autonomous learning, training, and 
change of occupation. The old education system cannot meet 
these new demands, and this is one of the reasons that the 
‘online learning’, ‘distance learning’ and ‘e-learning’ are 
integral parts of our education and way of life. 

The general purpose of e-learning platforms is to provide 
students with information, as well as with practical 
opportunities, in order to help students to acquire certain skills 
and to increase their active knowledge about a given topic. 
However, different students may have different 
characteristics, prior knowledge, motivation or needs. That is 
why it is very important to develop adaptive educational 
systems, in order to make the learning process as effective, 
efficient, and motivating as possible [1]. This adaptation must 
take place independently of the course, creator or teacher. 
In a past few years many new e-learning platforms have been 
developed. All of them present different solutions for a new 

learning model. But a question must be asked: "How do you 
rate and compare, and based on which criteria do you choose 
the adequate e-learning platform?. The characteristics which 
can be analyzed and compared in the process of selecting an 
e-learning platform include not only functionality aspects but 
also pedagogical issues. In particular, adaptivity of systems to 
user needs plays a crucial role for the effectiveness and 
efficiency of the e-learning process.  

The following educational requirements can be identified 
for an adaptive LMS [1]: 

• Information should adapt to what a student already 
knows (prior knowledge) or can do (prior skill). 

• Information should adapt to students’ learning 
capabilities. 

• Information should adapt to students’ learning 
preferences or style. 

• Information should adapt to students’ performance 
level and knowledge state (i.e. system should provide 
feedback). 

• Information should adapt to a students’ interests. 
• Information should adapt to students’ personal 

circumstances (location, tempo, etc.). 
• Information should adapt to a students’ motivation. 
This paper presents the results of the comparison of some 

widely used open-source e-learning platforms (Docebo, 
Moodle, Dokeos, Claroline, Atutor and Ilias) from the point of 
their ability of adaptation to users' needs and requirements. 

 

II. BARRIERS AND ADAPTIVITY IN LEARNING 
The main general factors influencing usage of e-learning 
courses are the following: gender, age, dwelling place, 
computer training and skills, education, e-learning 
experiences. Typical users of e-learning courses are European 
middle aged men owing computer with internet connection 
and have some computer experiences. Therefore, e-learning 
courses are often obviously designed to suit this people. But, it 
would be desirable to extend e-learning to groups of people 
which are not familiar with Information and Communication 
Technologies (ICTs).  

There are several types of e-learning barriers [2]. Here, we 
only enumerate those types which are, in some sense, 
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meaningful for the development of LMS, being important to 
have them in mind: 

• Personal barriers (attitude towards e-learning, learning 
style or preferences...) 

• Organizational barriers (lack of time for study, 
interpersonal barriers, registration system problems...) 

• Technological barriers (quality of e-learning platforms, 
limitations of technical support, loss of data and 
inability to save or transfer data...) 

• Content-suitability barriers (content bad-suited to the 
audience, poor content duality, poorly constructed 
assessments...) 

• Instructional barriers (lack of progress reports and 
feedback, poor instructional design, limited reference 
materials, access and navigation problems, unclear or 
inconsistent instructions, inability to save work, 
information overload...) 

To overcome the above mentioned barriers and help e-
learning to be more widely used, some kind of adaptivity to 
users' needs must be incorporated to e-learning platforms. In 
recent years, we have witnessed an increasingly awareness of 
the potential benefits of adaptivity in e-Learning [3]. People 
have realized that traditional approaches do not allow 
individualized learning (i.e. learning tailored to the specific 
requirements and preferences of the individual), especially at 
a ‘‘massive’’ scale. Factors that have further contributed in 
this direction include [4]: 

• Diversity in the ‘‘target’’ population participating in e-
learning activities. 

• Diversity in the access media and modalities for e-
learning activities. 

• Diversity in the context of use of such technologies. 
• Proliferation of free educational content to ‘‘assemble’’ 

learning objects, spaces and activities. 
As a result, some proposals for LMS developers are 

summarized. E-learning systems should have several kinds of 
basic visual settings in order users can choose the preferred 
one. It involves including settings for less and more 
experienced computer users, different kinds of colours, sounds 
and video settings, preferred mouse/keyboard/other controls, 
several sizes of characters, less/more help for the learner, etc. 
User-adaptive LMS should also contain tools for archiving 
and managing any type of multimedia content (documents, 
tables, presentations, audio and video files…), as well as tools 
for direct communication between learner and instructor or 
among learners themselves. Further, teachers or instructors, 
who are creating a course for e-learning platforms, should 
prepare several releases of the course for better or weaker 
students (i.e. the course must be user-adaptive). Finally, there 
should be different ways for the student to get the required 
information (text/audio/video). Different types of group work 
are also advisable --- different types of exercises or works for 
different types of groups. 
 

III. REVIEW OF OPEN-SOURCE E-LEARNING PLATFORMS 
In this section, we briefly review the open-source e-learning 

platforms considered in this work for comparison from the 
point of their adaptivity. 

A. Docebo 
Docebo [5] is an Open Source e-Learning platform (LMS 

and LCMS) used in corporate and higher education markets. 
The Platform supports 18 languages and can support different 
didactic models, including Blended, Self-Directed, 
Collaborative and even Social Learning through Chat, Wiki, 
Forums and 53 other different functions. Other Docebo 
features are: 

• Scorm 1.2 and 2004 support.  
• Forum, wiki, chat, videoconference (DimDim and 

Teleskill). 
• Competence module and HR software interface. 
• Completly customizable report and business 

intelligence system. 
• "Area manager" role enabled. 

 

B. Moodle 
Moodle is a Course Management System (CMS), also 

known as a Learning Management System (LMS) or a 
Virtual Learning Environment (VLE). It is a Free web 
application that educators can use to create effective online 
learning sites. Moodle.org [6] is the community site where 
Moodle is made and discussed.  

Moodle has features that allow it to scale to very large 
deployments and hundreds of thousands of students, yet it 
can also be used for a primary school or an education 
hobbyist. Many institutions use it as their platform to 
conduct fully online courses, while some use it simply to 
augment face-to-face courses (known as blended learning).  

Many of Moodle users love to use the many activity 
modules (such as Forums, Wikis, Databases and so on) to 
build richly collaborative communities of learning around 
their subject matter, while others prefer to use Moodle as a 
way to deliver content to students (such as standard SCORM 
packages) and assess learning using assignments or quizzes.  

 

C. Dokeos 
Dokeos [7] is one of the largest and most recognized 

companies dedicated to open source Learning Management 
Systems. Its main product is a SCORM compliant open source 
learning suite used by multinational companies, federal 
administrations and universities in some 60 countries for a 
total of 1,297,000 users.  

The Dokeos code is written in PHP, using MySQL as 
database backend. It already supports SCORM import. User 
data can be imported into the system using CSV or XML files.  
The main features of the LMS from Dokeos are: 

• SCORM Learning path authoring. 
• Templates-based document production. 
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• Tests: multiple choice, fill-in-the-blanks, matching, 
open questions, hotspots. 

• Interaction : forums, chats, groups, web-conferencing.  
• Conversion of PowerPoint and Impress presentations to 

SCORM courses. 
• LDAP and OpenID authentication  
• Gradebook, reservations, and users sessions  
• More than 30 languages are supported.   
 

D. Claroline 
Claroline [8] is a collaborative eLearning and eWorking 

platform released under Open Source license (GPL). It allows 
hundreds of organizations worldwide (universities, schools, 
companies, associations,...) to create and administer courses 
and collaboration spaces through the web. The platform is 
used in more than 80 countries and is available in more than 
30 languages. Claroline is compatible with GNU/Linux, Mac 
OS and Microsoft Windows. It is based on free technologies 
like PHP and MySQL. 

Initially started in 2000 by the UCL (Catholic University of 
Louvain, Belgium), Claroline has been developed following 
teacher's pedagogical experience and needs. The Claroline 
platform is organized around the concept of space associated 
to a course or a pedagogical activity. Each course space 
provides a list of tools enabling the teacher to: 

• Write a course description. 
• Publish documents in any format (text, PDF, HTML, 

video...). 
• Administer public and private forums. 
• Develop. 
• Propose assignments to be handed in online. 
• See the statistics of users' activity. 
• Use the wiki to write collaborative document. 
The Claroline Consortium was born on May 23, 2007 

during the second annual conference of Claroline users that 
was held at the Vigo University, Spain. This international 
non-profit association mainly aims at federating the Claroline 
community, coordinating the platform developments and 
promoting its use. 

 

E. Atutor 
ATutor [9], first released in late 2002, is an Open Source 

Web-based Learning Content Management System (LCMS). 
The system is cited as unique for its accessibility features 
(useful to visually-impaired and disabled learners), and for its 
suitability for educational use according to software 
evaluation criteria established by The American Society for 
Training and Development (ASTD). 

ATutor is the first LCMS to comply completely with the 
accessibility specifications of W3C WCAG 1.0 at the AA+ 
level, allowing the access to all the included content of the 
system at all levels of user-privilege, including administrator 
accounts. Its conformity with XHTML 1.0 is intended to 
ensure that ATutor is presented and displayed consistently in 

any compatible technology. ATutor's developers assert that it 
is the only fully-accessible LCMS software on the market.  

Two, of many, accessibility features in the system are text 
alternatives for all visual elements, and keyboard access to all 
elements of the program. These features also allow ATutor to 
adapt to a wide variety of technologies, including cell phones, 
PDAs, and text-based Web browsers. 

ATutor is also designed for adaptability to any of several 
teaching and learning scenarios. There are four main areas that 
reflect this design principle: themes, privileges, tool modules, 
and groups. The ATutor theme system allows administrators 
to easily customize the look and layout of the system to their 
particular needs. Themes are used to give ATutor a new look, 
to give categories of courses their own look, or to provide 
multiple versions of ATutor on a single system, from which 
users could choose one as a preference setting. 
 

F. Ilias 
ILIAS [10] is an open source web-based learning 

management system (LMS). It supports learning content 
management (including SCORM 2004 compliance) and tools 
for collaboration, communication, evaluation and assessment. 
The software is published under the GNU General Public 
License and can be run on every server that supports PHP and 
MySQL. 

The first prototype of ILIAS LMS was developed since end 
of 1997 within the VIRTUS project at University of Cologne. 
At November 2, 1998 version 1 of ILIAS was published and 
offered for learning at the Cologne faculty of business 
administration, economics and social sciences. Due to 
increasing interest of other universities, the project team 
decided to publish ILIAS as open source software under the 
GPL in 2000. Between 2002 and 2004, a new ILIAS version 
was developed from scratch and called "ILIAS 3". In 2004, it 
became the first open source LMS that reached full SCORM 
1.2 compliance. 

The main features of ILIAS LMS are the following: 
• Individual personal desktop. 
• Course and group management. Learning progress 

management. 
• Repository with Role-Based Access Control. 
• Learning content (XML, SCORM, AICC). 
• Standards compliance (LOM, SCORM 1.2, SCORM 

2004, IMS-QTI, AICC). 
• Chat, forums, exercises, test&assessment, podcasting 
• Authetication (LDAP, Shibboleth, CAS, Radius, 

SOAP). 
• Google Maps support. 
 
Next, we present two tables where comparison between the 

most widely used open source and close source LMS is 
performed. All open source LMS above described have been 
included in the tables, which are completed with the following 
close source LMS (Sumtotal, Saba, Blackboard, Giunti Labs 
and Plateau).  
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TABLE I 
COMPARING OPEN SOURCE AND CLOSE SOURCE LMS: INITIAL COMPARISON GRID 

 Licence  Targets Multimedia learning object 
production 

Server facilities Type of target 

Docebo  Open source Corporate, University, Big Governement Yes  Yes  Commercial
Moodle Open source   School, Small university, Research Center  Moodle partner Moodle partner  Commercial
Dokeos  Open source  University, Medium size company, School No website information Yes   Commercial

Claroline Open source University, School No website information No info  University
Atutor Open source  Governement, University  No website information  No info University/Association

Ilias Open source  University, School No website information   No info  University 
Sumtotal  Closed source  Corporate Yes  Yes Commercial

Saba Closed source Corporate Yes Yes Commercial 
Blackboard Closed source Corporate, University, Big Governement No website information No info Commercial 
Giunti labs  Closed source  Corporate, University, Big Governement Yes Yes   Commercial

Plateau Closed source Corporate, University, Big Governement No website information Yes Commercial 
 
With target we mean the market of the product or where there is the biggest presence of the structures analyzed. Multimedia learning object production is 
referred to the creation of didactical content compliant to the Scorm standard, that can be “out-of-the-box” or “customized”, according to the customer's needs. 
Server facilities are all the services related to connectivity and servers, for instance web hosting, managed housing, backup, service availability, etc. With Type 
of target we are referring to the managers of the LMS platform development (i.e. a commercial or government/university structure). 
 

TABLE II 
COMPARING OPEN SOURCE AND CLOSE SOUCE LMS: FUNCTIONALITY AND DIDATIC ISSUES 

 Customers – Installations Scorm Forum Wiki Videoc.  Didactic Model 
Docebo  SKY, AON assicurazioni, Università Bicocca, Mediaset, Riello, 

Volksbank 
Yes Yes Yes  Yes Self learning,  

Blanded, Collaborative 
Moodle  Dublin city university, San Francisco State university, The open 

university  
Yes Yes Yes  Yes Blended, Collaborative 

Dokeos  Belgacom, Ancelor Mittal, Brico Plan-It, Ministero de trabajo 
(Espana) 

Yes Yes Yes  Yes Self learning, Collaborative 

Claroline  Universität Klagenfurt, Amnesty International, Universidade Rio 
Grande 

Yes Yes Yes  Yes Self learning, Collaborative 

Atutor  Università di Toronto, Sido E-Learnin portal, Ambiente Impresa 
onlus 

Yes Yes Yes  Yes Self learning, Collaborative 

Ilias  Università degli Studi di Bergamo, Konsortium Edutrends, 
CTRRCE 

Yes Yes Yes  Yes Self learning,  
Collaborative 

Sumtotal Pfizer, AXA Group, Halliburton, AT&T, Microsoft MSN,  
EMC Corporation 

Yes Yes Yes  Yes Self learning, Blended 
 

Saba  Cisco, BMW, Alcatel, Petrobras, Nissan, Credit Suisse Yes Yes Yes  Yes Self learning, Blended 
Blackboard  Portland State University, University of Central Florida, 

University of Surrey 
Yes Yes Yes  Yes self learning, Blended, 

Collaborative 
Giunti labs  Abbott, Ericsson, Elea, Dompé Farmaceutici, Scania, UniCredit 

Banca 
Yes Yes Yes  Yes Self learning, Blended, 

Collaborative 
Plateau  Idaho power, U.s Airforce, Nasa, Rbc, Union pacific, Roche 

Bioscience 
Yes Yes Yes  Yes  Self learning, Blended 

     
  

Comparison in Tables I and II between different open 
source and close source LMS is performed taking into 
account general issues, such as those related to market of 
the product, functionality, educational models, etc. 
However, in this paper we are interested in comparing the 
most widely used open source LMS from the point of their 
adaptivity. Therefore, next section is devoted to this 
subject. 
 

IV. COMPARATIVE ANALYSIS OF OPEN-SOURCE LMS FROM 
ADAPTIVITY POINT OF VIEW 

As just stated, a great variety of e-learning software 
packages exists. Even when focusing on the class of open 

source Learning Management Systems (LMS) or Course 
Management Systems (CMS), one can still identify a quite 
extensive range of systems. An exhaustive overview of this 
kind of systems can be found for example at [11].  
Let’s now compare state of the art CMS systems from the 
point of user friendlyness and their ability for adapting the 
courses to the specific user needs. We will focus 
comparison more about user-friendlyness rather than 
adaptivity in the sense discussed in section II. We have 
examined the following CMS: Docebo [5], Moodle [6], 
Dokeos [7], Claroline [8], ATutor [9] and Ilias [10]. We 
have tried to compare features available in the different 
systems and put emphasis on user friendliness and 
possibility of adaptivity. The features chosen for 
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comparison are the following: documents publishing, calendar, chat/forums, grades/tests, survey.  

TABLE III 
COMPARING OPEN SOURCE LMS: ADAPTIVITY AND USER FRIENDLYNESS 

 Ilias Docebo Moodle Dokeos ATutor Claroline 
Documents publishing 4 3 3 4 5 4 
Calendar 5 2 5 3 5 2 
Chat / forums 4 4 4 4 5 3 
Grades 4 3 5 4 4 3 
Tests / Assessment 5 2 4 3 5 2 
Exercises 4 3 4 4 5 3 
Surveys 4 1 4 2 4 2 

Mean score 4.28 2.57 4.14 3.57 4.71 2.71 
 
 
 

The comparison results are shown in Table III, where 
values ranging from 1 (poor) to 5 (excellent) are used. At the 
sight of results in Table III, Atutor is the LMS offering the 
best performance from the point of view of user friendlyness 
and adaptivity. Ilias and Moodle are also well-ranked with 
mean scores of 4.28 and 4.14, respectively. Dokeos is in an 
intermediate position. Claroline and Docebo are the LMS 
offering the worst performance when the comparison criterion 
is adaptivity.  

It must be noted that scores in Table III are somewhat 
subjective. We think that a similar study performed by other 
research team would probably give rise to different scores, but 
the LMS ranking would not differ much. 
 

V. PRACTICAL EXPERIENCE IN E-LEARNING WITH ILIAS 
This section describes our practical experience and 

experiments with Ilias. E-learning courses and materials 
complement classical lectures and seminars, and they make 
available various sources that support the students’ laboratory 
assignments, the references or facilitate the final exam. The 
courses are created in such a way that students are integrated 
into an active collaboration within the subject being studied. 
We have put special emphasis upon adaptive features: 

• Wiki – In general, a wiki enables documents to be 
authored collectively in a simple markup language 
using a web browser. The Wiki module enables 
participants to work together on web pages to add, 
expand and change the content. This feature has proved 
to be very useful, as it brings a rapid course 
development and a great degree of cooperation. 

• Lesson - A lesson delivers contents in an interesting 
and flexible way. It consists of a number of pages, 
where each page leads to another page. At each page, 
there are contents and choices, which determine the 
next page students see. The question page is the most 
common one. It contains a question and several posible 
answers. The students' answer determines the next page 
they see. Branch tables are another type of page, which 
allow students to move to different parts of the lesson 

by labelled buttons. Navigation through the lesson can 
be straight forward or complex. It depends on the 
structure of the material being presented. 

• Forums - This activity can be the most important – it is 
here where most discussion takes place. Forums may be 
structured in different ways, and can include peer rating 
of each posting. Generally, forum postings may be 
edited up to 30 minutes after posting. The postings can 
be viewed in a variety of formats, and can include 
attachments. By subscribing to a forum, participants 
will receive copies of each new posting in their email. 

After several years of practical experience with the Ilias e-
learning platform, we have got the following conclusions. 
Students have to be positively motivated to achieve an active 
application of the adaptive features mentioned above. Their 
mere availability is not enough without the positive feedback 
of the course creator or teacher. Students appreciate the added 
value that is brought by the e-learning platform, but it cannot 
get along without a detailed demonstration and explanation of 
Ilias features and its eventual bottlenecks. If the course 
participants know the conceivable problems in advance, they 
are much more ready to tackle them and keep their positive 
attitude towards the course. Last, but not least, the early 
foreknowledge anticipates future willingness and motivation 
to experiment with the system and utilize its adaptive features 
as much as possible. 
   

VI. CONCLUSIONS 
In this paper we have showed that adaptivity makes an 

essential part of any effective educational process. Therefore, 
it should be implemented in e-learning systems, too. We have 
described the main functions of adaptive e-learning systems 
and general requirements put on these systems. Adaptivity can 
be one of the most important tools to overcome basic e-
learning barriers, and can also help to spread e-learning 
among the non-typical ICT users.  

We have also compared different features of several well-
known open source e-learning platforms and put emphasis on 
user friendliness and possibility of adaptivity. Atutor, Ilias and 
Moodle have appeared to be the best at the moment. But full 
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adaptivity is not reached in any of the compared systems. Our 
experience with several e-learning platforms confirmed its 
importance as adaptive features of an e-learning system make 
the main contribution in comparison with the classical 
lectures. Regarding pedagogical issues, students have to be 
positively motivated in order to achieve an active application 
of these adaptive features. 
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