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S.J. McKenna, F. Marquis-Faulkes, A.F. Newell, P. Gregor, Requirements gathering
using drama for computer vision-based monitoring in supportive home environ-
ments, Gerontechnology 2006; 5(1):29-45. The use of theatrical techniques to pro-
voke discussion amongst potential users of gerontechnology in order to assist
with the design process was investigated. Specifically, the technology being de-
veloped was automated visual tracking and monitoring to support older people
within their homes by analysing their activity and raising the alarm should they
fall. A professional author produced a variety of stories, manifested as relatively
short video scenarios, illustrating the various ways in which the technology might
operate and be used. Professional actors played out these scenarios as video clips 29
which were shown to groups of potential users as a means of generating discus-
sion. The result was a rich, qualitative method of data collection used successfully
with older people and providing a systematic way of accessing their valuable input
on the design of a tool to help them to live independently. The method provided a
way in which the results of drama, and the discussions provoked, could be fed
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The potential use of advanced, com-
puter vision-based sensors in supportive
environments for the elderly was being
investigated. Specifically, an automated
tracking and monitoring system was en-
visaged to support older people within
their own homes by monitoring their
activity and detecting falls. A prototype
vision system has since been developed
using ceiling-mounted cameras'. Van
Bronswijk et al.? proposed a taxonomy
for gerontechnology in terms of do-
mains and impacts. The technology
being investigated here applies to the do-
mains ‘health and self-esteem’ and ‘hous-
ing and daily living’ as identified in that
taxonomy. Its potential for impact is pre-
dominantly in the area of ‘care support
and organisation’.

The context in which technology is used
becomes particularly important when it
will support individuals in their own
homes. If social alarms are to become
part of broader intelligent telecare sys-
tems, it is vital to establish the ways in
which potential users would prefer sys-
tems to operate and not to make major
decisions before a proper consultation
with users®*. Previous experience with
functionally similar technology (such as
the wall-mounted and pendant com-
munity alarms) can affect users' expecta-
tions of such systems.

The novelty of this application of techno-
logy and its context of use, mean that
the designers need to address usability,
acceptability and ethical considerations
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at a very early stage in the design pro-
cess. It is therefore important to utilize a
user-centred design process which in-
volves potential users early on. This is es-
pecially important when the user group
has very different characteristics from
the designers, such as when the user
group is made up of older people’.
There are, however, particular chal-
lenges in involving older people in such
a process; Newell and Gregor® suggested
the concept of user-sensitive inclusive
design rather than user-centred design
in order to capture these differences.
There are, for example, significant prob-
lems in facilitating discussions with
older people, particularly if these discus-
sions are concerned with new techno-
logy. Various studies report on the
problems of running focus groups with
older adults. Keeping focus groups ‘on
task' and retaining their attention while
collecting in-depth information has been
found to be difficult with groups of more
than three older adults”® and there are
major difficulties in discussing abstract is-
sues. The fact that older people may be
very much less aware of modern techno-
logy than younger age groups presents a
further challenge. Therefore, traditional
focus groups, even if they operate a
story-telling metaphor, would not be
very successful with older users. There
is a need to provide concrete examples
of the use of a system which would be un-
derstandable by older people. It is thus
necessary to find instantiations of a tech-
nology, prior to it being developed,
which can be used to facilitate discus-
sion on the characteristics of possible sys-
tems which would make them useful for,
and acceptable by, older people. We be-
lieved that theatre, recorded and presen-
ted on video, could be an effective and
appropriate method of facilitating such
discussion. It was thus decided to invest-
igate the novel use of this art form in
order to assess its utility in this context
and to inform the development of the pro-
totype monitoring system.

The next section motivates and dis-
cusses the use of computer vision for
monitoring older people at home. The
paper then discusses the use of user
stories, scenarios and drama in the con-
text of involving users in the technology
design process. A methodology based
on drama on video is then described
and applied to the case of vision-based
home monitoring. The outcomes, and
more generally the use of such a meth-
odology for requirements gathering for
gerontechnology, are then discussed
and some conclusions are drawn.

VISION-BASED SENSING FOR SUPPORT -
IVE HOME ENVIRONMENTS

The population of the developed world
is getting older. In Scotland, for ex-
ample, recent estimates are that 19% of
the population is of pensionable age
and that the proportion of people aged
60 and over will increase by more than
a third by 2026 while the population as
a whole will show a slow decline over
the same period®. The increasing num-
bers of older people and the decreasing
numbers available to take care of them?
provide a strong motivation to find
ways to use technology to help assist
people to provide the caring that is
going to be needed.

Unintentional falls in older people were
estimated to have cost the UK govern-
ment £981 million in 1999, imposing a
substantial burden on health and social
services'’. The cost of falls in the US
was estimated'' as $20.2 billion in
1994. Approximately one third of older
people living in the community fall at
least once a year (many suffering mul-
tiple falls) and falling rates increase
with age above 65 vyears'’. In com-
munity-dwelling older people about half
of falls occur in their homes'?. Falls are
a major cause of death in older people.
They are the key event in the pathogen-
esis of hip fracture and can play a role
in accelerating the downward spiral in a
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frail older person'®. Falls are a serious
problem not just in terms of actual risk
but also of perceived risk which can re-
duce activity following a fall'*. As Tin-
netti et al.”” noted, “fear is a fall-related
consequence that may limit function bey-
ond what might be expected from the ef-
fects of injury or underlying physical
ability alone". However, perceptions of
risk vary. One recent study of com-
munity-dwelling older people reported
that 72% of those who had experienced
a fall in the previous 12 months did not
consider that they were at risk of having
another fall'®. A French study'’ found
that 10 out of 48 elderly patients hospit-
alised after a fall had been on the
ground for more than one hour'. Wild
et al.'® found that half of those experien-
cing a long lie (i.e. remaining on the
ground for more than one hour after a
fall) died within six months of the fall.
This was even when there was no direct
physical injury: death was usually from
a complication such as bronchopneumo-
nia, dehydration or hypothermia. The
speed with which emergency help is aler-
ted to a fall is crucial to the faller's
health, especially when that person is
older.

Passive fall detectors worn on the hip
are available commercially'®. However,
they are often not worn when returning
home, during housekeeping tasks prone
to cause false alarms, or when uncom-
fortable?®. Similarly, active alarms made
available on pendants or bracelets are
often not worn?'. There is evidence that
home environments able to monitor the
activities of their occupants automatic-
ally can be used to help extend independ-
ent, quality living and reduce healthcare
costs???°. Sensors embedded in the phys-
ical, built environment have the advant-
age of ensuring compliance within the
home. For example, passive infra-red
(PIR) sensors, pressure pads and fridge
door sensors enable room occupancy,
presence in a particular area or use of a

fridge to be monitored, respect-
ively®??32¢  preliminary work has been
performed using low-resolution infra-
red sensing for fall detection®”?°. High
resolution infra-red sensing remains rel-
atively expensive. However, sensors
based on visible spectrum images and
video signals can potentially provide
rich sources of information®®'?*. Per-
haps more than with other types of
sensors, issues of acceptability and eth-
ics need to be addressed.

A number of interpretive aims can be en-
visaged for image-based sensors, ran-
ging in complexity from monitoring
room occupancy, to automatically de-
tecting falls and performing detailed
analyses of activity patterns. Significant
dynamic factors that are predictive of
falling and that could be monitored visu-
ally include low mobility, long times in
bed and poor lighting. Reduced mobility
can be predictive of a fall and has other
health implications. Inactivity detection
can, in a context-dependent way, indir-
ectly indicate ill-health or a fall. Activity
patterns such as repetition as well as
significant changes in daily or weekly
patterns might also be detected. The
resulting information could be used as
part of an alarm system, potentially de-
tailing the nature of the alarm event
and providing evidence for this informa-
tion. It could be used for prediction and
thus prevention of falls through risk as-
sessment. Retrospective analysis of
logged data (for instance, summary stat-
istics, trajectories and perhaps image
data) could also be used to provide in-
sights into behaviour and health for
care providers and researchers. Import-
antly then, it must be decided at what
level of abstraction to interpret automat-
ically the activity and behaviour of the
older person and how to use the result-
ing data.
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USER STORIES AND SCENARIOS IN A
HUMAN-COMPUTER CONTEXT

User stories are a traditional way of gath-
ering requirements and exploring design
and usability issues within technology de-
velopment. Such stories are the real or
imagined experiences of people: what
they do and what they want. Imaz and
Benyon?®' suggest that they are the “first
artifacts that we use in order to describe
interactions". Original user stories can
be rich in contextual information and cap-
ture much of the intentions of the user.
Scenarios are narratives describing what
people do when engaged in particular
activities and are more structured than
the original user stories®2. Scenarios can
be based on in-depth ethnographic stud-
ies®* or on brief collaborative sessions
with potential users. They are designed
to raise particular issues, taking the es-
sence of what users have said and com-
bining selections from a number of
stories. Scenarios have been used to "cla-
rify implicit assumptions, raise design
questions, suggest design solutions and
aid communication within the design
team", helping to maintain user focus
and providing an effective communica-
tion tool**.

A wide range of views on scenario-based
design were collected together in Car-
roll*?, emphasizing contextual informa-
tion and the HCI-software engineering
perspective where the adoption of use
cases has been advocated®®. Carroll®®
has developed the use of scenarios
throughout system development. Scenari-
os of use facilitate the gathering and use
of contextual information. User stories
with specific concrete details are de-
veloped into precise use cases which at-
tempt to completely formalize all of the
requirements relating to a particular in-
teraction with the system. Benyon and
Macaulay** make a distinction between
concrete and abstract scenarios. They
suggest that concrete scenarios are use-
ful for prototyping and “walking

through' design ideas, and that use
cases can provide the formal specifica-
tions required by software engineers. In
contrast, abstract scenarios are useful
for generating ideas and developing an
understanding of the domain. They sug-
gest that "the designer needs to ab-
stract, or conceptualise experiences
from a range of user stories to come up
with an abstract scenario, make design
decisions and then come up with con-
crete scenarios which can then be collec-
ted into use cases."

Design by storytelling or scenario build-
ing has been described by Moggridge®”
as a way to enable the visualisation of
possible design solutions. He describes
their use within a four-step process in-
volving understanding, observing, visu-
alising and evaluating. In such a
process, storytelling or scenario build-
ing forms the key connection between
observing and visualising. This tech-
nique has been used for eliciting design
needs of older people. Storytelling can
provide a wealth of qualitative and con-
textual information, some of which can
be very germane to the design process.
Much of the data from storytelling,
however, may not be directly relevant to
the design questions being asked.
Listening to stories and extracting what
is relevant to the specific design is not a
trivial process and requires significant
learned skills.

THE Use oF DRAMA

The discipline of writing fiction is one
way of encouraging a focus on the im-
portant and relevant issues in life stor-
ies and this is often instantiated as
drama. Drama, derived from the Greek
word dran meaning ‘a thing done’, im-
plies action; it is about creativity, ima-
gination, feeling, symbol and metaphor.
Theatre thus provides a very powerful
way of telling stories and should have a
place within user-centred design pro-
cesses.
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Theatre in design

Salvador and Howells*® describe what
they call a focus troupe, involving the
use of live drama with a group of naive
potential users to create a common con-
text for a new product concept®®. They
showed that the common, shared contex-
tual experience that could be estab-
lished by actors allowed an audience to
understand a new product concept
quickly and to discuss it with each other
and company representatives. The use
of drama to communicate the product
concept to the audience allowed them
to make suggestions about the possibil-
ity of use in contexts not considered by
the designers. Salvador and Howells re-
ported that production of a focus troupe
event could be speedier than a more tra-
ditional focus group. They concluded
that this was a unique methodology for
eliciting relevant comments about
products that did not yet exist.

Dishman*® describes the use of what he
called informance (informative perform-
ance) in the design process, specifically
in the ElderSpace project. Designers ad-
opted personae based upon combina-
tions of people they had studied. Each
designer advocated for his or her per-
sona and used improvisation and acted-
out storyboards. Subsequently, the de-
signers shared their design ideas with
other design engineers through a live
performance. Informance helped the de-
signers consider how individual users
were embedded in larger social systems
and to evaluate the technical and interac-
tion infrastructure.

Strom*' has borrowed from theatre by
using mobile devices as props in role
playing exercises within a design pro-
cess. This provided interesting insights
into the design of such devices. Strom
warned that scenarios often give a mis-
leading and overly optimistic impression
of the users, of what can be implemen-
ted in an interface, and of how an inter-

face will function in actual situations of
use. He investigated the use of creative
writing techniques, which occur more
naturally in theatre, for developing real-
istic scenarios. He found that scenarios
which are driven by the emotions and
motivations of believable characters,
may result in a more realistic evaluation
than more traditional, ‘objective' scenari-
0s.

Howard et al.** proposed the use of con-
textual scenarios based on current prac-
tice in the design process. Stakeholders
participate in design sessions by acting
out these scenarios.

Forum theatre

A particularly powerful theatrical tech-
nique called forum theatre was de-
veloped by Augustus Boal within his
‘Theatre for the Oppressed’ in Brazil as
a way of empowering audiences to ad-
dress questions of political import-
ance®. Forum theatre is essentially
interactive theatre in which a theatre
company sets the scene for a discussion
by acting out a concrete example of an
issue in a way which includes the essen-
tial elements of theatre: the emotional
aspects of the characters and conflict.
Discussions with the audience are then
conducted by a highly trained facilitator
who encourages the transition from a
narrow focus on the situation portrayed
into a more general discussion of the is-
sues. The actors take part in these dis-
cussions, staying in role as the
characters they are representing. As
part of this process, the scene may be
re-played with the audience taking the
role of director of the play. The sugges-
tions made by the audience thus control
the sequence of events in the play,
rather than the original scripts. Other
theatrical techniques may also be intro-
duced such as the actors staying in role
and responding to questions from the
audience or the audience being asked
"what is a particular character thinking
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at this time?" Forum theatre has been
used in the UK to address many issues in-
cluding homelessness and empowering
young people. Foxtrot Theatre, an inde-
pendent theatre company in Scotland,
has further developed forum theatre
techniques for training medical students
and palliative care staff and for com-
munity consultations concerning the de-
livery of social and health services to
older people. This pioneering approach
to training and consultation has been
shown to be very successful in encour-
aging people to address complex is-
sues. It has the characteristics of role
play but is much more successful as it
uses professional role players and
avoids the embarrassment often found
when members of an audience are
asked to role play. It has the advantage
of depersonalising an issue, e.g. a fiction-
al character is blamed rather than a real
person. A particular, concrete and realist-
ic situation can be discussed which may
be very personally relevant to members
of the audience but they can comment
on it as an event happening to an actor
rather than to them. These techniques
have been found to be particularly use-
ful for addressing ethical issues, the
needs of older people and for encour-
aging professional carers of older
people to address complex issues of
care in the community.

METHODOLOGY USING DRAMA ON VIDEO
The proposed drama-based methodo-
logy is inspired by forum theatre but
uses drama on video rather than live
drama. This is more economical, allow-
ing a range of different audiences to par-
ticipate at different times and in
different physical locations. The method-
ology begins with user stories along
with technological considerations and
proceeds with development of scenarios
which are then acted, recorded and
used in a series of facilitated discus-
sions. The process, which will now be de-

scribed in more detail, is iterated using
more specific scenarios and the find-
ings are fed into the design process.

The initial stage involves an informal
gathering together of stories about the
target groups' relevant experiences.
This includes the use of traditional
focus groups to consider generic issues.
Even at pre-prototyping, a number of
technical decisions will have been made
and it is important to integrate these at
this stage to provide an appropriate
focus for discussions. However, this
must be carefully balanced against the
danger of excluding technical possibilit-
ies of potential interest. Therefore,
while technical considerations are used
to provide focus, discussions initiated
within the groups concerning other re-
lated technologies are not inhibited.

The resulting stories and technological
considerations are then communicated
and explained to a professional script-
writer and director who collaborates
with the developers in distilling the es-
sence of the various stories and anec-
dotes so as to compile a set of specific
stories about fictional characters which
embody ways in which users might act
in the context of the novel technology.
Important points to be addressed by po-
tential user groups are identified. These
scenarios are then developed into short
video scripts designed to prompt discus-
sion of these points. The use of profes-
sional  writers and actors  with
experience of theatrical techniques and
the ability to suspend disbelief is essen-
tial in order to create realistic charac-
ters and believable drama (as Strom
recommends***). The scenarios are de-
signed to be short and concise and, cru-
cially, do not aim to resolve situations
or provide solutions. They promote the
conflict between characters which is es-
sential for a powerful theatrical experi-
ence.
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Following appropriate rehearsals, scenari-
os are filmed, possibly multiple times,
using audio and multiple video camera
viewpoints. The time such a process
takes depends on the nature and length
of each scenario. Previous experience of
interactive theatre suggested that five
minutes of drama typically leads to
about twenty minutes of discussion. Fol-
lowing filming, the video material is ed-
ited to provide coherent dramatic
scenarios. It is subsequently shown to
several different target groups. Each
video scenario is followed by a facilit-
ated discussion of the issues raised in
it. The discussions are recorded by a ded-
icated note-taker and, when appropri-
ate, using audio-video recording. A
suitable format is to show a short video
scenario (typically between two and five
minutes) and to allow approximately 20
minutes of discussion stemming from it,
aiming for a total time for a whole ses-
sion of approximately 90 minutes.

After qualitative analysis of the discus-
sions, issues which remain unresolved
and important issues arising are identi-
fied. The process is iterated to explore
these issues, generating a further set of
video scenarios for discussion with fur-
ther groups.

METHOD

This drama-based methodology was ap-
plied to help investigate the applicability
and feasibility of using intelligent visual
sensors for automatically monitored sup-
portive environments for older people.
In particular, it was intended to identify
the requirements of potential users in-
cluding occupants, family members, pro-
fessional carers and sheltered housing
wardens.

The process began by collecting stories
of older people's experiences of falling
at home, including a focus group of
older people who met to consider the

generic issues related to falls in the
home. This produced a number of stor-
ies. Scenarios were written based on
these stories and the technical consider-
ations outlined earlier, focusing particu-
larly on ethical and pragmatic issues.

Three professional actors were used for
the videos: a young woman and an older
man and woman. The older actors
played both an older person falling and
in other scenarios acted as carers. Sever-
al scenarios involved actors falling so
health and safety issues had to be appro-
priately addressed. Most scenes were
filmed in domestic environments similar
to those in which the sensors would be
installed. Initially, a video consisting of
four scenarios was produced and used
for discussions. Subsequently, further is-
sues were identified and a second video
containing three scenarios was pro-
duced. Each video containing multiple
scenarios was planned to last between
15 and 20 minutes (in order to have ses-
sions approximately 90 minutes in
length). Filming, using a Sony XM cam-
corder, took two days per video.

Full scripts are not reproduced here for
the sake of brevity. Scenarios in the first
video included older people falling and
carers discussing a new monitoring sys-
tem and how it worked. These were de-
signed to provoke discussion about: (i)
What currently happens when an older
person falls; (i) How a fall detector
might work in the case of a fall; (iii)
How the information about a fall should
be transmitted to a carer; and (iv) In
what circumstances activity monitoring
could be accepted and appreciated.

The second video consisted of three
scenarios to address remaining issues
in greater focus. The first scenario built
up a story about an older woman who
had had a fall detector installed and
whose busy daughter was alerted unne-
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cessarily (Figure 1). It was designed to
provoke discussion about false alarms
and how best to minimise their impact,
for example. In the second scenario, the
same older woman fell back into her
chair unconscious but the monitoring
system failed to detect a problem. This
raised discussion about system reliabil-
ity and scope as well as dependency on
the technology, for example. The third
scenario explored, in a humorous way,
the balance between the advantage of re-

SUMMARY OF DIscussiON OUTCOMES
Some of the main points arising from
the sessions are summarised here to il-
lustrate the type of input to the design
process obtained. Commonly arising
points are organised according to topics
of relevance to development of the tech-
nology.

The need for a passive system
There was agreement in all of the
groups that a passive system capable of

- ceiving support from a system and the autonomously raising the alarm in case
o possible intrusion of family or carers re- of an emergency would be useful and
E ceiving information about the older per- desirable. Many stories were told in the

. son's activities and, by implication, their = sessions about community alarm
3 state of health. pendants that were out of reach when
o needed and of pull cords that were tied
> The videos were shown to several up to prevent them being pulled acci-
= groups which included professional dentally and which were therefore inac-

carers, family carers and older people in cessible when required. It was, however,
a variety of living situations (independ-  thought that there would probably still
36 ent, sheltered housing and council hous- be a need for an active system so that
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ing), some with and some without a
community alarm (pendant or pull cord
system). There were in total eight ses-
sions and the groups that took part in
each are summarised in Table 1. There
was some overlap between the groups
shown the two different videos. The dis-
cussions were led by a trained facilitat-
or. While the overall goal was to
investigate the use of vision-based sens-
ing, discussion relating to other trans-
ducers such as pressure mats or body
worn monitors was not inhibited.

someone who felt unwell could raise the
alarm themselves. Therefore, there
might still be a need to have a body-
worn piece of equipment. If this was to
be incorporated into the system, it was
suggested that a waterproof wrist-worn
item should be designed that did not
get in the way (as the pendant did) and
that was not likely to be knocked acci-
dentally like a wall-mounted pull alarm.
(It was also suggested that there be
some sort of physiological measure-
ment taken from a wrist monitor so that

Table 1. The groups in the video discussion sessions

Video # | Name Group Nature
size
1 Servite Housing 7 Sheltered housing wardens; 1 director of a housing charity
Celebrate Age 9 Over 65s living in sheltered housing; 1 carer
Edinburgh 7 75-87 years, retired professionals living independently
Age Concern 17 Mainly in 70s and 80s, some fragile, partially sighted, early
dementia, or fell often; 4 carers
2 Servite Housing 3 As above
Celebrate Age 11 As above
Edinburgh 9 As above
Stroke 15 Carers & people who had had strokes
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people with the onset of health prob-
lems such as a stroke or a heart attack
could receive some warning). Many
people were afraid of falling and it was
widely believed that lack of confidence
and fear of falling led people to move
out of their own homes. There was a de-
sire for some help to allow people to
live at home for longer and to do so con-
fidently. It was thought that the reassur-
ance provided by a reliable system
would help to provide such confidence.

Domain of operation

The highest risk areas for falling were
generally thought to be the bathroom
and the bedroom. There was, however,
a strong desire for a system to cover all
parts of the home. It was suggested that
a system could even usefully monitor
garden and utility areas adjacent to the
home. It was generally thought that vis-
its to the bathroom during the night con-
stituted the greatest risk of falling
without a wearable alarm (e.g. pendant)
being worn. Other than simply forget-
ting to put the alarm on, one reason
given why people do not wear their
pendant alarms in such a situation was
fear of accidentally bumping them and
causing false alarms. Several parti-
cipants commented that such visits to
the bathroom were not always done
with a light on and that a vision-based
system might therefore need to be
linked to a light that came on automatic-
ally.

Integration with existing systems

When current community alarm systems
reach an alarm state, a voice connection
is usually provided between the occu-
pant and either a warden or a «call
centre. The occupant will typically know
the contacting person and an important
and reassuring human link is thus estab-
lished and can be maintained while the
emergency services are called, for ex-
ample. This approach whereby someone
who has fallen can be constantly reas-

sured until help arrives is one which po-
tential users wanted to have replicated
in any new system. Most people prefer
this to an automated voice system, for
example. Carers also wanted to be aler-
ted in case of an alarm by a real person
rather than via an automated message.
It was thought that it would provoke
high levels of anxiety in the carer if she
had to hurry to a relative after being
alerted by a machine. It was agreed that
it would be preferable to integrate any
new alarm with existing alarm systems;
as the group of wardens pointed out, it
could be too confusing for the occupant
to have more than one system in place.

System sensitivity

It was suggested that the sensitivity of a
passive detector should be tuned to the
user's circumstances. For example, a
person who had just come out of hospit-
al might need a more sensitive detec-
tion system than one who was fairly
healthy and unlikely to fall. In other
words, the system should err on the
side of caution at the risk of raising
false positive alarms in the case of a per-
son at higher risk. One borderline case
was identified as being when a person,
perhaps feeling unwell, fell backwards
into a chair or onto a bed upon trying to
stand up. It was thought that raising the
alarm in this circumstance would usu-
ally constitute a false alarm.

Visual output

Several researchers have previously ex-
pressed the opinion that image-based
monitoring would be unacceptable to
older people. The findings in this study
contradict this “received truth'. In fact,
all the groups were happy to accept that
although the system was based on
video input, it was not necessary for it
to store or transmit any visual images.
Although generally there was no desire
for carers to be able to see the older
people, the point was made that there
could be situations in which this would
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Figure 1. Stills from one of the video scenarios; Scene 1 of 'Peggy and the Fall Detector":
(a) Peggy sits and wonders;

(b) Peggy tells the monitor that it is important that it works;

(c) Peggy puts on some music;

(d) Peggy drops a jig-saw;

(e) Peggy lies down to pick up pieces;

(f) The fall detector begins to flash;

(g) Gill receives phone call about her mother;

(h) Gill rings Peggy to see if she is alright;

(i) Peggy is busy and does not respond to the phone;

(j) Peggy hears the phone, but it has stopped ringing before she answers;
(k) Gill assumes an emergency when her mother does not answer;

() Gill hurries to her mother’s home and is upset - there is no problem;
(m) Peggy and Gill discuss what has happened;

(n) Peggy is angry with the monitor that has led to a problem.
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be useful. For example, if the system
made a visual image available only when
it signalled an emergency, this would
provide a mechanism for immediately
checking how serious the alert was and
whether it was, in fact, a false alarm.
Some people, especially those who had
had strokes tended not to mind the idea
of a system providing visual images in
such circumstances. Others did not
want this to happen in any circum-
stances. A flexible system able to be con-
figured to cope with different needs and
preferences was thought to be best.

Notification and cancellation of alarms
Much of the discussion following the
scenario with the false alarm (in the
second video) concentrated on how to
alert occupants to the fact that an alarm
had been raised and how to provide
them with ways in which to safely cancel
a false alarm. Older people were keen
that there should be an easy and quick
way for them to cancel false alarms in
order to avoid help being called unneces-
sarily so that any associated embarrass-
ment or feelings of being a nuisance
could be avoided. It was suggested that
an alarm state should trigger an audio
signal similar in volume to that of a do-
mestic smoke alarm to help ensure that
it was immediately recognised by the oc-
cupant and could be quickly cancelled if
necessary. Some consideration was
given to older people who were deaf
and it was felt that a flashing light could
be used to alert a deaf person. A large
button on the phone or on a wrist watch-
like device were suggested as interfaces
for false alarm cancellation. It was poin-
ted out that older people need to be
given sufficient time to respond to an
alarm and in particular to cancel a false
alarm: hurrying to do so could of itself
cause an accident.

Activity monitoring
The potential for the level and nature of
activity to be monitored automatically

was discussed. In particular, the possib-
ility of raising an alarm in case of unusu-
ally prolonged inactivity was explored.
It was pointed out that it would be use-
ful for the system to distinguish
between small body movements as one
might make when reading or watching
TV and total inactivity as would occur if
one was unconscious. It was suggested
that in cases of low activity the system
might be set to give an 'assurance call'
as a sheltered housing warden would do
for people in her care. It was also poin-
ted out that having built up a history of
activities, the system could detect when
someone was less active than usual.
The design of the monitor must not in-
terfere with normal patterns of beha-
viour but rather record them and then
look for unusual patterns for that indi-
vidual, checking with the user before
raising any alarm. One participant
wanted the option of going to sleep in a
chair, perhaps for an entire night,
without being woken by a monitor ask-
ing him if he was alright!

Privacy and security

Privacy was an important issue for all
the groups; the advantages and disad-
vantages of allowing images to be
stored and transmitted were discussed.
No-one wanted to be observed in the
bathroom by other people even though
it was recognised to be an area of high
risk. However, as one becomes more fra-
gile, security starts to become valued
more highly than privacy. The possibil-
ity of having a privacy button was ex-
plored. It was thought that any such
button should not turn off the system
completely but rather should leave it in
stand-by mode, ready to activate again
when required or after a specific time in-
terval of say 10-15 minutes. It was
thought that a privacy button would be
less necessary if images were not being
transmitted. However, a desire by some
to guard audio privacy was mentioned
since loudspeaker functions on tele-
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phone-based systems can enable a
warden, for example, to hear inside the
home.

It was pointed out by participants that a
system based on visual tracking could
also serve a useful security function by
keeping a video record of intruders.
However, if, for privacy reasons, it was
decided that no visual record should be
kept then this potentially useful security
function would be unavailable. If the sys-
tem were monitoring the activity of a per-
son living alone, it would need to
distinguish that person from any visit-
ors to the home. It was pointed out that
a system that simply suspended monitor-
ing when a second person entered the
home could not double as a security sys-
tem.

Reliability and isolation

Anxiety was voiced that the installation
of a monitoring system could result in
fewer visits and less interaction with
carers (family and professional). It was
suggested that for this reason it was es-
pecially important that a system worked
reliably.

Appearance

The physical device mock-ups used in
the videos revealed that, in aesthetic
terms, most potential users would
rather have a device that was unobtrus-
ive. For example, a device that looked
like a smoke alarm would be acceptable
because other people would then not
know that special provision was being
made. However, in contrast to this view,
some participants said that on security
grounds it might be useful to have in-
formation at the front door stating that
there was a monitoring system in place.

Costs

Some anxiety was expressed by poten-
tial users about the cost of the techno-
logy being discussed. It was noted in
some sessions, however, that the cost

of installing and operating a monitoring
system needed to be balanced against
the high cost of a hospital stay or home
nursing care and should be subsidised
accordingly.

DISCUSSION AND CONCLUSION

This study has shown that theatre tech-
niques, instantiated on video, can be
used for assessing user needs prior to
the design of a new piece of techno-
logy. This particular methodology,
based on forum theatre but using video
instead of live actors, enabled technolo-
gically naive people to understand and
address important issues related to a
very novel concept. For example, all the
groups were able to distinguish
between a CCTV-type system communic-
ating video images and the proposed
technology in which no visual images
need ever be communicated beyond the
intelligent sensing device. They were
able to access a reservoir of stories rel-
evant to important issues concerning
the concept. Often these stories high-
lighted issues which were unpredicted
by researchers. The facilitator was able
to elicit comments on expectations and
past history of older users and their
friends and neighbours, and very rich
anecdotal information was collected by
listening to individual stories of the par-
ticipants. For example, following the
videos which showed an older man fall-
ing at home and a carer being alerted to
a fall by a computer generated mes-
sage, the participants told their own
stories of related incidents, for in-
stance, when they or their family and
friends had fallen and when they had
been alerted to a neighbour falling and
the way they thought their own family
would react if they fell. The close com-
munication between the system design-
ers and the script writers ensured that
relevant issues were raised during these
discussions. Thus these sessions estab-
lished that short video presentation fol-
lowed by discussion periods worked
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successfully in terms of focussing discus-
sion amongst older potential users of a
home monitoring system. They enabled
researchers to gain important informa-
tion about potential users (including
carers) concerning issues surrounding
the use of current community alarms
and what users would wish from future
systems. It has been argued that the key
characteristics of dependable domestic
systems are acceptability, trustworthi-
ness, adaptability and fitness for pur-
pose*®. The drama-based method was
successful in stimulating discussion of
each of these characteristics. Acceptabil-
ity issues raised included usability, cost,
responsiveness and aesthetics. Trustwor-
thiness issues included reliability, safety
and confidentiality. Adaptability was dis-
cussed in terms of configurability.
Clearly much of the discussion focussed
on exploring fitness for purpose and
how the real needs of users could be
met.

The use of video by older people in their
homes, or in day or residential care set-
tings is a familiar context and so it was
easy to engage users in the process.
The videos proved to be successful in en-

couraging focused discussion, produ-
cing many ‘real stories’ from the
assembled potential users. Comments

such as “that is so real", “that is just
what happened to my mother" and “but
where is the next scene?" clearly showed
that the script-writer had successfully
provided scenarios that emotionally en-
gaged the audience. Basing the scenari-
os on fictional characters  with
personalities enabled the audience to em-
pathize with the characters and the dra-
matic tension introduced into the
scenarios meant that the audience cared
about what happened to the main protag-
onist and were interested in what might
happen next. This engagement with the
process is essential when the audience
is being asked to imagine themselves
into a situation and report upon what

support they would require in that con-
text. The audiences were keen to parti-
cipate in discussions because they felt
empathy with the people represented in
the video and immediately related them
to their own situations. Participants
were keen to engage with questions of
design, to tell facilitators their concerns
and to help find solutions, because the
issues had been made to seem very rel-
evant to them, their friends and neigh-
bours. They found the experience
interesting and enjoyable, which un-
doubtedly assisted in the elicitation pro-
cess.

The use of professional actors, has ad-
vantages in terms of ethical issues and
freedom of information. There are clear
health and safety guidelines for the use
of actors in any situation which may in-
volve a danger to the performer. In the
case of falls, for example, it would be
appropriate to obtain the services of a
fight director, who would advise the act-
ors, or, for more extreme falling beha-
viour, employing a specially trained
actor or ‘stunt man’. There are, of
course, no freedom of information prob-
lems in the case of filming professional
actors, although the recommended fee
may vary depending on the use to
which the video will be put. The use of
video rather than live theatre meant
that the full range of forum theatre tech-
niques could not be used. However, it
provided a lower cost method of using
theatrical techniques with many groups
of users.

The methodology can be used on an it-
erative basis, as here, to clarify aspects
of the system design. Initial scenarios
should be generic while subsequent iter-
ations can address more specific issues.
This echoes the use of concrete scenari-
os having made initial design decisions
based on more abstract scenarios as ad-
vocated, for example, by Benyon and
Macaulay®*.
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Ethnographies can also address user fo-
cused issues, and ‘cultural probes’ have
been used to provoke inspirational re-
sponses from elderly people. Ethno-
graphy involves users within the design
process, with the ethnographer ob-
serving the users in their own environ-
ments and acting as an intermediary
between the users and the designers®’.
The ethnographer’s role is to present as
full a picture as possible of the user,
their culture and their environment to
the designers. This is usually in the
form of a textual report but Blomberg et
al.*” also suggest other approaches to
presenting ethnographies. Cultural
probes*® are a very open ended way of
encouraging users to consider their atti-
tudes to lives, environment and techno-
logy. They involve ‘packages of maps,
postcards and other materials’ which
are left with users for an extended peri-
od of time. Gaver et al.*® describe the
output from cultural probes consisting
of ‘masses of maps, cards and photo-
graphs’ which were not analysed or sum-
marized, but were used as a resource by
the designers. They didn’t “directly lead
to [their] designs” but “were invaluable
in making [them] aware of the detailed
texture” of the users’ environments and
letting them ground their designs in the
“detailed textures of the local cultures”.
The use of theatre, as described here, is
a much more focussed activity which
only involves the potential users for one
or two hours, rather than days and
weeks in the case of ethnographies and
cultural probes. It addressed the require-
ments for a specific technology and the
detailed ethical and practical considera-
tions of such a technology in a time effi-
cient way.

Newell et al.*® discuss the wider use of
theatre and suggest that these tech-
niques could be used in cooperation
with  ethnographies  (and cultural
probes). A theatrical performance could
be used to encapsulate the results of us-

ability experiments or ethnographies
and to present these results to design-
ers. They report that the advantage
theatre brings to this activity is that
“script writers and actors are from a dif-
ferent tradition to usability experts or
ethnographers, but they have been
trained as professional observers of
human behaviour, with a focus on con-
verting such behaviour into interesting
engaging stories”. They are skilled both
in observation and presentation of
human behaviour. They are taught to
distil experiences into essential, typical,
and sometimes stereotypical behaviour,
and present this in an interesting and
engaging narrative. They know when to
exaggerate for effect, and how to articu-
late feeling in such a way that it commu-
nicates effectively to the audience. In
the words of the theatre, they are ex-
pert in ‘suspending disbelief’. In addi-
tion, theatre can introduce tension and
humour to keep the audience inter-
ested. The ego of the actor/user is not
involved; actors are not dominated by
their own emotional baggage. They can
be more independent than a single user
and can present a more generic picture
of the ‘user’, exaggerating as appropri-
ate, particularly in articulating feelings
which ‘real users’ may have but are too
embarrassed to articulate. Theatre thus
plays a different role, at different stages
of any requirements gathering exercise
to ethnographies and cultural probes.

Dramatised scenarios have been shown
to be an excellent way of setting a
shared context for discussions between
potential users and designers. Drama
can be used to focus discussion on spe-
cific scenarios of likely system usage.
The experience of watching a video can
be very effective in provoking discus-
sion of relevant details because users
can imagine themselves within the scen-
arios shown in the video. The technique
is particularly useful for provoking dis-
cussion at the pre-prototyping stage.
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Once a working prototype is available,
there are many advantages in evalu-
ations of the system with real users, al-

though situations remain where
theatrical techniques may still be very
valuable. These include evaluations

which would put older users at risk
which is particularly relevant in develop-
ments such as fall detectors. The au-
thors also believe that, in certain
circumstances, interactions between the
design team and ‘users’ may be more
open and fruitful if the user is represen-
ted by an actor.
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