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Context: An Active Choice in
Usability Work

The concern for usability in the Danish software industry has become more visible because
of usability labs or usability groups within software companies. In the BIDI
(Brugbarhedsarbejde | Dansk Industri, in English: Usability work in Danish industry) pro-

ject, we are collaborating with Bang & Olufsen, Danfoss, and Kommunedata, the first

three Danish companies to have usability lab facilities.
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Bang & Olufsen is a manufacturer of inte-
grated video and audio products that are
linked in a small network and that allow
shared service (e.g., a person from one room
can select and listen to a track from a CD
player that is placed in another room). The
prime characteristic of these products is that
they are part of people’s everyday environ-
ment.

Danfoss is a manufacturer of mechatronic
products such as flow meters, temperature
sensors, and controls. These products are used
in a diversity of settings that range from pri-
vate homes, apartment buildings, supermar-
kets, and district heating stations to waste
water treatment plants. The products are
often only a small part of a complex piece of
technology.

Kommunedata is the principle supplier of
administrative systems for local city adminis-
trations in Denmark. They develop computer
systems with a standard keyboard and screen
for a diversity of work settings (hospitals,
dental clinics, municipal offices, etc).

The BIDI project is an action-oriented
research project, based on our own work as
well as the work of others [3, 4, 8], that aims
to develop the work practices of usability pro-
fessionals. Our theoretical and methodolog-
ical platforms include participatory analysis
and design, activity theory, and ethnograph-
ical method. The goals of the project are (a) to
bring test situations closer to the nature of the
future situation of use, (b) to explore new
kinds of user participation, (c) to explore how
learning takes place and how new patterns of
use evolve, (d) to investigate usability issues
related to new kinds of products beyond a
conventional interface with screen, mouse,
and standard keyboard, (e) to support self-
reflection among usability professionals, (f)
and to explore how field studies and lab tests
can mutually support each other.

In this article, we focus on how to under-
stand wuse context and, particularly in various
situations, how to create the appropriate con-
text for usability work (evaluation contex:).
Because the full-fledged use situation in gen-
eral is extremely complex, a reduction of com-
plexity with respect to certain purposes is
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necessary, but how to make such a reduction
is not obvious. In order to support the choice
of work methods whereby the issue of context
is treated in a careful manner, we (a) provide a
checklist of questions to help focus on the
evaluation situation; (b) discuss a number of
particularly important aspects of context:
work materials, artifacts, time, cooperation,
location and physical space, and organiza-
tional setting; and (c) present a repertoire of
ways of creating evaluation context.

Choosing Method

Choosing methods for usability testing is not
a matter of testing in the lab on the one hand
versus studying the completed design in the
field on the other. Furthermore, such choices
depend on each other, because what may seem
like an option under one set of conditions
may no longer be viable after other usability
evaluations have been carried out. The choice
of methods at a particular point in time
depends on a number of characteristics of the
evaluation situation, including (a) the purpose
of the evaluation activity, (b) the knowledge of
the context, (c) the access to the workplace,
(d) the resources available for the evaluation,
and (e) the availability of prototypes or other
design artifacts.

To support the choice of work methods,
whereby the issue of context is treated in a
careful manner, we provide a checklist to help
focus on the evaluation situation.

1. What is the purpose of the evaluation situ-
ation?

[ Understanding current practice and

context.

" Understanding the future practice and
context.

[ Generating alternative ideas for a par-
ticular kind of artifact.

) Getting a proof of existence of a partic-
ular artifact.

L) Testing a particular solution.

L) Showing which contextual issues are of
concern (work materials, artifacts, time
and timing, cooperation, location and
physical space, organizational setting).

2. Which aspects of the context are known
and how well?
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[] Artifacts.
[J Time and timing.
] Cooperation and communication.
[ Location and physical space.
L Organizational setting.
3. Which access can be obtained to the work-
place?
[ Access to the work site.
[1 Access to the users, at their work set-
ting or outside it.
L] Established active cooperation with
users.
4. Which resources are available for the eval-
uation and which are the scarce resources?
LI People.
[] Hours.
L] Equipment.
[] Financial resources.
5. How stable is the artifact that is to be eval-
uated?
L] Is it mainly at the level of a concept?
L] Is it a paper prototype?
U Is it a running horizontal or vertical
prototype?
[ Is it a beta version or a full application?
In the following, we look at a couple of
examples from our project to illustrate how
the questions may support our choice of work
methods.

Danfoss Case

Danfoss has carried out a field study of the
work at the Senderborg combined district
heating and power plant. It was carried out in
several rounds encompassing three to eight
people who spend several days at the plant,
and the study investigates coordination and

communication and physical space and
location. This field study is seen as an ini-
tial activity of “The Smart Window” pro-
ject in which Danfoss is exploring portable
user interfaces of the future. The field
study has been the starting point for an
ongoing interaction with the workers of
the plant, including discussing a video
from the plant and discussing early mock-
ups with the workers both in workshop set-
tings and in their real work environment.

In connection with a workshop, we dis-
cussed how to evaluate a prototype, which is
not in a state in which it would fully replace
the current tools and procedures, in order to
understand if such a solution is feasible and
to get further ideas for the design of the
human—computer interaction. It is evident
that Danfoss wants to go back to the users at
the Senderborg plant to have them evaluate
the prototype testing of a particular solution
with respect to real materials and artifacts, as
well as cooperation.

The relations with the workers at the
plant are obviously fairly well established.
At the same time, Danfoss has already
taken a lot of time from the daily work
time of these workers. This introduced a
discussion of testing with limited personnel
resources in a situation in which there is
real work to be done: It would not be pos-
sible to stop the real work of the plant for a
day nor to do a simulation using the proto-
type instead. It would also not be possible
to run the plant (even partially) using the
prototype. The key characteristics of the
situation are summarized in Figure 1.

Danfoss situation

Purpose Testing a particular solution with respect to real materials and
artifacts, as well as cooperation

Context known Cooperation, physical space and location

Access to workplace Well-established relations to users

Resources Enough money, but limited time for users and for the actual testing

Artifact Horizontal prototype that does not interact with other artifacts in the

environment

Figure 1. The situation at Danfoss in “The Smart Window” project.
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We discussed two possibilities: (a) a kind
of shadowing approach in which a person
using the prototype follows and redoes the
procedures undertaken by the person doing a
real task and (b) a simulation of real tasks
based on a reconstruction of the tasks from
videotapes.

In both cases, it would be possible to do the
evaluation without interfering with actual
work of the plant if Danfoss could persuade
(and pay) somebody off-duty to do the evalu-
ation.

The conclusion was that the shadowing is
more suitable for what may be seen as routine
situations, such as the daily rounds in which
the instruments, etc., of the plant are con-
trolled. It would be harder to use this
approach for problem situations such as the
handling of serious alarms from the plant.

To appreciate fully the argument for why
problem situations are particularly chal-
lenging, another discussion needs introduc-
tion: the completeness of the prototype and
test data. In order to prepare for testing sur-
prise situations such as real alarms, it is neces-
sary to have a complete prototype and set of
test data. On the other hand, if we know with
which alarm we are dealing, we may limit the
test data to what is necessary to handle this
alarm. To delimit the evaluation to one or two
alarms that are already known to the
designers/evaluators may seem to be a heavy
limitation. However, as most alarms are rather
standard anyway, it seems less limiting in this
particular case.

A horizontal prototype, which
does not interact with other artifacts
in the environment, has later been

implemented on a Newton and
has been shown to clients within
Danfoss. The prototype was
well received, and based
on this, Danfoss will
continue to work on
portable interfaces in a
number of projects, as
well as to experiment with
contextual approaches to design
and evaluation.
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Kommunedata Case

In one of Kommunedata’s recent field studies,
they wanted to go beyond using field studies
as an element in identifying test cases. The
purpose of field studies was primarily method-
ological: The aims were to develop approaches
that would further include time, cooperation,
and physical and organizational setting in sit-
uations in which access to the actual use situ-
ations is limited.

In an earlier round, the lab tested a
nursing-care—plan system for hospitals and
identified several problems. They had further
done a field evaluation of a beta version of the
system in which the focus was to see if the
problems identified earlier still occurred after
a period of use and if new problems had
emerged. During the field evaluation, they
gained some knowledge about time aspects,
cooperation, and the physical and organiza-
tional setting.

In this field study, Kommunedata wanted
to get beyond this narrow problem focus
while concurrently making use of prior expe-
riences with the field setting as well as the
product. Two usability testers visited two par-
ticular wards at two hospitals, one day each
place, and observed the use of the system. The
usability people ended up not only taking an
observational role but also discussing the work
practice with the nurses.

At a series of project meetings in BIDI, the
field studies were discussed, and a number of
aspects of conducting them were considered.
Because patients cannot be filmed, following
staff on rounds was considered as an alterna-
tive. Another point made during the discus-
sion of the field studies was the fact that each
day at the ward seems to have a particular
rthythm with particular kinds of main activi-
ties: when a nurse begins a shift, ends a shift,
etc. The key characteristics of the situation at
Kommunedata are summarized in Figure 2.

In discussing how knowledge about use
might inform the work in the conventional
usability work at Kommunedata, the BIDI
project members discussed how to deal with
the fact that nurses are continuously inter-
rupted from their use of the system by calls
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Kommunedata situation

Purpose Primarily methodological: The aims were to develop approaches that
would further include time, cooperation, physical and organizational
setting

Context known Some awareness of time, cooperation, physical and organizational

setting

Access to workplace

Resources

Artifact

Limited access to the work site

Usability group has little resources. Normally at most two testers are
assigned to a task.

Beta version

Figure 2. The situation at Kommunedata.

from patients, doctors, etc. One of the possi-
bilities discussed was a simulated work situa-
tion in which one would create “situation
cards” [6] stating various kinds of interrup-
tions and then use these situation cards in
random order to simulate interruptions
during lab test.

For planning future test sessions, an
obvious possibility would be to reflect the
variations in daily patterns in different kinds
of test scenarios. This is both a matter of rec-
ognizing the differences between the patterns
and creating the necessary realistic time pres-
sure for the evaluation situations.

Aspects of Context and How They

Might Be Dealt With

In the previous section, we suggested a check-
list to help focus on the evaluation situation.
In this section, we look further into one of
the key parts of the checklist, the context
itself. The concern for the use context on the
one hand and the evaluation context on the
other is a key issue. However, use context is
immensely complex, and full-fledged field sit-
uations are far too complex to come into
action for every usability evaluation situation
we choose to set up. Thus, identifying the
context for a specific usability situation is
very important: Choosing which aspects of
use context must be brought into the test sit-
uation, which may matter less for the partic-
ular situation, and which particular context
needs to be staged to make the usability situ-
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ation work.

Although the complexity of context can
obviously not be reduced to a number of
independent dimensions, we do, however,
argue that it is possible to identify a number
of aspects of context to be considered when
choosing an evaluation method. Organized
around various aspects of context, we present
a repertoire of various ways of studying con-
text and staging an appropriate evaluation
context.

Work Materials and Other Artifacts

One needs to be concerned with investigating
the work situation so as to retrieve realistic test
data to be put into prototypes, for example, to
be tested. A variety of ethnographic and other
methods apply for the uncovering of such test
data [2], but as the Danfoss example shows,
the next step is far less obvious: When testing
a prototype, it is often impossible to base this
on all possible realistic test data and situations,
so which test data to include must be aligned
with which situations one wants to test and
the stability of a prototype.

Second, the concern must be for the extent
to which users have their everyday materials
and tools available alongside the product
being tested. This concern is a matter of both
adding realism to the test situation and com-
pensating for the lack of realistic test data in a
prototype. Badker and Grenbzk [5] describe
a case in which a municipal planning office’s
participating case workers each had his or her
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frame task to work on in the sessions. These
tasks were representative of the work done by
the caseworkers, and the aims were to create
prototypes that would simulate support for
these selected work tasks. In the sessions, the
caseworkers brought the appropriate work
materials of the task (e.g., urban plans, maps,
etc). In some of the examples, the caseworker
primarily demonstrated his or her current role
when going through a typical work task, the
frame task, even though they were detached
from their normal performance of the task.
This was made possible because of the work
material, such as maps, letters, urban plans,
and other stuff, brought into the sessions.

Time
Time is a difficult matter in usability evalua-
tion because “time” in the use context often
significantly differs from “time” in the evalua-
tion context. First, real-use situations are often
sporadic-use situations, such as people’s use of
Bang & Olufsen stereos at home. Second, use
is often interrupted by a variety of events, such
as the nurses being paged for an emergency or
the power plant maintenance being inter-
rupted by an alarm. We claim that interrup-
tions are the rule rather than an exception in
most work situations, and an evaluation of use
that does not consider this rather unpre-
dictable phenomenon is a problem. A further
issue of time and timing is that of variation of
work over time: In the hospital ward, the use
situations are different depending on shift.
For example, the night nurses have more time
for administrative work than
the day shift, and they
are less likely to be
interrupted.  The
pressure on nurses to

ﬁmsh by reporting to the
system increases as the day
continues, and at the end of
the day, it is simply necessary to
be able to enter the information in the
most efficient way in order to pass the

IS

information to the next shift.

In a study of a law office [1], the sporadic
use of a document file cabinet was handled by
putting up a camera that the attorney would
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turn on when he used the file cabinet for his
own purposes or in response to colleagues
requests. Another approach was taken in one
of the field studies of Bang & Olufsen in
which the focus was on how some of their
products were used as part of people’s
everyday life in their homes. Because of the
sporadic use and because doing pure observa-
tions in a person’s private home would not be
appropriate, Bang & Olufsen did some inter-
views in homes that included asking people
what they did the last time they used the
audio and video devices combined with
informal simulations in which people were
asked to act out typical situations of use, such
as what they do when they want to listen to
the radio in the morning.
As suggested in the discussion of
Kommunedatas field studies, interruptions
may be simulated using
during lab tests. The fact that each day at the
ward seems to have a particular rhythm with

“situation cards”

particular kinds of main activities could be
reflected in different kinds of test cases and
scenarios. In order to further the realism of
time pressure put on people, it is worth con-
sidering how to put a realistic time pressure
on the evaluation situation so that it reflects
the time pressure in the real situation. A real-
istic solution to this would be to ask a user to
enter a specific, realistic set of observations
while the test is being performed.

Cooperation

In the Kommunedata field study, it turned
out that a lot of interaction took place
around the use of the system. Thus, the use
of the system emerged in a cooperation
between users, an aspect that Kommunedata
had not been aware of in the previous lab
tests. It would be difficult to study such
emergent features in a simulation or lab set-
ting, because a fundamental study of the
emergence of use is a much more long-term
agenda that would probably require a more
dramatic change of work method. What we
are after would instead be to be aware of these
sorts of things happening and to allow for
some appropriate kind of cooperation in the
evaluation, when that is a key issue in the use
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context. A first obvious step is evaluating
with more than one user. Second, there are
various possibilities for making it possible for
people who know the artifact and people who
don't, though they know the work domain, to
collaborate or to use the same test group over
a longer period of time, testing various ver-
sions of the artifact.

A more explicit kind of cooperation took
place in the Senderborg plant. In order for
somebody in the plant to turn off a pump, for
example, he or she needed to cooperate with
the control room, where it was vis-
ible which valves and pumps
were feeding the particular
pipe. Debugging of alarms was
done in cooperation between
the control room operator, who
would be able to read the alarm
data, and the person in the plant,
who would physically inspect the
devices, find causes of alarms, and even-
tually handle the problems. In order to
understand this aspect of use context, activi-
ties were videotaped both in the control room
and out in the plant. These tapes are a valu-
able source for establishing the two evaluation
situations discussed earlier, both for under-
standing what is likely to happen in the shad-
owing of a real round and when preparing
data, etc., for simulation of a particular alarm.

Location and Physical Space

In the Kommunedata case, nurses used the
system in a room separate from the actual
ward, and at Danfoss, we were dealing with a
case in which people were physically distrib-
uted, in which normally the overview of the
process is located in the control room, and in
which there is a heavy communication
between the control room and the personnel
moving around the plant. In both cases, the
issue of mobility was brought up: Users have
to move to particular locations in order to
work with technology—in the plant case, the
control room, and in the case of the hospital
ward, to the room designated for computers.
In establishing the evaluation context, it is
very important to be aware of the difference
between contexts in which technology and
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other important artifacts and materials are
secluded in particular physical locations and
contexts in which this is not the case.

In both cases, there are obvious reasons for
pondering the issue of what would be dif-
ferent if users had access to the information
when they were on the spot where they need
to act, whether this is by the flow meter in the
plant or by the hospital bed. There is a variety
of technical, work organizational, and other
questions attached to exploring such sce-
narios, on top of the location questions: If not
in a separate room, then where?
Picking up the hospital ward
example, it is possible to

have nurses carry a
portable computer on
rounds. Other options are
to place computers next to
every bed or at least in every
room. However, given the obser-
vations of how nurses cooperate
around the use of the system, one
4‘ may wonder whether it would be
possible to maintain such coopera-
tion with a changed physical layout?

Kjer and Madsen [7] have used what they
call blueprint mapping as a technique to
address the relation between technology, work
activities, and physical space. The idea is to
start out from a regular blueprint of the work
site and identify how various kinds of tech-
nologies make information available at dif-
ferent locations for the various work activities.

Organizational Setting

In Bodker [3], it is illustrated how users’ eval-
uation of a system is heavily dependent on the
organizational situation: Managerial users in
the case had primarily a need for overview sta-
tistics, whereas the secretaries who were actu-
ally entering data and extracting reports had
an entirely different understanding of the
system. A third group, case workers who were
planning their own work and accounting
from it using the same system, had yet another
view. In the Kommunedata case, the first step
was to recognize that there were different sorts
of users, some of whom were only indirect
users of the system, such as doctors: The field
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studies revealed that the care-plan system had
more kinds of users than initially
anticipated by the usability
workers and designers.
Understanding  the
difference between

the three shifts and

their use of the

system is another

such example. In

the Danfoss case,

one observation is

that although one

has  the
responsibility for moni-

toring the plant from the
control room and another is

person

“walking the plant,” the division of work is
such that they take turns every second day.
This means that these two persons know and
are able to act in both positions.

For a usability evaluation, it will matter
with whom one may choose to work. The
evaluation that one would get from a secre-
tary, a case worker, or a managerial user is
likely to differ, which means that the choice is
important. It is also important to establish the
organizational setting and role of the people
involved in evaluation so that they know in
which capability they are acting, which cases
have discretionary power, and which do not
and also so that they know with which other
capabilities they are working, etc.

We propose to seck inspiration from orga-
nizational games (e.g., see [6]) and scenarios
in order to establish the organizational con-
text. This is not to establish artificial or
nonexistent organizational roles but rather to
be specific as to whom the users are reporting,
in what capabilities they are acting, and which
decisions they can make themselves. This
would make it possible to make an evaluation
that is more grounded in the actual organiza-
tional context and actually to “test” the
assumptions that are made about the organi-
zational context in the evaluation.

In this section, we presented a repertoire of
various ways of studying context and staging
an appropriate evaluation context:

] Use realistic test data

interactions.

..july

) Align test data with the aspect to be
tested

L) Align test data with the stability of the
prototype

] Add realism to the evaluation by
having everyday materials and tools
available alongside the product being
tested

[] Have users operating a camera as a way
of capturing sporadic use

[ Ask users “what they did last time they
used...” as a way of staging otherwise
only sporadic use

"] Simulate interruptions by be using “sit-
uation cards”

[l Involve more than one user at a time

[ Use videotapes as sources for estab-
lishing the evaluation context

L) Use blueprint mapping as a technique
to address the relation between tech-
nology, work activities, and physical
space

L] Use organizational games and scenarios
in order to establish the organizational
context

Choosing Work Methods in Context

Context is immensely complex, and we have
drawn to attention a number of specific
aspects of context that we consider to be of
particular importance. We have further dis-
cussed how it is important to establish a
proper evaluation context. In order to sup-
port the choice of evaluation and work
methods, we have provided a checklist of
questions to help focus on the evaluation sit-
uation that one would want, the issues that
make it worth while, and the resources
needed. The list of methods to choose from
or to develop for the particular purpose are,
however, nearly endless. Instead of listing and
characterizing these, we have chosen to give
examples. These examples would hopefully
help the reader reflect on his or her own work
practice and imagine new ways of working. In
specific situations, there is not one choice
that will satisfy all needs and help focus on all
relevant issues. There are trade-offs that can
only be dealt with in and for the particular
situation, and even then, one choice may lead
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to even more open qUCStiOHS.
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