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1. Introduction

The project will investigate communication within the home between family members, with the aim of supporting the design of a home-based messaging system. The key to this project is the examination of communication/messaging practices and information sharing between members of the family unit within the home. We use the term ‘messaging’ in its broadest sense, to include notes, voice messages, reminders, to-do lists and photographs that have been placed for viewing by others, as well as more formal communications, much as the family refrigerator and other notice boards or corkboards are used for. One aspect of this messaging that we are particularly interested in supporting is in the non-task-oriented (i.e. distinguishing it from productivity and efficiency) aspects of technology use, composed of socio-cultural and emotional factors, such as the use of humour and playfulness in the information displayed, and how these ‘ludic’ messaging displays are achieved and interpreted through the different media used. This appropriation of technology for what is generally considered non-functional use by technology designers is an essential part of home (and indeed, work) life, but it is poorly understood, and consequently technology designs often offer few resources for their users to use them creatively. 

The implications of this data-led research will be in developing a prototype messaging system through which users can remotely ‘post’ messages to their family from a variety of devices and using various media. We envisage a heterogeneous device environment to be used in message posting, with mobile telephones sending SMS and MMS messages, mobile devices connecting over Bluetooth or Wireless LAN (for example, to send photographs or mp3 files), remote web access via a PC over the Internet (to send notes, post interesting documents or other files), and by ‘posting’ messages through voice-based media (for example, by stripping messages out of a dedicated voicemail account). These messages will be posted to wall-mounted, interactive, situated displays that will allow family members to view, create, retrieve, sort, discard, move and repurpose the multimedia material that has been posted onto them. This ‘ecology’ of appliances, composed of multiple ‘federated’ large interactive surfaces and a variety of mobile messaging devices provides a complex platform for use and design, and given the scope of this work, we will focus our efforts on domestic messaging behaviour and patterns of use around this technology set. Interaction design efforts will utilise requirements animation, video, horizontal and low-fidelity prototyping, allowing us to concentrate on system use, making use of more sophisticated prototypes only when these are required for the purposes of evaluation. 

A large number of technical concerns arise out of designing such a technology, but our primary concern is on user interaction with the device set: this will take two forms. The first aspect of this lies in developing interaction designs and principles for interface design that will ensure the technology designed supports its users’ needs and that it can be used without becoming a demanding cognitive task. The second aspect of this lies in evaluating interaction around the set of devices –for example, enquiring if, why and how the technology changes family roles and relationships, and alters the balance of power within the family; how it may become a focus for certain types of information; how the device is appropriated for playing games and in jokes; whether it improves (or not) family event co-ordination; and how it affects the previously tacit monitoring and policing activities that family members may engage in. Technology, in transforming activity, can provide an interesting insight about how family relationships operate, and even if these technologies develop no further than as experimental behavioural probes, they may give us new directions and insights into domestic technology design that will better meet user needs. 

2. Communication in the family home

Communication between family members is a critical part of our everyday lives, but one that has received scant attention, particularly in terms of the design disciplines, and there are few existing computer-based communications technologies that have been dedicated to this context other than the humble telephone. We propose a research programme that will allow us to investigate one particular form of communication – asynchronous messaging – in the home, and to examine design solutions that might support the kinds of activities that family members undertake. 

There are various reasons why family members might find such a communication system useful, growing from the increasingly asynchronous habitation patterns experienced by the modern, particularly Western, family (see for example, Beech et al., 2004). Our experience suggests that family members who spend little time together can easily lose track of each other’s ongoing activities and find it hard to co-ordinate their plans and let each other informally know about upcoming events and personal requests. There may also be other reasons why family members might want to make their messaging explicit, for example in the negotiation and allocation of household tasks: non-ephemeral visual representations allow reference and referral in a way that verbal agreements do not. 

Preliminary research activity will centre on communication within the family relating to communication, and in particular how the family make each other aware of information they believe it necessary, important, interesting or useful for them to know. Whilst conversation is a primary mechanism for communication of this kind of information, other mechanisms are commonly utilised in the home, the most commonplace we see being held up on fridge magnets, blue-tacked to doors, or scribbled on slips of paper and propped up where the sender believes the recipient is likely to find them, or where they are likely to be of use. Key foci in the early field study will be on the mechanisms that are used in family co-ordination, the perceived emotive values of messages, humour, game playing and playfulness in messaging, the time dependencies over which messages are meaningful, the role of remote messaging in event awareness, and in tracking messaging sequences that develop over time. 
Developing on from these studies of lived practice, we propose the development of large, ‘federated’ wall-mounted interactive surfaces that can act as ‘hubs’ for family communication, which take their input from a set of diverse and remote sources, and can display a variety of media. We envisage information being able to be sent to a particular display, or moved between displays (hence using the term ‘federated’ displays), allowing messages to be accessed and used in contextually appropriate locations throughout the home. Key interaction issues are likely to include consistency (across multiple input devices), minimised interaction costs, and display and content management. Crucially, the proposed design is expected to sit alongside existing messaging and display technologies, and is not intended as a replacement for them. We envisage the proposed system as enriching family connectivity in an expanded communications ecology within the home, and explicitly are not trying to replace this by developing a purely technologically mediated communications system. When evaluating the system within the various family units examined, we are particularly interested in examining the social construction of the role of the messaging system, the incorporation of the messaging displays with other material artefacts in the home, appropriation of the displays for their users’ own purposes, and ‘playfulness’ in the use of displays. 

3. Previous work
A number of previous technological and sociological research projects have informed and motivated this research. On the technical side, little material has been published on multiple devices types being used in interpersonal communication, and even less within a domestic environment. Much of the existing work on messaging technologies similar to those in this project has centred on public displays. Within the workplace, public displays have been used in providing an awareness of colleagues’ activities (e.g. Greenberg and Rounding, 2001) and as memory aids (e.g. Fass et al., 2002). However, the context of their use is very different, and this is likely to have significant differences to their use in the home. One important project that has moved the ‘public’ display into the home is the Appliance Studio’s txtboard. The txtboard prototype has many similarities to the proposed design, albeit in a very reduced and simplified form. The txtboard is a slim self-contained display device, that is intended to be hung on a communally visible wall (possibly in a home), which displays text-messages sent to a dedicated phone number. The design of the txtboard is appliance-centric, in that it is intended to follow a set of principles that match the interactional resources to the requirements of the task that it supports –critically, the appliance should not operate like a general purpose PC. In a recent field study of the use of the txtboard (O’Hara et al., in submission), a range of important findings were revealed about its use; however, more revealing than an evaluation of the interface design were details arising from its use about communication within the home, and the lived practices of the participants in the study. What this study cannot tell us about however, is 1) how a more diverse set of messaging technologies and media content would be used than through SMS texting (through our ‘ecology’ of appliances), and 2) where more complex display criteria operate, including how the multimedia messages displayed might be managed across multiple screens, each with different content displayed, or where screen real estate is limited but display materials have to simultaneously compete for their user’s attention. 
An important overview of research in the area is covered in our edited book on shared and public displays (O’Hara et al. 2003). Key papers and issues from this are highlighted where they are of particular relevance to the proposal. In a project that has some similarities to the txtboard, Cheverst et al. discuss the Hermes system. Hermes is described as ‘a situated send-to display’ that sits on its ‘owners’’ office door and which allows other people to write messages on its touch screen. It also allows the display’s owner to remotely send a message to the device to be viewed by other users. The form factor of the display is that of a handheld computer (Compaq iPaq), and this has led to a particular set of interaction design features that are appropriate to its very constrained form factor. In practice, this has led to little flexibility on the part of the device owner or message sender to adapt the material displayed on the device: messages can only be viewed sequentially (like the txtboard) rather than simultaneously, and it requires direct manual interaction to view material on it. As the device itself is not located in a place that permits peripheral awareness (it is outside the office), its display cannot be used as a constantly available messaging hub. 

On a larger form factor, Churchill et al.’s paper (2003) on the Plasma Poster describes a large ‘send-to’ display, which allows remote users to send information to the display and gives co-located users ‘low effort, collaborative browsing and networking’ through the posted interactive multimedia content. The screen is interactive, and allows users to select information and to scroll up and down pages on the interactive surface (see also Snowdon and Grasso’s CWall, 2002). Like the Hermes system discussed above, its intended use and evaluation is in the workplace, and it is has been designed primarily as a community and awareness building technology. However, the interaction techniques and usage data on information sharing and messaging are highly pertinent to this research, although the scope of this project is much wider than our goal of interpersonal messaging. 

On a note that is more relevant to the nature of domestic displays, Crabtree et al. (2003) discuss the social construction of displays, using ethnographic studies to look at non-electronic ‘coordinate’ displays (artefacts that people use in their work to get that work done), and examine the way that people use a ‘setting’s material technologies to construct mutually intelligible displays […and…] come to co-ordinate their actions’. In their analysis, they identify what they call ‘mail displays’ to manage the handling of postal mail in paying bills, household calendaring, and so on. An interesting point that they raise is that such messages often have multiple uses and meanings in different locations and contexts, and that they often have a trajectory of use that places the items displayed in a temporally extended activity sequence (see also Harper et al., 2000 for examples of how these occur in the home, and we have attempted to address this in our proposal). Specifically, they examine collaborative activity within domestic settings, although messages generated by household members are not a primary concern. 

Agamanolis (2003) takes another angle on shared and public displays, examining ways in which that can augment human ‘connectedness’, and he discusses a number of technologies that support gaming and playfulness. This is an interesting topic to follow up in this proposal, as we have seen in our preliminary studies of displays in the home that many of these are used playfully, and (often in it’s broadest sense) in game playing. As both a phenomena of use, and in the implications that gaming and playfulness have for system design within the home, this issue is, if not central, an important one that could have a major impact on the acceptability and perceived value of domestic displays to their users. The paper discusses a number of findings that are of particular relevance to this research, including the fit of the design with its context, the ability to reflect a history of the use the technology and changes to its content over time, how to motivate and invite interaction, how to design for growth (motivating a long-term investment in the use of the technology, and growing with its community of use), and embracing the creativity of users by allowing flexibility and open-endedness in the design beyond its simple technical constraints. Gaver (2002) also emphasises some of these points when designing for ‘homo ludens’, moving the design focus away from performance and clarity towards enhancing the users’ pleasure and engagement with the technology. 

Much broadly focussed sociological work has been published on domestic life and the family, examining power structures and control, the impact of social class on family structure, and emotional relationships (see for example, Cowan, 1983; Allan, 1985; Maushart, 2002), and whilst this is interesting and has some value in supporting the design of technology, it is not focussed on its application to design. As O’Brien and Rodden (1997) note, these studies have usually been undertaken with developing a broader view of the nature of society. Although limited in number, there have been a few research programmes and papers centred on technological support within the family and household, although these have commonly been based around other forms of domestic activity, such as media sharing and reminder systems (e.g. Kim et al. 2004a,b), or the use of interactive television (e.g. O’Brien et al., 1999). Whilst these studies do not directly inform the use of communication (specifically) within the home, they do have valuable and project-relevant findings, such as those developing out of the use of new technologies on the ownership of domestic space, the management of interaction between parents and other family members, and the coordination of home life. In one of the larger studies of domestic activity, a detailed investigation of the lifestyles of working parents (Beech et al., 2004) has produced a rich seam of data on complex domestic activity patterns and lifestyles, and on their use of technology in supporting this –notably the use of artefacts in ‘planning and reminding and in household communication’. Whilst the focus of this is specifically on working parents, the data has particular relevance to this proposed work in that it examines distributed connectivity where family members are frequently remote from one another. 

Smaller scale studies looking at a limited aspect of home based communication, with a focus on technology design include Taylor and Swan’s examination of lists and organising artefacts, particularly in ‘mother’s work’ (2004; in submission). Whilst these are undeniably useful in understanding certain domestic routines and planning technologies, they are not specific to the messaging habits and artefacts in use. Other studies have examined communication patterns outside of the workplace using text messaging/SMS (e.g. Taylor and Harper, 2002; Grinter and Eldrige, 2001, 2003), and these too are relevant; whilst they are not specifically oriented towards intra-family communication, they shed light on what the technology is used and useful for, how messaging fits into activity patterns, and how messaging is more than a simply a goal-oriented activity, carrying an emotional value with it. 
4. Aims and objectives

The aim of the project is to examine communication practices within the home that are used for informing and co-ordinating other family members, and to motivate the design of prototype interactive displays and interactive device designs that support technologically augmented messaging. Key foci in the study will be on family co-ordination, tracking messaging sequences that develop over time, the role of messaging in event awareness, the social construction of the role of the messaging display within the family units examined, the perceived emotive values of the messaging display, the incorporation of the messaging display with other material artefacts, and ‘playfulness’ in the use of the display. 

The objectives of the proposed study are therefore to:

1. Conduct studies of family members’ domestic information and communicative activity within the home, and analyse the role these play in co-ordinating family activities with one another,

2. Identify the messaging requirements of the potential users of the system,

3. Design and implement interfaces to the device set that support users’ needs (from objective 2). These will be evaluated with the requirements identified earlier and any emerging criteria arising following the use of these prototypes,

4. Build and contribute to a deeper theoretical understanding of home- and family-based information use and co-ordination, and in the application of this knowledge to interaction design. 
These objectives are linked to the individual work packages and milestones in Appendix I.
5. Programme and methodology

To achieve its aims and objectives, the work programme is split into three related threads. The first thread will identify family communication and user requirements through a set of (primarily qualitative) empirical studies. The second thread will develop interaction designs that support effective message sending and their display. The third thread will involve the evaluation of the technology. These are described in more detail below: 

The Empirical component of the study will focus on theory-building and design specification (appendix I, WP1), drawing from existing techniques in the social sciences and human-computer interaction to investigate communicative activity within the context of the home. This will paint a rich picture of users’ spatial informational and communicative patterns. Research will investigate communication in the home, focusing on asynchronous messaging between family members (e.g. notes, to-do lists, voicemails, SMS messages, etc.), but will also look at how these are made use of in an ongoing way (i.e. they form part of a communication process and may not be an interesting artefact if examine purely as static representations). We will do this through a series of home visits, during which we will conduct interviews and photograph communication artefacts. We will also ask family members to keep diaries (written and photographic) of their communications at home. In our analysis, we will be looking at the purposes of the family communications noted, the media used for messaging, and examine communication breakdowns (where messaging has not been effective), as well as associated, but broader issues to do with communications and co-ordination within the home. In order to get a fair coverage of users, we will select 10 families selected across a broad range of variations in age (of parents and offspring), income, lifestyle and interests, working habits, class and social background, ethnicity and cultural background, and the makeup and number of the family household. This variation is not intended to give a statically significant picture of home activity patterns, rather it is intended to collect rich data from a representative set of families in the UK and to see how patterns of social interaction are embodied in these various domestic settings. 

The Design component (appendix I, WP2) will take the objectives identified in the empirical research and analysis of the dataset to develop a detailed set of system requirements that detail usability and functional requirements for the development of an appropriate messaging system. A prototyping approach will be used, moving from low-fidelity and limited interaction prototypes (e.g. using paper prototyping), through to limited functionality interactive prototypes (e.g. using Macromedia Director/Flash or visual basic for handset and screen designs, and data transfer over a client/server platform). A video will be created of the technology in use in a variety of scenarios for evaluation and in demonstrating the details of the interaction design for dissemination. 
The Evaluation component (appendix I, WP3) will examine the use of the prototype in terms of the usefulness and usability of its interaction design, and in its transformative capacity to change domestic activity. This evaluation will be carried out with the 10 families examined in the earlier studies to determine the value of the system and how it meets their needs. This in turn will provide a deeper understanding of their messaging needs, iteratively feeding back into the design process. This effort will provide more empirical evidence to support theory building and implications for the design of messaging and display ecologies in the home, developing the knowledge gained in WP1. The evaluation will be based around observations of use, interviews and use logs. 

6. Prototype development and technology probes

In designing the on_message@home system, we do not propose to develop an(other) application that will allow users to communicate with one another that sits on top of a visible operating system, such as an email or instant messaging client or a browser window. Nor do we propose to make the system simply into some kind of a cut down PC kiosk. Making use of a powerful, but relatively hard to use, desktop PC environment in the home to do a relatively simple task, like messaging, is an over complex solution, and one that is not likely to make the transition from workplace to fireplace successfully. Rather, we intend to make the various components (and in particular the interface) of the system as ‘appliance-like’ as possible (for further details see Norman, 1998; Bergman, 2000; Sharpe and Stenton, 2002), giving rise to a network of information appliances. The intention of this is to focus the design closely around the functionality identified in the field studies, but to leave the use of the device open to its users to employ in their activities and for their own purposes as they see fit. Simplicity of interaction is of paramount importance: the challenge in this is to allow all of the devices in the device set (mobile, remote and the interactive display surface itself) to operate in a clearly integrated way that is quick to use and easy to learn. 

As we are primarily interested in the use of the on_message@home technology and its design implications, we do not propose to develop a novel or fully operational technical infrastructure (i.e. an integrated and fully functioning software platform over which the various devices can communicate with one another). Where possible, we will make use of existing network technologies and communication protocols, and where appropriate, aspects of this may be simulated using Wizard of Oz and other non-functional prototyping techniques. 

We plan to employ what has been described as a ‘technology probe’ approach to draw the three threads of work (empirical, design and evaluation) into an integrated research plan. Technology probes are a development arising out of Gaver et al.’s work on cultural probes (e.g. 1999), in which artefacts were presented to potential users of a system to investigate their expectations and behaviours in ways that are hard to gather through data collection techniques that can only collect ‘as is’ data. Technology probes develop the technique in a more focussed way, using a functioning or partially functioning device or system instead of the cultural probe’s less directed intervention. Hutchinson et al. (2003) describe technology probes as simple and adaptable technologies that are assessed by users with three primary goals:

‘the social science goal of understanding the needs and desires of users in a real world setting, the engineering goal of field-testing the technology, and the design goal of inspiring users and researchers to think about new technologies.’ [p. 18]

A technological probe is assumed to influence the behaviour of the user and allow designers to gather use-data related to this. A probe is not a prototype in the traditional sense, since its purpose goes beyond merely re-design, but also allows further data to be gathered about users, their needs, social contexts, and the ‘fit’ of the technology (and its transformative qualities) with their work practices (cf Venkatesh, 1985, who discusses how field studies can show how domestic technology is used in the home, but can also conversely help identify the internal dynamics of family life). 
7. Project deliverables

The central deliverable of the research will take the form of a final prototype, demonstrating the core derived design principles arising out of the research. The exact nature of this prototype is yet to be determined from the requirements specification. However, the prototype will not be a single device, but a device set, composed of mobile technologies that can post messages to the home remotely (using mobile telephones and handheld computers), a web accessible interface allowing posting to and reading from the display from a remote site, and large, interactive displays that allow messages to be created, viewed and manipulated in the home. 

Alongside this technical prototype will be a video of the prototype that can be used to demonstrate its use in a set of use scenarios, and which can also be used in system evaluation. The video documentation of the prototype is an important outcome of this proposal, and will be particularly valuable in dissemination (see below) and in demonstrating the use and applicability of the design in realistic contexts of use. 

Further deliverables will include the full set of project documentation and technical reports that give an insight, not only into the designs that have been developed, but will also give an insight into our research into communication within the family and into our evaluation of the technology (see appendix I). Where these arise, publications (both submitted and published) will be made available. 

8. Project management and resource deployment

In terms of project management responsibilities, the work breaks relatively cleanly into four component parts (work packages): the first, an empirical component, involving data collection and analysis, the second involving interaction design and interface prototyping, the third part involving evaluation, and the fourth part involving dissemination. Dr Perry will oversee project management of all work packages. For full details, please see Appendix I. We have identified five key milestones to assess the project’s progress: 

· M1. Design specification: functional and usability requirements.

· M2. Interaction design: completed set of interface designs for messaging system (developed from M1).

· M3. On_message@home probe evaluation: user interaction and activity transformation.

· M4. Final report: “On_message@home: informing, communicating and co-ordinating within the family at the home, and prototype interaction designs for domestic messaging technology”.
· M5. Delivery and presentation of prototype to MSRC.
The primary resource requirement in this work lies in employing researchers to conduct the user studies and to develop implications out of these studies for the development of a prototype system under the guidance of the principal investigator. Other costs associated with this include the purchase of messaging devices (mobile telephones and handheld computers) and display media. We will also require funding to pay our participants and incentive for taking part in what they may perceive as a fairly intrusive and time-consuming activity for them. 
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Appendix I: Detailed project plan

	WP1: User studies – messaging in the home

	Duration
	  8 months
	Start date
	T+0
	End date
	End T+8

	Objectives
	· Examine literature on messaging practices within the home

· Conduct and analyse field study of communication and co-ordination within the home

· Develop user requirements and system specification from data

	Tasks 
	1.1 Study the literature on spatial communications and co-ordination practices

1.2 Develop a design-oriented analytic framework and tools for investigating domestic messaging and communication practices

	Deliverables
	D.1. Report: “Co-ordination and communication in the home: the role of asynchronous and remote messaging”

D.2. Design specification: functional and usability requirements (Milestone 1)


	WP2: Interaction design 

	Duration
	8 months
	Start date
	T+3
	End date
	End T+11

	Objectives
	· Design, develop and pilot prototypes of the interaction design

· Iterate interface designs based on the evaluations provided in WP3

	Tasks 
	2.1. Design and implement prototype interfaces from requirements identified in Deliverable D.2

	Deliverables 
	D.3. Interaction design: completed set of interface designs for messaging system (Milestone 2)


	WP3: Evaluation

	Duration
	6 months
	Start date
	T+5
	End date
	End T+11

	Objectives
	· Carry out evaluations of user interface designs through analytic and empirical studies of the designed prototypes

· Develop implications for prototype redesign based on these evaluations

· Examine transformations to domestic life

	Tasks 
	3.1 Evaluate interface designs against previously identified and emerging user requirements

3.2 Describe transformative characteristics of the technology on domestic life

3.3 Detail changes to be made for the interaction design

	Deliverables 
	D.4. On_message@home probe evaluation: user interaction and activity transformation 
(Milestone 3)


	WP4: Dissemination

	Duration
	6 months
	Start date
	T+6
	End date
	End T+12

	Objectives
	· Promote research findings to academia through submitting publications to relevant journals, appropriate conferences and academic workshops

· Promote research findings within MSRC

	Tasks 
	4.1 Develop and submit publications to appropriate dissemination avenues

4.2 Synthesis of findings from WP 1-3 in preparation of final report

4.3 Produce video of on_message@home prototype

	Deliverables 
	D.5. Final report: “On_message@home: informing, communicating and co-ordinating within the family at the home, and prototype interaction designs for domestic messaging technology” (Milestone 4)

D.6. Delivery and presentation of prototype to MSRC (Milestone 5)




Appendix II

Background to the research institution and principal investigator

The research will be conducted in The School of Information Systems, Computing and Mathematics (SISCM). Within the School, the project will be hosted in the Information Systems and Computing subject area; this is strongly research-led, holding around £7 million in research grants (including about £3 million from industrial collaborations) and was rated with a 5 in the last RAE. SISCM is involved in a broad range of information systems and computer science research activities, from the heavily technically based to sociologically oriented research. We currently have around 50 FTE lecturing staff, 13 of who have a primary research interest in human computer interaction or computer-supported co-operative work. These staff members will provide a strong supporting resource for this project and several have expressed an interest in future research projects that may arise out of this work. 

The principal investigator, Dr Mark Perry has research interests in interaction design, workplace studies, shared displays, mobile technologies and ubiquitous computing. This submission follows recent research work by Dr Perry into the study and design of public and ‘situated’ displays (O’Hara and Perry et al., 2003; O’Hara, Perry and Lewis, 2003; Perry and O’Hara, 2003), the study and analysis of workplace and mobile settings (Brodie and Perry, 2001; O’Hara et al., 2003; Perry, 2003); the design of mobile and situated services (O’Hara and Perry, 2002, 2003), the use of mobile information and communications technology (Brown and Perry, 2000, 2002; O’Hara et al., 2001; Perry et al., 2001a), the cognitive role of space in co-ordinating social interaction (Perry et al., 2001b; Perry et al. 2003; Spinelli and Perry et al., forthcoming), and interaction design in ubiquitous computing environments (Dowdall and Perry, 2001; Love and Perry, 2004; Perry et al., 2004). Dr Perry has been lecturing at Brunel University since 1998, leading a module in interactive systems and supervising several PhD students. His research interests lie in the areas of human-computer interaction (HCI) and computer-supported co-operative work (CSCW). He is group leader of the Centre for Research into the Information Environment, a multidisciplinary research centre at Brunel University investigating ‘information in the context of people, organisations and technology’. Mark has been involved in a number of application-relevant research projects, including principal investigator (2001-2004) on the EPSRC grant ‘Designing for mobile and distributed work: technology use in remote settings’ (GR/RO9503/01), a BRIEF award to examine distributed collaboration, and an industrially funded project researching ‘Appliance Design’. Mark has co-ordinated two grants supporting senior international visiting fellowships at Brunel in communication (funded by the Royal Academy of Engineering and the Vodafone Foundation) for Dr Mizuko Ito (2003) and Dr Oscar Juhlin (to visit in 2005). He has also worked as a co-investigator and collaborative research partner on a number of other projects in the area of collaboration technologies and ubiquitous computing, most notably leading a four person team (2001-2003) on the interaction design work package on the DTI Foresight/EPSRC funded Millennium Homes project (GR/N166170/01), developing the interaction design of a multimodal ubiquitous computing environment. Prior to his present position, Mark worked as a research fellow (1997-98) on the EU funded CICC project (ACTS AC017) supporting collaboration in the construction industry through the context-appropriate use of communications technology, during which time he held a position at Stanford University as a visiting scholar (1998).
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Spinelli, G., Perry, M., O’Hara, K., and Sharpe, B. (forthcoming) Understanding complex cognitive systems: socio-spatial cognition and the organisation of collaborative work. To appear, Cognition, Technology and Work.
Perry, M., Dowdall, A., Lines, L., and Hone, K. (2004) Multimodal and ubiquitous computing systems: supporting contextual interaction for older users in the home. IEEE Transactions on Information Technology in Biomedicine (Special issue on Pervasive Healthcare), 8 (3), 258-270.
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O’Hara, K., Perry, M., Churchill, E. and Russell, D. (Eds.) (2003) Public and situated displays: social and interactional aspects of shared display technologies. Netherlands: Kluwer International CSCW Series.
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Perry, M., O’Hara, K., Spinelli, G. and Sharpe, B. (2003) The role of space in socially distributed cognition: some issues for cognitive engineering. Short paper, in Proc. of the 25th Annual Meeting of the Cognitive Science Society (Cogsci 2003), Boston, USA, 31 July - 2 August, 916-921.
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