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2 Transformations in Interaction

ART+COM’s artistic installation called Duality, located at the exit 
of a metro station in Tokyo. Passers-by provoke virtual ripple 

effects with their footsteps, as if walking across a pond.
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the end of interface stability, 

have resulted in us becoming ever more dependent upon 

time, computers are becoming more sophisticated and 

the 
growth of techno-dependency

Third, the increasing importance of communication 

technologies in our private and public lives has tied us together 

transformation is the growth of hyper-connectivity

Fourth, our desire to be in touch is equalled by our desire to 

With increasing technological capacity to capture and store 

more data and the related reduction in the cost of such 

at a personal level, and also at the level of government, 

the end 
of the ephemeral

the 
growth of creative engagement 

friends, to educate their children, to care for each other 

things that matter to them in their daily lives – the things 

By human values

They guide our actions, judgements and decisions, and are 

may be more contentious, such as the desire to control one’s 

surroundings and relationships, the quest for spiritual salvation 

particular set of values to be true for ourselves, they are concerns 

important to consider, and raise some of the broader issues these 

continue to be manifest in our relationship 
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The transformation in interface boundaries relative to 

moves closer to us, so the focus of the interaction and 

consider the spectrum of use, ranging from private and 

personal interaction at one end to public and aggregated 

before personal devices might be detected by billboards, 

For example, the desire for vitality and independence as 

affect other human values, such as the need to define our 

Questions for interaction and design

 What interaction techniques are appropriate if embedded 

 Will more intimate devices mean old concepts of ‘the 

Questions of broader impact
 Will the embedding of bio-sensing devices be acceptable 

only for cases of extreme frailty or illness or for other 

•

•

•

•

•

•

Electronic sensing 
jewelry (a concept from 
Philips Design) is based 

electronic substrates 
that integrate energy 

supply, sensors, 
actuators, and display. 
By changing colour or 
even shape according 

to your mood, it 
explores how wearable 

technology can be 
playful, sensual, mood-

affected, bio-activity 
stimulated. 

and humans

points of contact to a computational infrastructure, such 

medical monitoring and embedded bio-sensing devices 

seen an explosion in the 
number of digital hearing 
aids on the market. They 
are a good example of 
wearable computing and of 
the trend toward intimate, 
embedded technology.
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Living in a computational ecosystem

Evolving computational ecosystems shaped by the merging 

unexpected effects that are aggregated across multiple places 

Although people may value surprise and unpredictability in 

The unconstrained and potentially unbounded nature of the 

computational technology and the objects and surfaces 

to be embedded in furniture, rooms, cars, doors, clothing, 

is moving the devices into the surrounding landscape, 

forms of more ‘natural’ but paradoxically less obvious forms 

have not been considered in relation to technology – many 

For example, familiar physical artefacts and objects that 

the consequences of their use in the public sphere raise 

monitoring and RFID tags in supply chains, have already 

highlighted the need for debate on the appropriate and 

socially acceptable use of digital technologies that sense our 

Questions for interaction and design

Questions of broader impact

interactive services in public toilets, on the beach, or in the 

•

•

•

•

•

•

Another playful piece 
of technology is the 

History Tablecloth, by the 
Interaction Research Studio 

(Goldsmiths College, 
University of London). 

It is designed to cover a 
kitchen or dining-room 
table. When objects are 

left on the table, the cloth 
starts to glow beneath 

them, creating a halo that 
expands very slowly. When 

items are removed, the 
glow fades quickly.

The emergence of increasingly complex computational 

 

Questions for interaction and design

Questions of broader impact

from the unplanned and undesirable consequences of 

•

•

•

•

•

•
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feel both affronted and frustrated if our personal computers 

planes that are entirely dependent on the sophistication of the 

Living in an increasingly  

to vast archives of their personal music and photographs, and 

Technological dependence raises a number of fundamental 

augurs badly for children’s attention span and their ability 

Will people in the future be able to adapt to situations 

all of this is a loss of independence and self-reliance, and 

and there are understandable concerns about the global 

Besides this, the metaphors used to design both mobiles 

and PCs have tended to emphasise individual actions despite 

obvious example of this, but similar communal interaction 

Questions for interaction and design
 Will there be ever-increasing expectations for better and 

Questions of broader impact

 Is technology to be blamed for accidents and disasters or are 

•

•

•

•

•

•

I-Garment is developing 
full-bodied smart  

garments – to be worn 

like – that monitor and 
transmit the location and 
vital signals of its wearer 

(such as body temperature 
and heartbeat). 

to carry out or mediate our everyday 

them to do so’

40 41



The ability to communicate through multiple interactive 

the 90s communication technologies that resulted in most 

connectivity in the 00s through increasingly more diverse 

example, students feel it is perfectly acceptable to email 

school, among friends and family are being transformed by 

As computer systems become more sophisticated, they 

autonomous they also have become increasingly present in 

Rather than instructing or issuing commands, it may mean 

transportation in the future to move our children to and 

and adolescents are not subject to criminal proceedings in 

our environment becomes constructed and controlled by 

Questions for interaction and design

Questions of broader impact

 What are the implications for society of having clever 

•

•

•

•

•

•

•
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terms of our abilities to motivate and mobilise the population 

This impromptu, ad hoc use of technology can be used for 

The values of community and shared identity lie at the core of 

for example, the number of times that existing Internet 

is a concern that is already becoming pressing for many 

has prohibited military personnel from access or contribution to 

Questions for interaction and design
 What are the patterns of interaction that emerge as local 

Questions of broader impact

 What is the role of government and legislation in shaping the 

•

•

•

•

•

•

Hyper-connectivity also raises a number of fundamental issues 

to others and avoid isolation drives not only the development 

basic human need to have time for independence and quiet 

are members of online communities that span the globe, 

becoming more of a challenge to do the right thing, and 

provide safety nets that in the past might have seemed 

Questions for interaction and design

Questions of broader impact
 What are the appropriate social structures and practices 

•

•

•

•

•

•

Mobile phones can help 
to isolate us in a crowd. 

Alternatively, they can 
mobilise the masses, for 

better or worse. 
values of the future’
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access to both real time and archived data reflecting the 

capture and monitor behaviour in public places for crime-

and speed of traffic on our road systems are monitored for 

and other public or private institutions can monitor, 

capture, and analyse the behaviour of their client or 

and actions of the public at large are increasingly being 

captured, processed and used as a basis for judgement by 

The current asymmetric nature of the interaction 

observing highlights concerns about the use and abuse 

feel threatened by the ability of others to misuse this 

ability to edit closed circuit TV footage and photos leave 

us all open to being misrepresented, and to libellous 

increased monitoring, such as the desire to safeguard 

information captured through digital devices about 

people’s activities (such as their location) can provide 

continue to have exposure and be debated across many 

general acceptance and use of this technology and our 

Questions for interaction and design

 Should people be able to opt out of being monitored 

Questions of broader impact
 What ethical guidelines are needed for managing 

 Whose responsibility is it to ensure that systems for 

monitoring are designed to balance the rights of 

the behaviour of social groups and public behaviour for 

•

•

•

•

•

•

many of these digital records are being indexed in one form 

Managing expanding digital footprints

Expanding digital footprints have already started to challenge 

to ensure people have the protection rights they desire over their 

captured on a mobile phone and then uploaded to a photo-

sharing site may haunt someone for the rest of their lives in a 

Questions for interaction and design
 What tools and technologies are needed to effectively manage 

Questions of broader impact

 Will people have the right to have information removed from 

•

•

•

•

•

•

CCTV cameras 
increasingly monitor 
behaviour in public places, 
leading many to fear 
for the growth of ‘the 
surveillance society’.
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In its support of the doing of science, a challenge for the 

development of computational tools and technologies is to 

ensure that they are able to augment human reasoning and 

We need to build tools that enable computing scientists and 

other scientists to share and communicate their expertise 

more integration of the computing and other sciences 

are automated number-crunching tools that index, search 

that model and highlight patterns, trends and anomalies in 

based tools need to reveal and be explicit about their 

computer simulates a complex system, does it simply create 

millions of data points be represented in meaningful 

computing resources and vast quantities of data, these issues 

The ability to provide increasingly sophisticated tools to 

and industriousness in our lives, and our aspirations for 

data from the increasing array of sensors placed throughout 

digital recordings that are being gathered and archived, such 

 

Questions for interaction and design

tools be structured so they do not impede creative 

and others to create tools for themselves to solve their 

Questions of broader impact

 Will computer-based tools eventually become so complex 

•

•

•

•

•

•

and sensor-rich physical environments have been developed 

extensive inquiries and decisions have been enabled, through 

and far-reaching analyses, such as determining the effects of 

constructive, be creative and, ultimately, be in control of our 

content produced by all manner of people, from friends and 

Augmenting human reasoning 

Computers are increasingly being used to visualise and 

In Vodafone’s vision of the 
future, young musicians 

will be able to create music 
with friends in remote 
places, all following or 

creating a musical score 
together. A wraparound 

screen shows video images 
of friends and displays the 

digital score. 
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Summary

connected and our actions, conversations and interactions are being increasingly 

We have begun to raise the issues and concerns that these transformations 

means to facilitate creative authoring, designing, learning, 

activities: from very young children to the elderly; 

opportunities in every aspect of life, and every part of 

appropriate digital technologies to enhance learning 

applications, and of providing digital resources rather than 

Self-expression and the need for creativity are core human 

are everyday tools or sophisticated, state-of-the-art 

Questions for interaction and design

Questions of broader impact

•

•

•

•

•

•

Microsoft’s ‘Surface’ 
is an interactive tabletop 

allowing two-handed 
interaction with digital 
objects such as photos, 

maps. These kinds of 
interactive surfaces 

encourage collaborative, 
creative engagement.
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