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Abstract:  
 
This research focuses on developing a virtual 

classroom on a Web using recent development tools. 
When combined with other network tools Web can be 
used to create a virtual classroom to bring together a 
community of learners for interactive education. In 
this paper we discuss moving some of educational 
instructions of the Institute of Science Dokuz Eylül 
University to  the Web. This objective is achieved by 
investigating the use of emerging new development 
tools and network technologies for creating  the 
neccessary tools to make online  collaboration for 
students.  
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1. Introduction 

The internet is becoming a major reference for 
research and education. The distance education is 
becoming a widespread used for quite a long time via 
Newspapers, Radio and TV. Nowadays mostly the 
WWW getting vital for distance education and/or e-
learning and/or distance learning since the 
networking technologies are emerging very rapidly. 

The World Wide Web and other Internet-based 
collaborative tools have significantly enhanced the 
ability to train and educate people electronically. 
Whether the materials are a stand-alone tutorial or a 
full-fledged on-line workshop, the Web provides the 
a significantly new functionality in transmitting the 
information to the student and providing forums for 
exchange. When integrated with tools such as 
listservs, Usenet newsgroups, annotation facilities, 
and video teleconferencing, the Web can greatly 
increase students' level of involvement in the training 
experience. The Web provides an effective 
mechanism for integrating many of these tools into a 
single interface and is an ideal tool for (rapidly 
changing)information which is itself. The Web is 
revolutionizing some areas of study through 
increased opportunities for learning and alternative 
formats for information.  

For many years, universities with their significant 
commitment to distance and open education 
institutions have been at the forefront of adopting 
new technologies to increase the access to education 
and training opportunities.  Distance education 
operations have evolved through following four 
generations: first, the Correspondence Model based 
on print technology; second, the Multi-media Model 
based on print, audio and video technologies; third, 
the Telelearning Model, based on applications of 
telecommunications technologies to provide 
opportunities for synchronous communication; and 
fourth, the Flexible Learning Model (FLM)based on 
online delivery via the Internet. Some of the 
characteristics of the various models of distance 
education that is relevant to the quality of teaching 
and learning along with an indicator of institutional 
variable costs [1]. 

Although many universities are just beginning to 
implement fourth generation distance education 
initiatives, the fifth generation is already emerging 
based on the further exploitation of new technologies. 
Intelligent Flexible Learning Model (IFLM)this 
generation is essentially based on FLM, which aims 
to capitalize on the features of the Internet and the 
Web.  

Educating students in effective and efficient use of 
the rapidly changing technology of high performance 
is a core component of our mission in the project.  

It is clear that the Internet, with its ability to 
connect people and information around the world is 
already having a significant impact on education at 
all levels. The lofty goal of an interconnected global 
schoolhouse across remote corners of the world is 
getting closer. Virtual classrooms are being created 
today for educating people and will provide needed 
experience and basic knowledge for use with other 
student populations in the near future.  

2. Purposed Project  

Consistent with [2][3][4] proposed emphasis on 
execution and competition, the fifth generation model 
will not be presented solely as a set of abstract 
principles, but will be illustrated by an overview of 
the e-University Project, which has been planned 
thoroughly and should cover the following areas; 
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Area 1 

Opportunities for students to access the 
information, curriculums, course 
materials and communications 
technologies. 

Area 2 

Tools for life as a student: the routine 
use of information and 
communications technology in 
administrative dealings with students. 

Area 3 

Tools for learning: using information 
and communications  
technologies in core educational 
processes. 

Area 4 
The introduction of 
courses/specializations in aspects of the 
e-world 

Area 5 Multi Way communication and 
collaboration of teacher and learners 

Area 6 
Using Audio and video opportunities 
for WEB to enable interactive 
communication between parties. 

 
Table 1 Advantages of our system 

 
To design synchronous distance courses which are 

one of the simplest technological solutions is audio 
conferencing by phone. It is easy to use and 
inexpensive, but the available phone lines do not 
always satisfy quality demands for conferences with 
multiple participants. Another possibility is audio 
conferencing by Internet, if bandwidth is good 
enough. To achieve the sufficient quality it is 
necessary to use two telephone lines for bi-directional 
transmission, noise suppression and echo-
cancellation mechanisms [5].  

A special group of distance learning applications is 
so-called virtual worlds. Examples are MUDs  (multi-
user dimension), MOOs (multi-user object-oriented 
environment) and MUVE (multi-user virtual 
environment). These are virtual places with objects, 
rooms, identities, roles and chat. Students and 
teachers are often represented as “avatars”, animated 
figures that can “speak”, make gestures, show 
emotions and communicate in more traditional ways 
via text messages. Some systems like MOOSE 
Crossing, offers constructionist-learning 
environment, allows students to learn through 
designing their own objects [5]. Since learning is a 
social activity, it is important to provide effective and 
convenient technology to support social conversation. 
One of the most popular applications is chat. It exists 
in endless variations (for example Internet Relay 
Chat (IRC)) and is used both for business and 
pleasure, instead of phone. The Palace is an example 
of a system that incorporates a virtual world, a slide 
show and chat possibilities. 

Video communication has an important place 
among distance learning technologies. It is for 
instance used in casual and business communication, 
telemedicine and education. The advantages of video 
communication are the richness of visual cues and 

social contact that are missing in chat and 
whiteboard.   

The following main types of videoconferencing 
are currently available: 

• Desktop videoconferencing. An example 
that combines different collaboration 
technologies is the Distributed Collaborative 
Video Viewing System (DCVV) by [6]. This 
system allows students to watch a lecture on 
a video from different locations and 
communicate with each other by telephone, 
video or chat and stop/start the video when 
needed. The system was implemented by 
combining Windows Media Player and 
Microsoft NetMeeting. 

• Media spaces: physical space is altered and 
augmented by using electronic media 
(primarily video). A media space was 
created in the Xerox Palo Alto Research 
Centre, connecting Palo Alto, California and 
Portland. [7]. Both individual offices and 
public areas like rest room were connected, 
allowing workers to locate colleagues and 
start both individual videophone 
conversations and group discussion.    

There are several technical requirements to use 
video conferencing: 

• Equipment (cameras, microphones);  
• Technology for camera directing towards the 

speaker and capturing speaker’s gaze [7]; 
• Codex for compressing and decompressing 

video frames (MPEG); 
• ISDN, VPN or modem connection; 
• Possibilities for multipoint control (DCVV). 

 
Videoconferencing quality can be characterized in 

terms of following parameters: 
• Frames per second; 
• Resolution; 
• Lag between two sites or audio and video 

streams. 
 
Other important issues are compatibility between 

concerning equipment and transmission speed, 
failures in transmission and room layout [8].  

To manage distance courses, special 
administration tools, Learning Management Systems 
are used. Databases are used for registration, billing, 
curriculum and access management and scores 
tracking. Examples of such systems are Training 
Server, UOL and Docent. Packages include among 
others library of course templates, authoring tools, 
administration tools, technical support, discussion 
and collaborative tools. 

The listed tools of the majority of e-learning 
platforms do not support mechanisms that would 
enhance the re-usability of learning content. The 
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enormous efforts that have to be paid in order to 
redesign learning content or to adopt traditional 
content for e-learning purposes burdens the 
effectiveness of these tools. 

 
2.1 System Architecture 
 
The project of developing a virtual University 

environment must be conceptualized in the terms of 
three fundamental foci: the e-Information 
repositories, a variety of e-Applications and the e-
Interface respectively.  A graphic overview of virtual 
University Project is presented in Figure 3. 

This project aims to provide all possible distance 
learning tools to students and teachers based on 
recent standards. The e-learning standardization 
process is an active, continuously evolving process 
that will last for years to come, until a clear, precise, 
and generally accepted set of standards for 
educational-related systems is developed. Among the 
main contributors to this effort let us mention the 
IEEE's Learning Technology Standardization 
Committee (LTSCThe IEEE's LTSC is the institution 
that is actually gathering recommendations and 
proposals from other learning standardization 
institutions and projects (Figure 3). Specifications 
that have been approved by the IEEE go through a 
more rigorous process to become ANSI or ISO 
standards. In fact, an ISO/IEC JTC1 Standards 
Committee for Learning Technologies, SC36, was 
approved in November 1999. [9] The outcomes of 
these standardization efforts can be identified into 
two levels: 

1. Specification of the information models 
involved. Several proposals have been 
produced to specify the format, syntax and 
semantics of data to be transferred among 
heterogeneous platforms (e.g. courses, 
learner profiles, evaluation objects, etc.).  

2. Specifications of the architectures, 
software components and provided 
interfaces. So far, results have been scarce. 
In any case, some proposals have been 
already identified for the software 
components responsible for managing the 
information models in the first level of 
standardization.  

The most important part of our design is effective 
delivery of video and audio content which will be 
transferred from the classroom. For this purpose the 
use Macromedia Flash Communication Server MX is 
proposed. It combines communication capabilities 
including streaming media, rich media messaging, 
and real-time collaboration. Streaming media features 
allow integrating streaming video and audio with 
motion graphics in a customizable player 
environment for a new level of multimedia 

presentation on the Internet. With the rich media 
messaging features, such as multi-way, multi-user 
video and audio chats, the engaging live human 
interactions and instant messaging are added to the 
design. The real-time collaboration features, 
including the Shared Object technology, enable 
multiple users to share live white boards and other 
real-time data in the context of an application. 

 
Figure 1 Solution Architecture of Macromedia 

 
The live streams and all the actions on the screen 

will be recorded and stored in the database so that the 
students can access and retrieve recorded lesson. 
With Oracle database up to 4 GB data in a same field. 
Each course is assumed to be 1 hour: this   will result 
with 1.3 GB data to be stored in a data base including 
all on screen activities of a live multicast.  

 

 
 

Figure 2 Sample Design of purposed architecture  
 
Another measure for QoS is delay (latency), which 

is 0-150ms good, 150 - 400ms tolerable, 400ms - bad 
interactivity and 100ms end-to-end delay that is our 
target. VoIP is probably more demanding than IPVC. 
Delay Variation (jitter), some measures are in 
common use with delay but the probability of < 10% 
that jitter exceeds 20ms jitter is more important than 
raw delay.  

As bandwidth depends on application we will use 
the less bandwidth by giving a priority to the data that 
we will submit to the network. It is obvious that the 
students mostly like hear the voice of a teacher to 
follow the course instead of his movie. The voice is 
concentrating and taking attentions of students. So 
the in Figure 3, our sample design there are 5 tasks 
starts when the lesson is going on. These are, 
Teachers Video, Teachers voice, Presentation, Chat 
and white board. When we start giving priorities to 
these as mentioned before Voice takes the first place 
then the video follows. The quality of video is not a 
real important part of our design. Because, experience 
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shows for taking attentions of students the voice of 
teacher is important. The second priority is given to 
presentation, which should follow the voice. Than the 
third priority, will be given to Video quality of a 
teacher. This is targeting at least 100ms for human 
interactive applications and 500ms for other 
applications. For whiteboard the teacher and chat 
comes for less priority for the others.  

 
2.2 Comparison with other Systems 
There are several systems that are developed by 

commercial companies and universities for Web-
based education and training, their own propose. We 
have examined in detail even environments for 
preliminary comparison the following examples are 
emerged: 

• Classnet, developed by Iowa State 
University Computation Center [10] 

• Web-Course-in-a-Box, developed at the 
Virginia Commonwealth University [11] 

• Virtual-U, produced by Simon Fraser 
University [12] 

• WebCT, developed at the University of 
British Columbia [13] 

• Webstudy, a commercial environment for 
the university market [14] 

• Serf, developed at the University of 
Delaware [15] 

The comparison of these systems is only 
preliminary. The system that has been most widely 
tested is the WebCT environment from the University 
of British Columbia. It was tested in cooperation with 
other universities. From the point of view of features, 
these systems are mainly concerned with assessing 
the students rather than creating the resources for 
authorship and interactivity. Buy, our system is 
intended to use more tools and resources on the Web 
than the existing systems.  

VUofDEU

Oracle Database

e-mail Client

e-mail  Server
Redhat Linux

Sendmail

WEB Browser

Chat Client

Chat Server
Windows 2000

Server

PPT Plug-in Java Plug-in Macromedia
Flush Plug-inReal Plug-in

Internet/Intranet

 
Figure 3 Virtual University Architecture of DEU 

 
3.  Conclusion  
Modern information technologies, particularly the 

Internet, present higher education with the largest 
megaphone in its history - the capacity to disseminate 
knowledge to an exponentially larger number of 
people than ever before. To do this, educators use a 
vehicle now commonly known as distance education. 

It is a subject that has stimulated intense passions, 
new and aggressive competitors, pressure for new 
(and often very different) resources, an evolving 
regulatory environment, and more ambiguities than 
certainties about appropriate policy and practice —
not to mention the most fundamental questions about 
the future of the academy. Inside the academy, 
distance education programs encounter numerous 
challenges: the academy’s acceptance of distance 
education as an appropriate teaching method, 
competition for limited financial resources, and the 
ability to withstand the slow governance gauntlet. 
Outside the academy, distance education encounters 
varying regulations, laws, policies, and practices 
imposed by congressional and state legislators, 
creditors, and professional associations. 
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