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Abstract 
The rising growth of e-learning has led to the development of web based learning technologies which 
provide voluminous learning material resulting in confusion, as students battle on which information to 
use. Semantic web is an evolving landscape that enables the linking of data from one source to the 
other using web services understood by computers by means of different ontologies, which are a 
major component of the semantic web. The assimilation of semantic web technology in e- learning 
marks an incredible venture in the education industry. The paper reviews the benefits of implementing 
semantic web technologies in e-learning platforms. The main focus is on ontology based descriptive 
content, structure and learning resources. In this paper, a conceptual architecture of semantic 
eLearning portal is suggested with some related work. Information contained in this paper is beneficial 
to educational institutions, policy makers and educational stakeholders 
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1 INTRODUCTION  
Shah [1] defined e-learning as an integrated educational platform that delivers dynamic content with 
high velocity chains delivering individualized content in real time and linking educational stakeholders 
in a virtual world. 

The vast growth of e-learning is attributable to convenient and efficient learning platforms that enable 
students to have an active role in learning, this is contrary to the traditional learning system where the 
teacher plays the active role and the student the listening role. E-learning environment incorporates 
multimedia content, computer-aided support as well as collaboration among learners making the 
learning process interactive and exciting.  

Srimanta [2] described the semantic web as an evolving landscape that enables data to be linked from 
one source to the other using web services that are understood by computers by means of different 
ontologies which are main elements of the semantic web. It is believed that the two technologies will 
have a positive impact on e-learning applications as well as systems. 

Semantic web brings a paradigm shift from the unfriendly “display only” to a more meaningful solution 
where the information is easily understood by the user. The eventual endeavor of semantic web is 
data integration and sharing of interrelated information between web sites (Ohler [5]). 

2 RELATED WORKS 
In the literature many researchers [2, 3, 4 & 5] have examined the benefits, possibilities and methods 
for integrating e-learning systems with Semantic web technologies. Keenoy et al. [3] attempted to use 
semantic web technologies through the creation and management of distributed and autonomous 
Resource Description Frameworks (RDF) to group and personalize educational resources. 

Rashid et al. [4] proposed an ontology-based e-learning management system model focusing on 
learning styles, teaching methods, course syllabus and learning activities. The relationship between 
educational stakeholders are co-joined through an ontology based contextual knowledge and learning 
resources as depicted in the model. However, the authors did not provide any semantic web details. 

Zhao et al. [6] suggested a move from content-focused learning services to semantic personalized 
learning services by employing web-based intelligent information retrieval methods to improve e-
learning systems through user profiling techniques. 

Mehmet and Kuzu [7] pointed out the various benefits of semantic web for e-learning platforms such 
as relevant information, filtering information and organizing information.  
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3 SEMANTIC WEB TECHNOLOGıES AND E-LEARNING  
The basic elements of the semantic web: a) XML (Extensible Markup Language): This element of the 
semantic web creates an opportunity for students and instructors to access relevant information such 
as course material, quiz, discussion tools etc. b) RDF (Resource Description Framework): This 
element uses data mining tools to help the students and instructors find the resources such as articles, 
journals, books etc on the web based on their academic search criteria using the relevant keywords. 
And c) OWL (Web Ontology Language): This element is useful for students and instructors to quickly 
access information on the web by making use of standard symbols.  

Srimanta [2] concentrated on explaining ontology in e-learning systems which enables just in time 
interactions among educational institutions, however, he suggested the ontologies provide a database 
with a description of educational institutions and courses on offer. Also, Ohler [5] pointed out that 
current e-learning systems do not share common language in course descriptions therefore making it 
difficult for course exemptions. Furthermore, he alluded that the semantic web is the only solution 
towards a centric web based educational system where courses and degrees are described 
semantically. In order to develop a more comprehensive ontology for e-learning, Rashid et al. [4] 
suggested the use of a mixture of methods and models which gives “a valid tool for learning” and a 
better understanding of terminology from different vocabularies. 

Semantic web has gained momentum over the past years and researchers are keen to understand the 
use of this technology in education. However; not much research has been done in the field of 
education to fully understand how semantic web can be integrated in e-learning platforms. 
Researchers are eager to know the benefits of semantic web, ontology as well as the advantages and 
disadvantages of this new technology and its impact in the educational industry. Semantic web 
provides ubiquity meaning that students and instructors can access resources virtually from anywhere 
in the world without any geographical limitation. This paper will explore this technology in detail in 
order to provide vital information to educational institutions which have distance and open learning 
platforms. 

Alsutanny [7] underlined that there are 5 crucial benefits of integrating semantic web technologies into 
e-learning platforms: 

• Delivery: The knowledge base is linked with ontologies that facilitate semantic querying hence 
users can view topics of interest. 

• Responsiveness: A common agreed service language is used among software agents enabling 
personalized agents to communicate with each other. 

• Access: Users perform semantic queries enabling them to access relevant resources from the 
web that match what they are searching for. 

• Symmetry: Semantic web facilitates integration of semantic intranets allowing organizational 
processes to communicate with each other, the same applies in the educational setup. 

• Modality: A dynamic learning environment is created using personalized agents resulting in 
active delivery of information. 

• Authority: A decentralized semantic web will allow an effective content management. 

• Personalization: The use of personalized agents linked with ontologies will enable customized 
web searching. 

• Adaptability: Semantic annotation of data allows viewers to access the knowledge base and 
view information in various forms. 

4 E-LEARNING SYSTEMS IMPLEMENTATIONS 
Alsultanny [7] described the student conceptual model as a model with ontologies that maintain a 
machine understandable repository for profiles of students. It can be seen that from fig 1 that an 
application profile for metadata addresses the metadata needs for e-learning projects, this is based on 
both the metadata standard specification and the knowledge space conceptual model. Adaptability 
requirements determine the content of knowledge ontology that is created for preserving the e-
learning content available on the system. The defined application profile, the structure as well as the 
scope determine the domain ontology to be created. Metadata instances are automatically generated 
that describe hypermedia repository elements based on the knowledge space model. A procedure 
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responsible for augmenting the system’s metadata by edition was also in cooperated in the design. In 
addition, the e-learning system depicted comprises of 3 dimensions with semantically structured 
spaces that make the search and navigation process more efficient and quicker through the learning 
material. Semantic web is crucial for an effective and more efficient e-learning platform since it is a 
problem dependent, user customizable and context-sensitive process. 

 
Figure 1. Block diagram of the e-Learning system (Alsultanny [7]). 

The above model acts as a guideline for educational institutions who may want to integrate semantic 
web technologies into their e-learning platforms easily. Based on this model, students will be able to 
use the developed virtual e-learning platform without the help of instructors. This will increase user 
academic satisfaction and motivation as students access the system on their own. On the other hand, 
instructors can easily monitor student progress, send feedback on areas that improvements are 
needed helping them understand their weakness as well as communicating important information to 
the students such as exam dates and online meetings schedule and so on. Furthermore, the course 
materials can easily be updated when a new issue is released as information is stored in the cloud 
and updates are done automatically so that instructors can’t spend a lot of effort preparing course 
materials. In addition, the educational institution perspective of adopting to this system will result in 
cost benefits. Additional courses can easily be added to the database without extra charges and 
students will be able to retrieve the information in just a click. 
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5 SEMANTIC BASED CONCEPTUAL E-LEARNING PLATFORM 
ARCHITECTURE 

Naim and Khan [9] developed a conceptual semantic based e-learning framework for educational 
institutions who want to adopt semantic web technologies in e-learning platforms. It can be seen on 
Fig. 2 that the architecture of the model includes all important components of semantic web contrary to 
other models found in the literature. The levels outlined in the framework are: 

• Users: The main actors in an educational setting are students, instructors and administrators 
and these are shown in the first level of the developed model. 

• Access: In general, many e-learning platforms encounter security problems. In the developed 
model, these problems are solved by authenticating users (students and instructors) through the 
use of passwords and usernames saved in the system. Administrators are responsible for 
registering system users and giving them login credentials. Instructors should have their 
interfaces personalized based on the courses they are teaching. 

• Interface: The interface for students and instructors must be different based on their 
responsibilities and needs. The interface for students should be user friendly and allow them to 
view course materials and perform other learning tasks such as exams, discussions with 
classmates/instructors effectively. Instructors are responsible for uploading course materials to 
the system and monitoring student learning activities to give correct feedback to help students 
improve their academic performance therefore the interface should be designed with this in 
mind. 

• Service: Responsible for handling background processes such as navigation, annotation and 
querying data from the semantic web database. 

• Knowledge base level: This is where data repositories are stored that help system users 
(students and instructors) to find relevant information, filter information and organize information 
using semantic web elements such as RDF, OWL, metadata and inference rules.  

 
Figure 2. Conceptual Architecture for Semantic e-learning (Naim & Khan [9]). 
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6 CONCLUSION 
In conclusion, the future of web-based education is centred on semantic web. This has revolutionised 
the process of knowledge construction, personal learning network and personal experience 
administration. There is need to develop more creative semantic based e-learning platforms which 
promotes data integration and smooth search of related topics. There have been several semantic 
web models and frameworks which have been developed. However, the challenge is that they are 
either too abstract or too specific therefore we hope that this review based paper may help to fill the 
missing gap by providing information about semantic based e-learning platforms for educational 
institutions. Information contained in this paper is beneficial to semantic based e-learning platform 
developers, educational institutions, policy makers and educational stakeholders such as students, 
instructors, administrators and so on. 
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