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Apart from the humble telephone, very few communication and information technologies have been developed exclusively to support activities within the home. This is compounded by a very limited corpus of data about home life, and particularly aspects of activity in the home that are applicable to technology design. The On_message@home project has two aims in this respect: a) to develop a novel technology that supports communication within the home environment, and b) to use this design as a technology probe to develop a deeper understanding of domestic activity. 
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An introduction to on_message@home

This paper reports on the ongoing research and design of a system to support domestic communication. We describe the development of a prototype that allows its users to perform multimodal communication at home (the on_message@home project). This prototype system hosts a networked arrangement of communications technologies centred around several shared and situated interactive display ‘hubs’. Our designs have integrated mobile phone messaging, voice and video messaging, and ‘scribble’ notes, as well as a number of other electronic file formats. This ‘ecology’ of appliances, composed of multiple ‘federated’ interactive displays and a variety of mobile messaging devices provides a complex platform for use and design, and given the scope of this work, we have focused our efforts on domestic messaging behaviour and patterns of use around this technology set. 

[image: image3.png]


[image: image4.png]()



Reviews of several shared and public communication displays can be found [e.g. 4], although these are almost universally workplace-based; home-based messaging displays are rarer (although txtBoard [3] and Homenote [6] are honourable exceptions). In contrast to these other domestic messaging systems, our goals are not just to explore a single medium of remote communication (SMS text messaging), or to look at the way that device placement, or ‘situatedness’, affects what was previously a mobile technology. TxtBoard and Homenote are (deliberately) constrained in their scope and methods that the technologies afford to users, and they do not attempt to capture the full range of messaging activities and practices outside of these limited areas of coverage. Instead, we explore how different media (electronic and otherwise) are used to achieve their users goals, and which may not be remote or best expressed through the simple medium of text. We also recognise that messages follow ‘trajectories’ of use, may be used (and reused) for different tasks and in different places, and that they may generate subsequent communications. Together, these motivations form a more complex design environment than these previous projects, and whilst they are related, the research questions about messaging practices that arise through it are different, whilst the design space is also richer and requires a different set of interactional solutions. 

Ongoing work

Over the last 4 months (Sept-Dec 2005), we have conducted detailed (and ongoing) longitudinal field studies of communication practices and activities within ten homes of various composition (encompassing a total of around 45 participants), as well as informal investigations in a number of other homes. We have used a variety of data collection techniques including written and photographic diary studies, observation and interviews. We have developed a rich corpus of data focusing on household messaging practices, contextualised with respect to the residents’ purposes, their social and work demands, and other ongoing activities. 

The implications arising from the analysis of this data has led to the development of a prototype messaging system through which users can remotely ‘post’ messages to situated displays in their homes (see fig. 1). This data has provided insight into both the need and appropriateness of the technologies developed, as well as the methods of interaction. Our interaction design efforts have utilised prototyping techniques rather than intensive coding for its implementation, allowing us to concentrate on system use, and we have made use of more sophisticated prototypes only when these are required for evaluation. 
The technology set developed so far is a heterogeneous device environment for message posting, with mobile telephones sending SMS (text) and MMS (multimedia) 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 local and remote voice-based media (stripping messages out of a dedicated voicemail account). These messages can then be posted to wall-mounted, situated displays that allow family members to view, create, retrieve, sort, discard, move and repurpose the multimedia material that has been posted onto them through a touchscreen. 
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Messaging in the home
The data shows a great deal of asynchronous messaging activity in the home, between all configurations of inhabitants: most commonly, we have seen this from the mother to some or all family members, but we also see messaging between other adults to children, from children to parents, messaging between children, from inhabitants to house guests, and between home sharers. There are also a great deal of reasons as to why people create messages, ranging from raising background awareness (such as reminders about calendaring events), in playfulness, as residents make fun and display humour (this appears to have interrelationships with other issues as well, as this usually requires a shared context for message interpretation, for e.g. by scribbling on top of other messages). We also see displays used in expressions of love, and in relationship management. Messages were used in family event co-ordination, and we saw frequent use of ‘shared’ calendars, although in practice, calendars were usually created and managed by one person, but rarely consulted by others in the home, despite the calendar user’s rationale for its creation. These findings compliment [6] in which home displays were seen to be used in calls for action, awareness and reassurance, to create a ‘social touch’, in reminders, passing on messages, and as an information store. Messages were often also what we describe as ‘multi-dimensional’, by which we mean creatively making use of an existing reason for generating a message to do more than one thing in that message (e.g. a simultaneous role in reminding others, but at the same time in using humour and in an expression of affection to others). 

The reasons that messages were sent fell into three main categories: broadcast (addressed to all who saw them), or directly addressed to a person, but they could also be what we terms a ‘mixed role’ broadcast: that is, they could be clearly addressed to one person, but performing a role for others who came across it, for example in generating an awareness of what those others had to do, or in policing activity (implicitly saying “Look everyone - Joey did this! Don’t you do it!”). Some messages were largely content free, relying on an indexical referent (i.e. referring their reader to something else for a meaning to be derived). There could be several forms of this, from a direct relationship (e.g. a concert flier reminder about an upcoming event) to a more abstract in-joke (e.g. a pair of underpants stuck up to remind and make a joke about someone giving an upcoming public presentation). It is interesting to note that messages were not always expected to be read by others, but typically were reinforced with other media or communications, particularly where messages were situated in specific locations and might not be read. 
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Messages could be classed as persistent or as temporary, with a variety of timescales for the usefulness of the information contained in the message. Occasionally, there was a temporality to the messaging activity, revolving around times of day, week, month, year, term, shift, etc., which might involve recurring activities or events, such as reminders to take instruments to music lessons. We also saw evidence of the sequential ‘pipelining’ of messages, as one message followed another in response to it, such as answers to questions or corrections to event information. 

Where messages are left was also an important feature of their creation and use. Message creators had to make decisions as to the importance of the situatedness of the message: what value would the general availability of the message have over the situatedness of the message (i.e. its relationship to its location), and how the nature of that placial (see [1]) relationship would impact on the content of the message and the medium that it was created on. We therefore saw messages placed in particular rooms, and particular places in the home (what has been termed ‘co-ordination centres’ [2]) that are unique to particular rooms, e.g. on the fridge door). We also saw particular places (what have been termed ‘gravity wells’ [5]) in the home (e.g. beside doors, and on light switches so that they could be seen and act as a reminder when using the light switch – see fig. 2). 

[image: image7..pict][image: image8..pict]How messages were created was also an important factor in their expected and eventual use. A wide variety of media types were used, mainly based on paper, including post-its and related stickies/tacks; pin boards, blackboards, whiteboards and magnetised media; postcards; photocopies; computer printouts (of various types); using scrap paper (e.g. backs of envelopes); co-opted and appropriated media (e.g. concert tickets); junk mail; letters; and newspaper articles. Electronic media were used, including SMS text messages, instant messaging and email, but these were less frequent and typically personally directed, without the same potential for broadcast as paper media. In some cases, we observed the use of previously generated/used media, such as new notes made on existing notes: this is an interesting point, in this providing context for message readers to make interpretations about why this had been done. In contrast to this, we also saw shifts between messaging media over the course of an ‘extended’ communication episode, and this was facilitated by the nature of these media, with some media or content less suited to making these media transformations (electronic media being a particular problem in this respect). 

There is a general point here about the selection of an appropriate media type by the message sender for it to be visible ‘at a glance’ by the recipient/s. This is not a trivial decision for users: the creation and use of a message is a shared accomplishment [6] between the message creator and its intended recipient, and messages are designed by their creators to leverage the qualities of the available media. Moreover, there is a trade-off that the message creator may have to make in this, in the value that they gain from the effort that they have to expend to craft and fine-tune a message for its recipients. It also pays to note here the artful design of media and content together that users create to allow different level of informativeness at different levels of proximity. 
Messaging technology: on_message
It is important to stress that what we are attempting to do is not to develop new communications technologies, but to examine how they can be integrated for a particular purpose, and to examine how they might be used in that context. This section attempts to pull apart some of the aspects of interaction design that we have developed to this end, drawing from the data collection that we have performed. 

Here, we focus on the interactive touch screen displays. These form the main component of our design, although we have also developed software and interface designs for mobile telephones and PDAs. Fig. 3 shows how material is displayed on these displays. Although the image is small, ‘metadata’ can be seen in several messages. This comprises of the sender’s details (photo and name, where it is possible to associate them with a message, and their telephone number) and the message date and time. The message’s media type is also visible, through the form of the message (e.g. SMS, MMS, downloaded photograph, scribble), which are all clearly different from a distance. All of this information will support interpretation of content. Note also the repositioning of material that is possible, allowing users to interpret this as related content (by proximity) and enabling awareness (by rotation). 

[image: image9..pict]The notion of a ‘walk up’ display has been carefully considered in ‘zones of interaction’: messaging displays need to be ‘read’ at different ranges for different reasons. Thus, from a distance, users need to be able to view the arrangement of the display – has it changed since their last glance? Is there a new message? Walking closer, they should be able to view the content, read the text and see the potential for interaction with content. Finally, there is an interactional zone, in which users are within touching distance of the touch screen, in which they are able to make use of the control features on the display. Each of these levels of interaction require different interactive mechanisms to achieve the user’s particular requirements, yet these proximity-relevant features should not dominate at inappropriate zones of interaction. 

Interaction with individual messages once received is complicated by their small size (making precise annotations hard to perform) and our intention to minimise the visibility of control structures in the main display interface. We have allowed for this by enlarging messages when they are directly selected, in an ‘edit’ mode. Fig. 4 shows how a selected message is being manipulated on the display. Here the surface of the enlarged message can be directly annotated, and control icons are visible that allow message archival and deletion. Handles on the message body also allow it to be physically moved around the display and to be rotated to different orientations. 

Further investigations

[image: image10..pict]The working prototype has yet to be evaluated in-situ, within a home environment, but this is crucial for the success of the project, as we need to see how effective it is in supporting its users needs, as well as its use as a probe to capture and make explicit messaging practices used in the home. In the evaluation, we will be making use of screen activity logging, complemented with a series of detailed interviews (in concert with relevant image logs of recorded message activity) and diary studies. 

As well as its broader effects on home life, we are particularly interested in the reasons for the choice of communications medium selected, when the prototype was not judged appropriate for messaging, and how it fitted into or transformed the existing ecology of messaging devices and practices in the home. 
Conclusions and implications 

We have yet to see how the system will be used in homes, and will continue to refine the prototype prior to evaluation in people’s homes over the next few months. However, in concert with the analysis of the data, the prototyping process has helped refine our understanding of what home based communications involve. It has helped us to link theory about communication in the home [e.g. 2] to a better understanding of what novel communications technologies might offer users outside the workplace, and the problems that those users face in appropriating the technology for their own purposes. Thus, for example, it allows us to enquire if, why and how such a technology might change family roles and relationships, or be appropriated for playing games and in jokes, and the physical, interactive mechanisms that might make this possible. By transforming activity, technology can provide insights into how family relationships operate, and even if these technologies develop no further than as experimental behavioural probes, they can give us new directions and insights into domestic technology design that will better meet user needs. 
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Figure 4. Manipulating displayed media


The figure shows a message that has been selected (with circular corner tabs) from the screen in fig 3. Once selected, messages are enlarged, allowing users to easily annotate, rotate or reposition (via handles), delete, archive, or perform other manipulations to it. Other materials have been ‘greyed out’ in the background and can be seen, but are inactive. Selecting the background or leaving the interface to ‘time out’ will return the display to its original state. 





This takes the metaphor of lifting an item off a pinboard to work on it for annotating, storing or deleting it, before dropping it back onto the board for reuse.
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Figure 3. Display elements, showing several media types and placement.





Research Motivations�Our intentions in this research are twofold, and we consider these parts in separate sections of the paper: 





1) To develop technology and implications for the design of technology that supports communication in the home. 


2) To develop a deeper understanding of communication within the household through studies of domestic behaviour, currently an under-researched (at least within the CHI community) but important domain; this will involve the use of our own prototypes as ‘disruptive’ technologies to reveal less visible patterns of behaviour. 





These two objectives are intertwined, with different but complimentary outcomes, the first to develop useful and usable technology for the home, the second, as a probe, to investigate and document the informational aspects of domestic messaging activity and to use this in scoping out a novel design space.





Figure 1. Message posting


Design representation of on_message@home system showing messaging posting (input) via scribble, mobile voice, text and MMS, local voice/video, landline voicemail, internet and PDA and through display to display connectivity. 





Notably, the on_message@home system is not intended to replace existing methods of communication; rather we see it as potentially augmenting existing methods, although by introducing different ways of acting, this may disrupt existing patterns of communication media use and the social practices surrounding them. We do not see this as a disadvantage of the system, as not only will it lead to interesting implications for design, this will also make explicit aspects of communication in the home that are not easily seen, or even recognised by the household members themselves.











Fig 2 – photo/ light switch e.g. here + ‘call out’ description





Activity awareness 


Our observations recorded games such as magnetic chess being played on the fridge doors or noughts and crosses (‘tic-tac-toe’), annotated onto whiteboards and blackboards. These were usually collaborative, set up by a member of the household, either by putting some phrases in order, placing the first pawn on the chessboard or drawing out a grid, and this then taken on by the other household members to continue the poem or play their turn on the game. 


The speed that this activity progresses can give an indication of activity in the room. For example, in a shared house, it might indicate how many people have spent time in the room since the time that the artefact was last viewed. The absence of interaction can also be interpreted in a variety of ways, as members being too busy to interact with the game, in a bad mood or away from home.





understand communication in the home





Figure 2. Messaging ‘gravity well’: a reminder note with a phone number on a light switch
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