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Abstract 
Today E-Learning has become a widely accepted paradigm for 
professional development and are expanding in academic setting, 
driving interest in lifelong learning. It has been evolving along 
with the changing technologies becoming more mature, faster and 
newer. The advent of the latest generation of World Wide Web has 
also impacted E-Learning. Hence with the transformation of the 
Web2.0 to Web3.0, E-learning has also got a new identity that is       
E-Learning 3.0.The basic technology on which this 3.0 concept is 
founded on is Artificial Intelligence specifically intelligent Multi 
Agents. It supports learning by interacting with author and learner 
in different manner and collaborates and coordinates the flow of 
content and knowledge in an advanced environment. So the role 
of intelligent multi agents will be very vital to give sufficient 
cooperation to both author and learner in E-Learning 3.0. This 
paper addresses the evolution of Web 3.0 and E-Learning 3.0, 
with a special reference to Intelligent Multi Agents for its possible 
potential to influence the new generation of Online Learning.  
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I. Introduction
In current generation the opportunities that Web 3.0 offers makes 
the education field more demandable. Web 3.0 makes the WWW 
as the largest database ever for human. Learners can access huge 
amount of information through research, news by using highly 
animated and holographic interface. Embedding the features of 
Web 3.0 with Learning Management System (LMS) and also 
adding 
intelligent agent supported configuration makes the learner self 
independent in learning process. Merging the e-learning with this 
new Web 3.0 makes it E-learning 3.0.The advancement of Web 
3.0 in e-learning provides a new dimension of research in the field 
of collaborative learning environment. Web 3.0 platform provides 
excellent tagging information to the metadata being generated. 
Hayes (2006) describes Web 3.0 as an amalgamation of 3-D 
virtual environment where students can connect, communicate 
and interact in real time. It is a powerful tool for making application 
using open source software.

II. Agents, Intelligent Agents & Multi Agents
When an environment is inhabited by many agents, it might be 
possible to define the rules of the environment so that the collective 
good of all agents is maximized when each agent adopts the game 
theoretic solution that maximized its own utility. An Agent is 
a program designed to carry instructions. It perceives from the 
environment and act using its actuators. Various definitions are 
available for agent. We define “an Agent as a set of programs 
capable of handling a particular work, having the nature of 
perceiving and acting accordingly in its environment” [1]. But 
not all agents are capable to handle all situations. Intelligent agent 
is a set of programs works dynamically in an environment. When 
a situation changes, intelligent agent changes its course of action 

through its high level actuators. . According to (Hayes-Roth 
1995) “Intelligent agents continuously perform three functions: 
perception of dynamic conditions in the environment; action to 
affect conditions in the environment; and reasoning to interpret 
perceptions, solve problems, draw inferences, and determine 
actions.” Software intelligent agent relate to automated class 
software that can operate without user interventation [2].
A single agent may not solve complex problems efficiently or 
the agent may take sufficient time to solve it. When agents work 
together complex problems can solve perfectly. In a system when 
agents work collectively, the system is called Multi Agent Systems. 
It solves complex problems in distributed fashion without the need 
for each agent to know about the whole problem being solved. 
Multi agent systems open a number of interesting and potentially 
research opportunity concerning inter-agent negotiation, arguments 
and competition in agent societies. This is a multi-disciplinary 
approach where social science, psychology and cognitive science 
theories are implemented in a multi-agent environment [3].

III. Web 3.0
It refers to the currently evolving version of the Web, though there 
are different views of what it actually entails. It doesn’t exist on 
any large scale yet but, depending on which view of Web 3.0 we 
accept, it’s possible to see the beginnings of a shift towards Web 
3.0 in a variety of recent developments.
Web 3.0 is called as Semantic or Geospatial or Intelligent Web 
[8]. Intelligent Software agents use metadata to “read”, collate and 
integrate information, enabling them to give what appear to be 
intelligent responses to human operators. Some examples can be 
cited as Google and Newstrust. Google: Increasingly personalized 
search results. Newstrust: Filters stories through a user’s personal 
and social networks.
Web 3.0 is also referred as Geospatial web where location is used to 
index information. Tools like Foursquare and Augmented Reality 
are very useful in locating information. With this combination of 
Web 3.0 and intelligent Agents, our past behaviors and activities 
will be considered predictors of future behavior and the information 
streamed to us will be based on patterns that we have established. 
In this way the information will help us to do a better job in 
whatever we want to do.

IV. E-Learning 3.0
Learning in platform Web 3.0 is known as E-Learning 3.0.
There are four levels of E-Learning:

Knowledge Database: Students get step by step instructions 1. 
similar to their homework Questions. Students access to a 
search bar, where they part in small phrases and it will give 
them a list of options. 
Online support: Students take help of chat rooms, bulletin 2. 
boards to interact with teachers. So communication occurs 
between them in a more effective way.
Asynchronous training: More traditional approach where 3. 
students go their own pace and ask their questions through 
chat rooms and bulletin boards.
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Synchronous training: This is done via audio video 4. 
interactions. When all the students log in and then lecture 
is done. This still allows the students to raise their hand and 
verbally ask questions.

E-Learning in platform Web 3.0 is known as E-Learning 3.0, 
which covers all the above levels along with intelligent solutions. 
It is Read, Write, Connect, Collaborate, Anytime, Anywhere with 
Anyone. It will not only promote learning that is more richly 
collaborative, it will also enable learners to come closer to ‘anytime 
anyplace’ learning and will provide intelligent solutions to web 
searching, document management and organization of content.
E-Learning 3.0 will have at least four key drivers: [4]

Distributed computing1. 
Extended smart mobile technology2. 
Collaborative intelligent filtering3. 
3D visualization and interaction4. 

Firstly, in a Web 3.0 world we will not only tap into the semantic 
web with all it promises, but E-Learning 3.0 will contravene 
the boundaries of traditional institutions, and there will be an 
increase in self organized learning. We will gain easier access 
to the tools and services that enable to personalize our learning, 
and these will be aggregated more easily too. Additionally, with 
new cloud computing and increased reliability of data storage 
and retrieval, the mashup is a viable replacement for the portal 
which will lead to less reliance on centralized provision. This 
in turn may hasten the death of the ailing institutional VLE. 
Secondly, many commentators believe that Learning 3.0 is all 
about mobile technologies. Mobiles will play a big part in the story 
of E-Learning 3.0. There will need to be ubiquitous access to tools, 
services and learning resources, including people - peer learning 
group, subject specialists and expert support. With smart phone 
devices and better connectivity through constantly improving 
line-of-sight (satellite and wireless) networking services, there 
is little to stop learners everywhere from accessing what they 
need on the move, from virtually anywhere on the planet. Digital 
divides of the future will not focus on ‘have and have not’ 
socio-economic divides, but will more likely be ‘will and will 
not’ psychological divides, and ‘can and cannot’ skills divides. 
Thirdly, truly collaborative learning will be possible in all contexts. 
Through predictive filtering and massively multi-user participative 
features, e-Learning 3.0 will make collaborating across distance 
much easier. With the best will in the world, very little collaborative 
learning occurs through the use of wikis and blogs, whilst social 
networks generally connect people but often superficially, and 
can also isolate. In a recent post entitled: Is Twitter the semantic 
web? It is suggested that through its primitive filtering tools such 
as RT, DM, @ and #tagging, we are witnessing some of the early 
semantic features that enable users to work smarter and more 
collaboratively. Intelligent Agents will take this a lot farther.
Finally, 3D visualization will become more readily available. 
Quicker processing speeds and higher screen resolutions will 
provide opportunities for smoother avatar-driven 3D interaction. 
Multi-gesture devices which will operate in 3D space will also 
become more widely available, reminiscent of the opening scenes 
of the science fiction film Minority Report. Touch surface interfaces 
are already here and multi-touch versions too which will ultimately 
signal the demise of the mouse and keyboard. 3D multi-touch 
interfaces will make a whole range of tasks easier including file 
management, fine motor-skill interaction, exploration of virtual 
spaces and manipulation of virtual objects. 

V. Intelligent Multi-Agents in E-Learning 3.0
Use of Multi Agent system in E-Learning system is an emerging 
approach. By proper Agent coordination E-Learning system can 
give very effective results to the learner. The objective of this paper 
is to understand the agent technologies new role as novice users 
and to develop an Adaptive coordinated Learning system. 
Software agents have great potential for addressing the limitations 
of current E-Learning systems by supporting learning processes 
that target and deliver just-in-time learning materials required by 
the individual learners. Software agents can be used to support 
instructors and domain experts with both course design and delivery. 
They can also support individual learners by personalizing course 
materials based on learning objectives, learner characteristics, and 
prior learner knowledge, and facilitating learner interaction.
Multi agent systems adapt well to the design of the proposed 
learning environment. The brief reasons are

Agents are a natural metaphor of human acts.1. 
The behavior of these agents is high level representation.2. 
Our learning environment is based on Open system with 3. 
complex features.
Based on learner’s ability the features are self imposed.4. 

A. Proposed System in Platform WEB 3.0
As the new Web is emerging, the interface is converted to more 
animated and 3D based. Merging the specific Learning Management 
System (LMS) with this intelligent Web, the traditional learning 
environment is changed to more users friendly. In that scenario 
our proposed system makes the novice learner not only intelligent 
also creates the enthusiasm to learn more.  As Web 3.0 is intelligent 
web, the use of intelligent agents, smart interfaces like 3D, smart 
television set, holographic Avatars, makes it more famous in 
E-learning environment [9]. In the other hand the rapid growth 
in artificial intelligence, user’s anxiety to learn using internet, 
development of web technologies makes this platform a viable 
option. Web 3.0 offers more intelligent services and user can 
execute its instructions along with reading and writing the content. 
This is possible with high technologies like intelligent agents and 
smart user interfaces.
In that scenario we suggest an approach (Fig. 1) to enhance the 
compatibility between tutors, learners and LMS in platform 
Web 3.0. Different LMS are developed and merged with web 
to make the learning environment user friendly. The effective 
platform should develop learning courses according to the user’s 
level, communication, capacity and representing the contents 
diagrammatically/audio/video using 3D interfaces. Different 
categories of learners are available in society. They vary in 
their level, communication etc. To develop particular contents 
according to the learner’s level, we need to make the system more 
personalization. We used a cognitive approach Human plausible 
reasoning (HPR) to capture the user’s data intelligently [10]. Human 
Plausible Reasoning theory (HPR) is a domain-independent theory 
originally based on a corpus of people’s answers to everyday 
questions. In our system we tried to know the learner by its attitude, 
behavment, level, communication type during the IN-OUT session 
and taking into past feedbacks, specific learner modelling is done. 
So it completely depends on the learner’s category and style of 
learning. Once the modelling is done, a specific and exclusive 
content is designed and suggested to the learner.
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Figure-1 Fig. 1: 

As modern technologies are emerging rapidly, the interface used 
by end users are Web 3.0 supported. The supported technologies 
are smart TV, 3D enabled interface, audio/video equipments. By 
these interface the end users takes more interest to learn. 
Before going to Web 3.0 enabled E-Learning system, learners 
should self declare their category and mode of learning. Using 
these information and stored information from knowledge database, 
final allotment of course is floated to the specific learners. A learner 
will be registering for a particular session and the necessary pre-
requisite will be captured both by self declaration and intelligently 
(using HPR theory) on the specific type of course.

B. Brief Structure of Agent Based ELS: (Fig-2)
Using advanced technology, the learning process can be moved 
to human tutor to artificial intelligent agents. In our proposed 
system we have taken artificial agents for better service to the 
learners. In past days various works has been done in agent based 
learning system to give better learning experience to the users. 
Systems like Pedagogical Agent [5], agent infrastructure [6], and 
Teaching agents [7] proved as good tools for improving learner’s 
satisfactions and motivations. The major role of the system is as 
follows:

Suggesting best learning modules by taking self declared level 1. 
and capturing intelligent information using HPR.
Making the agents coordinate with each other and completing 2. 
the task by mutual intelligence.
Making the environment more flexible such that agents can 3. 

migrate to another place and work effectively.
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Applying the Genetic Approach* to create intelligent off • 
springs from existing agents in system.
Merging the features of social contents, smart search engines, • 
blogs and wikis to the system.

In our system briefly we have taken the following important 
intelligent agents: Manager Agent is the central agent creates a 
richer interface between various other agents. It monitors all other 
agents and act accordingly to maintain better work environment 
inside of the system. Because of manager agents, the Multi agent 
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system performs better and binds to give optimization results. It 
also creates better communication strategy to make other coded 
agents more flexible to work.
Learner profile Capture agent captures intelligently learner’s 
background information and creates learner’s profile database. 
It uses the features of HPR to analysis the learners pre-requisite. 
Based on analysis, the learner’s level and intension can be found 
and accordingly a specific course can be floated to the learner. 
HPR parameter and various information of the learner help the 
capture agent to create a summery sheet about the learner, which 
can be sent to the manager agent for further actions.
After finding the level of the learner, the manager agent forwards 
the information to the intelligent smart agent. It’s a mobile agent 
capable of moving in different environments and fulfilling the 
desired objectives. It maintains a Domain knowledge warehouse. 
Based on the suggestion from manager agent, it develops the 
course structure for the learner.
We have embedded the features of Wikis, Blogs, social contents 
and smart search engines in our system. All these are the features of 
Web 3.0 contents. These smart interfaces can enhance collaborative 
learning and also auto update the content of the discussion. The 
main features of these interfaces are to enhance the knowledge 
by creating a board 
or bulletin by the help of mass communications. Social contents 
like Facebook, Twitter play a major role for sharing thoughts and 
can helpful in knowledge discussions. 
This enables communication both online and offline between 
learners and tutors and also between mass learners. This way 
everyone can cooperate between them.
Most common online library is wikis.com. Merging the link of 
wikis with E-learning site makes the platform more advanced. It 
is up to the Manager agent to decide the degree of requirements 
for the learning process. But certainly it will be a great help for 
the tutors and also for the learners. 
Blogs are the place where everyone writes their specific comments 
and remarks about a topic. When the features of blogs are 
embedded inside of the learning system, the learning process 
goes global by exchanging thoughts, creating boards, developing 
bulletins, posting comments, placing remarks. Uploading audio 
and video contents in Blogs makes the bulletin more interesting 
and understandable.
The most important feature of Web 3.0 application is smart search 
which occurs in background. The most widely used interface is 
Google’s API (Application Programming Interface). The search 
occurs in background and the parameters are from the subject 
discussions only. Based on the necessity the tutor can add more 
sites. As Web 3.0 is based on Cloud computing system, specific 
web protocols are followed to access additional information in 
Web.

C. Ontology
Ontology is a specification of a conceptualization. Ontology is 
a description of the concepts and relationships that can exist for 
an agent or a community of agents. This definition is consistent 
with the usage of ontology as set-of-concept-definitions, but more 
general. And it is certainly a different sense of the word than 
its use in philosophy. The ontology of the proposed system is 
described in fig. 3.

1. Sample
Consider a case of Intelligent Smart Agent wishes to send a course 
material of a particular learner or a group of learners to the manager 

agent using, Knowledge Query Manipulation 

 

has 

Interaction 

LMS 

Wikis 
Blogs 

Social 
Contents 

Smart 
Search 

Declaration 

Login 

Web 
fill-up 

Tutor 

Learners 

has 

has 

has 
has access 

Access: type 

Has done 

Fill up 

Figure-3 
Fig. 3:

Language (KQML), the message has the following format:  
(tell : sender Intelligent Smart Agent
: receiver Manager Agent
: language default-language
: ontology default-ontology
: reply-with id yyy 
: in-reply-to id xxx
: reply-by <time>
: content
(: Course material ***. xxx)

VI. Conclusion
In spite of large scale technologies like Artificial intelligence and 
WWW, educational concepts have not been developed. So there 
are lots of potentials to take this field into higher demand. The 
Educational Semantic Web is still in its infancy, and instructors 
need to understand the potential of the emerging Web 3.0 and 
possible implications for online learning to prepare for the future 
when the Se mantic Web is fully integrated into online learning. In 
this paper we briefly discussed the integration of LMS in Web 3.0 
platform to give personalized learning method to the learners.
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