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Abstract. In the domain of assisted living, the majority of the work on 
awareness systems focuses on communicating information on health and 
security for functional purposes: to provide better care and peace of mind. 
When aiming for improved well-being, awareness systems could also be used to 
stimulate a sense of connectedness. Not much is known on how awareness 
systems for well-being should be designed. This paper describes several design 
explorations that illustrate how communication of subtle, low-bandwidth 
information may be leveraged to support a mutual feeling of social 
connectedness between people. We discuss the gained insights, which are 
useful for the design of ambient displays and interactions. The insights 
presented in this paper are useful for the future design of assisted living 
services, and for awareness systems in general. 
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1   Introduction 

Awareness systems support people in their awareness about the things that are going 
on in specific places or with specific people [1]. Originally rooted in the domain of 
Computer Supported Collaborative Work, the first systems were designed to provide 
mutual awareness of workers between two different workplaces (e.g. Portholes [2]). 
More recently, awareness systems have been designed for many different purposes, 
one of them being the increase of feelings of safety, security and health between 
patients and caregivers. Such systems, including the CareNet Display [3] and Digital 
Family Portrait [4], communicate information about a patient to family or medical 
care givers, in order to improve care, and to support peace of mind. Awareness 
systems have primarily focused on communicating functional information, for the end 
purpose of physical well-being of the patient. 

The design of systems for social well-being has received less attention from both 
designers and researchers in the past decade. Although several examples are known of 
social awareness (SA) systems, such as the work by Gaver [5] and Vetere [6], these 
have not focused particularly on the care-domain. Also, more recent examples, such 
as ASTRA [7] and VIO [8], have aimed primarily for families or romantic 
relationships. 
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The present paper discusses how SA-systems can support social connectedness (a 
key determinant of social well-being [9]) using subtle communication. Several design 
explorations have been made, based on key considerations found in literature on SA-
systems. We first outline the four SA-systems that were designed to connect 
independently living seniors with their close relationships in a subtle and ambient 
way. Based on the findings from these designs and the design process, we evaluate 
the design parameters, and we present three new insights, relating to communication 
intention, abstract information, and network size. We discuss the value of these 
insights for designing embedded interaction, and how they may be leveraged to 
enhance social connectedness. Finally, opportunities for future work and development 
of SA-systems for assisted living are outlined. 

2   Exploring Social Awareness 

As part of a design course, teams of post-graduate design students were given the task 
to design an SA-system that connects seniors with people that are close to them. 
Based on a review of literature on SA-systems and connectedness, three key 
considerations were given to the students as a background for their designs: 

 
1. Foreground / background. To allow systems to blend in the daily lives of users, 

without moving out of sight, they should be able to move from background to 
foreground of the user’s attention [6, 8]. In this sense, not just modalities should be 
considered, but also the aesthetics and appearance of the device. 

2.  Tangible interaction. The use of tangible interfaces supports an easier blend with 
the home environment. Moreover, tangible interaction with an SA-system is 
considered to be more intimate [1].  

3. Subtle communication. Previous research [7, 9] suggests that subtle 
communication of awareness information can be powerful in supporting ‘thinking 
about each other’ and ‘closeness’, which are dimensions of social connectedness. 

 
The first exploration considers an SA-system, called WeDo, which connects two 
homes. One device would be installed in the senior’s home, and the other one in the 
home of the relative or friend. Motion detection is used to collect presence 
information, which is displayed in the remote device by the small opening lighting up. 
Users may choose to open the box and will then receive more information through 
snippets of sound from the other room. 

Three other awareness systems that were designed are examples of social network 
awareness, which allow connecting to more than one user. In the case of 
ScatteredConnected (Fig. 2), motion measured in the room of another user was 
indicated by the picture frame (representing that user) lighting up. Having more 
picture frames, and more users involved, this would generate a light pattern on the 
wall, showing the network activity. Users may also wave at the photo frames to make 
their own picture blink in the room of their relatives. For both examples, awareness 
information is displayed in an abstract way, with a possibility to engage in deeper 
communication. 
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Fig. 1. and 2. WeDo (left) and ScatteredConnected (right) social awareness systems 

KeyPing, a second SA-system with network awareness, is a communication board 
with magnetic tokens, each representing other users in the network. Using a token on 
their key ring, users activate the board, integrating interactions in a homecoming 
routine. The brighter the tokens light up on the board, the closer the other people are 
to their home. Also, users may ‘ping’ a person by pressing that person’s token. The 
token representing the user at that person’s board will then light up.  

WallTree is the final exploration, which supports network awareness of up to 8 
relatives. Whenever someone is at home, his or her branch lights up in green in the 
other homes. A user may stroke a branch representing a person, to light their branch 
in that person’s house, similar to ‘pinging’ in the KeyPing design. 

     

Fig. 3. and 4. WallTree (left) and KeyPing (right) 

The four systems were evaluated in an open-house exhibition, with about 40-60 
visitors per system. The visitors were able to experience working prototypes of the 
designs, and they were informally interviewed about their experiences. 

3   Design Insights 

The design process, and the results from the interviews enable a discussion of the 
considerations introduced at the start of the design process. A primary observation 
was that the approach to refrain from using (touch)screens or key-interfaces helped to 
make the designs blend with the home context. Similar to [6], the systems were 
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designed as decorative elements for the living room. In terms of tangible interaction 
(and in line with [1]), users experienced pressing (KeyPing) and stroking (WallTree) 
meaningful interaction for supporting intimate communication. Also, the key-ring-
based design of KeyPing allowed successful integrations in daily routines. 

Through the explorations, also several new design insights were gained: 
 

1. Intention. The designs show that awareness information can be communicated 
unintentionally (measurement and display of movement) or intentionally (pinging). 
Users indicated that the absence of a ‘ping’-function makes it unclear whether 
communication is intentional or not, leading to misinterpretation. 

2. Abstract information. The abstract displays were found to work well for 
maintaining a sense of privacy. Moreover, contrary to what was expected, users 
suggested that this type of display might support connectedness more, as it 
stimulates them to imagine what is going on in the other location, thus thinking 
more of the other. 

3. Network size. Awareness systems have traditionally focused on one-on-one 
communication, or on communication in a small network. Users indicated that, for 
assisted living purposes, they would be interested in linking the systems to existing 
social network platforms (e.g. Facebook), to make them less stand-alone. 

4   Discussion and Future Work 

This paper presented an overview of four design explorations that aim to mediate 
subtle social cues to support social connectedness. Instead of aiming for ‘peace of 
mind’ or communicating information on patient health, the designs focused on 
enhancing social well-being through social connectedness. The design principles that 
were taken as a starting point have been explored through the design process and 
evaluation. Also, we presented three new insights that were generated in the process. 

The insights were gained through informal evaluations, and should therefore be further 
validated in more extensive case studies. The first two insights (intention and abstract 
information) were integrated in a system called SnowGlobe, which was evaluated in a 
longitudinal field study. The results of this study will described in detail in [10]. 

Future work should also focus on addressing the third new insight, which relates to 
linking awareness systems to existing online social networks services. Studies into 
this direction are in development and the first results point towards systems being 
considered to be less stand-alone, and thereby also commercially more interesting. 
Additionally, such systems are likely able to generate a broader user base, as it’s not 
restricted to physical products and systems only. Eventually, one might envision the 
physical SA-systems to become a feature of existing (social) care-networks. 

The current work provides a background for discussing ambient mediated social 
interaction. The insights could serve as a frame of reference for future designs of 
awareness systems. Although the presented insights cannot yet be supported with 
formal empirical evidence, we consider them to be a valuable contribution to the field, 
as they may help designers of such systems to better understand how awareness 
systems may support connectedness, and how they can be integrated in our daily 
lives. 
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