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Abstract— E-Learning has gained importance as people have realized that the use of technology can improve the learning process. 
Consequently new learning environments have been developed. The paper focuses on various aspects of e-Learning: Activity Theory, 
Multi-Agent Systems and Web 3.0. A survey of literature has been done to provide an insight into the work that has been done by various 
researchers in the past.  
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1 INTRODUCTION                                                                     
-LEARING spans a wide area of research ranging from 
virtual classrooms to remote courses or distance educa-
tion. With the emergence of new technologies and Seman-

tic Web, e-Learning systems are gaining more importance day 
by day. Application of e-Learning systems in higher education 
is becoming more prevalent in developing countries like India. 
In traditional learning the methods cannot be molded accord-
ing to the individual’s choice whereas in e-Learning, the con-
tent can be made available as per learner’s previous 
knowledge. Various definitions for distance learning and dis-
tance education have been proposed in [1] & [2]. [3] And [4] 
associate Web-based learning with Web browser technology, 
often delivered via the Internet or intranets. There is much 
literature associating e-learning with Web-based learning over 
the Internet. In [5] we refer to learning activities involving 
computer networks as e-learning, and stresses that e-learning 
is not merely distance learning. The concept of online learning 
predates the appearance of the Web, but most recent publica-
tions about online learning refer to materials delivered over 
the Internet or intranets. The paper reviews the works carried 
out by different researchers in this area till now. 

2 BASICS OF E-LEARING: A COMPREHENSIVE 
REVIEW  
 

With the vast advancement in technology, the traditional lec-
ture-driven classroom is giving way to a new and more active 
environment, where students have access to a variety of mul-

timedia and interactive course materials. The twofold contri-
bution of [6] is a novel use of existing technology to improve 
learning and a longitudinal quasi-experimental evaluation of 
its use in context. As a first contribution, authors introduce an 
integrated environment that is designed to meet the active 
learning preferences of computer engineering learners, in ad-
dition to a support for collaborative learning. For the second 
contribution, several classroom experiments were carried out. 
In [7], traditional learning is compared with e-Learning Sys-
tem.  Based on a survey consisting of interviews and ques-
tionnaire it has been proved that e-Learning is more advanta-
geous in contrast to the conventional learning methods be-
cause of its portability, ease of use and ubiquitous access facili-
ty. With the popularity of distance education, there is an in-
creasing interaction between the students and the instructors 
and between the students themselves. However, it is still diffi-
cult to customize the material and teaching methodology ac-
cording to the students background/profile as stated in [8]. 
Artificial Intelligence techniques have been employed to make 
e-Learning more effective and qualitative by considering stu-
dents previous knowledge. The authors in [9] believed that 
prior experience with ICT and virtual competence was two 
influential factors that affected e-learning and had a positive 
influence on its outcomes. Using social cognitive theory, they 
opened up the black box of psychological processes in which 
e-learners engage. The study resulted in a more comprehen-
sive account of the effects of ICT experience. Their findings 
revealed that experience with information seeking and com-
munication via ICT helped individuals developed virtual 
competence, which in turn allowed them to learn effectively 
and feel satisfied with their experience. There is no doubt that 
e-Learning idea will promote most straining person to acquire 
some special knowledge and integrate utilize these knowledge 
of the major of the communication. A systematic design and 
the implementation scheme for teaching the communicational 
courses while meeting the training requirements of the stu-
dents of the communication engineering major in the e-
learning environment has been proposed in [10]. It is im-
portant to apply the e-Learning idea and its advanced tech-
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nology to teach the major of communication. In [11] the au-
thors  analyze that the e-learning interface based on PET 
method is quite soaring and the erudition curve is relatively 
high for the I (first) XHTML and XML e-learning Interactive 
tool software solution, as well as for the II (second) software 
solution (e-learning mathematical tool). It is obvious that the 
student learners are faced with a lot of decisions and they 
need previous knowledge in order to use the software. The 
analysis showed that for the III (third) software solution the 
Information Retrieval Courseware system the learning curve is 
quite flat and users are already familiar with all of the con-
cepts because the software itself was build and targeted the 
knowledge level of the users. The research is proposed a new 
way of tackling the process of creation of e-learning solutions 
as interactive environments by integrating and undertaking 
the software engineering approach based on e-learning indica-
tors. In [12], the authors have presented a modeling approach 
of a pervasive e-learning application based on high-level Petri 
Nets. The authors have underlined the importance of this new 
attractive mode in the education basing on new communica-
tion technologies and web services. The second stage of the 
study concerns the implementation of the proposed applica-
tion. With existing powerful technologies such as Java tech-
nologies, XML language and Oracle data base, authors have 
implemented the application. Learner as the subject of e-
learning also has a certain impact on e-learning [13]. But as 
time goes by, it was discovered that there are many factors 
that also have the reaction on e-learning, so many experts and 
scholars began to study different factors' impact on e-learning. 
Firstly, it describes the factors that influence e-learning quali-
ty, then it it analyzes learner's role and their contribution to e-
learning, compare with the different learners' behaviours on e-
learning, and extract the differences and similarities impact on 
their e-learning, Finally, it shows  many problems in the e-
learning and give some suggestions for improvement. At pre-
sent the utilization of computers and new technologies has 
become an important aspect of education. An attempt to ex-
amine how the traditional role of a teacher in the e-courses 
changes and what preconditions are pivotal for the tutoring of 
such courses has been done in [14]. In addition to that, it de-
scribes a creation of e-learning courses from the pedagogical 
point of view. Finally, a few problems of practical e-tutoring 
run at a university level in the Czech Republic are depicted. 
The growth of an e-Learning system poses added challenges 
for software developers, given that there are other facets, such 
as contents and client tracking, not usually considered in 
software advancement methodologies [15]. The authors ap-
proach enriches the improvement of e-Learning systems pro-
cess anticipated in ADDIE with the model-based development 
of client interfaces and software quality contemplation. By 
doing so, they aim at the development of, what writers have 
named, a Model-Based Instructional Development Environ-
ment (MB-ISDE), to include e-Learning development in the 
current trends of model-based software development. The 
development of the e-learning systems should be done using 
safety methods and internationally recognized standards. In-
formation security can be obtained using methods such as 
cryptography and network protocols. In [16], the authors have 

highlighted several key security issues with the intention of 
must be taken into consideration in developing and using an 
e-learning platform. A secure learning platform should incor-
porate all the aspects of security without affecting too much 
the system performance. 
The above correlations between three classifications are ap-
plied in Web 3.0 rule for e-learning using Deontic Logic Verifi-
cation. 

3 E-LEARNING WITH WEB 2.0 FOCUSING ON SERVICE 
ORIENTED  ARCHITECTURE  

It is well-known that training and networking are keys to pro-
gression and personal skills development; therefore the lectur-
ers need to learn to innovate in line with the technology ad-
vancement and how technology can assist in teaching and 
learning process differently than before. As such teaching and 
learning must be co-created between the instructors and 
learners and be viewed from the participative and service ori-
ented approach [17]. The participative approach emphasizes 
on the learners participation in real life exercise while the ser-
vice oriented approach promotes values that are co-created 
between the learners and instructors to create win-win per-
spectives for both parties. The overall feedback is positive both 
from the participating lecturers and learners. In [18] a theory-
based Integrated Design Process (IDP) has been developed in 
order to improve the design process and usability of the 
WD2L environment as a learning support tool. Results indi-
cated that the proposed IDP was effective in that the study 
showed (1) the WD2L environment’s equivalence to tradition-
al supplemental learning, especially as a Web-based supple-
mental learning program and (2) users’ positive perceptions of 
WD2L environment resources. The study also confirmed that 
for an e-learning environment to be successful, various aspects 
of the learning environment should be considered such as ap-
plication domain knowledge, conceptual learning theory, in-
structional design, user interface design, and evaluation about 
the overall quality of the learning environment. The theories 
and principles of the interaction design on the E-Learning 
courses has been discussed in [19]. Thereby, an analysis of the 
interaction design of the "College English Intensive Reading" 
as well as their technology implementation is done. "College 
English Intensive Reading" E-Learning courses also should 
provide some methods of interpersonal interaction to make up 
for the students and teachers in non-learning content interac-
tion. Interaction between students and students in collabora-
tive learning plays an important role, Web2. 0 technologies 
can compensate for this shortage. In [20]  the framework aims 
to provide a complete adaptive, integrated and robust envi-
ronment for learning. The highlight of the system is the fea-
ture to judge the student capability and adaptive management 
of the learning process. This is complemented by the intelli-
gent assessment engine which generates quizzes and assess-
ments according to the capability of student. This framework 
aims to provide a complete environment of online learning. 
The conceptual architecture of the framework presented in 
this paper is centered around  the following core features: (1) 
Domain Specific Learning Services (2) Student Capability 

IJSER

http://www.ijser.org/


International Journal of Scientific & Engineering Research, Volume 4, Issue 9, September-2013                                                                    41 
ISSN 2229-5518 
 

IJSER © 2013 
http://www.ijser.org  

Analysis (3) Adaptive Lecture Authoring Tool and Notifica-
tion Manager (4) Intelligent Assessment Engine (5) User 
Friendly E-Learning Portal. A detailed analysis of well known 
architectures for service based E -learning system is done in 
[21]. The architectures surveyed here give users the ability to 
collect, analyze, distribute and use learning knowledge from 
multiple knowledge sources. This paper provided a survey on 
service based architecture for E-Learning system which in-
cludes features like interoperable, distributed, adaptive dy-
namic, extensible, collaborative and intelligence, if the archi-
tecture includes semantic web technology and appropriate 
levels of security, the system will be more efficient. Service-
oriented architecture for E-Learning provides adaptable, inter-
active, extensible, distributed, collaborative and intelligent E-
Learning system to effectively realize the learning anytime 
and anywhere to instructors and learners. Software deploy-
ment and code changes as well as maintenance could not be 
made through critical times. The more years are software used 
and alive the more time and costs are required. Linear de-
pendency between realized changes and costs is changing into 
exponential dependency as the years go [22]. It is nothing 
common that maintenance of poorly or wrong designed soft-
ware products (for example LMS) can achieve point when cost 
of new development is lover than actual cost of maintenance. 
The contribution is an explanation and introduction into most 
critical parts of software maintenance. Again in [23], Model 
Driven Architecture has been analyzed, designed, implement-
ed and integrated with Service Oriented Architecture to de-
sign a system that is flexible and which will adapt itself to the 
changing requirements. It also makes use of the emerging 
technologies such as .NET and Web 3.0 to provide proper 
functionality; reusability and interoperability are the main 
aspects of designing such systems. In [24], the basic compo-
nents of an e-Learning system have been built using J2EE and 
then they have been integrated with the Web Services. Basical-
ly two models have been defined-the functional model con-
taining various components of an e-Learning system and a 
service model as a means of communication between the vari-
ous Content Authoring Tools and Learning Management Sys-
tem. The paper in [25] puts more emphasis on the use of the 
learning content rather than the creation of the content. The 
use of Knowledge Management and Learning Management is 
used together to learn and share knowledge in order to im-
prove the performance of the learner. Web 2.0 is used for 
providing various functionalities to the learner. A personal-
ized e-Learning system for the institutions that are using Ado-
be Flash has been developed in [26] keeping in view the user’s 
needs, his previous knowledge and expertise in the concerned 
area. On the basis of these facts, the learning material is ex-
tracted and provided to the user. Appropriate services are 
provided to the users till their learning goals are achieved.  

4 E-LEARNING USING ACTIVITY THEORY  
The advancement of e-learning systems has initiated an in-

surgency for instructional substance delivering, learning 
deeds, and societal communiqué. After factor study, learners' 
attitudes can be grouped into four dissimilar factors - e-

learning as a novice autonomy upbringing, e-learning as an 
indicative environment, e-learning as a multimedia learning 
environment, and teachers as assisted tutors in e-learning. In 
accumulation, the research in [27] approves that activity theo-
ry is an apt theory for considerate e-learning systems. From 
the activity theory stance, individuals actively raise their ac-
quaintance within social realms. 

The excessive use of technology isn't a guarantee for the 
construction of successful e-Learning systems [28]. Many ped-
agogical and technical problems must be addressed depend-
ing on the dynamic context of learning. The proposal in [28] 
uses the models to deal with problems like modeling, imple-
mentation and retrospection. It retrieves the modeling con-
cepts needed in the semantic of activity theory. The authors 
have also demonstrated the suitability of adaptive workflows 
as metaphor to address educational scenarios. Considering the 
traces as first rank entities can help to build flexible and reus-
able scenarios. Analysing online learning environments as 
activity systems evade the conception of knowledge as inde-
pendent from actors, as an objective resource like any other; 
nor are knowledge conceived independently from action, a 
product of discourse and interpersonal statement alone. Activ-
ity theory offers a way of synthesizing and developing rele-
vant notions [29]. Activity theory examines the nature of prac-
tical activities, their social origins, and the nature of the 'activi-
ty systems' within which people collaborate. The theory re-
frames e-learning by modelling the recurrent and embedded 
nature of human activities, by revealing the tentative nature of 
knowledge and its action orientation, and by highlighting the 
opportunities for individual and collective development. The 
paper concludes by reviewing implications for knowledge 
work and e-learning. Based on the activity theory, authors of 
[30] proposed a framework to examine factors influencing e-
learning effectiveness. Two hundred and forty-two learners 
joined the on-line education project in Chai-Yi County.  The 
results show that learning motivation, e-learning platform 
experience, attitude toward Internet, computer self-efficacy, 
and prior experience were found to significantly influence the 
e-learning effectiveness. In [31] an outline of the methods and 
techniques used to abstract pedagogically and contextually 
adept design requirements for an e-learning environment for 
supporting teaching and learning in European high schools 
has been made. It illustrates how theoretical and pedagogical 
perspectives can be incorporated into the systems develop-
ment process of abstracting design requirements for an e-
learning environment. The method outlined in this paper em-
phasizes that focus should not be put on interface design 
alone, instead, we should aim to address the whole context of 
use and forms of interaction which are embedded both in 
tasks and in the users' accepting their actions. The conceptual 
and visual complexity of the expanded activity triangle and 
operational mapping tool used to represent and communicate 
findings can potentially confuse and overwhelm those with no 
background in the theory. Fortunately, the operational map-
ping tool offers a format and structure for summarizing re-
sults for stakeholders; however, this tool by itself is insuffi-
cient. In [32] it is discussed how these methods can inform 
instructional design and development within distance educa-
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tion programs. Overall, AODM holds promise as a tool for 
assisting the design of e-learning practices. 

5 E-LEARNING USING MULTI AGENT SYSTEMS   
A software agent is a data-processing entity which carries 

out in an autonomous way tasks delegated by a user, but also 
a part of software which can operate on behalf of another enti-
ty [33,34]. Software agents function in a particular environ-
ment (i.e., an agent platform) which is often populated by oth-
er agents and processes. Ideally, they learn from their experi-
ments, communicate and cooperate with other agents, and, if 
required, move around in networks and on the Internet. In 
addition, an intelligent software agent has characteristics like 
mobility, ability to interact (exhibiting social and adaptative 
behavior), ability to cooperate, learn and even reason, based 
on certain knowledge representations [34]. We review here 
some of the works done by the researchers in the field of e-
Learning using Multi Agent Systems. In [35] the authors pre-
sented some conceptual view on advanced future educational 
environments and the preliminary results in multi-agent pro-
totype creation. This project is work in progress aimed at 
providing flexible and customized educational services. The 
main directions of eLearning systems evolution and stages of 
each direction are defined. The roles of ontologies and intelli-
gent agents in such systems are recognized. An approach to 
constructing of personalized learning program based on the 
Semantic Web technologies is proposed. In [36] the proposed 
system is presented in three perspectives to provide the do-
main specific content to the learner based on the effort predic-
tion according to their background details. The structure of 
system, work process, the design of intelligent agent and the 
realization of intelligent agent were introduced. After the test 
use of the system by certain network school, it was found that 
the system could improve the learners’ initiative participation, 
which can provide learners with personalized knowledge ser-
vice. A generic approach for the development of service-
oriented and agent-based eLearning intelligent system archi-
tectures is presented in [37]. It describes a generic service-
oriented and agent-based approach for the development of 
eLearning intelligent system architectures providing mobile 
access to electronic services (eServices) and electronic content 
(e-Content) for users equipped with wireless devices, via a set 
of Info-Stations deployed in key points around a University 
Campus. The approach adopts the ideas suggested by the 
MDA specification of OMG. By following this approach two 
prototype eLearning applications, have been successfully im-
plemented. In [38] an intelligent tutoring module of the system 
has been proposed. Also, a functional prototype of an intelli-
gent learning platform (called INES), which includes capabili-
ties related to LMSs, LCMSs, and ITSs, such as: management 
of contents and users, and recommendation of specific and 
suitable learning tasks to the students has been discussed. 
Hence, a general purpose system design and development, 
capable to adapt itself to specific needs of students and teach-
ers, using intelligent support to provide reasoned decisions at 
every moment has been developed. The main future work 
related to the tutoring module is to improve its intelligence. 

The domain ontology is not only useful as a learning instru-
ment but it can also be employed to assess students’skills [39]. 
The analysis of students’ mistakes allows to propose them 
personalized recommendations and to improve the course 
materials in general. In future work, we plan to develop more 
powerful algorithms for ontology analyses that consider on-
tology integration and their distributed upgrade based on 
Multi- Agent technologies. In line with the development of 
new algorithms, it is desirable to add more powerful semantic 
similarity calculations for allowing flexible quantitative grad-
ing mechanisms. Finally, further work will include studies on 
more complex interactions among the agents that constitute 
the architecture. 

6 WEB 3.0: A NEW DIMENSION OF E-LEARNING  
With the emergence of various web technologies and inno-

vative concepts of using the web to its fullest potential, the 
web is evolving fast towards intelligent web systems. To plan 
a better future the web science need to be studied and under-
stood as a whole. The web page designers and application 
developers have a lot of challenges to support a high perfor-
mance infrastructure which connects multiple servers and 
services all geographically distributed across the globe. In [40], 
an analysis has been made to report which web technologies 
and protocols succeeded in realizing the current web and 
what is going to be the possible future web architecture and its 
social impact. In [41] the author describes the status of infor-
mation construction of regional comprehensive universities 
and analyzes the theory of the web3.0 technologies. It then 
discusses the process of information construction of compre-
hensive universities from the view of web3.0 which includes 
the three parts: information management, learning environ-
ment, and teaching resources. The end users also follow the 
same standard during uploading their resource to the library. 
Finally all the resources in the library are stored an orderly 
manner with a uniform standard and keep a close link be-
tween different type resources. In [42], author presents three 
types of semantic web applications for education, namely 
learning objects, learning object repositories and pedagogical 
agents, and critically appraises their contribution to learners 
and instructors alike. In addition, terms defined within the 
ontology need to describe concrete data, using one of the exist-
ing ontology languages and, in order to ensure its effective-
ness, one needs to extensively test it examining the extracted 
information. In this article author is describing a learning ob-
ject explicitly, using multidimensional and consistent metada-
ta is of particular importance for the successful implementa-
tion of the semantic web in education. The application of 
Web3.0 becomes crucial for the current development of social 
groups; this technology will help us to gain more applications 
in near future. For the design of recommendation mechanism, 
Bayesian Theorem and Fuzzy Theorem were used to accom-
plish the recommendation mechanisms of site friends, hobby 
friends and articles [43]. The main concept is to use the charac-
teristic of Giant Global Graph and the API of social network to 
integrate friends from various social platforms and to further 
create high efficient interactive mechanisms such as efficiency 
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by making recommendation of hobby friends and top collec-
tions, blogs of interests, external membership collections, real-
time chat rooms, cooperative redactions and personal recom-
mendations. As a preliminary move, eLearning model for in-
terview preparation is implemented in [44] wherein the learn-
ing objects are assembled in RDF data model in accordance to 
the defined ontology and enabling user a flexible search. As a 
first step in a ladder of enriched environment for knowledge 
up-gradation this paper implements a tool enhancing a refined 
search retrieving only the most relevant links eliminating the 
other links using the semantic web technologies. A well re-
fined search mechanism is built in and what the user needs is 
all given back in a unified manner to them filtering all the ir-
relevant links.  

A model for an e-learning system which uses e-learning 
agents and is based on semantic web is proposed in [45]. The 
study reveals how to extract the useful information on the web 
and also gives the superficial knowledge about semantic web 
and categories. e-Learning agents such as Instruction Agent, 
Lesson Planning Agent, Resource Location Agent, Personali-
zation Agent, Learner Centered Agent, and Collaboration 
Agent are used to describe an e-learning system. The main 
purpose of the model is to make an e-learning system which 
can be personalized as per individual's need so that everyone 
is able to make the full use of it. In [46] a Semantic grid-based 
E-Learning Framework has been proposed. SELF aims to iden-
tify the key-enablers in a practical grid-based E-learning envi-
ronment and minimizes technological reworking by proposing 
a well-defined interaction plan among currently available 
tools and technologies. An effective, end-to-end and practical 
E-learning environment cannot be realized from a loose inte-
gration of available technologies or by starting the develop-
ment from scratch. An attempt to evolve an end-to-end E-
learning infrastructure from the integration of available tech-
nologies, specifically the semantic web, the grid, collaborative 
and personalization tools, and knowledge management tech-
niques has been made. In [47] the presented concept is an at-
tempt to introduce an educational system which combines 
Web 3.0 technologies in order to achieve better personalization 
and usability. Moreover, technologies such as, Artificial Intel-
ligence and the WWW have rapidly evolved over the last few 
years. Despite of this situation, educational concepts have not 
been developed. The last few years a lot of interesting on-line 
services have been introduced to the public. On-line video 
conferencing, synchronous/asynchronous conversations, 
wikis and social networking are just a few of those technolo-
gies which changed the way people see and use the Internet. 
Using the combination of the features mentioned above, the 
system will be able to achieve a personalized interactivity with 
each user. Furthermore, the social networking characteristics 
will contribute in gaining wide acceptance and satisfaction. 
The discussion in [48] presents the concept of Semantic Web 
and Web 3.0 technologies, which could be a distinctive success 
factor in the current competitive e-business market for com-
panies currently positioned with the world of Web 3.0 tech-
nology. It describes the evolution of Web 3.0 for the creation of 
value and new emergent business models, its various proper-
ties, and its major differences with Web 2.0 technology. Fur-

thermore, the paper proposes eight direct or indirect revenue 
based business models that have different levels of openness 
that a company can follow to adapt a successful Web 3.0 based 
business strategy. In [49], a Web Service Oriented ensuring the 
privacy of e-Learning content has been proposed for develop-
ing an E-Learning system. It aims at integrating all the com-
ponents of e-Learning system such that it facilitates both the 
service provider and learner by making use of Web Services as 
an interface. Emphasis has been made to make the system re-
usable and interoperable. In [50], a modular Semantic Web 
based interoperability framework has been proposed for the 
integration of the various educational content and functionali-
ties of an e-Learning System. Also, emphasis has been made 
on the preparation of e-Learning content by making use of 
ontology driven authoring tools 

7   CONCLUSION 
With the development of new technology and Government 
initiative e-Learning is rapidly penetrating in the regions 
where education was a distant dream. Internet and Ubiquitous 
environment has provided wings to it. This paper summarizes 
e-learning in various prospective like: Adaptive learning using 
Multi-agent, Service oriented Architecture (SoA), migration 
from Web 2.0 to Web 3.0 making learning more intelligent. 
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