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Notes on pervasive media at home in the preparation for a research agenda for Interaction 
and design 2010-2015  

(The title is a catchphrase that we will often hear as Google presents their new social 
computing based media platform for the pervasive computing of the home.) 

 

1. Introduction .................................................................................................................... 2 
2. Pervasive computing ...................................................................................................... 2 

2.1 Some design issues related to the future pervasive home ........................................ 6 
3. Social computing .......................................................................................................... 11 
4. Home ............................................................................................................................ 13 

4.1 Laptop in the home as an example ......................................................................... 17 
4.2  Managing the network as another example ........................................................... 18 

5. Media at home .............................................................................................................. 19 
5.1 Radio and sound ..................................................................................................... 23 
5.2 TV and video .......................................................................................................... 26 
5.3 Future TV ............................................................................................................... 29 

7. References .................................................................................................................... 34 

 



  2010-08-09 

                                 Google Home vs 3.74, Hakan Gulliksson ©                                       2 

1. Introduction 

 
Designer as a watch maker (Cartesius) 

Designer as a gardener (Benteley) 

Designer as a participant, a designer, as everyone else ☺ 

/HG 
 
Quality of life and meaningful lives for as many people as possible should be the ultimate 
goal. What does this mean in terms of technologies and applications to develop? 
 
Some typical indicators of wellbeing are emotional, physical and material well-being, as 
well as good interpersonal relations and social inclusion. What ‘meaningful life’ means is 
even more difficult to sort out, but at least we can say that most meanings are based on 
experiences, e.g on sensual, emotional, physical, and social levels. Technical systems 
supporting quality of life and the experiences listed inevitable involves media, one way or 
the other. Pervasive media is the next generation of media where media devices are 
integrated into our environment to an extent that has never before been experienced by 
man. First, the number of media cannels and the types of conent will increase. Secondly the 
technical quality of the channels will be better, even amazingly good. Thirdly, the 
possibilities to interact with the channels and their content will increase, turning the viewer 
into a participant. In order to prepare for using and implementing such media this short 
essay presents a number of observations around the concept of pervasive media for the 
home.   

2. Pervasive computing  

 
Let us first try to define some terms in the area of pervasive computing. Their history 
mirrors the different ways of conceptualizing the development. In the beginning (1990, 
Xerox Parc) the idea of pervasive computing was called ubiquitous computing and can be 
described as a move from desktop machines towards multiple small devices. Augmented 

reality added dynamic context-specific visual information to the perceived ordinary reality. 
Tangible interfaces are physical objects used to manipulate the virtual world of 
information. Wearing the interfaces close to the body is wearable computing, and if the 
interfaces are embedded in our immediate environment we talk about smart houses, 

intelligent spaces or smart objects. Over the years more and more of the functionality of 
the system has migrated out on the Internet. A contemporary interface through computing 
with accessed via the Internet for communication and information source. 
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In the words of Wikipedia; A pervasive system (ubiquitous, ambient intelligence, 

everyware) is a (future) system where “information processing has been thoroughly 
integrated into everyday objects and activities” (Wikipedia). An attempt to summarize 
information system development so far could be boiled down to the following:  

 1990-2000 Decade of the PC  
2000-2010 Decade of the Mobile device  
2010-2020 A world of Pervasive systems  

The trend towards pervasive computing has been acknowledged for many years, but still 
there are only minor advances. Most of the systems built so far have been experimental, 
exploratory, and failures when it comes to delivering new commercial products. One 
example of such a failure is the smart home.   

We can compare this development with that of the Internet around the year 2000. Much 
research then indicated video on demand to be the ‘killer application’, this prediction was 
wrong. Why? Some reasons were: 

• The infrastructure was not ready 
• Lack of standardisation 
• No need for the service, i.e. no general social support and demand for the service  
• Price/performance not good enough 

However, as of now YouTube is an established success, TV channels are migrating to the 
Internet where they can be downloaded, cable companies distribute videos, television 
shows, and sport events are sent over the Internet. When did this happen? When and why 
did the failure turn into a need? One important reason is that success for a technology 
demands a large number of users and supporting applications. Any global successful 
system will develop over many years until the timing is right. When most of the 
prerequisites are available a breakthrough will emerge, suddenly. Both developing the 
applications and recruiting the users take time even if enthusiasts quickly see the 
advantages. Pervasive systems will follow the same curve of development, if it becomes a 
success at all.  

If pervasive systems are the future, what then are the trends, the supporting 

technologies, and problems we will be facing? Some current trends to consider when 
designing for a ubiquitous system are: 

• The personal information aura that we bring with us is strengthening, and will soon 
include the whole of the Internet. 

• Some increasingly important keywords for applications are personal, persistent, 
reviewable and revisable, secure, referencable (unique ID), standardized, semantic 
(useful in many contexts). 
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• Applications migrate from the desktop environment to a diverse set of 
representations.  

• From mouse and keyboard to a greater set of physical interaction devices and 
modalities. 

• From applications to services.  
• From personal applications to socially embedded interactions.  
• Exploitation of overlapping information clouds. 
• From low level tasks to higher-level activities  
• From batch computing at a particular place to real time computing everywhere 

 

Supportive technologies often discussed with pervasive technology are: 
 

• Web 2.0 enabling user participation 
• Universal plug and play 
• Rfid technology – remote identification 
• Sensor networks – many sensors working together to provide context, e.g. 

extremely cheap small cameras 
• Voice commands, speech synthesis – enabling new interaction paradigms 
• E-paper – flexible surfaces holding text and images 
• Displays of different sizes – from small wearable, to public screens. Some allow for 

tactile interaction 
• Location services – positioning objects in space, Google maps 
• Wireless networks – connecting all this technology without wires. Internet is 

invading our homes, starting from a single point of entrance. As multiple computers 
start to fill out the home we will have Internet access at all activity centres of the 
home. 

• Open source development by the user community 
• Mash up applications reusing work by others 

 
A pervasive system is a distributed system, and any everyday object can in principle be 
enhanced to an input or output device. Interacting with the object could trigger an action 
anywhere in he world, see Figure 1. In the upper figure a user points his mobile phone on 
some objects in the real world. He might not even know exactly which object that he 
interacts with. The mobile phone can be seen as a technological extension of the user giving 
him a tool to connect to the digital, virtual reality, in a way that is a natural development. 
The channel created can exploit Internet protocols to transmit data and at the other side of 
the channel actions can be triggered operating, for instance on some kind of model as 
illustrated in the figure. Information can also travel in the other direction, be collected at the 
other side and presented either by the mobile or on some other media device nearby.  
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Alternative 2 in the lower part of Figure 1 shows how the user interacts with a model that 
affords some actions. The interaction results in actions in two places and in one place 
affects a girl. 

 

 

 

 
 

 
 

 

 

 

 

Figure 1 Interacting in a pervasive environment. 

The design space for all sorts of pervasive applications is huge, if not unlimited. The reason 
for this is twofold. First, objects in a pervasive world afford almost any kind of actions 
since the affordances can be adapted by the system. Secondly, the system has many 
opportunities to filter the intentions of the user into actions, also in ways that the user might 
not be aware of, see Figure 2 for an illustration. 

 
 
 
 
 
 
 
 
 
 
 

Figure 2 The (enormous) pervasive design space 
 

Alt 1 

Reality Model 

Alt 2 

Filter Filter Filter 
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Pervasive phenomena by their very nature are difficult to spot; they are accepted and 
habitual characteristics of the reality. One example is text, look around you, and look for 
instances of text. McCullough writes; “For a precedent in ubiquitous information 
technology, Mark Weiser would point to text. Text really is ubiquitous-you are rarely out of 
sight of several pieces of it … The back of a serial box is a cacophony of texts and images 
vying for the awakening person’s momentary attention” (McCullough, p. 86).  

2.1 Some design issues related to the future pervasive home 

This section will discuss some problems with pervasive design in the home. A first problem 
is that we tend to focus on technology or fancy design rather than on fulfilling human 
needs. The designer John Thackara formulates this as the innovation dilemma; “We know 
how to make amazing things. We don't know what to make” or  “We are brilliant on means 
but pretty hopeless on ends”.  Sometimes this tricks us into doing to much. Just because we 
can do it does not mean it is worth doing.   
 
A second problem often discussed is the potential for surveillance that pervasive systems 
allow. Rheingold formulates it as: "... Ubicomp might lead directly to a future of safe, 
efficient, soulless, and merciless universal surveillance". Referring to surveillance might be 
overstating the issue here but there are clearly privacy and integrity issues to consider. 
 
A third line of attack is to maintain that pervasive technology does not solve anything, not 
even simplifies anything that was previously a problem. Stephen Levy wrote, in an article 
in Newsweek may 1999, that pervasive technologies will provide; “At best marginal value, 
loss of control and loyalty, False promises of simplification – instead everything has 
become almost impossibly complicated and yet has to be thoroughly understood whenever 
there is a problem….nothing fundamentally new... useless frills … trivial conveniences for 
the rich.” 
 
In a seminal article written already in 1995 Araya questions ubiquitous computing. He 
perceives ubiquitous computing as a way of extending our nervous system through sensors. 
As a consequence the environment becomes ‘us’ rather than ‘other’. If we combine this 
with tagging things such that they can be identified and cannot be lost, then surveillance 
will be the default state and what we perceive as the world could be arbitrary, depending on 
how, why and by whom the world is interpreted. (Araya).  
 
In the coming frenzy on pervasive applications we also need to remember that there are 
cognitive challenges and questions to consider with new technology: 
 

• How are people supposed to understand what is going on?  
• Do we need and want to be kept evermore informed, involved, having more and 

more social relations? 
• Can we handle interrupts anytime, anywhere, by anyone (in the worst case)?  
• How do we guarantee a sense of constant belonging, safety, and security in such a 

volatile, even arbitrary, world? 
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Everything we do also has a cultural context that will be affected by the interaction. 
Consequently, along with the cognitive issues listed above there are also a large number of 
social issues: 
 

• How will people adapt to quickly expanding social networks and to the tools 
necessary for managing and enjoying them? 

• Will people mind that their every move and action is being tracked and monitored 
by others? 

• Will people mind that others are more aware of their everyday activities? 
• Will our notions of personal space, integrity and privacy change? 
• What new social conventions will be needed? 
• Will people follow them? 

 
In another line of attack the reference (Jacucci 2004) claims that human-computer 
interaction (HCI) has ignored the effects of how the introduction of a new system affects 
the pre-design setting, i.e. “has been neglecting how actors re-arrange collections of 
artefacts and reconfigure spaces.”. The effect of this is to think of configurability as 
something done by the designer during the design, not something that practitioners do. In 
his thesis Jacucci poses the following questions related to the discussion above: 
 

• Physical Artefacts: How do new physical interfaces relate to existing material 
artefacts and what are the properties of the new artefacts that can be created? As 
Jaccucci said: ”Artefacts acquire meaning through material qualities, their spatiality, 
and the way participants interact with them. “(Jacucci). Will artefacts cooperate; 
emerge into new types of systems? 

• Space: In which ways can existing spaces be exploited in physical interfaces?  
• Embodied Actions: What role can bodily movements play if augmented through 

physical interfaces?  
• Configurability: How can configurability be pursued beyond the design phase and 

what is its relevance and relation to space, artefacts and bodily movements?  
 
The issues above result in a set of user interface challenges listed below. The references 
mostly did not consider social issues emerging from other collocated or remote users. Most 
of the issues in the quotes and ideas below are however straightforward to adapt also to the 
social world (the solutions are not). 
 

• What are the boundaries of my smart home? (e.g., what are the walls? How much 
privacy do I have?) (Edwards). 

•  How can users be made aware of the affordances of the entire home itself? (e.g., 
what are the possible and impossible configurations of this home?) (Edwards).  

• Where will the locus of interaction be in a system that exists in no one place, but 
rather represents the sum of many interoperable (and changing) parts? (e.g., where 
does the UI live?) (Edwards). 
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• How can I tell how my devices are interacting? (e.g., what are my devices inter-
acting with, and how do they choose?) (Edwards). 

• How do I control these devices, and the whole system? (e.g., Where are the 
controls, what visualizations of the whole system do I have?) (Edwards). 

• When I address a system, how does it know I am addressing it? 
• When I ask a system to do something how do I know it is attending? 
• When I issue a command (such as save, execute or delete), how does the system 

know what it relates to? 
• How do I know the system understands my command and is correctly executing my 

intended action? 
• How can we configure and manage invisible and not-obvious-what-to-do 

interfaces? “What are the potential configurations of my devices? (e.g., what 
connects with what, what won't connect, and why?)” (Edwards). 

• Are transparent and seamless interactions with others and artefacts desirable? 
• Are ‘convenience’ and ‘calmness’ desirable goals? 
• Will people want to be more or less in control of their interactions with ubiquitous 

computing technologies? What does this mean for the acceptance of ”intelligent”, or 
emergent systems? 

• How do I recover from mistakes? 
• To what extent should a system be adaptive and flexible systems? “What kinds of 

affordances do we need to provide to occupant-users to make the system 
intelligible? (e.g., is the device recording, displaying, manipulating in-formation 
about me)” (Edwards). 

 
Furthermore, Edwards et at state: “these abilities must be provided and maintained in an 
environment in which new devices are added, old devices are removed, devices from 
different manufacturers may coexist, and wireless connectivity may extend beyond the 
walls of the home itself.” (Edwards). There should be no need for a system administrator; 
every new device should reliably interoperate with all existing ones. Pervasive technology 
in other words has to be extremely simple to use. As larger and larger aspects of our lives 
are integrated with pervasive systems they will reach mind-boggling complexity and be 
used by a major part of the population. Whenever we add new equipment to this system it 
must not increase its perceived complexity. In analogy with the electrical system using 
equipment should be like plugging in a light-bulb. The system should elegantly cope with 
one device disappearing and a new one (perhaps an upgrade) entering the resource pool. If 
successful this behaviour also relates to trust. If we do not trust the infrastructure, because 
of erroneous behaviour, lack of standards compliance, information theft, or for some other 
reason then the introduction of pervasive systems will be delayed. Designing for reliability 
implies a need to put functionality into the network, and to rely more on the network than 
on local support for reliability. In such a case reliability of the network will be crucial, but, 
on the other hand we already trust water, electricity, garbage collection, removing snow 
from the street in the winter, to be there, always. 
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It is extremely difficult for a computer system to say anything about the state of the world 
as interpreted by a human; “Intelligence in such a world can take a number of forms, some 
of which make greater assumptions than others. Some of the more obvious of these include:  
 
• The environment can interpret the meaning of sensor data to reflect some state of the 

world. For example, the system might assume that I am in a room because my active 
badge is in a room.  

• The environment can infer that some state exists by aggregating a number of other factors. 
For example, if a number of people are gathered together in a meeting room, the system 
might assume that a meeting is taking place.  

• The environment may attempt to infer my intent from its view of the state of the world. 
For example, the system might assume that because I am in a meeting, I might want to 
share my meeting notes with others in the meeting.  

• Finally, the system may preemptively act on assumptions of intent. For example, if the 
system assumes I may want to share my meeting notes, it may go ahead and make those 
available to other meeting participants (or ask me if it should do so).  

 
All of these modes of intelligence can be found represented in the literature of ubiquitous 
computing. And all are subject to error, of varying degrees and types.” (Edwards). 
 
The solution have to be that humans make most of the decisions, or at least that visibility, 
intelligibility, predictability, recoverage from errors is guaranteed in short or longer time 
scales for actions and routines; Such predictability depends on (Edwards):  
 

• The system’s expected behavior in the face of this condition is known.  
• The system’s facilities for detecting or inferring this condition are known.  
• Provision is made for the user to override the system’s behavior.  

 
We look for system designs where users provide for smartness and technology is 
supportive. The problems we face get even worse when there are more than one user 
involved. New technology also alleviates the problem and taking all of the above into 
account a motto should be smart use of stupid technology rather than stupid use of smart. 
Tolmie formulates it as; “However, it might be more appropriate to think of the system as 
more akin an ethnographer than a participant. Participants have an egocentric view of 
other’s routines because knowing another’s routines is a practical matter, it is a resource 
and only needs to be adequate for the participant’s purposes. It is in this sense specific and 
partial as the purpose is not a passing abstract and general interest. For a system to “get it 
right” implies major challenges in access to and use of contextual information that are 
likely to be beyond what it is reasonable to expect. The accounts of the kind an 
ethnographer gives are more like the basis that might be appropriate for a system to 
embody – they are likely to contain a better articulation of the home’s routines than a 
participant will be able to produce easily, and by so doing leave the more subtle issues of 
how this should be used in a particular situation to the human participant.” (Tolmie 2008). 
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As we integrate new technology, human and technology will, as we for instance do with 
our home, need to learn together. “One interesting lesson from the Adaptive House is that 
as the inhabitant, I also constructed a model of ACHE, or more specifically, a model of 
ACHE’s model of the inhabitant. For instance, if I were at work at 8 p.m., I would realize 
that under ordinary circumstances, I might have left several hours earlier; consequently, 
ACHE would be expecting me, and I felt compelled to return home. To some degree, I 
regularized my schedule in order to accommodate ACHE and its actions. Living with 
ACHE makes one aware of one’s own occupancy and movement patterns. It is not entirely 
facetious to claim that ACHE trains the inhabitant, just as the inhabitant trains ACHE. 
Indeed, this interactive training is one of the virtues of living with an adaptive house. To the 
extent that the house discovers regularities of the inhabitants’ behavior, and inhabitants 
regularize their behavior to accommodate the house, the interaction converges on an ideal 
situation—inhabitants whose schedules and behavior are predictable, allowing ACHE to 
both maximize comfort and minimize energy utilization. Generalizing from this scenario, it 
seems useful for a smart home to educate its inhabitants concerning their behavior and 
needs.” (Mozer). 
 
Some interesting research has been done looking at technology support in the home for 
religious purposes. The results included (Woodruff 2007b); 
 

• there was a sense that the automation concealed what was going on behind the 
scenes, giving a pleasing final effect. 

• there were some situations in which automation was associated with a sense of 
being in control,  

• benefit of intentional surrender of control on the Sabbath […] Studies suggest that 
there are situations in which surrendering control offers significant psychological 
benefit 

• Use of home automation appeared to have become a religious custom for the 
participants, both a ritual in the home and a sign of affiliation with the community. 
Over the years, automation and/or the atmosphere it created became associated with 
religious commitment and ritual. 

• However, it was quite common for participants to attribute meaning to actions taken 
by the automation system, and sometimes to associate them with expected 
behaviour. 

 
The researchers suggest that future pervasive systems (smart houses) should focus on 
external relations rather than control and mastery; “One of the themes that we found most 
striking was the orientation to external forces – external mandates, processes, community, 
etc. This perspective is in stark contrast with traditional visions of the smart home, which 
focus on control and mastery.” (Woodruff 2007b). 
 
When we use new technology in the home we often experience broken expectations. Many 
times they arise from us combining use cases not tested, or even thought of by someone 
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else. The result is often unexpected. You know that something will go wrong, but not 
exactly how☺.  
 

When the system gets complex and users cannot grasp it, then many interrelated practices 
get a touch of magic. One such can be the problem of understanding billing mechanisms. 
O’Brien exemplifies by a set top box; “Was it all in “the box” all the time, or was it all 
being downloaded all the time? If they bought a game, video, or piece of music, where was 
it stored? What happened to such purchases if their “box” broke? Would they be lost? 
Would they be able to access them from other people’s “boxes”? Would their PIN numbers 
work on other “boxes”?  […] There are implications, as stated earlier, which arise from 
such confusion, in particular relating to participants’ concerns about payment and security 
issues.“ (O'Brien ).  

3. Social computing 
 

The discussions and experimentation with pervasive systems continues, but currently a new 
trend of computing has taken the main stage, i.e. social computing. This is a development 
that was not foreseen even by the pioneers in the area. Social computing can be seen as 
pervasive computing involving multiple interacting users. Only over the last years millions 
of blogs have been written, millions of users have signed on to Facebook and Twitter. The 
activity testifies to the importance of this new trend. New and evolving functionality 
together with social computing emerge into new forms. 

Wikipedia (itself being an outburst of the trend) formulates it thus; “Social computing is a 
general term for an area of computer science that is concerned with the intersection of 
social behaviour and computational systems. It has become an important concept for use in 
business. It is used in two ways as detailed below. 

In the weaker sense of the term, social computing has to do with supporting any sort of 

social behaviour in or through computational systems. It is based on creating or 
recreating social conventions and social contexts through the use of software and 
technology. Thus, blogs, email, instant messaging, social network services, wikis, social 

bookmarking and other instances of what is often called social software illustrate ideas 
from social computing, but so do also other kinds of software applications where people 
interact socially. Figure 3 illustrates the idea adapted to pervasive computing.  

 

 

 

 
Alt 2 
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Figure 3 Pervasive social computing. 

 
In a stronger sense of the term, social computing has to do with supporting 

“computations” that are carried out by groups of people, an idea that has been 
popularized in James Surowiecki's book, The Wisdom of Crowds. Examples of social 
computing in this sense include collaborative filtering, online auctions, prediction 

markets, reputation systems, computational social choice, tagging, and verification 

games (Wikipedia, Social computing). 
 
There are a number of applications possible using social computing in many areas. The 
following list gives some examples (Wang); 
  

1. Creation of Web 2.0 services and tools (for example, blogs, wikis, social networks, 
RSS, collaborative filtering, and bookmarking) to support effective online 
communication for social communities.  

2. Entertainment software, which focuses on building intelligent entities (programs, 
agents, or robots) that can interact with human users.  

3. Business and public sector applications, which includes various e-business, 
healthcare, economic, political, and digital government systems, as well as artificial 
engineering systems in domains of significant societal impact.  

4. Forecasting, which includes a variety of predictive systems for planning, evaluation, 
and training in areas ranging from counterterrorism to market analysis to pandemic 
and disaster response planning. 

 

As indicated in the list above important parts of social computing are social media. Some 
characteristics of such media are (Mayfield); 
 

• Participation -  social media encourages contributions and feedback from everyone 
who is interested. It blurs the line between media and audience. 

• Openness - most social media services are open to feedback and participation. They 
encourage voting, comments and the sharing of information. There are rarely any 
barriers to accessing and making use of content – password-protected content is 
frowned on. 

• Conversation - whereas traditional media is about “broadcast” (content transmitted 
or distributed to an audience) social media is better seen as a two-way conversation. 

• Community - social media allows communities to form quickly and communicate 
effectively. Communities share common interests, such as a love of photography, a 
political issue or a favourite TV show. 

• Connectedness - Most kinds of social media thrive on their connectedness, making 
use of links to other sites, resources and people. 

• Innovation is moving from a top-down to bottom-up model  
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• Value is shifting from ownership to experiences 
• Power is moving from institutions to communities  

 
At first sight social computing might seem insignificant, only a variation of the mobile 
phone useful for interpersonal communication, but not much more. Some researchers such 
as Wang do not agree; “Social computing and online communities are changing the 
fundamental way people share information and communicate. They are profoundly 
affecting the global economy, social interaction, and every aspect of our lives.” (Wang). 
According to a Forrester Research report individuals increasingly take cues from one 
another and communities rather than from institutional sources such as corporations. There 
are of course also risks and problems with the development one is that as people 
incorporate these emerging technologies into their social interactions they lose touch with 
social nuances, cultural values, and the characteristics of traditional society. Increasing the 
number of remote personal relations at the cost of local ones. 

4. Home 

 
The home is interesting because we all have one and it is intimately related to architecture, 
family, everyday life and habits. Also, it seems that how it looks like or “feels” is evermore 
important as a number of television shows and magazines about home design indicate. 
Studying technology in the home is furthermore important since homes are filled with 
technology and this technology is economically important. There is also a potential for 
improved quality of life, with an elderly population in Western Europe it might even be 
mandatory. 
 
Historically houses did not become ‘homes’ in our sense until en of the 18th century. Before 
that the “average bourgeois house in Western Europe was more like a public meeting place 
where people cooked, ate, worked, entertained, and slept. Private rooms with specialized 
functions, such as bedrooms, dining rooms, or bathrooms, were non-existent. Rybczynski 
argues that the "human inventions" of intimacy, privacy, domesticity, and comfort were the 
first domestic innovations, which ultimately transformed the house into a home and 
represented the first major turning point in the history of home.” (Hsieh). 
 

Most of the studies below study home-technology-action from a spatial or social point of 
view. The following list elaborates the list of possible views by O’Brist (O’brist): 
 

• Spatial context: TV in the living room; multifunctional in all rooms; individual 
rooms, e.g. “how space is used for different family activities, how families 
designate space for ritualized functions, and various other practices.” (Venkatesh). 

• Temporal context: TV viewing during the day; week and weekend; season. 
• Social context: TV used alone; in company; in both contexts; social structure of the 

household (e.g. adults, children, older people). Power relationships, control issues, 
household division of labour, parental and spouse concerns 
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• Personal context: demographic data; prior experience with other technologies; 
hobbies and interests; TV preferences. 

• Technological context: household equipment; technologies used at home. 
• Context of the context home: neighborhood; nation; cultural factors. 

 
Agnes Heller writes that, for us "home represents familiarity in our everyday lives, a fixed 
point from which to proceed and return. Going home should mean returning to that firm 
position which we know, to which we are accustomed, where we feel safe, and where our 
emotional relationships are at their most intense"  (Hsieh quoting Agnes Heller). Enclosing 
a space with walls and controlling the door creates a private sphere that can be seen as the 
opposite to the ‘public’. The home then is our controlled territory where we in the best of 
worlds can defend and display identity, feel both physically and mentally secure and allow 
ourselves to be stimulated as we please. The security we feel allows our identity to grow, 
further increasing our feelings of security and stimulation. Furthermore, the home gives 
opportunities for personal development, creativity and skills. On the other hand it limits 
communication, divides people and could deprive those inside of necessary emotional and 
social resources. Not having a home (in our age) is an unacceptable human condition. 
 
If we have a stable home where we spend time we will acquire habits, routines and rituals, 
which are often overlapping in time. The resulting patterns are more of a number of 
evolving, interleaved, interacting processes than a static set of behavioral patterns filling 
needs; “the patterns also contributed to a sense of belonging, particularly in the lives of 
single adults, who achieved a sense of belonging by forming patterns around different 
media.” (Koskela). 
 
Technology has contributed in many ways to the home; ”Lighting reverses the privacy 
relation between indoor and outdoor at night by making the former visible to the latter … 
technology makes the familiar seem strange” (McCullough, p. 61). It is in fact very difficult 
today to imagine a home without electricity, i.e. an infrastructure enables our concept of 
home. Any technology introduced into the home will change habits and the home 
environment, often in more ways than originally was understood from just looking at the 
technology. Edwards goes as far as saying “- indeed any technologies—will be disruptive 

to the home environment.” (Edwards). Designers need to predict the resulting changes, 
which is quite difficult, while at the same time “pay heed to the stable and compelling 
routines of the home, rather than external factors, including the abilities of the technology 
itself.” (Tolmie 2002). Adapting technologies to our habits, which in turn will adapt to the 
technology used, is a major design challenge, i.e. “acknowledging the subtleties of the often 
complex, yet unremarkable, details that surround our everyday routines places powerful 
requirements on any technology that might become embedded in such activities” (Tolmie 
2002). To do this we need to identify and understand habits which itself is by no means 
simple. In Edwards words; “These routines are subtle, complex, and ill-articulated, if they 
are articulated at all; thus, there is a great need for further studies of how home occupants 
appropriate and adapt new technologies. Only by grounding our designs in such realities of 
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the home will we have a better chance to minimize, or at least predict, the effects of our 
technologies.” (Edwards).  
 
Crabtree and Rodden studied routines, and more specifically routines for communication 
and found that routines often are performed in activity centers; “places where artefacts 

and media are manipulated and where information is transformed. They include such 
things as porches and hallways where mail is organized, sofas where letters are discussed, 
tables where phone calls are made from, etc.” (Rodden). Media devices can serve as 
activity centres supporting routines; “In fact, media devices, such as the TV and PC, have 
become significant action centres at home. For example, in front of TV sets, people do 
chores (for example, fold clothes), entertain or baby-sit children (for example, with 
cartoons), and make their plans (for example, according to weather forecasts). In addition, 
as the TV and PC can also be used for lamps, radios, clocks, etc., their adjustability makes 
them natural smart home interaction and communication devices.” (Koskela).  
 
Crabtree and Rodden also define ecological habitats. These are places “where artifacts 

and media live and where household members go to locate particular resources. They 
include such places as shelves where phones and address books reside, desks where PCs are 
situated, tables where mail pending action lives, etc.” (Rodden). As a third concept they 
also defined; “Coordinate Displays.  These are places where media are displayed and 

made available to residents to coordinate their activities. They include such things as 
bureaus where mail is displayed for the attention of others, mantelpieces where cards are 
displayed for social and aesthetic reasons and to remind the recipient to respond, notice 
boards where appointment cards are displayed, etc. A final component of their model is the 
sequences of actions that link the ecological habitats, coordinate displays and activity 
centres together. 
 
As an example of how to apply their theory we can use paper based media. “Paper-based 
media can ‘find a home’ in any ecological habitat and coordinate display (they can be put in 
drawers, left on surfaces and pinned to walls). The means of creating and modifying them 
can be easily used in any activity centre (you can write and draw in activity centres 
throughout the home). Digital media, by way of contrast, are less comfortably integrated. 
Some such as email, Internet and hyperlinks don’t easily spread beyond the workstation, 
which is still required to produce, manage and consume them. To break this dependence, 
inhabitants often transform digital media to paper by printing them out.” (Crabtree 2004).  
 
Taylor also considers informational artefacts and notes that they afford particular uses and  
“make up “systems” for organizing home life, what we call organizing systems.” (Taylor). 
According to them people create, design, configure and re-configure such systems in artful 
ways (Taylor). These dynamic systems in turn affects the social relations of the household; 
“organizing systems necessarily demand that informational artifacts afford action by 
specific family members (and not others) and that, in turn, these actions produce a pattern 
or order to family life  [one example is ] where a letter she is given at the school gates finds 
its way into the family’s system for arranging pending to-dos and is then translated into a 
scheduled journey in and amongst the family’s routines.” (Taylor). Because they are 
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scattered between activity centers, actual home tasks often require mobility within the 
home. In addition, multitasking is common in a home environment, and various 
simultaneous tasks require varying amounts of activity.” (Koskela). 
 
There are activities in the home that are less utility oriented. One such is pottering, i.e. “that 
particular members of households have established routines in which they seclude 
themselves from their families. Finding a sequestered place (and time), pleasure is taken in 
mundane, seemingly unessential activities: loosely sorting and organizing things, tinkering 
with tools or equipment, doing odds and ends on personal computers, etc.” (Wyche). 
 
There has been quite a lot of research on the ’smart home’. So far this research has not 
affected the ordinary home life. One reason for this is that we are stuck with the houses we 
have for a number of decades ahead. The evolution of technology in the home will by 
necessity be a step by step process over long time. Another reason for the failure is that 
”technology is not the driving force of home, people are. History demonstrates that when 
people accept a technology into the home, they have chosen to because it makes a 
difference in their daily lives. (Hsieh). On the other hand, “Remove technologies from the 
modern house and most would consider it uninhabitable. Cut off the power that fuels the 
machine for long enough and the dwelling must be evacuated (Hsieh). 
 
Domestication provides a model of how technology is adapted to the home. Four phases 
have been identifies; “appropriation, objectification, incorporation, and conversion. 
Appropriation refers to the stage where a technology or service is bought by individuals or 
households and becomes owned. In the objectification phase, the display of the technology 
reveals the “principles that inform a household’s sense of its self and its place in the world” 
In the incorporation stage, information and communication technologies are used by 
household members and incorporated into their everyday routines. In the final phase, 
conversion is referred to as the phase in which the use of technologies by the household 
members shape relations between the household members and those outside the house. The 
emphasis is now less on the internal structure of the household but more on how these 
technologies shape other people’s understanding of the household members in terms of 
status and/or lifestyle.” (Allouch).  
 
Technology by itself is not very interesting. It gets interesting when used by people and 
when it as a result of use affects how people live their lives. As technology was introduced 
into the home our notion of the home changes; Spiegel notes that “1) The introduction of 
television created the notion of home as a theatre; 2) the introduction of the desktop 
computer introduced the home office; and 3) the cell phone and laptop resulted in portable 
work, and a portable home” (Spiegel quoted by Hsieh). Hsieh also notes that; “at the 
present time, no three inventions have had more impact on the home than the telephone, the 
radio, and television. This trio represented the first major communication technologies in 
the home. When the telephone was introduced, home was considered a firmly private 
domain, and these technologies represented a novel new way to connect to the outside 
world. The more people interacted with these technologies, the more the physical and social 
layout of the home changed in response. The home's living room became the source of 
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evening entertainment, and the family room was introduced to the home as a more casual 
setting for home activities” (Hsieh) 

4.1 Laptop in the home as an example 

Now let us discuss the laptop as an example of a technology that is currently invading the 
home. As opposed to mobile phones laptops are not used when moving around the house 
and not even everywhere in the home. This is surprising given their size and relative 
mobility. Some reasons why laptops are not moved around so much is that they are fragile, 
and sensitive to water. Even though laptops can be carried around they are difficult to bring 
along using only one hand, and especially if a power supply also must be brought along. 
Furthermore, the promise of immediate access to computational resources is compromised 
by long times for booting. On the other hand, compared to a desktop PC, a laptop is much 
easier to remove, for instance when tidying up for a dinner party.  
 
Homes are usually not built for IT, nor are its architecture changed. The changes made are 
on the level of rearranging furniture and usually not much money is spent on this. 
Venkatesh et. al note this and believe that “the reasons for the incomplete domestication are 
as follows. Under the present condition of rapid product development many consumers are 
reluctant or not able to invest in special modifications (e.g. purchasing furniture) because 
they are unsure about their future needs. As a result, the ITs are treated something like 
"visitors" rather than a permanent part of the household landscape. Because PCs are 
frequently replaced by upgraded equipment and an ever changing array of peripherals (e.g. 
zip drives, digital cameras, scanners etc.) the IT ensemble is perceived as a temporary part 
of the home. It is thus not treated as a permanent appliance (i.e. a fridge) or as furniture (i.e. 
a sofa). Money is put into upgrading hardware rather than domesticating the space to 
accommodate the machinery. Not surprisingly, the appearance of the PC and peripherals 
was of very little importance to these users. Also, as the PC moves out of the confines of 
the home office or den, users are unsure how to integrate it into the unfamiliar 
surroundings.“ (Venkatesh). 
 
The PC has been considered a tool and this is a second reason why not much attention has 
been given to its aesthetics, or even its sound level. Hiding it is consequently quite 
reasonable. Other technical devices to hide could be game controls since they can be 
associated with a way of living that the inhabitants do not want to display. On the other 
hand a PC or a game consol can be seen as a status symbol to show off. Research has also 
identified what they call ‘shrines’. These are devices that are valued, kept because“they had 
good utility and did exactly what the user wanted and had done so for a long time.” 
(Baillie). 
 
From research we also learn that there are certain favored places; “each household member 
typically had two or three favored places where they spent the majority of their time during 
waking hours […] Note that these places are quite specific – they are not simply general 
areas or parts of rooms.” (Woodruff). Close to these places resources are arranged, such as 
glasses, remotes, or power adapters turning the places into habitats.  Along with favoured 
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places the same research also identified kinetic places, “ generally associated with shorter 
duration, focused activities that involved physical manipulations, e.g., a mirror in the corner 
of the bedroom for doing one’s hair, a door that a participant tucked her feet under to do sit-
ups, or a kitchen counter that a married couple used to make sandwiches for lunch or to 
prepare the evening meal” (Woodruff). The kinetic places do not support laptops, but rather 
hand frees and other devices free from attachments. There might be no surface for placing 
the laptop, no mouse or access to power. The same researchers also note the fact that 
laptops are drawn to activity and that people sometimes do not want to see or think about 
the laptop.  
 
Which of the favored placed that were used at a particular time changed depending on 
many things; “use of space and laptops within space was highly contingent on routines that 
change on a multiple-week or even multi-month time scale. Use of favored places and 
laptops was highly sensitive to current routines and projects. Seemingly small changes such 
as a difference in a child’s nap schedule, a change in the weather, or a new project 
assignment at work could greatly perturb the system, meaning for example that laptop 
use ceased entirely in one location and began in another.” (Woodruff). The same research 
divides favored places into comfortable or ergonomic and also in open or closed with 
respect to sociability. Closed spaces afford privacy and often audio isolation. A coach in the 
dining room is for instance a comfortable and open place. The researchers also note that the 
laptop is a compromise, not perfected for any type of place or activity. Using a mouse in 
the coach is for instance inconvenient. 

4.2 Managing the network as another example 

Another example of a technology evolving in the home is the local area network. Tolmie et 
al studied the procedures in the home supporting a network and noted the following 
(Tolmie); 
 

• Even wireless equipment needs access to power, and consequently needs wiring. 
• Users “position things in such a way that the connections between things and the 

activities they engage in are transparent to household members. Thus, the placement 
of digital stuff is framed by established routines in the home and concerned with 
maintaining an appropriate relationship to those routines. For example, places where 
people used to do written work (e.g., the kitchen table) become places where they 
also sit to do writing on their laptops.”.  

• Tidying up, e.g. hiding wires is a problem solved in different ways by households. 
Wires could be hidden or there could be routines to hide them when needed. 

 
There is a substantial amount of work needed to manage a network. Because technology 
develops so fast one problem is to ensure a stable system that does not need continuous 
maintenance, and that can be upgraded in a predictive way. This means understanding the 
network and having the means to inspect it and the devices connected to it. It also includes, 
as Tolmie writes; “representing the various devices constitutive of the home network, but 
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also the services, user accounts, applications, and traffic that inhabit the home network in 
use.” (Tolmie). 
 
Not only must the technological aspects of the networked be managed. There are also social 
aspects that need to be managed. Typically the task of maintaining the network is done by 
particular individuals. What does this mean in the power structure of the home? There are 
also other issues here, who is for instance given access to what, when? 
 
The audio/video (A/V) network also presents problems similar to the computer network 
although “it seemed to be the home computer network that generated the worst difficulties.” 
(Grinter). An interesting observation is that the A/V network is owned by all, but that 
computers belong to individuals (Grinter). Whether this will be true also when there are a 
lot of computational devices ready at hand is not clear. The difference in ownership affects 
such things as sharing music and photographs on computers. 
 
As of now data and media networks are converging. Doing this at home is still not easy and 
in many homes there are several A/V networks as well as separate sources, i.e. several TV 
sets, radios, stereos, from different stages of technology development and supporting 
different standards. Merging the networks is often (preferably) done using wireless 
technologies. As a side effect it is difficult, or even impossible, to see and understand what 
equipment that are connected to the net and accessible. This short discussion of the A/V 
network naturally brings us to our next topic, media. 

5. Media at home 

According to wordnet.princeton.edu/perl/webwn a medium is: 
 

• a means or instrumentality for storing or communicating information  
• the surrounding environment; "fish require an aqueous medium"  
• an intervening substance through which signals can travel as a means for 

communication 
• (usually plural) transmissions that are disseminated widely to the public 

 
Mass media has been with us for quite a while. One example is that the British 
Broadcasting company (BBC) was established in 1922. This means; “not only that the 
supply of broadcasting facilities preceded the demand; it is that the means of 
communication preceded their content” (Scannell p141). As time went by media has 
developed; “Reality changes; to represent it the means of representation must change too” 
(Berthold Brecht 1978 quoted by Scannell) . In 1938 War of the worlds by H. G. Wells was 
sent as a radio drama. In the shape of a news report it fooled a lot of people into believing 
that the earth was under attack from outer space. We can compare this to how people are 
reported to run out of the theatre where the first motion picture train was shown on the 
screen. Is it possible to cause something similar in our media saturated society? 
 



  2010-08-09 

                                 Google Home vs 3.74, Hakan Gulliksson ©                                       20 

Media are still problematic even though not in such a disruptive way. Families for instance 
have problems with TV; “Half a century after the arrival of television into many people’s 
homes, almost half of the families we visited were still actively considering its role in their 
homes and trying to determine the boundaries of acceptable use.” (Grinter). The content is 
not always the issue. Marshall McLuhan noted that “Societies have always been shaped 
more by the nature of the media by the content of the communication”. One example is the 
light bulb. No information, but illuminates and thereby changes its environment. Another 
example is that skills of reading and writing are for instance the passport to individual 
advancement. What new media are around the corner and how will they change society?  
 
Current media plays a big part in our society. One example is that in a typical American 
home the television set is on for eight hours and 18 minutes each day (142 hours per 
month). This is an increase from last year and can be compared to the 27 hours spent on the 
Internet. (Nielsen). Despite the amount of time spent on television the current trend is 
Internet media: ”Over the past five years we have witnessed unprecedented growth in usage 
for almost every online activity across Europe. The key driver behind this growth can be 
attributed firstly to increased broadband penetration, which has promoted the growth of 
‘always-on’ activities like Instant Messaging (IM) or listening to the radio on the internet. 
Secondly, use is promoted by better, more innovative and faster quality online services, 
such as free Web-based email (e.g. Windows Live Hotmail and Gmail), social networking 
(e.g. Facebook and MySpace), more personalised shopping experiences, the wide 
availability of rich media such as online video and the advent of user generated content 
which keeps users engaged” (Microsoft). At the same time as more time is spent on media 
the number of service options have increased. As a result; “audiences are becoming 

increasingly fragmented, splicing their time among a myriad of media choices, channels 
and platforms, e.g. iPhone applications. For the last few decades, consumers have migrated 
to more specialized, niche content via cable and multichannel offerings. Now, with the 
growing availability of on demand, self-programming and search features, some 
experiencers are moving beyond niche to individualized viewing. With increasing 
competition from convergence players in TV, telecommunications and the Internet, the 
industry is confronting unparalleled levels of complexity, dynamic change and pressure to 
innovate.” (IBM).  
 
In an attempt to bring some order into viewer behaviour. The researcher Dorn categorizes 
consumer rationality as: correspondence, abstraction, accumulation, variation and 
autosuggestion (Dorn):  
 

• The correspondence principle states that people do not choose an experience at 
random, but that they choose experiences that they connect with their own style.  

• Abstraction means that experience consumers do not look for the optimization of a 
single experience offering but the optimization of a flow of experience offerings.  

• Accumulation refers to the fact that people have the tendency to increase the tempo 
in which they consume experiences and start to collect, pile experiences. To still 
feel a nice stimulus after each accumulated experience, people look also for 
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variation. This variation is often restricted to a common frame: e.g. people change 
bars but not do change the bar scene.  

• Autosuggestion finally refers to the fact that people have a strong need to ask other 
people in the same environment what they felt of a particular experience being 
offered in the absence of any clear quality criteria to measure the value of an 
experience.  

 
 
The structure of a generic media distribution system can be modeled as in the figure below. 
Many of the possible feedback loops have a huge potential for the future and are currently 
hardly used at all. One reason for this is that technology has evolved so fast that we have 
not had time to exploit its uses. One example is the availability of large screens that can be 
installed both in public and private places. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  
 
 
 
 
 
 
 
Figure 4 The media distribution system. The main functionality is that streams of media 
are produced, delivered and consumed. Streams are cross media adapted to the target 
system. Streams can be real time or time shifted, scheduled, asynchronous or continuous. 
The consumption could involve media enhancement. This new media could be sent back 
into the system and reused. Control information follows the same patterns as content.  
 
When thinking about what will happen to media in the future we note that media never 
seems to disappear.  A term describing this is re-mediation, or even re-servicing. What 
this means is that media at a “lower” level are reused at a “higher level”, possibly in a 
constrained or transformed way. One example is looking at a still picture in a TV show. 
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Another is that television adopted several traditional radio program types such as news 
broadcasts, drama, and documentaries. O’Neill refers to an example given by Bolter and 
Grusin who “argue that the flight simulator is a ‘remediation’ of the televisual experience, 
which in turn is a remediation of cinema or photography that portrays the same scenario. 
Each successive remediation is considered as an upgrade, a step closer to reality for the 
viewer, as the medium by which the experience is conveyed is either hidden or 
systematically removed from the experience, resulting in a unified space of reality and the 
illusion of non-mediation.” (O’Neill). In this section we will use television and radio as 
examples of media. They will be re-mediated and appear in new forms in the future. TV has 
been the dominant media and TV industry even tries to dominate Internet, presenting 
Internet as a support for TV rather than a new media which includes TV.  
 

Another term also mirroring the technological development is the context of cross media. 
According to MGAIN; “cross media is defined as any content (news, music, text, and 
images) published in multiple media, be it most often mobile, print, web and TV. The 
content or information is posted once and it is available on other media, rather than having 
redundant material all over the place. Cross media adaptation means that media elements 
and also entire fragments of a multimedia presentation can be replaced by different media 
elements or fragments which can be of different media type.” (MGAIN). Cross media can 
also refer to “a process whereby more than one media platform is engaged at the same time 
in communicating related content.” (Erdal). 
 
Not all media is mass media. There is a strong trend towards user participation. With new 
media devices and systems available, e.g. mobile media, we get new options for how to 

account for actions and to interact with people where we are, and also with people 

elsewhere. In the words of Tolmie et al; ”we have new ways of juggling our cohorts”, 
having “increasingly spontaneous” interactions across settings that they once sought to 
keep apart.” (Tolmie 2008). Cohorts are described by the authors to be “’all those playing 
the game’, ‘my work colleagues’, or ‘my family’. In the context of the family, they could 
also be ‘us kids’, or in the context of the game ‘Me, Ginnie, Mike, and Dave’ or some other 
group of friends who are playing together.” (Tolmie 2008). 
 

As the juggling of cohorts increases so does the number of interrupts, the number of 
reasons for being attentive to the mobile phone seems to increase all of the time. This 
means additional stress as “ users have to manage a “compulsion to check” and are often 
“unable to disengage” while being at home and, consequently, that “work-time” and 
“hometime” is increasingly subject to renegotiation.” (Tolmie 2008). From a design 
perspective managing the interrupts is a major challenge.  It is close to impossible to 
automate the decision of whether an interrupt is wanted; as Tolmie et al formulate it “The 
acceptability of an interruption and the way it is consequently handled has a highly local 

specificity to it that pretty well precludes any in principle judgments regarding its positive 
or negative character.” . They give the following example to illustrate the problem; “In co-
present interaction the secretary bursting through the door during an important meeting to 
say to her boss “pick up the phone now” is not enough. Bursting through the door to say 
“I’m sorry to disturb you, sir, but your wife is on the phone from the hospital” may well be 
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adequate for all parties to find both the interruption and its subsequent handling intelligible. 
Bursting through the door and saying “there’s a woman on the phone who says she’s your 
wife and she’s told me to say that she’s phoning from Welsby Hospital and that your son 
fell from the climbing bars during a gym lesson and that they phoned her from the school 
because he had to be taken to hospital and she’s wondering whether you could pick up the 
phone and talk to her” is probably starting to edge on there being too much. There’s both an 
economy to these things and a way of doing them. For instance, it might well be that, 
during the course of a meeting, to not say “I’m sorry to disturb you”, could itself be 
problematic.” (Tolmie 2008).  
 
The experts on solving problems as the one above are people. A reasonable design strategy 
then is to present relevant information to the user and let the user take the decision; i.e. 
“find ways in which to foreground the grounds of disturbance so that they are available and 
transparent for the conduct of ordinary everyday intersubjective reasoning.” (Tolmie 2008). 
This must be done in such a way that the solution itself does not add more disturbance and 
interrupts than the original problem did. 
 
The next sections will discuss and radio and television in more detail. The idea is to learn 
from how they were introduced, how they are used, how they affect us to understand about 
what will happen when the next generation of pervasive media invades our homes. 

5.1 Radio and sound  

Radio is not discussed as much as television; “The radio often goes unnoticed, which does 
not necessarily mean that it has a minor role in everyday life. Finns listen to the radio 
almost four hours a day on the average, but nevertheless it seems that the radio is 
particularly important to nobody. (Alasuutari). Larsen adds; “But, strangely enough, even 
though radio is used often and long hours, it does not make much of an impression in the 
consciousness of its users. Radio is a so called secondary medium. It plays in the 
background while we do all kinds of other things (work, eat, clean the house, drive the car, 
etc.). Radio “is just there” – as taken for-granted and regular a phenomenon as electric 
lights, water out of the tap, telephones and traffic lights. (Larsen). 
 
Radio history can teach us about how new technology is introduced. Ruohomaa states; “the 
household radio in the 1920s was an unruly guest in the home, upsetting daily routines and 
interfering in family relationships.” (Ruhomaa). It was however not a device aimed at a 
family audience. Headphones were necessary up until 1926 when central speakers powered 
by electricity became available. In the late 1930’s radio had developed such that “Family 
members no longer had to go out, and they could spend more time together. […] Listening 
became part of people’s daily routines and also a leisure pastime. Listening peaks 
(primetime) were in the evening, just as is the case with television viewing today 
(Ruhomaa).  
 

Another thing to note from the history of radio is that the perception and objective of Radio 
has changed rather dramatically over time; “In its early days radio was an “honourable” 
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medium, a concept that has to be understood as elitist and as the opposite of popular. The 
main task of radio was to educate the people, and its most important contents were news 
and information. (Ruhomaa). Other attempt to sell radio were also made; “Radios were 
advertised as healthy, fun and educating. “Radio teas” were  advocated as the new and 
fashionable way of meeting friends and family […] To make the product more socially 
accepted it was made invisible, that is, was built into another, well known and traditional 
appliance in the home. The radio clock was a traditional grandfather clock with a radio built 
into the body” (Hjelm). Ruohomaa adds that; “Early receivers looked more like something 
out of a science fiction film rather than a simple household item. This is perhaps why the 
entry of broadcasting into the home appears to have been marked by rather deep social 
divisions between household members. Most manufacturers tried to transform the radio set 
into a household apparatus by covering it with a wooden cabinet that looked like any other 
piece of furniture.” (Ruohomaa). Later appearance took ” a circular shape, chromium-
plated grille, a prominent tuning dial and conspicuous knobs. The shell of the radio was 
made of moulded bakelite, replacing traditional wood and metal materials. […] This effort 
constituted a new standard that has been followed up to the present time in the manufacture 
and design of radio and television sets as mediators of modernity” (Ruhomaa). 
 
Some characteristics of radio are; 
 

• Listening to radio is mainly a secondary activity, a domestic activity where the 
listener’s attention varies and wanders between listening and other activities. 
(Åberg). Some people, especially women, excuse themselves for watching 
television because the time spent in front of the screen is away from other activities. 
That is why it is no wonder that many informants stated that they prefer the radio to 
television. […] by also listening to the radio when doing something else an 
individual may feel that he or she is more efficient and dynamic. (Alasuutari). 
Background listening to radio “helps shape a distinct kind of “mental room”, in 
order to facilitate concentration or to emphasize a certain feeling or state of mind, 
etc.” (Åberg)  

• The conditions for “listening in a meaningful way” differ radically between a radio 
drama, a reading of a short story, etc, and radio material divided into short, more or 
less separated, sequences in “magazines”, current affairs and longer newscasts, 
concerning the time span the listener devotes to the radio.  

• Radio has been able to develop as a local channel for people in the shadow of 
television. However, radio is also a pluralistic medium in the sense that it offers 
different things to different people. The same applies to other media as well, but in 
the case of radio the form of differentiation has been specific: a case in point is the 
segmentation of radio channels to different audience groups, music tastes (the 
American formatted stations), etc.” (Ruhomaa).  

• There has been multiple penetration in the form of bedroom and kitchen radios […] 
Starting from America, listening became more mobile and individual than before. 
Headphones have returned (in the form of earphones) to make possible undisturbed 
or undisturbing reception. (Ruohomaa).If someone uses earphones to listen to the 
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radio in the living room, he or she is doing so to avoid the sound of television or to 
avoid disturbing others who are watching television. The former disadvantage of 
radio has quite obviously become a major advantage for the radio medium. 

• Listening to the radio in the daytime, in different places and situations, especially 
with earphones, makes its usage personal and more individual than before. Radio 
has not only lost its evening audiences but also its former role as a family medium, 
which has now been inherited by television. Radio has adapted to the situation by 
revising its programming, by segmenting its channels and by designing its 
programmes more often in the form of a flow. (Ruohomaa).  

• Unlike television, radio is seldom a family medium, and that is why program or 
channel choices need not be negotiated and justified. Radio listeners are seldom 
accountable for their program choices. For these reasons the radio is to a much 
lesser extent a moral issue. People seldom justify radio listening. (Alasuutari). 

• When you ask heavy consumers of radio to explain their use of the medium, the first 
thing they will say is that they like to “keep up” with what is happening. Especially 
by listening regularly to the news (Larsen) 

• The presence of radio and its sounds in various social situations help transform day-
to-day activities into rituals. (Larsen). The radio, together with other marks such as 
family photos or house decorations, helps to define an intimate place of one’s own 
within other people’s or anonymous spaces. (Wincour).  

 
Will radio evolve, innovate and adapt also to Internet? Probably, it might be even more 
specific, perhaps search oriented. 
 
Radio is a special case of the broader category of soundscape. Sound environments can 
for instance be used to “decorate physical spaces to create atmospheres that feel more 
comfortable to work in. Also, people use decorative patterns to give identity to their 
workplace. We believe environmental information designers can learn from the world of 
decoration.” (Eggen).  
 
Audio is impossible to switch off, but easy to ignore when attending to other more 
important things; “As people do not have ‘ear lids’, auditory displays should be designed in 
such a way that the soundscapes they display can easily fade into the background of 
everyday life. On the other hand, the moment the soundscape (again) contains relevant 
information it should quickly move from the periphery to the center of people’s attention. 
(Eggen). 
 
Not very much work has been done on interactive soundscapes;.”Although the soundscape 
dynamically adjusts to the changing state of the system, it is usually not designed to evoke 
playful interaction of people with the environment. In our designs we tried to explore this 
interaction dimension to allow people to intentionally change the soundscape as integral 
part of their environment” (Eggen). When headphones are used this interaction can be made 
private even if the user moves around while experiencing the soundscape. “But while the 
stereo stethoscope allows for a transposition of a real space onto an imaginary space (from 
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heart chamber to headspace), headphones allow for the creative manipulation of any kind of 
sound – from natural to technical to musical – to create imaginary spaces within another 
imaginary space. (Stankievech). Another idea is to use automation to merge or tweak a 
somehow selected ”personal sound” by contextual (social, time, place, weather…) factors.   
 

5.2 TV and video  
This section will mostly discuss TV, which is currently the most used media at home, 
available in almost every home, designed to be used by all, for instance by having standards 
for closed captioning services, i.e. for optional text captions for the hard-hearing people. 
The reason for discussing TV is not just that most of us use it a lot, it is also a medium 
which is under pressure and forced to evolve within a few years to keep its leading position. 
The pressure comes from the functionality and user habits established by the web. 
 
A definition of TV is “a telecommunication medium for transmitting and receiving moving 
images usually accompanied by sound” [Wikipedia, Television]. This definition does not 
hint at the enormous impact that television has had on the everyday life of the western 

life.  
 
There have been all kinds of attacks on television on different grounds. Television has been 
accused for being the reason behind obesity, violent behaviors, stealing time for mindless 
entertinment, passive addictive information consumption, global conformation, killing all 
but the accepted culture and language, political propaganda medium, shameless capitalist 
tool form consumerism. In Nineteen Eighty-Four, George Orwell describe a particularly 
vicious example of how television could develop;“The voice came from an oblong metal 
plaque like a dulled mirror which formed part of the surface of the right-hand wall. The 
instrument (the telescreen, it was called) could be dimmed, but there was no way of 
shutting it off completely.” (Orwell quoted by Harboe). In order to make television socially 
accepted in the early history of television different metaphors were exploited; “The 
arrangement of television in domestic space was guided by theatrical principles of set 
decoration and optimal audience pleasure, and television itself was often promoted as a 
substitute for theater-going in the public sphere. So, too, in the context of suburban 
migration, television was imagined as a romantic ‘date’” (Spigel). Similarly the Internet 
and the pervasive home will have to be motivated by narratives.  
 
As a technology matures it disappears into the background: it is “what Bruno Latour 
(1999) calls ‘blackboxing’; the process where scientific and technical work is made 
invisible to the user because of the success of efficiency procedures and simple-to-use 
interfaces. When a machine runs efficiently, when a matter of fact is settled, one need focus 
only on its inputs and outputs and not on its internal complexity. Thus, paradoxically, the 
more science and technology succeed, the more opaque and obscure they become.” (Nyre). 
Think about what happens when you turn on the television set to watch your favourite 
program and there is no signal. Nyre describes what happens as:“Social turmoil often erupts 
in such cases. I won’t get to see my favourite programme! There is disappointment, 
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frustration, indecision, anger, rage and hopelessness. The gamut of emotions should be 
considered abstinence; a reaction to the withholding of the commodity due to broken down 
machinery.” (Nyre). 
 
Some characteristics of TV as a medium are; 
 

• Focus on enjoyment (as opposed to efficiency) and the level of attention varies over 
time. Attempts at using TV for education failed. 

• Controlled by a (single) remote, simple to use, everyone can do it, at least turning 
the TV on and off, selecting a channel and adjusting sound. Much easier to use than 
the PC, but on the other hand no or little support for text input. 

• Channel based content, while the PC is page or application based. 
• We typically place the TV set at least 2,5 meters away.  
• Television is for a relatively large audience. No television is produced for just one 

person but this does not mean that broadcasting and television go together like horse 
and carriage. Television as narrow casting does work when addressing smaller 
groups or special interest groups. (Christensen) 

• TV usually is watched as a primary activity. It can also be used as a secondary 
activity, i.e. watching and doing something else at the same time.  A third 
alternative is to use the TV as a background “wall paper”, not watching it at all 
(Van den Broeck), e.g. as a background noise. 

• Programs and services are produced, edited and programmed, and consequently 
fitted into a planned program flow (Christensen). This in turn means that TV 
supports punctuation of time and activity.  

• Most TV viewing starts with familiar content and happens in a ritualistic pattern 
(e.g. early morning news, or late evening series), (Chorianopoulos ). Mid evening 
viewing (prime time) is when the best programs are sent. It is when most people 
watch and are supposed to watch. Earlier in the day the TV is more used for 
winding down and later on viewing planned on the spot and more user specific 
programs are selected, e.g. documentaries (Van den Broeck).  

• Only a few programmes are considered a must, typically news or entertainment and 
the rest of the time viewers take what they can get, relaxing in front of the TV. Once 
people have decided on watching, and started looking at a show they keep on 
watching, even if they do not really like the show. (Van den Broeck). 

 
Interaction with the TV today is done using a very simple remote control and with 
accepted, ingrained nomenclature and procedures. This constrains what can be done to a 
large extent. There has been some research on alternative input devices that can be divided 
into three major directions: extension of traditional remote controls, re-utilization of 
everyday objects such as pillows or paper, and adaptation of other personal devices such as 
mobile phones (Cesar). Speech control is another option and also gesture based control. 
Another, more technical problem, is that the TV set has been a rather dumb device with the 
sole objective to direct the selected channel to the display. A temporary solution for the last 
problem has been the addition of a set-top box. There are also other possible reasons for 
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marketing set top boxes; “In regards to the empowerment one therefore might also ask the 
question of who is actually empowered by the domestication of the set-top box. One answer 
would be that the media industry through registration of viewing activity and choices in fact 
are getting closer to their impossible dream of a 'panoptical device' or a 'technical fix' 
(Christensen). 
 
Two alternative uses of the TV are to watch recorded programmes or content downloaded 
from the Internet. Recording (time-shifting) content on a video recorder makes it possible 
to get rid of the advertisement and to look at the material at a more convenient time. For 
real-time media this is not always a good solution since for instance a game of football 
should be served fresh, preferably without knowing the final score. Internet provides more 
and more material for download and although most of it is not HD quality the TV is still 
an attractive alternative for viewing. 
 
One important trend for television is that TV sets have migrated from the living room to 
several other rooms. If this trend continues there will be television available everywhere in 
the house. Another trend is that Television is not only sent at prime time. Now there is TV 

around the clock. A third trend is that there are not only a few channels there are 

hundreds. Currently there is also a trend towards more private viewing; e.g.  “When 
their son and daughter lived with them, they had TVs in their rooms.” (O'Brien ). This trend 
is supported by the number of TV sets available. From the children’s point of view 
socializing with friends by the TV in their bedrooms or chatting over the Internet while 
looking at a TV show is acceptable, if not preferable. From the parent’s point of view it is 
not, at least not in the long run. What is the fun in having children if you never see them? 
Using the TV for gathering the family will not work in the future. Maybe the parents also 
will have to use Internet to meet their children? Given our needs of being together, how 
will family life use technology to counter this trend? 
 
However, generally people like watching TV together, as opposed to using the PC which 
is a solitary activity. (Van den Broeck). TV was once advertised as the ‘electronic hearth’ 
bringing us together. However, not only watching is a social activity, people also enjoy 
talking about, or referring to TV (Chorianopoulos). TV programs act as conversation 
starters at the coffee break. This is however increasingly difficult since people watch 
different shows and at different times.  Another social behavior while watching TV is that 
the structure of the program is typically known, prescribing certain talk patterns among the 
viewers. Duchenaut lists a number of features of TV related to the social environment 
(Duchenaut);  
 

• Communication facilitation, i.e. experience illustration, common ground, 
conversational entrance, anxiety reduction, agenda for talk, value clarification; 

• Affiliation/avoidance, i.e. physical, verbal contact/neglect, family solidarity, family 
relaxant, conflict reduction, relationship maintenance; 

• Social learning, i.e. decision making, behavior modeling, problem solving, value 
transmission, legitimization, information dissemination, substitute schooling; 
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• Competence/ dominance, i.e. role enforcement, role reinforcement, substitute role 
portrayal, intellectual validation, authority exercise, gatekeeping, parenting, 
argument facilitation. 

 

5.3 Future TV  
This section discusses a number of suggestions for future television. First we make some 
comments on new devices and then a number of suggestions for services are discussed.  
A recent addition to the TV technology family is mobile TV. How large the niche for 
mobile TV is not yet clear; “It is not evident at all if the users want to substitute the current 
high-quality consumer electronic equipments with a new device that offers a more limited 
viewing experience.” (Urban). So far mobile TV has been technology driven. It still has to 
find its forms, i.e. adapt to the user and typical user situations. Some features of mobile TV 
are that a “mobile device can create a really private environment in the household (e.g. in 
the case of pornographic content it can be an evident need). The portability can be a useful 
feature even inside the house and television content can be available even in the rooms 
where it is otherwise not (e.g. kitchen or bath).” (Roibas). The same reference also suggests 
that; “Special focus is to be given to understand how user participation and motivation in 
small themed communities can be encouraged, and how social interaction can be enabled 
through mobile interfaces.” (Roibas). The mobile phone is a truly personal device, which 
also means potential privacy and integrity treats. 
 
The TV set is an adapted, accepted, important media device, but new technology in the 
home provides for many new options. One idea is to integrate media devices into the 
environment, i.e. use ambient displays. This is not a new idea; “Ceiling frescoes during the 
renaissance period expressed major contemporary beliefs and stories as well as the wealth 
of the owner. (Tomitsch). Tomitsch at al defines ambient displays as “information systems 
that communicate information in the periphery of human attention, are a well-known 
example for an application area within this category. […]  They should be calm, 
nonobtrusive and opportunistic, revealing information only for interested inhabitants or 
passers-by, in order to avoid distraction for other people in their vicinity. We therefore 
identified the following characteristics for applications based on this category: (1) non-

obtrusive, (2) informative and (3) socially engaging.” (Tomitsch). The concept of ambient 
displays is currently mainly technology driven. Whether there is, or will be, a need for 
decorating home with bendable, e-paper displays is not clear. 
 
One example of enhanced traditional TV service is the teletext service provided in many 
countries. Ursu describes some other attempts starting with a “refined teletext service 
which refers to the ability to overlay supplementary content as text, graphics or even video, 
on the streams representing the main programmes. Multi-stream synchronous delivery 

works on a similar principle, but, instead of being regarded as supporting supplementary 
content that is to be overlaid at any point on a main narrative, it can be used to implement 
choice of facets of the main narrative, stepping towards truly interactive narratives. Multi-
stream synchronous delivery was used in implementing viewpoints (through choice of 
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camera and camera angle) and voice and style of commentary, in productions such as 
BBC’s live coverage of Wimbledon and the Olympic Games.” (Ursu).  
 
Some interesting new functionality possible for sports on television: 
 

• Viewer as a director, empowering the users with functionality borrowed from a 
TV production studio. (Chorianopoulos).  

• Automatic distribution of information about who watches what program. There 
are of course integrity issues here, but the idea is already in place, for instance in the 
Microsoft Windows live messenger, which displays the music you are listening to 
your friends.  

• Real-time popularity ratings. The Internet movie database (IMDB) that rates 
movies exemplifies how this could work. The database almost has a life of its own 
attracting users who spend as much time exploring IMDB as on the films 
themselves.   

• Program segmentation enabling browsing programs just watching the 
interesting parts, detecting news story boundaries in a TV news show has been 
successful, as repeating patterns of anchorperson shots followed by reporter's 
footage provide strong cues for automatic indexing (Lee). 

• Search, i.e. automatically or user assisted (tagged) indexed units of retrieval (shot, 
scene, news story or a whole TV show) can be compared and ranked in terms of 
their similarity.(Lee).  

• Recommendation using content-based similarity measures and collaborative 
filtering, a system can automatically infer which objects an individual user is likely 
to want to find. (Lee). Whenever user information is given there is a risk that it can 
be collected and used for the wrong purposes, e.g. be sold as information for 
selected advertisements that potentially could threat integrity. 

• Personalisation, such as that a viewer could control the display of sports statistics 
(Chorianopoulos). One way to implement this is through a user profile where 
preferences are given, another is to suggest solutions for instance based on what 
friends use. 

• Sports summarisation, i.e. important events in sports (e.g. a goal, penalty or foul 
in soccer) usually follow a particular shooting convention, such as camera move- 
ment following a ball, growing audience cheering, a close-up of a player followed 
by a shot of the cheering crowd. By detecting these sequences appearing in the 
sports video, in some pseudo ordering, automat ically determining important events 
in such sports is now possible with good accuracy (Lee). 

• Enhanced experience through drugs? 

 
Research on television has identified a new type of television, social television; that 
“supports distant or collocated viewers to communicate with each other by employing 
several synchronous or asynchronous interpersonal communication modalities, such as 
open audio channel, instant messaging, and emoticons.” (Chorianopoulos 2008). This 
development could help us to a common ground that bounds people together, and enable a 
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kind of ‘social glue’ that could improve quality of life. Harboe relates the following 
characteristics defined for social television; “a mix of three basic components: personal 

content (including personal favourites and personally recommended content), rich 

communication (including all the modalities already discussed: text, voice, video and 
graphical messages), and community support (presence, invitations, scheduling, and 
support for social networking).” (Harboe).  
 
The following is a list of design issues and service suggestions for social television, mostly 
from (Geerts). Advanced social television should: 
 

• Support and manage several different channels and levels for communicating 

freely. It should enable voice chat as well as text chat if possible, otherwise use 
voice chat for a broad user audience including people with little chat experience or 
text chat for a specific audience including people with chat experience. Allow 
communication on different levels, from low-activity quick responses such as 
emoticons, gestures or automatic replies, to free-form communication. Make sure 
the communication process is optimally supported so it can go smoothly. (Geerts). 
Both synchronous and asynchronous interaction could be supported. 
Asynchronous communication makes it possible to send a message to someone not 
currently watching. 

• Provide means for indicating presence, and giving information about the current 
behavior of other users. There can be several levels of presence and awareness 
indication, from a simple ‘someone is watching television’ to a list of buddies that 
each have a status and indicate the channel and program names they are watching. 
These tools should indicate if a user is available to chat or otherwise interact, or if 
there are special circumstances (such as watching in group) other users should take 
into account. (Geerts). The figure below indicates some levels of presence. Far to 
the left we are only peripherally aware of another viewer, we might hear a sound 
made by him or her. Notifications from other viewers provide for a higher level of 
presence and a co-located, face-to-face situation currently provides for the highest 
level of presence. 

 
 
 
 

 

 

 

 

Figure 5 Different levels of presence. 
 

• Host a virtual audience. This can be exemplified by the CollaboraTV system;”A 
series of avatars are used to visualize both current (synchronous) and past 
(asynchronous) viewers. The effect of a movie theater, where people are seated and 
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shown as silhouettes below the content screen, is used. Each avatar is named and 
has a static seating position throughout the show. A “watching live” label is 
displayed below avatars that represent synchronous viewers. (Nathan). Other 
information could also be applied to avatars, such as the channel they watch and if 
they are available for communication. 

• Support remote as well as collocated interaction. As social television systems can 
be used with multiple users at the same location (collocated) simultaneous with 
different users at other locations (remote), it should make sure its functions are 
appropriate for both situations, and do not disturb the interactions between 
collocated or remote viewers. (Geerts).  

• Enable users to ensure their personal privacy, by choosing what (not) to 
disclose, as well as group privacy, by taking into account the presence of multiple 
viewers in a collocated viewing situation. (Geerts). On the other hand, it is 
important that systems allow for vulnerability; “The trust and vulnerability they 
display by leaving you alone among their private possessions allows you to build a 
greater understanding of them, provides topics of conversation, and strengthens the 
relationship.” (Hemmeryckx-Deleersnijder). Clearly both indicating presence and 
supporting channels for communication impinge on integrity and privacy. In fact, 
giving them up is part of the fun. 

• Support functionality to administer the level of distraction at a specific time. 
Specific tools can help users maintain a chosen level of integrity and control if they 
want to be distracted or not. Distraction of other collocated viewers should also be 
taken into account and minimized. (Geerts). 

• Take the properties of television genres into account, such as the plot structure 
and social uses of certain program genres, and offer features or settings that are 
appropriate for these genres. The system should be tailored to television genres that 
are more suited for the synchronicity of the interaction or for specific platforms. 
(Geerts). One example for soccer is to give the user control over when and what to 
replay. Another would be to bias the content to the viewers favorite team, for 
instance by amplifying sounds from the fans for that team at the stadium. 

• Allow for ease of sharing of viewer comments and content, which could be 
edited or otherwise enhanced by the user. As much as possible, integrate sharing 
content with other features of the social television system. (Geerts). Harboe adds 
that; “The degree to which the communication is integrated with the content 
(allowing people to communicate via the content, as when sending suggestions, 
sharing ratings, or adding tags, annotations or other enhancements) is an especially 
important factor.” (Harboe). In the same thinking Cesar proposes a “simple 
taxonomy (create-share-control) as an evolutionary step over the traditional 
hierarchical produce-distribute-consume paradigm. Moreover, we highlight the 
importance of sociability in all phases of the create-share-control model. (Cesar). 
This functionality, and also automatic enhancement of video, bring Aray’s warning 
about an arbitrary world, discussed with Section 2.1, to mind. The danger is 
however less acute in a social environment shared by trusted companions. It is much 
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easier to fool one isolated individual than a group of people where each one in the 
group is a member of many other groups and has free access to information. 

• Allow users to easily start and maintain shared activities around the television 
content, such as communicating, watching together, choosing programs or 
controlling the content. Make sure sufficient information about these activities is 
provided so efficient communication and interaction is enabled. (Geerts). One 
example of an application is a “shared remote control paradigm where users who 
are watching together remotely all can take control of the joint content stream, 
pausing or rewinding everybody’s TVs at the same time. […] ConnecTV has a 
“follow-friend” mode that switches channels automatically whenever a buddy does 
[…] In Telebuddies, the social interaction takes place within a multiplayer quiz 
game that is part of an interactive TV show. Creating content-related activities like 
games, wagers or fantasy sports around communication opens up many new 
possibilities for television-based socializing.” (Harboe)  

 
Probably no single add on killer application or technical update can save TV as we know it. 
A wealth of services and applications will emerge that consume and transform TV while 
still maintaining a core stream of mass distributed content. We can compare with the 
situation of the Internet around the year 2000 when everyone was looking for a killer 
application to get the show started. One of the main contenders as the killer application was 
video on demand. Now Internet is soon ubiquitous, but not as a result of any killer 
application. Different kinds of Internet video provided either as separate services or 
integrated in composite ones.  
 
When considering all of the functionality listed above the only reasonable conclusion is that 
the TV should be integrated into the functionality of the web rather than the opposite. There 
are some arguments against this such as that the remote control is not used on the PC and 
that the PC is a solitary medium used only for efficiency, but these objections are easily 
overcome as user behaviours evolve and pervasive computing eventually provide better 
options for interaction. The only real argument as far as we can see is the relatively long 
viewing distance to the main TV screen. One solution is probably to treat the TV screen as 
a simple output unit and do interactions on a secondary screen, e.g. on a mobile phone.  
 
Another important question is whether the new tools and functionality can be adapted and 
reused in physical-virtual mashups, preferably also by users. That way the development 
speed could be much higher, at the risk of creating unwanted effects. We have only briefly 
touched on the physical-virtual realisation of the future TV. Aesthetics of physical artefacts 
used, embodied interaction, and the physical (e.g. placement of ambient displays) and 
virtual use of space (e.g. use of screen estate for content and control) will be very 
important.  
 
If the systems above prove to be successful then the knowledge about they will be quickly 
disseminated by the same social networks that distributes the services themselves, further 
stressing their importance.  
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How will the equivalence to learning through discussions with colleagues at the coffee 
table be done over the Internet? Whether the future television only is a useless frill, or if it 
can fulfil some genuine need is however up to the consumer to decide.  
 
Will there be a story of my life done? 
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