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Abstract: Many web applications represented as Electronic-Learning Management Systems (EMLS), such as Moodle, e-
Front, etc. are used to remote the educational courses. The educational resources will be available for users which can be 
accessed through the web anytime and anywhere. Thus, using EMLS will make the information available for the learners 
through the web. 
World Wide Web known as web 2.0 is used to create many sites such as blogs, wikis, and web applications. In addition to 
this, web 2.0 is used in many E-learning Systems (ELSs). However, due to the limitations of web 2.0 nowadays, web 3.0 is 
used in ELMS. The term Semantic Web (SW) was coined by Tim Berners-Lee, the inventor of the World Wide Web and 
director of the World Wide Web Consortium ("W3C"), who oversaw the development of proposed Semantic Web (SW) 
standards. The SW promised to enable a new generation of intelligent applications by providing programs and software 
agents with rich and effective ways to share information and knowledge.  Hence, using SW in e-learning will make the 
information be understandable by machines and the communication between human and machine agents will be based 
semantically. One of the main purposes of using SW is to create ELMSs that provide a relationship between user information 
and the ELS-content. Consequently, the next generation of ELS will be based on SW.  
This paper represents an overview of the SW technologies Resource Description Framework (RDF) and Ontology Web 
Language(OWL) applied on ELMSs. A general comparison between traditional ELMSs and Sematic-ELMSs (S-ELMSs) is 
made. Then a detailed comparison among different previous researches about S-ELMSs is addressed to extract and conclude 
the significant features. The depended concepts of comparison include: ELMS elements, SW technologies, Framework 
contents, and SW applications. 
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I. INRODUCTION 
 
E-learning is considered as one of the most 
significant points at the universities around the world. 
That is due to the fact that information will be 
available for students online such as lectures, 
assignments, results, timetables, etc.E-learning is 
used to help the students access the material and 
subjects anytime and anywhere. In addition, the 
contents of ELS will be updated automatically unlike 
traditional methods. The learner can access the 
material and learning resource anytime and 
anywhere[1]. However, the connection of the internet 
should be good in order to access the materials 
otherwise it will be difficult to access the system and 
student feel isolated from the lecturer[2]. Fayed 
Ghaleb et al. [3] has mentioned another advantages of 
e-learning. For example, the student can access the 
educational materials any time and fast. E-learning 
researchers represent a broad spectrum of application, 
used to change the virtual classrooms to remote 
courses[1].         
 
A large deal of information is available on the web 
such as, e-books; conference papers, scientific 
journals and programs. Thus, the web is a good 
resource for the students to get their information 
from. However, the information on the web is not 

recognized in a good structure and the information is 
not understandable by the machine. In order to 
overcome the above-mentioned problem, the 
semantic web has been generated. As mentioned in 
[3], the need of the semantic web is that the 
information can be reused, shared, and understood by 
machines. Ultimately, SW is about how to implement 
reliable, large-scale interoperation of Web services, to 
make such services computer interpretable, i.e., to 
create a Web of machine-understandable and 
interoperable services that intelligent agents can 
discover, execute, and compose automatically [4]. 
Semantic web has been created by Tim Berners-Lee 
in order to make the communication between people 
and machine more understandable [5]. In contrast of 
the current web it can be described as a repository of 
pictures and text. Based on Ontology and some 
interface rules everything on the web will be well 
defined and understandable. This will help the agents 
to serve their users in a more sophisticated way[5]. In 
addition, the most important block in semantic web is 
the ontology[6].    
 
There are five layers of the semantic web that have 
been described by Tim Berners-Lee [7]. 

i. The first layer is XML. This layer stands for 
(eXtensible Markup Language). In this 
layer, people can organize their documents 
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using their own tags. Using XML scheme 
the tags will be defined.  

ii. The second layer is the data layer. In the 
data layer the metadata files are used to 
express the meaning. The ontology layer 
represents knowledge of the data layer. Web 
Ontology Language OWL is the language of 
Semantic Web. 

 
Fig 1:  Semantic Web Layered Architecture  [7] 

iii. The last layer of the SW is called the proof 
layer: this layer used to prove that the 
information comes from a trusted source. 
Models need to be constructed not only for 
the domain knowledge, but also to describe 
the learner and possibly other entities like 
the pedagogical strategy.  

In order to reuse the E-learning resources, it is 
imperative to organize the resources. The ELS must 
cover the requirements of the learners' needs. The 
main reason behind the emergence the semantic web 
is that the information in semantic web can be 
understandable easily by machine [7]. In addition to 
that, the SW can be used to implement the ELS.  
 
The current paper circulates around three different 
purposes. First, it is to review the proposed ELS 
using SW technology. Second, it is to find the most 
appropriate ontology for ELSs. Third, it is an attempt 
to propose new suggestions that could lead to the 
improvement of the ELS using SW technologies. 

 
II. LITRETURE REVIEW 
 
In the last few years, many researchers proposed ELS 
based on SW technology. Many authors [8][9][10] 
mentioned that SWis an important technology used in 
ELS to solve many problems, starting from the 
representation of the learner’s knowledge areas, the 
assessment of knowledge levels to the knowledge 
domain representation in order to develop an efficient 
association between the learner’s needs and the 
adequate learning resources. M. Samsuzzaman et al, 
on [1]ELS, proposed, based on SW, that technologies 
such as RDF, Owl, and XML are appropriate for 
learning institutions where the system include course 
document, learning activities, teaching methods and 
learning styles. In the proposed model, there are three 

users; Administration, Instructor, and learner the 
connection between the resources by Ontology – 
based Contextual Knowledge (OWL). The system 
added ontology knowledge into learning resources, 
because the resources may be searched by means of 
queries. The learning resources have been described 
by means of metadata. M.Samsuzzaman  et al.[1] 
concluded that the contents of the system has been 
arranged hierarchically and the relation between the 
content is semantic. Therefore, this will help the 
student to find and search for information and 
learning resources in e-learning   system.

Fig. 2: Proposed E-learning system based on Semantic Web [1] 
 

Ghaleb et al. in [3] presented ELS, in a new 
approach, based on the SW where RDF and OWL 
were used to develop the ontology. RDF is used for 
data modeling, while OWL is used as ontology 
language. The proposed model presented two types of 
contents; leaning content and assessment content. 
Each contents provides its own services such as; 
course document, registration, online course, 
notifications (announcement), interactive tutorial, 
useful links, student paper, and semantic search. The 
assessment content is to evaluate the student 
knowledge (exercises and quizzes). The system 
allows the lecturer to create and manage his/her 
course. On the other hand, the metadata consists of 
the framing description of each learning object of a 
subject, i.e., the modularized content, which is linked 
to the concept of the ontology.  RAP API has been 
used in this system in order to convert the 
information to a set of RDF statements. The scenario 
of the system is: the student will search for an online 
course then the result will satisfy the query. 
Otherwise, the student may find other courses that are 
interesting and can register for the course. In addition 
to that the students and instructors were the main 
agents in this system. The classes and properties has 
been created using protégé 2000. To conclude, the 
presented system of e-learning uses a SW technology 
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with different services and tools as well. Meta-data is 
used to present the model in a simple way. Added to 
that, users can search and easily figure out the 
required documents and other various services. 
However, some technologies where used in order to 
implement the system such as PHP, MYSQL 
database and RAP toolkit. The structure of the system 
was hierarchically organized, while the relation 
between the content was semantically organized. 
Therefore, it facilitates the process of searching for 
resources in E-learning system. 
 
Walia A. et al [2] have designed a novel approach for 
ELS in which they applied SW in order to make it 
more meaningful. The system added human 
conceptual representation and reasoning mechanism 
to learn depending on the profile, knowledge and 
experience of the learner. The information and data 
on the web is structured upon the human mind where 
SW is used to create a structure that can be 
understandable by machine and the information will 
be easily retrieved from the web. The proposed 
Model represents the ELS using SW where cognitive 
behavior of human mind and how a learner 
understands, processes and interprets the information 
with semantic similarity and concept combination. In 
this system the semantic similarity and concepts 
combination has been increased because a new 
language of xml called CSML has been used for 
learning and knowledge representation.   
 
Mukhlason A. et al. in [11] investigated the 
emergence of SW and Knowledge Management in 
order to improve ELMS. In this system an ontology 
approach has been used to develop the Semi-
Automatic Ontological Knowledge base Construction 
System (SAOKCS) and Automated Question 
Answering System (AQUAS). The proposed system 
has been implemented using Moodle. Moodle is an 
open source learning management system. The 
system consists of three frameworks .The first 
framework is the Ontological approach for Learning 
Object (LO) management by developing "(Semi-) 
Automatic Ontological Knowledge Base Construction 
System". The second framework is the Ontological 
approach for knowledge reusing and LO retrieval by 
developing "Automated question answering system". 
The final framework is "Expertise Finding and 
Mapping Locator" framework to encourage 
knowledge sharing in e-Learning environment. 
Hiekata et al. [12] have designed an educational 
framework using ShareFast. This is an open source 
application for document management based on 
workflow and the workflow used RDF metadata on 
Jane framework. The most important point is that the 
system depended on SW technologies. The workflow 
is arranged hierarchically and the user creates 
workflows using an editor, and the documents are 
related to each task in the workflow. Additionally, the 

workflows will be uploaded to server in RDF format 
as XML with their metadata. 
 
Once it is developed, ShareFast will be used in 
different aspects, such as management of knowledge, 
supporting design of the system and sharing 
information. Due to its functionalities and activities 
of the system, it can facilitate ELS. The framework 
consists of five sections. These sections are Lecture, 
Student, ShareFast system, IT infrastructure, and 
design software.  
  
The students will follow the workflow that has been 
created by teacher which will help the student to learn 
and understand each task in the system. In ShareFast 
system the students can interact with the teacher 
through message board to discuss any related subject 
about the process. The log file will help the teacher to 
track student behaviors and activities learning, 
because log file contains all the information about 
student activities and time that student log into the 
system. After analysis log file teacher can understand 
student behaviors and modify learning content for 
next lecture. This system has been applied as an e-
learning framework. Hiekata concluded that the result 
of the questionnaire shows that learning design 
through computer software is easier. Additionally, by 
analyzing the result of the first group, modifying it, 
and then presenting it to next group, it will improve 
the quality of learning. 
 
Shirvastava G. et al. [13] proposed a new framework 
for previous ELS based on SW. The proposed system 
supports two services; learning services which are 
registration, online resources, student papers, and 
search, and  the assessment services this will evaluate 
the student knowledge. The system consist five 
agents. According to Dawn G. [14]  research, the 
most useful agent is E-learning environment. The 
system has only two users; instructor and learner. 
Shirvastava G. concluded that the main aim of this 
model is to apply SW on ELS and apply e-learning 
agents which make the system easier for instructor 
and learner to find the information. 
 
Table 1 provides an overview of the different systems 
of e-learning based on SW have been reviewed in this 
paper. As shown in the table, the most important 
technology has been used in SW is RDF and OWL, 
where two systems used an open source applications 
based on SW technology and other systems used web 
language such as HTML, XML, PHP, MySQL and 
CSS emerged with SW technology (RDF, OWL). As 
shown in the table most systems [1][12][3] use a 
semantic search as a search engine which is used to 
find the information that are related to the learner 
queries and are interesting. Most of the system used 
HTML as a main web language to design the 
interface of the system. The main language used is 
OWL to develop the Ontology of the system. In 
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addition, the Protégé editor is used to create the 
classes and properties of the ELS. 
 

Table 1: Overview of E-learning System 

 
III. E-LEARNING 
 
Computer Based Training (CBT) was referred to as e-
learning, because it depends on self-learning. E-
learning means that the resources and learning 
materials are available via electronic technology 
where e-learning in not like CBT. Additionally, using 
technology in ELS will provide easy access to the 
educational resources anytime and anywhere via 

repository of the system [3] [15]. E-learning can be 
used in different organizations such as Academic, 
companies and research institution; the information  
 

 
will be updated and relevant in the organization. The 
main goal of e-learning is to change the old style of 
teaching into typical model. These models of e-
learning are much efficient and easy when compared 
with the old model[13]. The content in ELS can be 
reuse it and the information will be changed as per 
the prior knowledge and understanding level of the 
user [13] [14]. 
 

 
Author (s) 

Proposed 
elements 
for e-
learning 

SW or 
Technologi
es 

Subsections 
 (Framework Contents) 

API  and 
Toolkit 

User 
Interfac
e 

M.Samsuz
zaman  et 
al. (2012) 

1-Learners,  
2-
Instructors  
3-
Administrat
or 

RDF, 
OWL, and 
XML 

1. Registration and 
Conformation 

2.  Course document 
distribution 

3. Annotation 
4. Assessment 
5.  Useful Links and Tutorials 
6. Help& Discussion 

- Jena API 
-Rap API  

HTML 

Fayed 
Ghaleb et 
al. (2006) 

1-Instructor 
2-Student 

RDF, 
OWL, and 
XML 

1- course registration, 
 2- uploading course documents 

and student assignments, 
interactive tutorial, 
3- announcements,  
4- useful links, assessment, 
5- Simple semantic search. 

-RAP (RDF 
API for 
PHP).4 
- Protégé 
2000 editor  

HTML 

Walia A. et 
al. (2015) 

1-Learner - conceptual 
space 
Markup 
language 
(CSML). 
 

------------------------ -------- HTML 

Mukhlason 
A. et al. 
(2009) 

1-Learner  
2-Instructor 

Moodle 
LMS 

1- Ontological approach for 
Learning Object  
2- Automated question 
answering system 
3- Expertise Finding and 
Mapping Locator 

Open source 
system 
called 
Moodle. 

 

Hiekata K 
et al. 
(2007) 

---- ShareFast 
web 
application 

1- Student 
2-Teacher 
3-ShareFast system 
4-IT infrastructure 
5-Design software 

Open source 
web 
application 
based on 
semantic 
web called 
ShareFast 

------- 

Shrivastav
e G. et al 
(2012) 

1-Instructor 
2-Learner 

RDF, OWL 1-Instructors Agent 
2-Learner Agent 
3-Resource Location Agent 
4-Personalization Agent 
5-Learner Centered Agent 
6-Collaboration Agent 

-------- HTML 
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According to [7] [13] [14]ELS should provide the 
following features to the user: 

i. Active Learning: In order to use the system 
more efficiently the resources of the system 
must be interactive, responsive, and 
engaging.  

ii. Personalized: In order to get the user 
customization the system should be flexible 
enough to meet user profile.  

iii. Delivery plan: The system should help 
the lecture to collect the information 
and planning. Ina addition, how the 
information should be presented in the 
system.  

iv. Resource Location: There are 
thousands of resources available on the 
web. So the system should be able to 
locate resources on the web to be more 
efficient and easily updated.   

 The researchers [1][3] [11] proposed that the e-
learning environment consists of three main users; 
instructor, learner and administrator. According to 
[14], ELS consist of six agents such as: Instruction, 
Lesson Planning, Resources Location, 
Personalization, Learner Centered, and Collaboration 
Agents. By applying semantic technology on ELS it 
will be more appropriate and easily to share 
information and learning resources.      
There are some benefits of ELS mentioned by Pandit 
V. [15]. First, the learner can get the information in a 
customized way and it is available for all the users. 
Second, the information and the learning resources 
are available 24/7 where the users can access it 
anytime and anywhere. Third, ELS is enabled on the 
web and everyone on the web can get the learning 
materials and get benefits from the universality of the 
system. Finally, ELS is very flexible and scalable the 
learner can get the materials with little cost and effort. 
Resource Location: There are thousands of 
resources available on the web. So the system should 
be able to locate resources on the web to be more 
efficient and easily updated.  
  
 The researchers [1][3][11] proposed that the e-
learning environment consists of three main users are: 
Instructor, learner and administrator. According to 
[14]ELS consist of sin agents such as: Instruction, 
Lesson Planning, Resources Location, 
Personalization, Learner Centered, and Collaboration 
Agents. By applying semantic technology on ELS it 
will be more appropriate and easily to share 
information and learning resources.      
 
There are some benefits of ELS mentioned by Pandit 
V. [15] firstly, the learner can get the information in a 
customized way and it is available for all the users. 
Secondly, the information and the learning resources 
are available 24/7 where the users can access it 
anytime and anywhere. Thirdly, ELS is enabled on 
the web and everyone on the web can get the learning 

materials and get benefits from the universality of the 
system. Finally, ELS is very flexible and scalable the 
learner can get the materials with little cost and effort. 
 
IV. SEMANTIC WEB AND E-LEARNING 
 
SW is a new generation of the web knows as web 3.0. 
It is used in many web applications in order to share 
and reuse the information in more appropriate way in 
the system.The main reason of using SW is that, the 
information in the web can be easily shared and 
understandable by machine. This means that the 
machine will give the exact link for each query 
requested through the web [13].  The problem of 
ELSs without semantic is the learning resources not 
organized well. It is important that the current E-
learning model should take benefits of SW services 
such as, annotation, ontologies and interoperability. 
To make the ELS more interact and efficient SW has 
been used in ELS[3] [15].  
SW is an appropriate technology to be used in E-
learning. ELS with applying Ontology which is one 
of the semantic technology, will help the learner to 
find the information and data more easily and 
useful[13]. SW will provide the system with 
intelligent search engine in order to filter the 
information and selecting  the learning resources for 
learner from the complex structure of knowledge [3] 
[16]. Zuyi Chen et al. in [17] mentioned that using 
SW application in ELS will help  the student to reuse 
and share the knowledge this will lead to encourage 
the learner to use the system.  
The Architecture of the SW has been proposed by 
Tim Berners-Lee into five layers. These layer are[18]; 

i. The XML Layer: There are five layer of 
SW has been described by Tim Berners-Lee. 
The first layer is XML, which stand for 
(eXtensible Markup Language). In this 
layer, people can organize their documents 
using their own tags. Using XML scheme 
the tags will be defined. 

ii. The RDF Layer: The second layer is the 
data layer. In this layer, the metadata files 
will be used in order to express the meaning. 

iii. The Ontology Layer:The ontology layer 
will represent knowledge of the data layer. 
Web Ontology Language OWL is the 
language of SW.  

iv. The Logic Layer: it is used to extract the 
information. 

v. The Proof Layer: The last layer is the Proof 
layer. This layer is used to prove that the 
information comes from trust source. 

Shirvastava G. et al.[13] concluded that ELS based on 
SW will help the lecturer and learner to find the 
information easily and relatively for their queries. 

1- Semantic Web Tools: 
In this section, the most significant tools have been 
detailed. These tools are used to build a SW and 
many of them are available for free. According to 
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Kurian M. [19](2013) SW tool has been classified 
into three groups. Firstly, Ontology Editors which are 
used to model the data of SW application. The 
features of the commercial ontology editors are 
limited. Ghaleb F. in [3] use Protégé to create and 
edit the ontologies. Secondly, In order to generalize 
Interface mechanism Reasoner will be used in SW. 
The Reasoner has been classified in [20] according to 
the development period. DLP, FaCT, Pellet, 
MSPASS, CEL, Cerebra Engine, KAON2, QuOnto, 
HermiT an RACER, are some commercial Reasoners 
are available for free. Finally, APIs and Plugin used 
to install the SW environment. Jena APIs and Protégé 
the most popular tools used to develop SW 
applications. In [1] Jena API and rap API used for 
automatic conversation in the system. 
 
CONCLUSION 
 
The main problems of the current ELS are the 
enormous number of the resources, lack of enabling 
the information, and time limitation. It is important to 
apply a mechanism for ELS in a way that the 
information and resources can be accessed and 
reused. SW is a technology used to improve ELSs, in 
order to share, reuse the information easily, flexibly, 
and in a personalized way. In order to make the 
communication between the people and machine 
effective, SW depends on Ontology. The ELSs that 
applied SW should be accessed to different kinds of 
E-learning community such as academic institutions 
and training programs. 
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