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Problem Definition:

Our project deals with the data that was collected in a Virtual School.

The Virtual school is a means of assisting distance learning.  In this specific instance, a group of students from the twelfth grade were teaching a group of students from the eighth grade, and they were separated geographically in different buildings.  The facilities that were provided are as follows:

1. Emails

2. Real Time Chat

3. Video Conferencing

4. Collaborative Notebook sharing

The data for the visualization was collected through log files from the virtual school software.  The students used the facilities provided by the virtual school and communicated once a week. Their identities are stripped off for privacy reasons.

This visualization attempts to visualize the communication and activity that took place between the students. This is an original idea and not based on any previous visualization methods.  The only previous way to examine the data is to manually examine the log files.

The Virtual School project lasted for eight months.  The communication did not take place everyday and the data is in sparse dense clusters. 

The students communicated once a week and sessions lasted less than two hours.  There were days where there is a large amount of data and long periods of time with no activity. Our challenge was to work with data that was not well distributed for visualizing, dense clusters and a many long periods of time with no data.

A brief description of our tool is as follows. There are six main features of our tool. 

1. Label Window:
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The label window is as shown above. It displays the type of the data and their symbols. All the data types that are visualized are displayed here. This tool visualizes 4 types of data so 4 labels are displayed. Also besides using different symbols for each of the data type we have used different colors for each of them so that it would be easy to distinguish them.

2. Main Overview Timeline:
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The timeline shows the entire time that there is data. The timeline is divided on the months. As there are just about 4 days of activity for each month we decided to break the time line according to the number of months.  

Originally we tried to show the entire data on one overview timeline but it got too clustered.

3. Second Overview Timeline: 
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The second overview timeline shows the details of the communication that took place for the time that was selected on the main timeline. 

4. Detail window
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The user can further zoom in by selecting a time period on the second overview timeline.  A details window pops up below corresponding to the selected time period.  The sender and the receiver of an event have slightly different symbols that are connected together by a line linking them together. When the user clicks on the sender or the receiver the details of the event are displayed. 

5. People List
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The people list provides a label for the Virtual School users who are senders and receivers of events.  It keeps the order of the people listed consistent throughout all of the details windows displayed.  The people list only displays users who are senders or receivers of events that are currently displayed in details windows that are open.  

The Virtual School visualization tool allows one to visualize date that sparsely distributed in dense clusters.  The time gaps of inactivity can be passed using the second time line. The multiple levels of Overview + Detail allow dense clusters to be examined, then individual events within that cluster to be examined.  When an individual event is being examined, one can see its context within the cluster, and the cluster’s context within the entire time.  

Advantages of the tool:

The tool can help in the following scenarios:

1. A people list is maintained allowing the user to see which students were active during the session.

2. One can easily evaluate the amount of activity that occurred for a time selected on the main time line by evaluating the second time line.  The second time line shows the cluster in detail. The labels allow you to infer what type of activity occurred and its volumes. Thus one knows what means of communication was used the most. 

3. The user can see whom a particular student preferred to talk to, making as the sender and receiver are always linked together. 

4. Multiple windows can be open, allowing the user to compare different types of events, such as comparing video conferencing to chatting.

Disadvantages:

There are still some problems of occlusion in the visualization.  Some occlusion is inevitable because the data is so densely packed.  There are points, especially in the main overview timeline that maps many events to a single pixel in width, where the are different types of events but only one can be visible.

Also, the detail windows take up a lot of space and aren’t very data dense so only a limited number (around 3) of detail windows can be displayed.

Future work: 

To help with the problem of occlusion in the main overview timeline, the vertical bar can be split up with different segments of the height reserved for different event types instead of the current method where the entire vertical bar is dedicated to one event type.

A more intelligent windowing system for the details window could be implemented (like Elastic Windows) to take advantage of the empty space.  When a details window is created it could be allocated the largest available empty space to use for its window instead of just the default size for a window in its default position.

When a Notebook Save event is selected, a more detailed window could pop up showing the contents that were saved during that notebook save and the changes made from the previous version could be highlighted.

Often times more data is displayed than desired and much is irrelevant.  There could be a mechanism to filter out data that would be unnecessary, similar to HomeFinder and SpotFire.  For instance, one may wish to only display chat messages, and messages that have a length greater than 5 characters.

To be consistent with other applications, the application could have a better color scheme and provide information in a mouse-over pop up box.

To further help with the challenge of data distribution, the visualization could have a mode to display in non-linear time to eliminate large amounts of white space, and a mode to display events in the order they occurred regardless of the time elapsed between events, which would help distinguish among the dense data.

