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 The virtual learning environment (VLE) is a system that creates an environment designed to facilitate teachers' management of
educational courses for their students, especially a system using computer hardware and software. This ICT based virtual learning uses 
Internet based learning with interaction between student and computer only. It has standard Computing platform with wired/wir
Internet connectivity to connect with WWW for course content delivery. The networked virtual class room is easier for instant updating, 
distribution, storage/retrieval and sharing of information. Further, the ICT based learning has broad coverage than standard 
flexible schedule.Unlike the existing e-learning techniques which deliver the same static course contents through different modes of 
multimedia presentations, animations, etc, the proposed one is characterised by the core part of the Intelligent Tutoring Sys
which is teacher module. Intelligent tutor models the real human teacher strategy by incorporating artificial intelligence (A
In specific, AI makes the tutoring system more realistic which adapts to the level and requirements of learner. Ou
knowledge based system with natural language processing which is high level of abstraction and macroscopic view. The knowledg
system is used to model the knowledgeful tutor like human teacher and natural language processing is fo
student. 
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INTRODUCTION  
 
 The Virtual Classroom is a collaborative 
teaching tool to assist the students to learn in an 
interactive manner. It aims to complement the efforts 
of teachers to integrate technology into their 
classrooms and link the students to the Internet in 
educationally productive ways and provide them a 
stimulating, positiveand enjoyable environment to 
study. This VLC project looks to implement and 
develop two technologies in parallel that will 
enhance the college’s e-learning systems. The use of 
Virtual Classroom technology alongside the 
college’s Virtual Learning Environment (VLE) will 
give an added dimension to this resource. Live 
Classroom is a Virtual Classroom technology 
designed to work alongside VLEs such as WebCT 
and Blackboard. This enhances and develops the
interactive and collaboration tools used. Whilst many 
tools are available in any VLE, this offers the use of 
real-time interaction as a learner would experience in 
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ABSTRACT 

The virtual learning environment (VLE) is a system that creates an environment designed to facilitate teachers' management of
especially a system using computer hardware and software. This ICT based virtual learning uses 

Internet based learning with interaction between student and computer only. It has standard Computing platform with wired/wir
ct with WWW for course content delivery. The networked virtual class room is easier for instant updating, 

distribution, storage/retrieval and sharing of information. Further, the ICT based learning has broad coverage than standard 
learning techniques which deliver the same static course contents through different modes of 

multimedia presentations, animations, etc, the proposed one is characterised by the core part of the Intelligent Tutoring Sys
which is teacher module. Intelligent tutor models the real human teacher strategy by incorporating artificial intelligence (A
In specific, AI makes the tutoring system more realistic which adapts to the level and requirements of learner. Ou
knowledge based system with natural language processing which is high level of abstraction and macroscopic view. The knowledg
system is used to model the knowledgeful tutor like human teacher and natural language processing is fo

Adaptive learning, Brain Computer Interface, Content Management, Hypermedia, Intelligent. 

The Virtual Classroom is a collaborative 
teaching tool to assist the students to learn in an 
interactive manner. It aims to complement the efforts 
of teachers to integrate technology into their 
classrooms and link the students to the Internet in 

lly productive ways and provide them a 
stimulating, positiveand enjoyable environment to 
study. This VLC project looks to implement and 
develop two technologies in parallel that will 

learning systems. The use of 
chnology alongside the 

college’s Virtual Learning Environment (VLE) will 
give an added dimension to this resource. Live 
Classroom is a Virtual Classroom technology 
designed to work alongside VLEs such as WebCT 
and Blackboard. This enhances and develops the 
interactive and collaboration tools used. Whilst many 
tools are available in any VLE, this offers the use of 

time interaction as a learner would experience in 

a classroom, but using a variety of learning styles. It 
provides equivalent virtual access 
content, tests, homework, grades, assessments, and 
other external resources such as academic or 
museum website links. It is also a social space where 
students and teacher can interact through threaded 
discussions or chat. 
 
1.1Significance of Innovation: 
 The virtual learning environment (VLE) is often 
referred to as a "learning management system" 
(LMS). The Information and Communication 
Technology (ICT) is a critical driver of global and 
domestic education, particularly in the role of 
enhancing innovations in teaching pedagogy and 
curriculum development, sustainable practice and 
creative student engagement and learning across all 
curriculum areas. The development of an online 
intelligent tutoring system, which simulates a real 
educational establishment with its administrative and 
educational components. The administrative 
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The virtual learning environment (VLE) is a system that creates an environment designed to facilitate teachers' management of 
especially a system using computer hardware and software. This ICT based virtual learning uses 

Internet based learning with interaction between student and computer only. It has standard Computing platform with wired/wireless 
ct with WWW for course content delivery. The networked virtual class room is easier for instant updating, 

distribution, storage/retrieval and sharing of information. Further, the ICT based learning has broad coverage than standard class room and 
learning techniques which deliver the same static course contents through different modes of 

multimedia presentations, animations, etc, the proposed one is characterised by the core part of the Intelligent Tutoring System (ITS) 
which is teacher module. Intelligent tutor models the real human teacher strategy by incorporating artificial intelligence (AI) techniques. 
In specific, AI makes the tutoring system more realistic which adapts to the level and requirements of learner. Our approach of AI is 
knowledge based system with natural language processing which is high level of abstraction and macroscopic view. The knowledge based 
system is used to model the knowledgeful tutor like human teacher and natural language processing is for better interaction with the 

a classroom, but using a variety of learning styles. It 
provides equivalent virtual access to classes, class 
content, tests, homework, grades, assessments, and 
other external resources such as academic or 
museum website links. It is also a social space where 
students and teacher can interact through threaded 

 
The virtual learning environment (VLE) is often 

referred to as a "learning management system" 
(LMS). The Information and Communication 
Technology (ICT) is a critical driver of global and 
domestic education, particularly in the role of 

ncing innovations in teaching pedagogy and 
curriculum development, sustainable practice and 
creative student engagement and learning across all 
curriculum areas. The development of an online 
intelligent tutoring system, which simulates a real 

stablishment with its administrative and 
educational components. The administrative 



100                               Ramasamy Mariappan, 2015 /Journal Of Applied Sciences Research 11(22), November, Pages: 99-105 

  

components are easy to tackle with classic software 
engineering methods. The educational components, 
however, are no minor concern because the tutor 
simulates the teacher‘s decision-making and this is 
carried out using a psychopedagogical focus. For 
this, we have resorted to knowledge engineering and 
artificial intelligence techniques to develop an 
intelligent tutoring system (ITS) which is similar to a 
real tutor. The virtual educational establishment 
provides a learning and study environment for each 
student by means of more practically-based 
multimedia courses, enabling them to communicate 
directly with their classmates and teachers.This 
paper is organized as follows. Section-I describes the 
need for ITS, importance of intelligenttutoring and 
significance of this research work. Section-II reviews 
the literature in the field of ITS, CMS and e-learning 
systems. Section-III states the proposed work 
followed by its description of methodology in 
section–IV and section-V concludes the paper. 
 
II. Related Work: 
 The United Nations Public-Private Partnerships 
for the Urban Environment offers distance learning 
as part of their Global Learning Network. According 
to published information from its Web site, UNDP 
and Yale University initiated distance learning as a 
flexible instrument for universities and other training 
institutions worldwide to design joint classes on PPP 
for their students to facilitate the exchange of 
information between participating universities.The 
Department of Information Technology for Human 
Development of the Inter-American Agency for 
Cooperation and Development (IAACD) of the OAS 
has established The Educational Portal of the 
Americas, in response to mandates set forth at the 
Third Summit of the Americas (May 2001) and the 
Connectivity Agenda for the Americas. The 
Educational Portal is an online service to disseminate 
information on the best quality educational and 
training opportunities available in distance 
education, with the aim to allow people of the 
Hemisphere to take active part in the technological 
revolution. The OAS’s role includes The OAS’s role 
includes promoting alternative educational methods 
to meet the needs of disadvantaged segments of the 
population or of those excluded from formal 
education systems for ongoing professional 
development. The web tutor provides the teacher 
with templates to create the solutions to the multiple-
choice course tests and exam, and this facilitates the 
introduction of the educational material data. In 
addition, the web tutor uses templates to save the 
students’ exam answers (multiple choice and 
theory/practical) and subsequently to show the 
results to the teacher. 
 NPTEL provides  E-learning   through  online    
Web  and  Video  courses in  Engineering,  Science  
and humanities streams. The mission of NPTEL is to 
enhance the quality Engineering education  in  the  

country  by providing  free online courseware. E-
learning in India is expected to grow at  a CAGR   of  
20%.  Increasing internet penetration, low existing 
coverage and rising demand are expected to develop 
this market strongly in the near future. This sector 
has attracted large investments and is slated to lead 
to strong growth opportunities for the education 
sector. Amrita e-learning Research Lab (AERL) is 
one of the biggest funded projects of e-learning in 
India. The major areas of R & D in E learning are: 
online collaboration, video technology, networks, 
multimedia content and sharing, interactive games, 
pedagogy, image recognition, knowledge 
representation.Virtual learning center with intelligent 
modules were implemented for various Engineering 
course with e-grievance module at National Institute 
of technology Trichirapalli, tamilnadu. The detailed 
review of literature in ITS and e-learning systems are 
as follows. 
 
Auto Tutor [1-4]:  
i.Strategies of human tutors that were identified in 
human tutoring protocols 
ii.Constructs explanations of material, answers to 
questions and solutions to challenging problems. 
iii. Natural Language Processing (NLP) is used to 
elaborate ideal answers and by the breadth of 
domains it has tutored. The pedagogy of immediate 
feedback and hint sequences that are built in to make 
the system "intelligent". This pedagogy is criticized 
for its failure to develop deep learning in students. 
 
Cognitive Tutor [5-6]: 
 Problem-solving interactions without discourse. 
Domain specific dialog & detect and transmit 
nonverbal information such as affective and 
metacognitive cues. Limitations in the areas of 
dialogue, feedback and emotion-motivation, which 
are important elements in the learning process. 
 
AutoTutor-AS; [7-9]: 
 Affect-sensitive incorporated affect detection by 
monitoring body posture, facial expressions, and 
discourse to classify student emotional states. 
 
GazeTutor; D’Mello [10]: 
 Supportive Auto Tutor with gaze focus to track 
students eye movements to determine whether 
students are bored or distracted. It uses a camera to 
capture student eye-movement data and the tutoring 
agent to react to student gaze to detect and react to 
student disengagement. 
 
MetaTutor; [11-12]: 
 Discourse-based agents to support a hypermedia 
learning environment covering metacognitive skills. 
It is used real time analysis of facial expressions to 
classify student emotions. 
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GnuTutor; [13]: 
 Simplified open source release collaborative 
lecturing as its primary interaction style. Students to 
generate summaries, complete concept maps, and 
finish cloze tasks. Student performance On 
collaborative learning was used to determine which 
concepts the tutor should target and to determine 
when the session is complete. Guru, Olney 2012 [14-
15]: 
 Collaborative lectures using concept maps to 
support learning. Lack of difference between Guru 
and human tutoring does not clarify Guru’s 
effectiveness vis-à-vis expert human tutors. 
DeepTutor [16-17]: 
 Advanced macro adaptive tutoring system 
which integrates verbal contributions and problem-
based assessment for detecting learner states by 
using dialogues and short tests. 
 
iSTART, iSTART-ME, W-Pal) [18-19]: 
 Reading comprehension strategies & writing 
Game based approach to interpret writers’ input and, 
subsequently, inform better feedback systems. CSAL 
2012 (Center for the Study of Adult Literacy) uses a 
web service driven by scripts authored by the 
AutoTutor Authoring Tools. (ASAT) is focusing 
significantly on connecting dialog with interactive 
interfaces and multimedia. 
 
SEEK,  Meta Tutor [20]: 
 The SEEK (Source, Evidence, Explanation, and 
Knowledge) web tutor designed to improve critical 
thinking by evaluating the credibility and relevance 
of information as part of the scientific inquiry 
process. It uses self-regulated learning (SRL) for 
Metacognitive skills. 
 
Operation ARIES [21-22]: 
 ARA (Acquiring Research, Investigative, and 
Evaluative Skills) Operation ARA-(Acquiring 
Research Acumen) targeted critical thinking skills 
related to scientific inquiry such as Theories and 
hypotheses, Independent and dependent variables, 
Validity, Replication of results. [23-24]: 
 Conversation-specific model which estimates 
affective states and persistent student models. The 
content of conversations is more important than the 
delivery medium /modality and tested the impact of 
students providing their answers with voice input as 
well as with typed text. Need to integrate dialogue 
and feedback capacities using text based or voice 
based questions from learners. 2012 [25-26]: 
 Projects have recently shifted from using single-
agent interfaces to multiple agents. New roles and 
arrangements for ensembles of pedagogical agents 
should further enhance the quality of tutoring 
systems by research and analysis of different tutoring 
strategies. [27]: 
 Teachable-agent designs, with the human 
student teaching the simulated student, detecting 

errors in their reasoning, and resolving conflicting 
opinions between the two agents [28]: 
 Service-oriented framework of tools, methods 
and standards to make it easier to author computer-
based tutoring systems (CBTS), manage instruction 
and assess the effect of CBTS, components and 
methodologies. It needs the effective implementation 
of tutoring system to make efficient than expert 
human tutors. 
 
2.1. Major shortcomings observed from the existing 
literature: 
a) Human tutors are currently better able to 
provide appropriate dialogue and feedback. Human 
tutors are currently better able to interpret and adapt 
to different emotional states. More intelligent 
techniques / expert systems to be designed to make 
the tutoring more realistic and efficient. 
b) Need to integrate dialogue and feedback 
capacities using text based or voice based questions 
from learners. (for disbaled persons). 
c) There is no tutoring system which fulfils the 
requirements of disabled persons, epecially for 
visually impaired or for those physically disabled, 
etc. 
d) Need to design more personalised learning 
system. More research is needed to design 
technologies that tailor metacognitive support to 
tailor tutor responsse to individual student needs, and 
affective outcomes, at each step of the learning 
process. Hints/feedback alone not helpful. 
e) Need more resposnsive tutor to suppport 
reflexive and decisional activities of students to 
promote professionalism. 
f) Needs Accurate and inteliegent monitoring of 
students activities within online environment. 
 
III. Proposed Work: 
 The proposed virtual learning center (VLC) 
provides a learning and study environment for each 
student by means of more practical-based 
multimedia courses, enabling one-to-one 
communication. This VLC will be designed for a 
specific course or subject, but is capable of 
supporting multiple courses over the full range of the 
academic program, giving a consistent interface 
within the institution. It provides access to the 
persons with speeching impaired through Brain 
Computer Interface (BCI). The essential modules of 
this system are; 
i. Brain Computer Interface 
ii.  Fuzzy set based Student model with JESS 
Engine and RETE algorithm 
iii.  Adaptive Hypermedia based Teacher model 
with Javasevelet & authoring JSP 
iv. Student Web 2.0 interface 
v. Content Management system with using 
DRUPAL 
 The proposed architecture of virtual learning 
center provides access to multimodal course contents 
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to the person with speech impaired. For those 
persons with physically disabled who cannot feed 
input through keyboard and mouse, an 
Electroencephalography (EEG) based gaze control is 
used as Brain Computer Interface (BCI) to activate 
mouse control over the lecture modules. For vocally 
disabled persons, the BCI headset senses the brain’s 

neural activity as EEG signals and then processed by 
Discrete Wavelet Transform (DWT) which gives 
appropriate control commands through mouse or 
keyboard for the machine learning application. This 
BCI based machine learning is shown in figure 1 
below. 

 

 
 
Fig. 1: BCI based machine learning. 
 
 The proposed ITS is an adaptive one which 
provides adaptive learning environment for the 
students by delivering personalized instructions. The 
teaching content is customizable using Adaptive 
Hybermedia for each student based on student’s 
knowledge level, learning behaviour, prerequistite 
knowledge, preferences, background, mood/emotion, 

individual traits, etc. The approach used in our 
proposal is adaptive student model using fuzzy state 
transition which is an AI technique with abstract 
representation of students. It offers the students with 
a variety of course contents, with multimedia 
/multimodal presentation. The adaptive student 
model is shown in fig.2 below. 

 
 
 
 
 
 
 
 
 
 
 
Fig. 2: Adaptive Student Model. 
 
 The adaptive student model uses three important 
parameters to evaluate the cognitive / affective status 
of a student. They are: 
a) Comprehension ability which tests a student’s 
ability to understand a concept or a topic. 
b) Problem-solving skills, which checks a student’s 
ability to apply a concept in solving problems. 
c) Affective state of the student –mood/emotion like 
frustration when stuck at a problem, etc. 
 The first two parameters are measured by 
student interaction with ITS through questions and 
answers, problems, etc. It will be analysing the 
student performance based on the need for first help, 
frequency of helps / hints needed, stucking at a 
problem, etc. The ITS keeps on updating the student 
model by interacting with the student. As the system 
keeps updating the student’s knowledge, it considers 
what the student needs to know, which part of the 
topic is to be taught next, and how to present the 
topic. It then teaches accordingly or gives the 
problem for solving. The third parameter mood/ 
emotion of the student is observed by using 
physiologic sensors. The emotion component 
measured with the help of physiologic sensors as 

follows: 
a) facial expression through camera; 
b) pressure placed on mice related to increased 
levels of frustration through mouse with 
accelerometers, 
c) student’s posture and activity using chairs with 
pressure sensitive cushions. 
d) Student’s log data to generate new features of 
emotion for affect detection. 
 
IV. Implementation: 
4.1. VLC Implementation Methodology: 
 The virtual education center can be implemented 
with client/server architecture. The Apache server 
will be used with SSL secure protocol and OpenSSL 
certificates. The system will be implemented with 
PHP on a MySQL database. The system will be 
based on three basic utilities which make up the 
minimum requirements for it to function. The first of 
these is a basic manager common to the client and to 
the server which is responsible for dynamic code 
execution and intercommunication between 
processes. The second utility is the database, which 
serves as a central repository for the data handled by 
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the system. These data range from monitoring 
students to code versions of the services to execute. 
In addition, a local database on the client’s side 
contains frequently used data and therefore acts as a 
cache in order to minimize network traffic. The final 
utility is the services offered by the system which 
have been designed for the end user.The ITS 
knowledge domain will be implemented in 
PHP/MySQL as a web based application using 
model view controller (MVC); it can therefore be 
accessed simultaneously by different distant learners. 
The authoring tool will be Java Server Pages and 
Java language using client-server architecture. It 
makes it possible to several authors to be connected 
to a working session characterized by a cooperative 
space and a control strategy. The student model uses 
Java Expert System Shell (JESS) for rules and fact 

base usingRETE algorithm which stores data as 
RETE objects. Apache tomcat-server is used for Java 
server side implementation. Our proposed adaptive 
student model is able to capture learner’s guessing 
behavior, interests, preferences, creativity, 
independence, and confidence level through 
Adaptive Hypermedia. It also helps the student for 
interactive problem solving support through hints 
when stuck. The student web interface will be 
implemented using Web 2.0 tools with SSL 
connection and MVC programming. The controller 
logic will be maintained in Java servlets, and the 
view would be built at runtime using JSP. The 
complete architecture showing implementation tools 
for the proposed adaptive ITS is shown in figure 3 
below. 

    
 
 
 
 
 
 
 
 
 
 
Fig. 3: Implementation of Personalised Intelligent Tutoring System. 
 
 The ITS uses Web 2.0 tools for 2-way 
interaction, and includes a content management 
system using DRUPAL which is open source tool. 
There are many open source and proprietary VLEs 
available for use. Many VLEs are placed on a web 
server. In a typical VLE there are one or more 
programs or languages that provides the Student-
Teacher interface, and which interacts with a 
database. Here, we propose to use PHP as its web 
language/program, with MySQL as a database. To 
sum up, the proposed intelligent tutoring system 
consists of four components including (1) learner 
state capturing module, (2) adaptive hyper media 
module, (3) BCI module to capture logical 
behaviour, and (4) content management system using 
DRUPAL. Now, we are in the phase of establishing 
intelligent sensors & BCI to capture learner’s 
physical and logical states including emotional 
status, logical thinking, etc. 
 
V. Conclusion: 
 This paper proposed a new paradigm of 
Intelligent Tutoring System (ITS) with artificial 
intelligent techniques for adaptive learning system. 
The AI system in particular uses machine learning 
and adaptive Hypermedia to implement ITS which 
adapts to the requirements of learners. In addition to 
physical adaption,the system captures the logical 
behavior, logical thinking, emotional behavior, etc 
using brain computer interface (BCI). The content 

management system (CMS) will be deployed with an 
open source tool DRUPAL. 
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