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Abstract: The synchronous (real-time) presence of peer-group members can enhance the emotional well-being of isolated learners and improve problem solving performance and learning.  To promote the deployment of next-generation presence-awareness tools in a distance-learning environment, we have implemented an open-source cross-platform Instant Messaging and geo-location tool called BuddySpace, which provides multiple views of collaborative workgroups based on the concept of ‘active dots on geographically-accurate detailed maps’. BuddySpace is being deployed in distance learning courses by the Department of Languages at The Open University in order to create new models of peer collaboration for students of foreign languages.  

Introduction

Instant Messaging (IM) and more generally ‘presence awareness’ is one of the fastest-growing applications in history, used increasingly by companies and learning organizations to bring together online populations.  There are now well over 200 million instant messaging users worldwide divided among the ‘big four’ messengers (AOL Instant Messenger, ICQ, MSN Messenger, Yahoo! Messenger), and it is believed that by 2004,  60 percent of real-time communication, including voice, text or call-and-response, will be driven by Instant Messaging technology (Gartner Group, 2003). The Gartner Group has also predicted that by the end of 2003, 70 percent of enterprise employees will be using Instant Messaging services in the workplace. 

One of the key factors that led to the widespread popularity of Instant Messaging applications from 1997 onwards was the concept of pushed presence: the automatic notification of the appearance of friends and colleagues online. However, Instant Messaging (IM) is just one of many possible presence-related and presence-dependent applications. For example, presence-enabled applications can facilitate safety-tracking of children by mobile phone, support for emergency services, blind-date radar, group teleconference management, multiplayer games, and anything involving the collaboration of individuals separated in space and time. Why phone a contact only to receive an engaged tone or pre-recorded message, when the telephone network already knows what state your contact is in, and could indicate this directly on your contact list? All of these concepts embody varying degrees of what we refer to as enhanced presence management. 

The concept of presence has matured in recent years to move away from the simple notion of 'online/offline/away', towards a rich blend of attributes that can be used to characterize an individual's physical and/or spatial location, work trajectory, time frame of reference, mental mood, goals, and even intentions! Our challenge is how best to characterize presence, how to make it easy to manage and easy to visualize, and how to remain consistent with the user's own expectations, work habits, and existing patterns of Instant Messaging and other communication tool usage. 
In a learning context, we know from the work of Whitelock et al (2002) that the presence of peer-group members can enhance the emotional well-being of isolated learners and improve problem solving performance and learning.  Whitelock also reports that “a sense of social presence enhances the notion of ‘being there’ together with measures of collaboration.  However ‘being there’ can take its toll on students and our findings suggest it imposes a cognitive overload.  Where students have a choice, they try and reduce this overload by asking for conceptual tools to assist them in their learning tasks.”  Rheingold’s discussion of Smart Mobs (Rheingold, 2002) highlights the overwhelming power of social cohesiveness that can be brought about by knowledge of the presence and location of others in both real and virtual spaces, and this is corroborated by the work of Nardi et. al. (2002).

Our specific challenge has been to harness this power in a way that is particularly beneficial for distance learning students, and provides value-added benefits over and above simple chatting.

The Open University – More Than ‘Distance Learning’

The Open University (‘OU’) was created in 1967-69 with the aim of bringing higher education to the large proportion of UK citizens who would otherwise have been unable to apply for a higher degree programme (because of lack of opportunity, or lack of qualifications)—this offered them a welcome ‘second chance’ to study.  The OU offered a unique combination of fully open admissions with no entrance requirements, a multimedia production and distribution partnership with the BBC, creation of content by large specialist course teams, a strictly monitored assessment system that assured high standards and tutorial staff around the country who worked directly with students in a 20:1 student:tutor ratio.  This combination came to be called ‘Supported Open Learning’ rather than ‘Distance Learning’, because of the special blend of intimate learner support at very large scale.  

The OU became an overwhelming success within a few years, to the point where there are over 200,000 currently-enrolled students taking one of 450 courses, and over 3,000,000 people throughout the UK and Europe have now studied with the OU in one form or another since it began (see Daniel, 1997, for full background).  More than 150,000 students today use online facilities, which form an important adjunct to the multiple media mix that comprises conventional textbooks, specially-written workbooks, audio-visual material, CD-ROMS, web sites, and face-to-face meetings in local and regional study centres.    Nearly all students have a PC or access to a PC at work, and currently the majority of students have an Internet connection of some type (typically dialup modem, but increasingly broadband, which is now in about 20% of UK homes).

With this background in mind, let’s turn to the concept we have developed and how we plan to deploy it for the benefit of our students.

BuddySpace Concept

BuddySpace was motivated by our observation about several key problems involving collaborative group work practices that are relevant to the student experience, as highlighted below:

· Collaborative knowledge work often benefits from opportunistic (unplanned) interactions; for remote collaborators, such interactions need to be kept simple, meaningful, relevant, and manageable. 

· Popular Instant Messaging tools (ICQ, AIM, MSN, Yahoo!) are effective in their niche but fail to address meaningful knowledge exchange and coherent workgroup practice, e.g. the ability quickly to find the right source of key knowledge according to stored interest and geographical profiles. 

· Knowledge workers are largely unfamiliar with (or even uncomfortable with) the unique opportunities afforded by high-impact, low-effort, low-bandwidth, large-scale communication capabilities. 

· Presence awareness requires more than knowing ‘online/offline/away/busy’ status: some grounding in geographical reality and an enriched presence-signalling capability could pay huge dividends. 
· Collaborative knowledge work of course involves people-people interaction, but there is more: knowing the status of devices, locations, and documents can be just as important. 
BuddySpace aims to address these problems with a simple-to-use tool that generalizes the concept of ‘Buddy List’ (as used by the popular Instant Messaging tools) to provide graphical multiple views of collaborative workgroups according to users’ needs and tastes.  Figure 1 illustrates a typical screen snapshot of BuddySpace in action.
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Figure 1: BuddySpace Screen Snapshot, showing automatic roster (upper left), plus (a) custom ‘dashboard’ of personal favourite contacts, (b) tear-off tool bar, (c) different user-interface ‘skins’, (d) user-editable maps, (e) compact ‘power-user’ mode, (f) library of world maps, and (g) special 'cluster' nodes that ‘open up’ to show more details of who is online. 
All ‘dots on maps’ are 100% live, so that when a user changes status his or her dot immediately changes colour or iconic status to reflect what that user is doing, according to the ‘presence’ vocabulary we provide in the BuddySpace menu shown in Figure 2a, and seen in the context of a particular Open University course use in Figure 2b.  Note especially the three different sub-types of ‘online’ status: these are useful for a quick indication of the user’s immediate ‘state of mind’ or precise location without affecting his or her ‘online’ status.
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Figure 2: (A) BuddySpace Presence menu, showing the seven default states we provide, plus an extra option to add custom states.  ‘Online but elsewhere’ was provided for mobile users who might be online, but not at the location expected by others!  (B) Partial section of typical BuddySpace map seen by students, showing main location of a small group of students in the northern part of the UK and several ‘outlying’ groups in the European continent insert in the upper right – one in Portugal, two in France, one in Italy, three clusters in Germany, etc.  Such maps are automatically generated from the student database.  A right-mouse-click on any ‘3-dot-cluster’ reveals all of the students within each cluster.  These clusters display one green if ‘at least one is online’ and two green dots if ‘at least 50% of this cluster are online’.
Double-clicking on any map symbol automatically opens up a chat window with that individual.  In the case of multiple individuals at one location (see item G in Figure 1), a right-mouse-click ‘opens up’ that cluster icon to reveal all the individuals present at that location, so one can be selected to interact with.

BuddySpace uses a mixture of methods for location mapping:

· For geographical locations, e.g. country and world maps, user groups can provide us with postcode-level details if they want (e.g. these data exist in the Open University student database) but users must grant permission for us to use this, and in any event we only ask for coarse-grained information, closer to regional level rather than street level!).  We have our own map generator that creates dots or clusters of dots on the appropriate geographical map, and even selects the corrrect ‘inset map’ automatically from the user data, such as the European map shown in the corner of Figure 2b.  These maps are distributed as a separate download to select groups of participants.

· For office locations,  we can deploy an enterprise-wide active or LDAP-based directory of user names and office locations, or in many cases can determine specific location from certain information about users’ PCs stored centrally. Office locations themselves may be geocoded on the master AutoCAD drawings for every campus building.  Our map generator can then generate ‘dots on maps’ as before, but since the building drawings or central directory information may vary in accuracy, a degree of ‘manual adjusting’ is necessary.
· For live location tracking, our colleagues are experimenting with cell-phone triangulation and bluetooth signal strength detection, which is sufficient to detect presence/absence at specific locations and to use the cell-phone as a remote control device to set status indicators.

The essence of BuddySpace is to provide the user with a personal ‘dashboard’ or ‘radar screen’ so that he or she can observe the availability and ‘interaction state’ of colleagues, fellow students and friends worldwide in a manner that exhibits the following desirable properties: 
· immediate yet non-intrusive: real-time updates (e.g. presence changes, news alerts, etc.) need to be pushed instantly to users rather than pulled in by request – the push approach helps keep updates more palpable and informative; we aim to keep awareness of colleagues available in a compact manner that can be noticed peripherally 
· customisable: some people prefer simple or hierarchical lists, others prefer visual maps with status lights; some prefer a ‘Windows’ look-and-feel, some a ‘Mac’ – we need to cater for diverse user preferences and capabilities, thus creating an environment where users feel more at ease.
· scaleable: we have to provide ways to indicate the presence of potentially enormous numbers of people, even though these numbers will be filtered down for personal use –  researchers inhabit workspaces with many hundreds of colleagues around the globe; the Open University has well over 150,000 students online at different times; music swapping communities have millions of users.
· interoperable: with several hundred million users of the ‘Big Four’ (AIM/ICQ/MSN/Yahoo!), it is crucial that any approach allow interoperability with systems to which our users already subscribe; this is one of the many reasons we built BuddySpace entirely on top of Jabber XML technology (www.jabber.org), which provides gateways to the ‘Big Four’ products.
· cross-platform and open: we need to service a community not only on Windows, Unix/Linux, or Mac configurations, but eventually on PDAs and mobile phones – we therefore developed BuddySpace entirely in Java and keep it as open source, available at SourceForge.net.
· XML-literate: for intelligent applications, communication transport needs to be about more than just string-transmission; another reason we adopted Jabber is that it is based entirely on a generic XML transport architecture, ideally suited for enhancing it with semantics in the future.
· extendable: BuddySpace deploys a plug-in architecture, which means that additions, such as new visualizations, conferencing, and new concepts such as gaming interfaces, are readily achievable. 

BuddySpace fulfills all the above criteria, and provides a compelling user interface that can be highly compact, yet provide users with an important ‘feel-good’ factor, akin to seeing nearby office lights turned on when entering one's office building at night. 

BuddySpace Deployment

BuddySpace has been downloaded by more than 10,000 users at the time of writing (May 2003).  Users range from hobbyists to universities to corporate clients looking for enterprise-wide deployment of a custom messaging platform.  Specific uses of special interest to this conference are highlighted below:

· CoAKTinG: Collaborative Advanced Knowledge Technologies in the Grid (with The University of Edinburgh and The University of Southampton) – BuddySpace is part of a wider collection of tools (‘Compendium’, ‘I-X’, and ‘HyStream’) to enhance next-generation meetings and goal-directed teamwork. BuddySpace supports peripheral presence awareness, synchronous collaboration management, and opportunistic real-time information exchanges [www.aktors.org/coakting].

· ClimatePrediction.net (with Oxford University and Rutherford Appleton Laboratory) – this is a massively-distributed personal computing project to analyse complex climate changes; the project will deploy (in addition to a distributed model based on the Hadley Centre climate model) a semantic portal based on our own ‘Magpie’ filtering tool, and will use BuddySpace to foster peer-to-peer collaboration [www.climateprediction.net].

· Language learning – this is the focus of an experiment now underway, described below.

Usage in Language Learning

The Open University Department of Languages has frequently been at the forefront in deploying new technologies for distance learning.  For instance, an influential package now used by language students is Lyceum, a ‘virtual classroom’ environment created originally within the Knowledge Media Institute (Scott and Eisenstadt, 1998).  As Klaus-Dieter Rossade (Rossade, 2003) states:

In 2002 the German section of the Department of Languages at the Open University used internet-based synchronous audio-graphic conferencing to replace face-to-face tuition in one intermediate language and culture course. For the first time real-time audio computer-mediated-conferencing (CMC) was used in a main stream language course (approx. 300 students) marking a strategic shift from 30 years of day school or evening tutorials for OU distance learning students. Lyceum allows for multi-modal use of audio and text chat, whiteboard and document platforms in a virtual classroom, to which any number of sub-rooms may be added.

Our goal now is to augment the Lyceum experience with the lightweight and opportunistic (unplanned) interactions encouraged by BuddySpace.  These experiences will be combined in what the Open University defines as an ‘Alternative Learning Experience’ (ALE), a multiple-media mix designed to supplant some of the earlier mix of face-to-face residential schools.  In this mix, it is envisaged that the students would interact in many different modes according to the task at hand, for example using BuddySpace to identify who else is available, engage in some quick social and learning dialogues or ad hoc debates, and then jointly launch Lyceum to explore specific tasks requiring audio and graphics in addition to simple presence and text.    

This project aims to develop the potential of Instant Messaging and Presence most effectively, with an aim to incorporating it into the Open University mainstream teaching and learning environment.  We are particularly interested in the following issues:

· Pedagogy: How can BuddySpace be used to recreate aspects of face-to-face language learning, notably the Residential School? How can it be used most effectively to deliver both formal and informal group synchronous learning activities?

· Presence Management and Semantics: How can the end-user experience be improved by providing advanced features such as automatic group membership lists, maps, timeline graphical displays and semantic filters that only show people and documents ‘of interest’ at any moment? What is the perceived benefit of impromptu interactions that are ‘triggered to the user’ rather than ‘sought out’ as in more conventional asynchronous and synchronous environments? 

· Practice: What are the support requirements for students and Associate Lecturers (OU tutorial staff) in the use of online synchronous media? How can the Open University as an institution become a leading practitioner in the effective use of Instant Messaging and Presence in teaching and learning?

This first Alternative Learning Experience (ALE) uses four Lyceum tutorial sessions over a period of one month, in May 2003. BuddySpace is used to facilitate spontaneous contact among students between sessions for the whole of that period, aiming to emulate casual and spontaneous contact between students. The ultimate goal is to incorporate BuddySpace within a whole series of collaborative tools (including Lyceum and the asynchronous discussion forum environment FirstClass) to deliver all language tutorials and ALE’s.

Expected Outcomes and Conclusions

Charting the experience of users will inform the question of how ‘powerful presence’ indicators, such as map and picture information, can be provided, while still retaining the perceived end-user advantages of ‘lightweight peripheral presence.’ Indicators such as ‘online’, ‘away’, ‘busy’ and ‘offline’ are proving to be much less useful than more advanced status indicators such as ‘now working on course assignment 3’ or ‘feeling down’, and it may be that a richer presence vocabulary is needed to reflect this. What should this vocabulary look like? This project will provide opportunity to refine advanced features and presence indicators and to look at integrating Instant Messaging and Presence with other environments and interfaces. It will inform knowledge on scaleability, that is, evaluating whether the current approach can be scaled to distributed workgroups of realistic size, say several hundreds of members. 
Indicators of success will centre on students’ and Associate Lecturers’ subjective experience of teaching/learning, including perceived benefits in terms of academic performance, the recreation of a social environment, and effective use of time. Any recommendations will be subject to consideration at practical and technical levels.  Early indications are encouraging.  As Rossade (2003) mentions,  

Obstacles identified so far are mainly attitudinal (using Information and Communication Technologies, speaking via computers) and structural (training and technical support of the learner community). There is early indication however, that this suite can provide students with a 24/7 learning tool which, in time, is likely to change learning styles and learner independence.” 

With the Open University Department of Languages planning increasing use of online tuition over the next few years (for both Alternative Learning Experiences and standard tuition), outcomes will be of benefit to all language course teams, with expertise informing the efficient development of appropriate tuition models. Improved pedagogical and practice expertise, as well as development of the advanced features of Instant Messaging and Presence, will allow more informed use of these tools as a mode of delivery of language (and other) courses, and promises significant payoffs in terms of cost- and time-effectiveness.  More significantly, as Rheingold (2002, p. 114) observes:

The most long-lasting social effects of technology always go beyond the quantitative efficiency of doing old things more quickly or more cheaply.  The most profoundly transformative potential of connecting human social proclivities [activities & desires] to the efficiency of information technologies is the chance to do new things together, the potential for cooperating on scales and in ways never before possible.
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