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Abstract— The growth of Internet provides many 

opportunities to many people around the world, especially the 

students. Initially, the sources of information included, 

websites, from which students could obtain their information. 

As years passed, there was a need for more sophisticated, 

sources of learning, to minimize the man-power and the 

efforts required to manage the learning activity, hence leading 

to the emergence of learning management systems. A 

learning management system (LMS) is a software application 

for the administration, documentation, tracking, reporting 

and delivery of educational courses or training programs. [9] 

They help the instructor deliver material to the students, 

administer tests and other assignments, track student 

progress, and manage record-keeping. LMSs support a range 

of uses, from supporting classes that meet in physical 

classrooms to acting as a platform for fully online courses, as 

well as several hybrid forms, such as blended learning and 

flipped classrooms. The paper evaluates the features of 

various learning management systems available in the 

market, compare and examine their functionalities. 
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I. INTRODUCTION 

Learning management system commonly known as LMS is a 

complex system that incorporates a vast array of features. 

Learning management systems are sophisticated web based 

applications that are being engineered today in large numbers 

by numerous institutions  and companies that want to get 

involved in e-learning either for providing services to third 

parties or for educating and training their own people. The 

design and implementation of LMS application is complex. 

Therefore disciplined approaches must be devised in order to 

leverage the complexity and assortment of LMS and achieve 

product quality. This system makes all the learning and 

training online and thus automates everything and makes it 

readily usable. [3]Learning management systems provide the 

provision of on-line learning, on-line assessment and 

collaborative learning. As there is a huge demand for e-

learning systems numerous learning management systems 

both commercial and open source platforms are being 

developed. It is however difficult to find the most suitable 

learning management system for a particular user due to its 

complexity and vast features. Moodle, Blackboard, Claroline, 

dotLRN, Atutor, Dokeos, Sakai, OLAT and Ilias are some 

widely used learning management systems. Out of these 

Moodle, Claroline, .LRN, DOKEOS, Sakai, ATUTOR, 

OLAT, ILIAS are open source learning management systems 

and Blackboard is a commercial system. Open source systems 

are those free of licensing costs and can be modified and 

redistributed back to the community. However they lack 

dedicated software support from the software manufacturer 

which are provided by commercial systems. All learning 

management systems which have been considered for survey 

have high availability, usability, scalability, interoperability, 

stability and security. In this paper we will discuss about these 

learning management systems and thus find the most efficient 

system. 

II. RELATED WORKS 

There are several learning management systems that are in 

use in the corporate and educational institutions: 

A. Moodle 

Moodle is a popular open-source course management system. 

It is one of the leading learning management system. Modules 

are split into three categories activity tools, blocks and filters. 

[1]The standard modules in Moodle contain 11 activity tools: 

Lesson, HTML page, Glossary, Assignments, Quiz, Choice, 

Database, Workshop, Wiki, Chat and Forum and nearly 25 

blocks (People, Calendar, Online Users, Latest News, 

Upcoming Events, Search, etc.). [1] Moodle uses well known 

e-tools such as online chat, forum, e-mail for communication. 

 
Fig. 1:  Example instructor interface in Moodle [5] 

[1]After testing and analysis Moodle was said to be 

compact and coherent user friendly. One of the main 

advantages of Moodle is the fact that it is open source, free of 

licensing costs hence it can be modified and redistributed 

back to the community. Moodle has good user rating as 

shown in Fig.2. 

 
Fig. 2: Students rating of Moodle usability [1]. 

B. Blackboard 

Blackboard is the leading proprietary learning management 

system. [2] Studies estimated that the percentage of 
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institutions of higher learning in the United States that use 

Blackboard software is 20% given that 59% of institutions do 

not use any learning management system. 

 
Fig. 3: Example Blackboard instructor interface of 

Blackboard [5] 

 
Fig. 4: Sample Blackboard course content arrangement [5] 

[5] Blackboard is intuitive and easy-to-use and has 

powerful capabilities in these key areas - Instruction, 

Communication and Assessment. The Main advantage of 

proprietary systems is the support given by the software 

developer which is not given effectively by open source 

systems. Fig.5 shows the survey result of the usability of 

blackboard. 

 
Fig. 5: Usability survey chart of Blackboard [2]. 

C. Claroline 

[4]Claroline is an effective OS-LMS which is used in over 80 

countries and imparts knowledge available in over 30 

languages but it is less widespread than Moodle. [3]This 

platform is in used in more than 80 countries and is available 

in more than 30 languages. [4]Though Claroline has many 

features like discussion forums to help in student and teachers 

interaction using Claroline, online journal feature, etc. it 

shows no information on real time chat feature, file exchange 

feature and whiteboard feature which are all present in 

Moodle. [3]The Claroline is based on free technologies like 

PHP and MySQL and is compatible with GNU/Linux, Mac 

OS and Microsoft Windows. [6]It is written in PHP, and 

demands it to be installed on the server side, along with 

MySQL database and Apache web server software. 

[3]Claroline LMS is suitable for self-learning and 

collaborative learning in that it provides all the tools in e-

learning such as scorm, forum, Wikipedia and video 

conference to facilitate the learning of the users. 

D. dotLRN 

[7]dotLRN is an enterprise-class software otherwise referred 

to as OpenACS. ArsDigita Community System (ACS) 

evolved into an open source community around ACS and 

dotLRN learning management system was developed on top 

of ACS. [7]When we rate learning management systems 

based on adaptivity dotLRN and Moodle top the list. dotLRN 

functionality meets accessibility requirements. [8] OpenACS/ 

dotLRN includes authoring tools to support the full life and 

the adaptive features which helps in research developments. 

[7] It is built using an interpretive markup language (TCL),a 

robust HTTP server (AOLserver), a mature relational 

database management system (Postgresql or Oracle)  follows 

the SQL standard and uses a procedural language (PL/SQL or 

PL/pgSQL), Unix-like operating system (os-nix) and 

OpenACS toolkit. [7]Regarding security OpenACS/dotLRN 

implements features such as sophisticated authentication 

procedures, a role-based security model, scripting language, 

page contracts and SQL variable "encapsulation". [8]The two 

major advantages of dotLRN LMS are support for a wide 

range of educational standards like SCORM, and IMS and the 

accessibility of the provided services. 

E. ATutor 

[10] ATutor is an Open Source Web-based Learning 

Management System (LMS) used to develop and deliver 

online courses.[11]The user interface may not seem intuitive 

to many, the overall functionality is good (and wide 

open/modular) and the development team is committed to 

standards. The system is also install-friendly and receptive to 

new language versions. [11]ATutor is one of very few LMSs 

that support learning object repositories. ATutor is very 

strong on standards and can import external content in 

IMS/SCORM format. ATutor scores highly for openness. It 

is written in a modular format. It has many features and rates 

highly for usability, including accessibility for learners with 

disabilities. The dates and time during which the students can 

access the tests can be set by the instructors; also the 

questions can be randomized from a pool of questions and 

there is a PHP-based chat tool in ATutor for course or group 

level messaging.[11] ATutor is the only system to feature an 

internal ‘e-mail system to allow course users to 

intercommunicate. I believe that this is a very useful feature 

to have within a LMS, as it promotes collaboration between 

users. Atutor has over 64 foreign languages support. 

F. DOKEOS 

Dokeos is an Open Source LMS for distant teaching and 

learning. It supports over five different foreign languages and 

over 8 different types of questions. However the exams 

cannot be prepared according to date, time and duration 

constraints. The administrators can monitor the activities 

done, links visited by the visitors statistically. The installation 

process includes flash based installation, and introduction 
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documents in the home site. It requires PHP, MySQL and 

Apache Server to be preconfigured in the system, before it’s 

installation. It supports, discussion forums and video 

conferencing where over 900 users can connect in video calls 

at the same time. It supports multimedia input files like Scorn, 

Office file, LMs content package, flash files and mpeg. Over 

600 organisations have registered for its use. 

G. SAKAI 

[12]Sakai was funded by a Mellon Foundation grant, and was 

built by a consortium of five large U.S. universities, including 

Michigan, Stanford, MIT, UC Berkeley, and Indiana. It was 

based on existing tools contributed by each of the founding 

institutions. [12]Sakai offers some features like general 

collaboration features which includes course announcements 

to Wikis to RSS feeds, covering most common Web-based 

collaboration and communications tools. It also provides 

teaching and learning features that consists of course 

management and learning tools allow instructors to build and 

plan lessons, create and grade assignments, develop and offer 

tests and other assessments, and share files via a drop box. It 

also provides Portfolio tools that help users create, publish, 

share, and view portfolios of work. They include a variety of 

templates, matrices, and wizards to make portfolio building 

easy. Sakai also offers robust options for managing accounts, 

user roles and date, site setup and editing, and data integration 

and warehousing tasks. [12]On the negative side, acks 

comprehensive competency profiling and management, this 

makes it unsuitable for some large enterprise environments. 

It also can be challenging to integrate Sakai with other 

enterprise software systems, such as talent management, 

other HR software suites, and ERP solutions. 

H. OLAT 

OLAT expands as online learning and training. [15] OLAT 

can be used in about 30 languages. OLAT supports blended 

learning scenarios and these so-called building blocks allow 

authors to create courses in a flexible way without being 

limited by a rigid didactical concept. The home page of 

OLAT has the following functionalities - navigation to user’s 

settings (language, personal profile, etc.), the calendar with 

personal, course or group events, news and RSS feeds, 

evidences of achievement and the personal folder. [14]OLAT 

is based on the programming language Java. When compared 

to PHP based products, Java based products meet more 

security requirements. [15]The main disadvantage of OLAT 

is user interface (i.e) not very user-friendly. 

I. ILIAS 

[13]ILIAS is an open source web-based learning management 

system which supports learning content management and 

tools for collaboration, communication, evaluation and 

assessment. The software uses PHP and MySQL. The open 

source version “ILIAS 3” LMS has reached full SCORM 1.2 

compliance. It supports features like individual personal 

desktop, course and group management, learning progress 

management, repository with Role-Based Access Control, 

learning content, compliance of standards, chat, forums, 

exercises, tests/assessment, podcasting, authentication and 

google Maps support. When rated by [13] based on 

documents publishing, calendar, chat / forums, grades, tests / 

Assessment, exercises and surveys Ilias and Moodle achieved 

the highest mean scores. 

III. INFERENCE AND APPLICATIONS 

The comparison of the open source LMSs showed that 

Moodle and ATutor have the best communication tools with 

a user friendly interface. [7]In order to select the most 

relevant LMS seven main criteria can be considered and they 

are support for multiple languages, multiple operating 

systems, Integrated/homogeneous learning environment, 

Active development, Active community, availability of basic 

e-learning tools and the availability of basic documentation. 

According to this evaluation the learning management 

systems that satisfy the criteria are ATutor, Claroline, 

dotLRN, Ilias, Moodle and OLAT. Among these Moodle is 

the most widely used LMS. .Moodle is not the best LMS just 

because it is so widely used but it is the best due to its 

flexibility, rich features and because it is very user-friendly. 

Also since it is open source, it is cost-effective. [14]They 

offer simple installation procedures that even authors with 

less programming skills can program the basic Moodle 

extensions. 

IV. CONCLUSION 

As it has been inferred earlier Moodle has proven to be the 

best learning management system. However it has its own 

disadvantages. When a number of students access the Moodle 

system at the same time the processing speed is reduced. This 

issue can be overcome by deploying the system onto a 

container platform. Docker and Mesos containers are suitable 

platforms to deploy the learning management system. 

Containers are alternative solutions for virtual machines but 

they are more efficient than virtual machines as containers 

share the host operating system instead of creating a virtual 

operating system. This solves the problem of processing 

speed and serve as efficient learning solutions. 
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