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Background

The PACE/mci Project at the University of Portsmouth is a joint project between the Department of Information Systems, with extensive research interests in computer-aided learning, and the School of Languages and Area Studies. The latter have a well-developed web-site used by university students at all levels which offers exercises and a range of resources to support degree courses. Students are coming to theUniversity  increasing with their own computer equipment, particularly notebook computers, or smaller sub-notebooks such as personal,digital assistants (PDA's). It is expected that in future a powerful sub-notebook or hand-held computer will be a mandatory for all students attending university. With the reduction in class contact hours, students are working away from their institutions and are increasingly mobile. They are also become more disconnected from the learning environment, either due to work commitments, formally studying part-time or, in the case of language students, living abroad for periods. The Project seeks to bring these factors together in an Just-in-Time Training (JITT) initiative to teach a modern language, integrated with the existing web-site, with an enhancement of the learning experience using interactive video. The aim was to develop a prototype video-based application to teach Spanish on a high-powered PDA, and as the eventual intention of the University is to move towards wireless networking, that this would  provide a viable delivery mechanism. Until that time, the Project would investigate how to deliver such material using existing technologies.

Issues of CAL design on PDA's

The following issues were considered most relevant when creating video-based CAL for this environment:

Choice of PDA. The PDA chosen for the development was the Compaq iPaq 3630. This had a number of advantages over rivals such as HP Jordana or HandSpring Visor; primarily, a fast, powerful processor (206MHz), large memory (64Mb), a full colour display for outdoor viewing, a bigger display screen, the ability to run Windows Media Player and the availability of Pocket Flash 5 as a development environment.

Small Screen Design Issues. The useable screen area for application design on the Compaq iPaq 3600 series is 240 x 265 pixels. This has been reduced from 240x320 as system taskbars take up top and bottom pixels. The major issues for design suing such a small screen are:

· quick and easy access

· shallow architecture (2-3 levels maximum)

· homepage/index of categorical headings

· avoid clutter

· take care with text embedded in graphics as they might become illegible.

· reduce or eliminate scrolling

· use simple images to convey a clear message

· place interaction elements/navigation objects prominently

· reduce the amount of information on a page and make content 'task focused' rather than verbose.

Examination of such guidelines soon shows that choosing to use video which is a visually complex medium with a high information content, combined with the requirement to put textual sub-titles over the video, would need careful design if it was to work successfully. In view of this, a decision was taken to develop each video module within the Flash 5 environment. Flash development has several advantages viz. vector-based Flash files are compact, and their small footprint makes them ideal for mobile devices’ limited memory, and they are easily deployed over wireless networks. Custom user interfaces could be developed with Flash.
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Figure 1: Methods of downloading video to a PDA

Interactive Video.  The use of video was defended on the grounds that it would provide authenticity to the learning of a language and by revealing more cultural information than audio alone would make the applications more engaging. However it was recognised that the video would need to offer a highly concentrated active learning experience; heavily interactive and task-focused. For this reason the prototype would explore the use of sub-titled video with hypertext links on key words to a glossary and an audio pronunciation guide, and Flash would be used to put ho-spots on the video track, again with hypermedia links to further information. 

Concerns about Flash Download Times.  Although the use of Flash solved some design problems, Flash files could not be streamed, but would need full download time. The range of ways in which the video files could be downloaded to the PDA, are displayed in Figure 1. Three methods are considered for a file of approximately  one minute in play length and 1 Mb in size:

(A) By cable from a PC. This requires the loading of the video-based Flash files onto a PC and then downloading by cable to the PDA. A single file would take less than a minute to download.

(B) Through GSM and GPRS.  The GSM voice mobile phone network has a speed of 9.6kbps and would take 2 hours to download one test file. The use of General Packet Radio Service (GPRS) is faster and would reduce the time to 30 mins for G2.5, but would still be in the order of 30 secs when 3G services are available in 2002. 

( C) Using a wireless network from a LAN port.  This method would reduce the download time for a 1 megabyte file down to a few seconds and in the long run is the only viable method of download for mobile use.

Site/Application Structure. To reduce the long download times associated with current communications technology, it was necessary to sub-divide the video-based applications into chunks of about 1 min in length and 1 Mb in size. The structure of the application is shown in Figure 2.
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Figure 2: Structure of application showing access levels

It can be seen that because of the need to break the video-based application into manageable-sized chunks, four levels of access are required to get to the lowest level of information. This is large for a design on a small screen and usability of the prototype will have to be tested.

Results and Developments

Building of a prototype is now taking place according to the specifications above. Video production and editing is being planned according to tightly designed part-scenarios which have been carefully scripted to ensure maximum efficiency of video-based concept. A screen from the prototype is shown in Figure 3.

fig. 3

The integration with the web-site is being investigated and will be text-based initially, probably through a WAP enabled mobile phone link. The video-based scenario chunks will initially be loaded into the PDA by cable link from a PC.

Conclusion

Evaluation of the prototype to-date suggests that although the development is proceeding within the context of current technology which although not ideal, does allow for sufficient progress to be made to take the project through to proof-of-concept. This will then provide a basis for future development as the improved technology and communications links become available.

