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The goal of this document is to outline a suggested approach for putting together online 
classes in a web community environment. Moving forward with this approach will 
require work in various areas, which include course-related material development, 
software framework development, and related hardware setup. This proposal should be 
considered as a draft, which will be refined as needed to meet newly identified 
requirements. In the following, we outline an overall proposed approach, and focus on 
specific areas. 
 
I. Proposed Approach 
 
Lotus Development Corporation's LearningSpace product will be used initially as a 
"portal" for the overall online course management activities such as:  
 
• Course administration (i.e., cataloging, etc.) 
• Course scheduling 
• Student profile maintenance 
• Assessments 
 
At this point, we believe there is a definite benefit in using XML- and Java-based 
technologies to support some of the online education capabilities. This is especially true 
in the scope of online classes which may relate to XML such as "XML for Web 
Developers", and "XML for Java Developers" classes, which we intend to testbed with 
the proposed technology. As a result, we will produce XML-based support to replace and 
augment some of the current LearningSpace capabilities in the area of: 
 
• Online course material support 
• Collaborative learning (i.e., chat capabilities, etc.) 
• Assignments support 
• Teamwork monitoring 
 
The LearningSpace "portal" functionality could, at some point, be replaced with 
equivalent functionality in the proposed XML framework. However, we will focus, at 
this stage, on the areas that would bring online education support closer to an "ideal" 
environment. 
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(a) Online course material support 
 
Traditional support of online course material (i.e., presentations, documents, 
images/animations, or digitized video/audio files) will be enhanced through the use of 
existing XML markup languages, and stylesheet support capabilities.  
 
Raw class material, such as session notes, will be encoded using an XML markup 
language, and various XSL stylesheets will be implemented to provide various views of 
the same material. As an example, students will have the choice to view session notes as  
HTML documents, PowerPoint presentations, or simulated interactive sessions in a 
"virtual classroom" Multi-user  Object-Oriented Environment (MOO). 
 
We will use the Synchronized Multimedia Integration Language (SMIL) to provide a 
platform for multimedia presentations over the web, composed from disparate 
multimedia objects. For example, SMIL will make it possible to synchronize the display 
of images/animations with a related audio track to give more presence to online software 
related presentations or explanations. SMIL will be used in combination with traditional 
animation support tools such as PowerPoint or HyperCAM. 
 
We will also use SMIL to support the synchronization of multimedia presentations within 
our "virtual classroom". Our concept of a virtual classroom is that of providing online 
students with the ability to attend a "deferred" presentation held in the "virtual 
classroom". As we cannot expect that students will actually attend a class in real time as a 
group, we will populate the "virtual classroom" with "virtual students" which will attend 
the sessions on a regular basis. "Virtual sessions" will play the published class notes (also 
available as a combination of disparate presentations, documents, images/animations, and 
digitized video/audio files) as an integrated script where "virtual students" will interject 
questions during the presentation. This form of presentation will tie together the various 
pieces of course collateral without requiring students to adapt to various presentation 
methods. The approach will also ensure uniform quality for the presentations. The 
"virtual classroom" will eventually be implemented as a VRML-based 3D MOO. MOOs, 
in general, are derived from Multi-user Dungeons/Dimensions (MUDs), and Multi-user 
Shared Hallucination (MUSH) environments. In this application, we will inherit the 
concept of graphical icons called avatars to represent students. Avatars will maneuver 
through graphical classroom environments and communicate via synthesized voice or 
cartoonish "speech bubbles" (please take a look at http://www.thepalace.com to get an 
idea of the look and feel of such an environment in 2D space). Note that, at the difference 
of real time MOOs, we will use the concept to support a "virtual classroom" for the 
purpose of providing deferred integrated presentation to our online students. 
 
(b) Collaborative learning features 
 
The traditional forum-based approach will be available via the LearningSpace chat 
capability. However, we feel we can considerably improve the existing capability using 
chat in combination with our "virtual classroom" capability. The idea will be to add 
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ongoing questions and answers coming in via the traditional forum environment to the 
scripts that drives the "virtual classroom" presentations. Actual students will also be 
assigned their own avatar and will become members of the "virtual classroom" after they 
start asking questions (and receive an answer) about a particular session. Note that online 
student avatars will appear in the classroom as soon as one or more student attends a 
particular session. As a result, if two online students were actually watching a session at 
the same time, both of their avatars would show in the classroom. Online students' 
questions will appear in the classroom and the questions/answers will become a part of 
the "integrated" presentation making it unnecessary to review the forum for past Q&As. 
As a final note, it will be possible for students to keep a marker of where they left off in a 
given presentation. They will also be able to "rewind" the presentations and start again, 
and so on. 
 
(c) Assignments support 
 
Assignment specifications and solutions will be handled the same way as class collateral 
(i.e., via disparate multimedia presentations, or via the integrated "virtual classroom"). 
Additionally, as the topic of the proposed classes is XML, the students will be able to test 
their homework and projects online using the XML infrastructure provided to support the 
new online education environment described in this proposal. One major benefit of the 
proposed approach in the scope of XML online courses is clearly to be able to teach 
XML online using XML technology. The "XML for Web Developers" course focuses on 
serving content using XML. In this area, the various choices of presentation media within 
the proposed XML framework clearly illustrate the power of XML for Presentation 
Oriented Publishing (POP) types of applications. The "XML for Java Developers" class 
focuses on serving and developing increasingly complex web applications using Java 2 
and J2EE capabilities. Again, the proposed XML framework will clearly illustrate the 
power of XML for web application integration and message oriented middleware support. 
For both XML classes, the framework will provide a perfect testbed for assignments and 
projects.   
 
(d) Teamwork monitoring 
 
We will monitor online students' attendance in terms of access to the disparate 
multimedia components, attendance in the "virtual classroom", use of the online chat 
facility, as well as the usage of the LearningSpace environment. This information will be 
used to provide students with online assessments both from a personal and instructor 
standpoint. 
 
II. Online Education Framework Requirements 
 
The proposed XML framework will be implemented as a "server-side" XML web site 
with application server capabilities to implement the various SMIL and VRML 
applications described earlier. Third party software may be used to implement the MOO 
environment. LearningSpace will "connect" with the new framework via its current 
support for live links to dynamic sources provided as part of its MediaCenter. The 
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LearningSpace search facility (by title, writer, keyword, and type) may not be sufficient 
to work in conjunction with the proposed XML framework. We will be investigating a 
more powerful XML-based search facility as we develop the XML online education 
framework. 
 
III. Future extensions to support the "virtual university" 
 
We foresee that the "virtual classroom" along with the facilities described above could be 
extended to support the entire concept of a "virtual university" in which online students 
could navigate from one classroom to another, and use a wide spectrum of university 
virtual facilities. Online registration and payment support would also be required at some 
point to support this new area of educational business. Another useful area of 
improvement, in the near future, would be the addition of Student Relationship 
Management capabilities (i.e., helping students every step of the way via either online or 
phone capabilities). Support for site customization based on student profile and statistical 
information about past site usage would also be a useful extension. Since the XML 
framework is virtually presentation independent, you could think about students being 
able to attend courses using other types of interfaces (i.e., other than browsers) such as 
PDAs or WAPs devices. Using such a framework would also facilitate adaptation to the 
same class material for the disabled. Clearly the possibilities are endless... 


