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ABSTRACT

Most distance education systems today provide students with
a limited experience of the lecture they are viewing. In this
paper, we describe the features of the Enhanced Viewer
Experience System (EVES), a distance education tool that
enhances students' learning experience by supporting the
creation and playback of multiple synchronized time-indexed
information streams, such as dlide sequences, topic indices,
transcripts, snapshots, and notes, together with the video of
the lecture. These time-indexed streams move along with the
lecture video as it plays. Furthermore, they are all
synchronized with each other, such that clicking on any time-
indexed item causes the video and all the other streams to
jump to the corresponding time in the lecture. By providing
access to such multiple time-indexed streams, we hope to
enhance the experience of elLearning students and thus
improve their learning and information retention.

In this paper, we describe how we took an earlier version of
EVES developed at the Massachusetts I nstitute of Technology
(MIT) and added many new features. Our new version has
been demonstrated to, and well-received by, Singapore-MIT
Alliance (SMA) faculty. At present, we are beta testing the
lecture viewer on lecture classes a Ateneo de Manila
University. We hope to be able to use the software during
some of SMA's distance education classes this year. We are
also open to alowing others in the Philippine eLearning
community to use our software for their classes.”

1. INTRODUCTION

Most distance education software systems today provide
students with a limited experience of the lecture they are
viewing. Typicaly, all that a student sees is awindow playing
a video of the lecturer, possibly with another window where
the lecturer's dlides are displayed, changing along in synch
with the lecture. Thus, students already deprived of the
ability to interact with the lecturer are further deprived of the
ability to do other useful things such as take notes, browse
through the dides, or move back and forth through video
according to their interests.

In this paper, we present the Enhanced Viewer Experience
System (EVES), a distance education tool that enhances
students' learning experience by supporting the creation and
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playback of multiple time-indexed information streams, such
as dide sequences, topic indexes, transcripts, snapshots, and
notes, together with video of the lecture. These time-indexed
streams not only move aong with the lecture video asit plays,
they can also be used as synchronized indices such that
clicking on any time-indexed item causes the video and all the
other streamsto jump to the corresponding timein the lecture.

By supporting multiple time-indexed streams, EVES aims to
enhance the experience of elLearning students, and thereby
improve their learning and information retention.

In this paper, we describe the features of EVES and how it
improves on previous distance education systems. We start
with a discussion of previous work in Section 2, and then
move on to describe the new features we have developed in
Section 3. We give a brief overview of our resultsin Section
4, and finally conclude in Section 5 and discuss possibilities
for future work.

2. REVIEW OF RELATED WORKS

At present, most distance education software systems provide
students with only a limited view of the lecture. Figure 1
shows a typical online lecture viewing session, in this case,
produced using Microsoft Producer for PowerPoint 2003, a
free tool for PowerPoint users, which is currently being used
by several distance education and training sites [1]. In this
type of session, the user is provided with the video of the
lecture and, sometimes, a window where the corresponding
dlides for lecture are displayed. The dlides change in synch
with the lecture, but the user has limited control over the
playback of the video. The user cannot see the dlides that are
coming up unless he fast-forwards the video. Similarly, if the
user wants to skip to a certain topic or dide, he would have to
guess where in the video the dide appears, and fast forward to
that point. For some lectures, there is an HTML table of
contents that allow users to fast forward to certain parts of the
video by clicking on hyperlinks (as shown in the lower |eft
corner in this example). However, in some cases, like in the
system currently used by the Singapore-MIT Alliance, a
distance learning education and research collaboration
between National University of Singapore (NUS), Nanyang
Technological University (NTU) and the Massachusetts
Ingtitute of Technology (MIT), this table of contentsisonly a
very high level textual index and does not provide enough
detail for users to fast forward to a specific dide in the
lecture.



Figure 1. A lecture produced with M S Producer for
Power point 2003

For its news and information sites, such as the .NET Show
[2], Microsoft has implemented more features. Aside from the
synchronized dides and index, they aso provide a
synchronized window containing the transcript text of the
video. This window alows users to browse forward and
backward through the transcript. If they see an interesting
part of an interview, for example, they can click on the text,
and the video will fast-forward to that point. Some features
that would be useful, such as being able to browse through the
dlides, or take notes, are still missing however.

In an effort to provide an improved lecture experience for the
Singapore-MIT Alliance students, Leiserson and Sarmenta
started a project at MIT to develop a better media player for
distance education, and an initial prototype was developed by
an MIT student, Kai Huang [3]. This system is similar to the
Classroom 2000 project [4], where audio and video streams
are integrated with textual or audio annotations. The
Classroom 2000 project, however, uses electronic
whiteboards called a Xerox LiveBoard, which is a pen-stroke
based meeting support tool that alows participants to make
meeting notes, diagrams, or display presentations in front of a
group [5]. The media player of Huang, et al. uses video and
dides instead of electronic whiteboards, but like Classroom
2000, its streams are a so synchronized in time.

In this case, as shown in Figure 2, students have the usua
video and dides window. However, students now have a
browsable text index of the dide titles on a side window.
Using the text index window, students can select a dlide that
they are interested in seeing, and both the video and the dide
windows would fast-forward to that slide. In addition, the
lecture viewer also has other features that enhance student
experience such as the ability to play the video faster without
changing the pitch of the audio track. This feature allows
students to be able to watch a video at a faster rate while still
being able to understand the lecturer. This in turn decreases
boredom and can increase interest and comprehension. (Note:
the latest version of Microsoft's Producer has this feature as
well.)

Figure 2. The original MIT Lecture Viewer by
Huang.

Huang's viewer was beta tested in Singapore to allow the
Singaporean SMA students to view the lecture. Even in its
simplicity, the lecture viewer was well received, and many
students regarded it as a superior viewing system compared to
the original SMA viewer.

The Enhanced Viewer Experience System we have developed
is adirect improvement of the simple media player developed
by Huang et al, which seeks to enhance learning experience
even more. Building on Huang's code, we added support for
multiple streams, and added many new features. The result is
an even more powerful system. The rest of this paper
describes the new features we have added and our results.

3. PROJECT DESCRIPTION

Among the key features that we have added in the Enhanced
Viewer Experience System are the following: (1) support for
multiple time-indexed streams such as text, captured images,
and others, (2) ability to capture snapshots of the video
playing; (3) automatic generation of the Time Index File; and
(4) ability to go into edit mode. Adding features to the
application allows the student to learn the material presented
with greater efficiency. With its clickable and scrollable user
interface, users are allowed a greater degree of interaction and
flexibility on what to view with ease.

3.1. Multiple Time-Indexed Streams

Figure 3 shows the improved version of the media player in
view mode. First of al, instead of just having the slide index
and media interacting with each other, the application extends
it to other streams of information such as notes, transcript,
specific indices (i.e. table of contents, slide index, media



index and master index), and snapshots of the video. The
system plays these time-stamped streams of information
together in a highly interactive, synchronized presentation,
wherein everything moves in synch with the video, and
clicking on any item will move the video and all of the other
items to the appropriate time.

Figure 3. The Enhanced Viewer Experience System
with multiple synchronized information streams

Another new feature is a browsable slides window wherein
the user can go forward and backward to see the other slides
in the lecture. If the user isinterested in the dide, he can just
click on the dlide itsdlf, and the lecture and all the other
streams will jump to that point in time. This represents a
significant improvement over Huang's original viewer or
Microsoft's Producer, which only allow browsing of dlide
titles, but not the slides themselves.

An additional feature helpful in this learning tool is the ability
to create time-stamped notes. This feature can be used by a
student watching the lecture. As he watches, he can just type
his comments inside the Notes window, and when he presses
the enter button, the note is inserted in the list and time-
stamped according to the time that he started typing.

3.2 Video Shapshots

The application allows the user to capture snapshots of the
video currently being played. Figure 4 shows how the
application takes a snapshot of the video. The user may keep
on capturing images as the lecture progresses. Upon
capturing, he or she may rename the title of the captured
image. The image may also be removed whenever the user
chooses to. Snapshots of the lecture enable the user to keep a
picture of the notes that the professor has written down on the
board. This is especially useful if the camera can't show the
whole board at once, or if the lecturer covers or erases the
contents of the blackboard. To support cases like this, the
user has the option to take a snapshot of the video a certain
number of seconds before the current time. Thus, if the
professor moves to another side of the board, or suddenly
erases the board, the student can simply click the capture
button to see what the previous contents of the board were.

Figure4. Capturing Video Snapshots

3.3 Automatic generation of Time Index File

In Huang et a's original viewer, the time index file had to be
generated manually, or with a special script for Powerpoint
dlides. EVES has the new capability to generate a Time Index
Files automatically for each of the time-indexed streams.
Thus, the user need not worry about learning the syntax of the
Time Index File. The user merely indicates a hame for the
Time Index File and EVES creates a corresponding TIX file
in one directory. The files needed are copied in one directory,
and the final Time Index File is generated automatically by
the Enhanced Viewer Experience System. EVES creates the
Time Index File or TIX file for the user so that there is no
need to type it manually using a text editor. After generating a
Time Index File, the user may then open it a a later time to
get histime-indexed notes and other streams.

3.4 Edit Mode

A new and significant addition is the new Edit mode of the
system, shown in Figure 5. This mode is designed for
Teaching Assistants (TAs) who have to prepare the lecture
materials that will be available for students to view. In this
mode, a TA can watch the video and create index entries for
dlide transitions or significant points of the lecture with a
simple scroll-and-click interface.  This is a significant
improvement over the way the table-of-contents index was
done in the origind SMA system, where the TA would have
to manually sit down with a piece of paper and a watch, write
down the times of notable points in the lecture, and then
manually type atime-index file with these time stamps later.

Another additional feature for TAs is the support for
producing transcripts. The transcript window functions like
the notes window and can be used by a TA either while
watching the video (after the real lecture), or even while the
lecturer is giving the actual lecture. Contents and time stamps
of the transcript may easily be edited afterwards, in case there
are mistakes. Furthermore, EVES provides a "TA's live
lecture mode" wherein the TA can generate time-indexed
entries while the actua lecture is going on. When the lecture



starts, the TA would start a global timer (without the video),
and can then start creating time-stamped notes, slide indices,
etc., with times based on the global timer. After the video file
is produced later on, the TA can then adjust the offset of the
time indicesto synchronize it with the video file's time.

Figure 5. The Enhanced Viewer Experience System
in Edit mode, showing a user typing in notes (lower
right corner).

4. RESULTS

We have completed a working prototype and were able to
present it at the Singapore-MIT Alliance Symposium in
Singapore last January 2004. It was very well received, and at
least two professors at MIT have expressed the desire to
experiment with using it for their SMA classes. We are
currently beta testing the system by using it on some actual
classes at Ateneo de Manila University this first semester.
We hope to be able to use the system for actual SMA classes
this coming Fall semester at MIT.

5. CONCLUSION AND FUTURE WORK

As shown, we have developed many new and useful features
for the Enhanced Viewer Experience Software, making it
superior to the existing systems being used today by the
Singapore-MIT Alliance, and others.

There are till several possible areas for future work. One
additional improvement would be to convert the format of
Time Index Filesto an XML-based language that we hope can
eventually become an internationally used standard. It would
also be helpful to add a network component to enable viewing
of other students’ notes or files. Additional features for future
work include having multiple notes, multiple media, and
multiple slide directories. More improvement could aso be
done to enhance the user interface of the Enhanced Viewer
Experience System. Also, it would be helpful if the text frame
be improved to accommodate mathematical symbols or

painting features. The user may want to include scribbles
similar to how a free paint canvas operates. A logging system
may also be added to evaluate which features are frequently
used, in order to obtain quantifiable information regarding the
human-computer interaction component of the application.

In any case, however, the Enhanced Viewer Experience
System aready represents a significant improvement
compared to existing systems out there. We would be very
open to allowing other members of the Philippine eLearning
community to try it out for their own classes and to give us
feedback.
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