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Abstract 
In this paper we discuss a real world problem encountered 
during recent fieldwork: that of providing information in 
public settings when the information has both public and 
private components.  We draw on our ethnographic studies 
in the waiting area of a busy hospital Emergency 
department.  Despite evidence that lack of information can 
lead to stress, problem behaviours and poor levels of 
satisfaction with treatment, little information was made 
available to patients.  We review the types of information 
needed and propose how the theoretical concepts of public, 
social and private information spheres relate to public 
spaces such as the Emergency department waiting area.  
We argue how the further theoretical concept of interaction 
spaces may be used in conjunction with these information 
spheres to inform interaction design for public settings.   

Categories and Subject Descriptors: H.5.2 Information 
interfaces and presentation: User Interfaces – Theory and 
methods;  H.1.2 Information Systems: User/Machine 
Systems – Human factors. 

General Terms: Design, Security, Human Factors, Theory. 

Keywords: Social Computing and Social Navigation; 
Computer Supported Cooperative Work (CSCW); 
Handheld Devices and Mobile Computing; Ethnography; 
Health Care; Social and Legal issues; User Interface 
Design. 

INTRODUCTION 
There have been many empirical studies of groupware and 
computer-supported collaborative activities and large vs 
small display devices.  What we hope to do is to build on 

previous empirical work to reach the stage of theory 
development and testing.  In an idealized progression, we 
would move from empirical observations to tentative 
explanations, to testable theories, to empirical testing.  HCI 
as a discipline remains pre-theoretical and is, at best, at the 
theory generation stage.  We want theory in order that we 
can develop design principles.  In contrast to guidelines or 
heuristics, we consider design principles to be theoretically 
well-founded, empirically tested and operationalized in 
unambiguous terms that designers can use.  In this paper, 
we draw on empirical studies by ourselves and others and 
propose some first-cut theory in the hope that it may 
stimulate the theory generation, critique and testing cycle 
that ultimately may result in the development of reliable 
design principles for public information systems. 
Our own most recent empirical work, on which we draw, 
involved field studies in the Accident and Emergency 
(A&E) department of a busy hospital.  The use of 
information displays by staff in healthcare settings has been 
shown to provide important support for patient care [11, 
48], for example in organizing and locating clinical 
information, and coordinating and managing patient care.  
Our fieldwork in the A&E department has also raised the 
need for the use of information displays by the patients 
themselves.  In this paper, we discuss two important 
contemporary problems for healthcare which we argue may 
be linked, and which undeniably cause high levels of stress 
to both patients and staff in A&E: unexplained long 
waiting times, and problem behaviours on the part of some 
patients and visitors.  We argue that lack of information, 
for instance information about why there are long waits, 
may exacerbate such behaviours. 
We go on to argue that the type of information likely to be 
salient in this context typically has both public and private 
aspects, and this has impact upon the design of systems to 
provide such information.  We propose how the theoretical 
concepts of public, social and private information spheres 
relate to public spaces, such as the A&E waiting area.  We 
argue how the concept of interaction spaces may be used in 
conjunction with information spheres to inform the design 
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of systems in these kinds of public settings.  The main 
contribution of this paper is the presentation of a 
developing theory that may contribute to our understanding 
of the design of systems providing a combination of public 
and private information in public places.  

PATIENT INFORMATION SEEKING IN A&E 
Violence and abuse towards hospital staff are perceived to 
be sufficiently widespread and serious to necessitate the 
recent announcement by the UK Government of new 
national guidelines to help make hospitals safer 
environments for both staff and patients.  Hospitals are 
now permitted first to warn and then to exclude without 
treatment patients or visitors who are violent or abusive.  
Despite such measures, the problem is reportedly still on 
the increase [33], and seems to be particularly prevalent in 
A&E departments.  Several incidents were observed or 
reported during our fieldwork.  The majority of these 
incidents involved rudeness or verbal abuse of staff and 
other patients.  However, even patients whose behaviour 
did not descend to these levels were frequently observed to 
show signs of annoyance, stress and exasperation, and 
these reactions tended to coincide with long waiting times. 
As well as stress for the patients, continual requests for 
information about waiting times, even polite requests, also 
seemed to cause stress to the staff.  The frequent need to 
respond to these requests was often distracting, interrupting 
their ongoing work.  Such interruptions at times had the 
unfortunate effect of increasing the patients’ waiting times 
still further.  Hospital staff and managers are concerned 
that people have to wait so long for treatment, and are 
constantly reviewing the organization of their work to try 
to reduce the problem.  One consultant’s comment was 
quoted in the press recently: ‘There are times when I walk 
into the department and it is a total heartsink.  Every 
cubicle is full, the corridors are full of people on trolleys, 
there is nowhere to sit and write up your notes, and you are 
trying to find space in the resus room …’ [4].  This concern 
is linked not only to the clinicians’ obvious anxiety about 
the welfare of their patients, but also to negative reports in 
the media, and government directives which impose limits 
on waiting times but offer few suggestions for how to 
accomplish this in an aging facility with ever-increasing 
patient numbers. 
Previous work has shown that certain characteristics of 
queues, such as uncertainty of waiting times and lack of 
information, can cause stress and antagonism [45] and, 
more specifically, that urgent care patients who were told 
the expected waiting time for treatment and were kept busy 
while waiting, had higher satisfaction perceptions of their 
treatment [35].  Maister [30] suggested that customers who 
were given information about how long they would have to 
wait are less likely to be anxious about the wait.  Dansky 
and Miles [10] found that telling patients in an urgent care 

department how long they would have to wait was 
positively related to their satisfaction with the treatment. 
This research suggests that the provision of information of 
this type might be a useful tool not only for reducing stress 
and averting some violent or abusive incidents, but also in 
influencing patients’ perceptions of satisfaction with their 
visit.  In the A&E waiting area under study, there was some 
information on display, though nothing that related to 
likely waiting times, or the reasons why long waits occur 
for some patients.  The only way patients could get this 
information was to ask a member of staff, usually a nurse 
or a receptionist.  Some patients were observed to become 
angry when told that they faced a very long wait, especially 
if they had been waiting for some time already, and when 
other patients seemed to have been given priority over 
them.  They were unaware of the reasons for this type of 
occurrence.  The significance of the assessments of staff of 
the relative seriousness of a particular individual’s 
condition, and the intricacies of triage categories for 
example, were not obvious to patients, and the prioritizing 
of some patients over others with little or no explanation 
was often observed to initiate negative remarks from 
patients who felt that they had been less favourably treated.  
It seems then that there are potential benefits to be had 
from making aspects of this information available to the 
patients.  However, some of this information is private, and 
this must have a major impact upon the design of systems 
to provide such information. 

INFORMATION PROVISION IN THE A&E WAITING AREA 
It is useful first to summarize the existing types of 
information available to patients and visitors in the waiting 
area of the A&E department.  At the time of our study, this 
took the form of posters and signs displayed on the walls, 
and also leaflets that could be taken up and read by 
interested parties and taken away should they wish for 
future reference.  Typically, the posters and leaflets related 
to health information or health promotion advice, alerting 
people for example to the symptoms and dangers of 
particular serious diseases and conditions, or drawing 
attention to various charities and facilities offering help and 
advice to individuals and groups.  The posters were 
designed to be eye-catching, featuring small quantities of 
information in large print, often in conjunction with 
photographs or other illustrations, whereas the leaflets were 
in small format, offering more detailed information.  Many 
of the posters were somewhat faded and tired-looking, and 
some of the leaflet holders were empty.  Leaflets in one 
area had become scattered over a tabletop and the floor.  It 
was a further drain on precious staff time to keep displays 
featuring posters and leaflets in public areas in good order. 
As well as healthcare and health promotion information, 
there were also directional signs, and notices warning of 
the consequences of violent or abusive behaviour towards 



staff and other patients, and about the procedures to follow 
should anyone wish to make a complaint.  There was also a 
plan of the hospital.  Many of these items were juxtaposed 
with signs and notices directed mainly at staff, such as lists 
of names and extension numbers, which tended to overflow 
from the area behind the reception counter.   
There was no information at all about waiting times for 
treatment.  There was clearly a requirement for this 
information since staff were continually asked by patients 
both for general information about the average waiting 
times that day and for specific information about their 
personal waiting time.  This kind of information would 
enable patients to make transport arrangements, and to let 
anxious family members know roughly how long they 
would be at the hospital.  It would also help reassure them 
that they had not been forgotten.  Information about 
average waiting times could be freely available by means 
of a public display.  Linked to this, information about the 
routine activities of staff may also be of value, since many 
of the negative comments observed by the authors related 
to the perceived (by patients) non-activity of the staff.  It 
was not obvious to patients or visitors who were unfamiliar 
with the way in which the department worked that, for 
example, the nurses who were ‘just standing around 
talking’ by the whiteboard were engaged in important 
planning and management work vital to the scheduling and 
continuity of patient care, nor that doctors who were 
‘sitting down writing’ were not only recording case notes, 
an important activity in itself, but also using the time 
provided by this activity to ‘develop their thinking’ (as the 
doctors put it) about what was wrong with a patient, and 
how best to treat her condition.  Therefore, a strategy that 
informed patients why clinicians engaged in these 
activities, which undeniably took up a lot of their time, may 
help to avert patients’ negative perceptions.  Still other 
information about the hospital could be provided via such a 
public route, similar for example to the information 
available on the hospital website. 
In addition to this general ‘public’ information, there is a 
need also for more specific ‘private’ information directed at 
individuals.  For example, a waiting patient typically wants 
to know where she is in the queue, and how long she can 
expect to wait.  It could also be useful to provide a 
summary of any treatment or tests she has had so far, and to 
inform her if there is a necessary waiting period for the 
results of such tests, which may contribute to any delay.  
However, tension exists between the advantages of 
providing individuals with adequate and timely information 
about their treatment while at the same time avoiding 
overburdening the staff with requests for information, and 
the need to preserve privacy, which is backed by force of 
legislation such as the UK’s Data Protection Act.  A public 
display is therefore unsuitable for conveying some aspects 

of patient information, and an alternative solution is 
necessary. 

PUBLIC AND PRIVATE INFORMATION 
Much of the HCI and CSCW research on information 
displays has concentrated upon the provision and exchange 
of information among work groups.  One strand of this 
research features systems which combine ambient ‘public’ 
or ‘semi-public’ displays, providing general information, or 
information at a low level of detail, augmented by PDAs 
which are used to access more detailed, or more personal 
aspects of this information, e.g [7, 18, 21, 34, 41].  This 
model reflects to some extent the existing provision in the 
hospital, of posters and signs displayed on the walls, and 
leaflets available for closer scrutiny or for later reference.  
Indeed, such an arrangement is commonplace in all sorts of 
environments.  However, it is unlikely, for reasons of 
access and expense, that PDAs would be suitable for areas 
such as this, which are genuinely ‘public’ in that anyone 
may enter them at any time, as opposed to work contexts to 
which only co-workers have access.  Theft of equipment, 
from doctors’ personal mobile phones to portable hospital 
equipment, was a recurring problem in the A&E 
department we studied. 
Building on single-display groupware approaches that 
utilize conventional large shared displays, work by 
Shoemaker and Inkpen [44] on single-display privacyware, 
defined as systems that allow private information to be 
shown within the context of a shared display, seems 
promising.  However, their system requires that pairs of 
users wear specially adapted glasses to view private aspects 
of the information shown on a shared display, and although 
the system was successful in the context of allowing shared 
and individual work activities to take place side by side, it 
too, is unlikely to be suitable in this form for use in a public 
space such as the A&E waiting area.   
Apart from the unsuitability for this domain of the 
equipment required for these approaches, it is likely that 
the issues of privacy involved within a work context would 
differ in important ways from those involved in supporting 
patients and visitors in the truly public domain of a hospital 
waiting area.  ‘Public’ and ‘private’ are not absolute 
qualities [6].  Privacy, for example, can be taken to mean a 
person’s ability to manage what information about herself 
is made public, to whom it is made available and for what 
purpose it is used [22], and this will be heavily dependent 
upon the context in which it occurs.   
Palen and Dourish [39] note that ‘as a dynamic process, 
privacy is understood to be under continuous negotiation 
and management, with the boundary that distinguishes 
privacy and publicity refined according to circumstance’.  
Therefore, any essentialist public/private dichotomy is 
over-simplistic.  Greenberg et al [21] suggested that these 
terms do not represent watertight categories but merely 



indicate the extremes in a spectrum.  As they also noted, 
people constantly shift their attention seamlessly between 
the private and the public, and gradations in between, and 
what is more, people’s actions when shifting objects or 
information between the private and the public are 
straightforward and easily read by others, and this is 
reflected in the language we use to describe such actions.  
Luff and Heath [29], in their work on paper-based medical 
records, noted that there should be mechanisms in a work 
environment for supporting the movement of data from ‘the 
individual and private’ to the ‘collaborative and public’. 
Greenberg et al [21], however, described the difficulties of 
designing systems that reflect the flexibility of real-life 
private/public distinctions.  However, a successful system 
to support and inform patients in the manner we propose 
would necessarily reflect such aspects of people’s everyday 
behaviour. 
Greenberg [19] drew attention to the ways in which the 
behaviour of his children and their friends when playing 
action games on his office PC differed from their behaviour 
when playing the same games on a Nintendo set connected 
to a TV located in the lounge.  Interactions around the PC 
were constrained by the difficulties involved in accessing 
the controls and seeing the display, while their play on the 
Nintendo afforded more successful group involvement, 
allowing the children to scatter themselves around the TV 
in positions relative to the degree of their involvement in 
the play.  Greenberg [19] described how there is no 
‘public’ face to a desktop PC, and how when it is in use by 
one individual, other people tend not to look at what is 
displayed on its monitor unless invited to do so by the user, 
as it is somehow considered to be a ‘private space’, a thing 
that isolates.  Greenberg and Rounding [20] further showed 
how users of their Notification Collage system used it 
differently when it appeared on a public display from when 
it was accessed via their desktop computers.  For instance, 
people would draw the attention of others to items on the 
public display, and would converse around them.  This did 
not happen with desktop machines.  Rogers and Rodden 
[43] discussed the sub-optimal nature of single-user PCs 
for collaborative work involving two or more participants, 
and stressed the importance of designing  ‘shared 
information spaces’ to show participants, on first entering 
the space, where and how to position themselves vis à vis 
the information resources and the other participants to 
enable sharing and comfortable interaction.  Such 
characteristics of different types of displays, and also their 
location and position in the world can afford or inhibit 
public interaction.  They may therefore also afford or 
inhibit the possibility of providing different types of 
information to individuals and to groups within the same 
context. 

CITIZENS, SPHERES AND SPACES: A FRAMEWORK 
FOR PUBLIC INFORMATION SYSTEMS DESIGN 
A perennial problem in systems development with 
gathering data on users, their activities and their 
environment is how we move from the data collected to 
system designs.  In this instance, how do we move from 
ethnographic field notes, photographs and questionnaire 
results to designs for information provision in the A&E 
department?  In our work, we have consistently emphasised 
the need for a principled approach to systems development, 
with traceability of requirements right through from field 
work to system implementation [36].  In this research, we 
have revisited and extended the established HCI design foci 
of user, task and domain, so that they are more relevant to 
designing for a social setting.  We propose the analogous 
foci of citizen, sphere and space respectively.  These foci 
help us to structure – or focus – the results of our field 
studies and identify requirements [27]. 

The User as Citizen 
The intended users of information systems in public 
settings may be viewed as ‘the public’ of the societies in 
which these systems will be embedded.  Designing a highly 
usable system is difficult, even if we know the specific 
users, tasks and domains that the system will support.  The 
problem becomes much more difficult if the specific users 
are not known in advance, such as when we are designing a 
system for the public.  Designing a system without 
studying its users is anathema to many in the HCI 
community, yet many systems are used by the public, and 
thus were designed without knowing in advance the 
specific users.  Such systems include the subway, trains, 
buses, electricity, highway management (signs, lights etc), 
telephone and television, and any system that supports or 
imposes social rules and regulations, such as voting [5].  
These systems were designed without having specific users 
in mind, but by targeting citizens.  So if we are to follow 
established HCI design wisdom in designing pervasive 
systems for the public, then we need to study our potential 
users: citizens. 
The concept of a citizen can be more meaningful than the 
concept of a user in the social realm.  We may know little 
or nothing about the users of a publicly available, large-
scale pervasive system, but there are a number of things we 
can know about citizens. Such information includes 
citizenship rights, how citizens view public systems (e.g. 
TV, public transport etc), and what type of access to public 
systems citizens prefer or require. 
Citizenship has a long and chequered history, though 
throughout this history it has retained certain common 
attributes.  For example, citizenship comprises certain 
rights against, and obligations towards a community, and 
invariably implies membership of that community [26].  
However, it has often been used to exclude, as well as to 
include, and there have been numerous attempts to restrict 



citizenship to certain categories of people, thereby 
excluding other categories.  Such restrictions have tended 
to favour more powerful groups within a society, and 
disadvantage the less powerful.  In the UK, for instance, 
citizenship rights have been withheld at certain times, on 
the basis of factors such as gender, race, age and social 
class.  In our adoption of the concept within the HCI 
community, therefore, this aspect of citizenship must be 
taken on board, and our practices scrutinized. A useful 
question to ask ourselves about our designs is: are they 
truly inclusive, or do they, however unintentionally, 
effectively exclude some potential users?  How usable are 
they, and for whom? 
Marshall’s classic [32] account viewed citizenship as 
comprising three distinct components, which were 
achieved at different times.  The first part was a civil 
element, which encapsulated those rights necessary for the 
freedom of the individual, such as liberty of the person, 
freedom of speech, thought and faith, the right to own 
property and to conclude valid contracts, and the right to 
justice.  The second part was a political element, which 
Marshall characterized as the right to participate in the 
exercise of power, whether as a representative, or a voter.  
The third part comprised a social element, which was itself 
composed of a wide range of rights, from the right to a 
degree of welfare and security, to the right to play a full 
part in social life, living the life of a civilized being 
according to the standards currently prevailing in that 
society.  It is this social element which is of primary 
interest here, although it is not always easy, or useful, to 
consider these elements in isolation from each other. 
Marshall’s ideas have not gone uncriticised. For example, 
Giddens [15], Mann [31] and Turner [47] have variously 
criticised the apparent evolutionary character of Marshall’s 
account of the historical and social processes involved in 
the development of citizenship.  Giddens [15] pointed out 
that additionally, citizenship rights, as described by 
Marshall, are not necessarily as unified and homogeneous 
in character as Marshall seems to indicate.  On the 
contrary, they may have been achieved as a result of very 
different types of political struggles, and furthermore, once 
achieved, they are not necessarily irreversible.  Mann [31] 
took issue also with what he termed the ‘anglocentricity’ of 
Marshall’s approach, and others have argued that his 
preoccupation with social class has ignored, or at least 
obscured, important issues of gender and ethnicity, even 
within the framework of exclusively British society [40]. 
Nevertheless, Marshall’s conceptualization remains an 
influential one, and one that has proved to be useful in 
respect of thinking about such things as social rights, and 
access to services, and it is in this sense that it is of value in 
thinking about system design and usability.  More recently, 
social citizenship has been linked with issues of usability 
for particular groups such as the elderly [24, 46] and 

disabled people [13], with the provision of government 
information to the general public [8, 12], and with issues of 
privacy [1, 42].  Meanwhile, Dearden and Walker [11] 
have begun to examine issues of citizenship in respect of 
what they call ‘civil society’ (p.157) but which, according 
to Marshall’s model, merges the civil with the political 
elements of citizenship. 

Information Spheres 
The second concept used in our approach is that of 
information spheres: public, social and private.  These 
concepts describe how information and services may be 
classified according to the kinds of access to them that are 
required.  The spheres concept may be used in conjunction 
with the other two concepts of our framework, citizens and 
spaces, as a means of validating or generating a mapping 
between physical location – such as an A&E waiting area – 
and the information and services that are provided, as well 
as addressing privacy and ownership issues [25, 27].   
The term public sphere was introduced by Habermas [23].  
He analysed the development of media from the early 
eighteenth century up to today, tracing the emergence of 
the public sphere.  The public sphere is a conceptual area 
of public debate in which issues of general concern can be 
discussed and opinions formed.  It has also been defined as 
the space in which citizens deliberate about their common 
affairs, and a site where social meanings are generated, 
circulated, contested and reconstructed [14]. 
Acknowledging that public and private merely indicate the 
extremes in a spectrum, we consider the ‘non-public’ 
sphere in two categories.  The first is the private sphere, 
which deals with completely private issues, services and 
information, access to which must be tightly controlled.  
The second category, covering the spectrum between the 
two extremes of public and private, is the social sphere.  
Social spheres contain information relevant to a group of 
people.  Social dynamics and constraints prohibit 
information in a social sphere from being made completely 
public.  Hence, the public sphere is not simply a collection 
of social spheres.  In recent generations, the telephone has 
been the technology most associated with the development 
and maintenance of the social sphere.  For some people the 
phone is a way of extending private boundaries beyond 
their home to family and friends who are welcome to call at 
any time.  The phone is used to capture a friend or 
household and bring them into an elastic, psychological 
domain of social space.  A private call has the effect of 
relocating the other psychologically within the social 
sphere.  In the A&E setting, the fact that a doctor may ask 
friends and visitors to leave the room is an example of the 
kind of social norm that dictates the creation of social 
spheres.  The patient-doctor relationship may require that 
other people leave both the physical space and the social 
sphere in which the activities of that relationship are 



conducted and the associated information is made available 
within the shelter of doctor-patient confidentiality. 
The categories of public, social and private spheres 
describe how the information that we deal with may be 
categorised in social terms.  These categories, along with 
their respective chunks of information, can help us in 
understanding how we can categorise a specific task, 
service or information offered by a computing system in a 
public setting.  For example, the task of sending a message 
to a friend, and the respective digital service that allows us 
to do so, fall in the category of the social sphere.  On the 
other hand, a task such as looking up the train timetables 
would be included in the public sphere.  This ‘assignment’ 
of services to specific spheres can help us in the design 
process, as we discuss below.   

Public, Social and Private Spaces 
In trying to identify the social dimensions of domain, we 
start by noting the difference between space (physical 
location) and place (social dimensions) [25].  A place has 
embedded understandings and protocols of what is 
regarded as appropriate behaviour.  Places have values 
attached to them.  Places tend to convey cultural meaning 
and frame our behaviour.  In addition, the presence of 
others within a place has an effect on how we behave and 
perceive the place. 
Building on, for example, Green [17], we propose a top-
down approach that categorizes all possible spaces in three 
main groups: public spaces, social spaces and private 
spaces.  (Note that although they are called spaces, they are 
places in the sense used by [25].)  These notions carry with 
them a great number of characteristics and understandings 
that are peculiar to each society or social group.   
Public spaces are open to everyone, mainly because they 
usually belong to the community itself, e.g. a town square 
is a public space.  On the other hand, private spaces are 
spaces controlled by an individual, which can be used in 
whatever way the owner sees fit.  Private spaces promote a 
sense of security and privacy, such as a bedroom or a toilet.  
Again covering the range between the extremes of the 
public-private spectrum, we describe social spaces are 
those spaces that are neither private nor public.  Examples 
of such spaces include homes, cars, hospital treatment 
cubicles etc. 
It is important to stress that public, social and private 
spaces are not simply defined by their geographical 
coordinates.  Therefore, it is not helpful to try to categorize 
‘pure’ locations, i.e. is a house a social space?; is a park a 
public space? etc.  The criteria for categorizing a location 
need to address the values attached to the location and the 
things that are happening there.  Similarly to the boundaries 
between information spheres described earlier, the 
boundaries between the three types of spaces we propose 
are also quite dynamic and fluid.  A good example is ‘the 

park’, which can be seen as a public space or a social space 
(e.g. a group of friends playing a board game in the park). 
In the A&E department, there is a large public space, the 
waiting area, with a number of contiguous social spaces 
such as the resuscitation room (‘resus’), treatment cubicles, 
reception desk and administration area.  The only private 
spaces, either for patients or staff, are the toilets.  

Interaction Spaces 
Interaction spaces describe volumes of space that are 
created by artefacts such as computers or physical objects.  
These volumes of space define the boundaries within which 
the device or artefact is usable [37].  Goffman [16] 
described ‘participation frameworks’ through which 
participants in interaction use bodily alignment vis à vis 
other participants, eye contact, tone of voice and other 
resources provided by the situation to maintain and to 
display shared task orientation and attentional focus.  Our 
previous work [37] suggests that collaborative activities 
that rely upon a shared artefact break down predictably 
whenever a participation framework extends beyond the 
boundaries of the interaction space defined by the shared 
artefact. 
If we take the example of the A&E waiting area as a public 
space, an interaction design that included everyone present 
in the waiting area would generate a public interaction 
space.  For example, a large display showing waiting times 
could create a public interaction space.  On the other hand, 
waiting time information presented via audio headsets 
would create a private interaction space despite the person 
wearing them being in a public space.  Finally, groups of 
people interacting collaboratively with artefacts are acting 
within a social interaction space.  Consider a group of 
relatives sharing a crossword puzzle in the waiting area.  
The interaction space that is created by the puzzle is a 
social interaction space, since the relatives are included in 
it but not everyone in the waiting area is. 
The characteristics and boundaries of the interaction space 
are defined by the characteristics of the artefact, the users 
and the environment.  Interaction spaces may, for example, 
be visual, such as the interaction space defined by a 
computer’s display.  In this case, characteristics such as 
size and orientation of the display, ambient lighting etc are 
crucial to the definition of the interaction space within 
which the display is usable. 
Interaction spaces may also be auditory.  Once again, the 
characteristics of the users, the sound sources and the 
environment define the characteristics and boundaries of 
the interaction space.  Aoki et al [2] describe a study in 
which visitors to a historic house used a tourist guide 
application with audio information presented via a single 
ear headset.  They noted that ‘this configuration leaves one 
ear available to hear sounds from the external environment’ 
(p.432).  They ruled out playing the audio content into the 



open air, via loudspeakers, because ‘this approach is 
problematic in a public space with a large number of 
visitors’ (p.433).  They ruled out the use of two-ear 
headsets because ‘two-ear headsets had a strong isolating 
effect and inhibited the ability to converse.  By contrast, all 
single-ear headsets enabled participants to converse easily’ 
(p.433). 
We argue that the effects observed are explainable and 
predictable as the effects of creating differing auditory 
interaction spaces.  Open air broadcast of audio content via 
loudspeakers creates a public interaction space within 
which groups of people can interact with respect to the 
audio content.  However, because of the characteristics of 
this type of interaction space, conflicts will arise when 
different people attempt to participate in separate 
interaction spaces within the same (physical) public space 
at the same time.  The characteristics of audio will result in 
a distracting cacophony rather than a set of usable 
colocated interaction spaces. 
Two-ear headsets, whereby only the wearer has access to 
the audio content delivered by the device, create a private 
interaction space whose boundaries include just the person 
wearing the headset.  This has a doubly isolating effect.  
Other people are excluded from the interaction space 
defined by the headset, while the wearer is excluded from 
other auditory interaction spaces that may be copresent in 
the same (physical) space. 
The standard effect of a single-ear headset is to create a 
private interaction space for the wearer (from which others 
are excluded) while allowing the wearer, using her free ear, 
to engage in participation frameworks within surrounding 
public and social interaction spaces.  This removes one of 
the isolating effects of two-ear headsets.  The effect of 
Aoki et al’s work was to create a new social interaction 
space by allowing a participant to eavesdrop on what her 
partner could hear in his single-ear headset.  This enabled 
participation frameworks to develop within the boundaries 
of this social interaction space, thereby enabling 
collaborative activities that otherwise would not have been 
possible. 

DESIGNING PUBLIC INFORMATION SYSTEMS 
Together, the concepts of interaction spaces and 
information spheres – public, social and private – aid us in 
mapping from physical spaces to the technological artefacts 
that are available to us as developers and the forms of 
interaction we wish to support.  Through the design of 
artefacts (display hardware, audio output, software 
interfaces etc), we define the interaction spaces within 
which people may interact with the information presented  
and, in some cases (i.e. public and social interaction 
spaces), with other participants.  Through the identification 
of the information sphere into which a particular service 
falls, we can determine what kind(s) of interaction space – 

and, from there, what artefact designs – we require in order 
to provide that service in different settings, such as public, 
private or social spaces. 
For example, a person wants to access a particular service 
or information that is in the private sphere.  Within a 
private (physical) space, she may be happy to access that 
service or information in a public interaction space, 
whereas in a public (physical) space, she would want it 
presented in a private interaction space.  So, to determine 
how to deliver the same service to her, the system needs to 
take account of the information sphere and the physical 
space, in order to know what kind of interaction space to 
create. 
In the A&E department, we have a situation with various 
stakeholders; to simplify, there are patients and healthcare 
staff.  We have a range of information and services that we 
wish to provide to these stakeholders.  We have a large 
public space, with a number of contiguous social spaces 
such as the resuscitation room (‘resus’), treatment cubicles, 
reception desk and administration area.  There are few 
private spaces. 
Some information or services that we wish to deliver in this 
setting may fall in the private sphere, e.g. her blood test 
results are available to a particular patient.  Some 
information or services that we wish to deliver may fall in 
the social sphere, e.g. all patients with a particular ailment 
are invited to a clinic on Thursday.  Some information or 
services that we wish to deliver may fall in the public 
sphere, e.g. average waiting times today are 4 hours. 
In designing systems for the delivery of these services or 
information, we have available a range of artefacts, such as 
devices from PDAs to wall-sized displays.  We can use 
these artefacts to define interaction spaces that map the 
appropriate information sphere – appropriate, that is, to the 
citizen’s current activity and information requirements – to 
the current space in which the citizen is located. 
Our framework will not design systems for us but it will 
support us in making design decisions.  For example, we 
might consider using PDAs and headsets to create private 
interaction spaces for patients to access their hospital 
records and communicate via a video link with a doctor 
while they are in the public space of the A&E waiting area.  
The private interaction space thereby maps the social 
information sphere of the patient’s record and conversation 
with the doctor safely to the public space of the waiting 
area.  However, in proposing this design solution, our 
identification of the A&E waiting area as a public space 
with particular characteristics of its own should raise issues 
associated with that physical space, such as the issue of 
thefts of mobile equipment.  Indeed, our identification of 
the relevant information sphere as social may raise ethical 
or legal questions about the nature of patient records as 
private or social information. 



CONCLUSION AND FUTURE WORK 
This paper argues the need for developing a theoretical 
base on which to found design principles for information 
systems.  An example of such a theory is presented that 
addresses the provision of public and private information 
and services in public settings.  The theory helps to map the 
interaction spaces created by particular designs to the 
public, private and social information spheres required by 
citizens in public, private and social spaces.  Of particular 
concern is how to design interaction spaces to support the 
private information sphere in public (physical) spaces.  
Palen and Dourish (p.130) note that ‘our most familiar 
ways of managing privacy depend fundamentally on 
features of the spatial world and of the built environment, 
whether that be the inaudibility of conversation at a 
distance, or our inability to see through closed doors.  With 
information technology, our ability to rely on these same 
physical, psychological and social mechanisms for 
regulating privacy is changed and often reduced’.  Our 
ongoing work must include testing our theoretical 
developments in systems development practice. In turn, the 
production and evaluation of such systems will serve to 
refine our theoretical understandings that enable 
explanation and prediction for the design of public 
information systems.   
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