The Deployment Of Internet Technology For Distance Learning Application. An Experience Learned In Supporting The Singapore MIT Alliance Programme.

S.H. Lim (citlimsh@nus.edu.sg), H.H. Soh (citsohhh@nus.edu.sg)

Centre for Instructional Technology

www.cit.nus.edu.sg

National University of Singapore (NUS)

2 Engineering Drive 4

Singapore 117584
In 1999, there was a need to provide a Synchronous Learning platform to support the delivery of live interactive lectures between MIT in USA and NUS in Singapore under the Singapore-MIT Alliance (SMA) Programme. The Centre for Instructional Technology was tasked to provide the technical and operational support for the SMA Programme. The following are three critical components in the Synchronous Learning platform : 

· Audio and video linkup. Video conferencing equipment and tools leveraging on the Internet technology provides the conferencing and maintains maximum quality of service.   

· Application sharing. This is necessary to provide visual interaction on the presentation materials by the lecturer to students at remote sites.  

· A classroom set-up. Microphones and cameras are set up to provide live interaction during lessons. These will maintain the continuous ‘sense of presence’ and ‘line of sight’ during lessons.  

Apart from the management of remote lectures through distance learning, there are requirements to archive the lectures onto the video server for subsequent viewing by students. To-date, after three semesters of distance learning operation, we have successfully beamed and archived more than 800 hours of lectures conducted through video conferencing. 

This presentation aims to address and highlight the valuable lessons learned in the deployment of distant learning support through the Internet.

Background Information: 
Centre for Instructional Technology – CIT

 



Singapore MIT Alliance – SMA

The Centre for Instructional Technology at NUS was formed in 1999 with staff from Computer Centre and Centre for Educational Technology. It is committed to advancing the purposeful use of new media and digital technology in educational programmes in NUS. CIT is also responsible for assessing and evaluating the impact of digital technology to see if it enhances teaching and learning. There are four key functional areas within CIT.

1. IVLE and Courseware management

· Development and support for courseware management system – Integrated Virtual Learning Environment. (IVLE)

· Interactive courseware development.

· Information Technology training and resource creation.

2. Conferencing and Streaming.

· Technology support for the Singapore-MIT Alliance – distance learning programme between NUS and MIT using Internet-2.

· Video conferencing support and facilities management

· Streaming services – Video on demand.

3. NUSCast services

· Webcasting of public talks and seminars, and NUS lectures on the Internet and Intranet.

· Educational network TV

· Streaming services: Multimedia-on-Demand

4. Multimedia

· Pre and post video production services

· Hosting live events

· Multimedia production and media conversion services.

The Singapore MIT Alliance (SMA) is a global partnership among Massachusetts Institute of Technology (MIT), National University of Singapore (NUS) and Nanyang Technological University (NTU). It was launched in July 1999 to offer a very selective Master / Ph.Ds, joint program. The programme is held in Singapore with students undergoing a one-month stint at MIT. SMA offered two programs in July 1999, the Advanced Materials (AM) and High Performance Computation for Engineered Systems (HPCES). The third program, Innovation in Manufacturing Systems and Technology (IMST) was launched in July 2000. The final two programs, Chemical Engineering and Computer Science will begin in July 2001.  This is a unique and ambitious advanced engineering degree program that combines innovative distance learning with traditional on-campus learning. 

Key features of Distance Learning 

· Conferencing CODEC
In a classroom to classroom teaching and learning environment, it is necessary to provide an efficient and interactive audio and video linkup during the lecture. A good audio and video quality is necessary throughout the entire 2-hour session. In order to leverage on the availability of Internet-2 connectivity, the selected video conferencing tools have to support both H.320 and H.323 CODEC. Since there is no guarantee of quality of service on the Internet-2 connection, a backup connection through the usual medium of ISDN serves as an alternative. The configuration also provides a third level of backup connection through the normal telephony linkup when both the Internet-2 and ISDN fail.

· Application Sharing
This provides the interactivity of the lecturer presentation materials for the students at remote sites. The application sharing is done using a regular Netmeeting session through the Internet connection. This application sharing through Netmeeting software has proved to be stable and reliable in our past year of operation. A hardcopy of the presentation materials that are made available to the students prior to the lecture serves as the backup.

· Dual Screen Projection Mode
In order to maintain a continuous interactive class, a dual screen projection mode is adopted. The AV conferencing screen maintains the audio and video contact with the data-sharing screen for the presentation material. The lecturer can also choose to project any hardcopy documents or charts through the digital document camera available at the presenter table. 

· Line of Sight and Sense of Presence
An auditorium with a capacity of 60 seats serves as the main classroom for the SMA distance learning programme. Each seat is equipped with a ‘press-to-talk’ microphone that is linked to the four automatic switching cameras in the AV system. Only one student microphone can be activated at a time in the system. The lecturer microphone has the built-in priority and overwriting features. The automatic switching cameras will provide the ‘sense of presence’ and ‘line of sight’ when activated by the ‘press-to-talk’ microphone during the question and answer session. The automatic camera switching system is configured to operate optimally within 2 seconds of quick response. A second classroom with audio and video conferencing facilities is also available for the SMA programme.

·     Automatic Tracking Camera

During a live lecture beaming session, the lecturer is allowed to move around in front of the local class. An infrared automatic tracking camera is deployed to maintain the continuous ‘sense of presence’ of the lecturer to the remote end. The lecturer maintains the necessary eye contact through a TV screen mounted above the tracking camera. The automatic tracking system minimises any human intervention needed to track the lecturer during the lesson. 

· Automated Operation and Touch Screen Control Panel 
The operation of tracking and switching cameras, projectors, microphone system, audio control and video conferencing codec are integrated through the Crestron program. A touch screen panel with graphical user interface provides all the functions needed to operate the equipment.

·      Software Monitoring Tools 

It is necessary for both parties to maintain continuous contact during the entire beaming session. This is done through the Internet chatting software. Software monitoring tools are activated at regular intervals to monitor the health of the Internet-2 connectivity. Quick and responsive technician interventions are sometimes necessary in order to minimise any disruption to the distance learning class.  

·      Archival of Lectures and Course Management System

All lectures are automatically archived during the lesson onto a video server for future reference by the students. This is done through the encoder PC at the location where the lecture is delivered. The SMA programme has adopted the Real Video software as the streaming server and archived videos are encoded at 300 kbps and 10 fps. The encoded videos are file transfer to the remote site and stored locally to serve the students. Students can access the archived lectures through the local course website provided by the lecturers. All archived lectures are available online for a period of 24 months.
Operational Issues & Limitations

· Since MIT and NUS are physically located in different time zone, there are logistic limitations in conducting live distance learning lectures. Lectures can only be held either early in the morning or late at night. This limits to nine, the number of live  beaming sessions per week for each physical classroom configured for distance learning.

· It is important to have qualified technical staff to support the live beaming session. One technician is deployed at each session of live beaming. He/she is assisted by one student assistant to relieve them of the routine tasks during the conferencing. 

· The technician on duty is required to establish the video linkup an hour before the scheduled lecture.  Audio check and application sharing functions are carried out prior to the class to avoid unnecessary delay to the lecture. 

· The classroom that is configured to handle distance learning will not be fully utilised if it is solely used for the SMA programme. We have also configured the facilities to handle normal events such as webcasting of lectures onto Internet or Intranet. The facility is also suitable as a venue for recording of pre-recorded lectures. 

· Adequate training and briefing for the students and the lecturers on the use of the distance learning tools are necessary. This is to ensure that the live beaming session is conducted efficiently. For example, the students have to be reminded to use the ‘press-to-talk’ microphones and to speak loudly when asking questions during the lecture. 

· The technical staff manning the distance learning session is required to submit a technical report through the online feedback form. This report serves as a log of the events during the live beaming session. The report is also circulated to management staff and all concerned parties for their information and appropriate action where necessary.

Conclusion

      CIT technical and professional staff have gained much experience and exposure from the operational support of the SMA distance learning programme. In the past year, we have established a close working rapport with our counterpart at MIT. We constantly strive to improve the efficiency of the distance learning services through the evaluation of new technologies and tools. We are currently working closely with the School of Computing (SOC) and Engineering Faculty at NUS by providing advice in the set-up of new classrooms to support distance learning. These classrooms are scheduled to be operational by July 2001. 

CIT also conducts hands-on training for staff from SOC and Engineering who will be supporting the new SMA programme from July 2001. The technical team is also in close contact with the Internet-2 network operators and support personnel from Singapore and overseas to ensure an efficient and stable operational environment for the SMA distance learning programme.

