Testing in the Field

Christina Nielsen
Dept. of Computer Science
University of Aarhus
Ny Munkegade, bldg. 540

DK-8000

ArhusC

+45 89 42 34 62
sorsha@dai mi.aau.dk

Abstract:

It is widely acknowledged in the HClI community that
much can be gained from bringing aspects from the field
into the lab, and this principle is dominating within usabil-
ity groups in Danish Industry. This paper describes three
such Danish usability groups and their experiments with
turning the tables by using aspects from the lab in the
methods applied in the field during field work projects.

The context of use plays an important role for a richer
understanding of the usability of particular products. As
such implications of this is not surprising, neither theo-
retically nor empirically.What is interesting, however, is
how findings of this type are instantiated in the particular
caes, how the three usability groups have used the lab
approaches to aid themin working in the field and how the
new methods may enhance their existing methodological
tool-kit.

The message of the paper isthat there are a variety of ways
in which the theoretically driven, pre-planned, and pre-
directed may meet the situated and open-minded, both when
usability work is conducted in the field and in the lab.

I ntroduction

This paper aims to describe and discuss the experiences ad
considerations held by three Danish usahility labsthat have
experimented with stepping out of the lab and into the
field, and particularly ways of bringing aspects from the [ab
into the field in such a situation. The experiences from this
experiment are largely positive, but we do not see the
solution as abandoning the old and familiar methods.
Rather, we wish to look at ways in which we may success-
fully combine aspects from field and lab and creste better
settings for usability work.

We may for amoment look at the fundamental problem of
field work, at least when taken to the extreme, e.g. through
ethnomethodology (e.g. [10]): The open, non-directive

search for particular phenomena is an interesting methodo-
logical approach, but in design/evaluation, a more goal-
directed effort is often necessary. As[8] points out, design-
ers, and we would argue usability workers too, face three
challenges. the dialectics between abstract theoretical ad
situated practicd understanding; between planning ad
responsiveness;, and between using a framework or a de
scription method to structure the analysis of the situation,
and an open-minded "letting the situation speak to you".
Field studies provide insight into aspects of the actua
usage crucia for successful design but hard to create in a
lab, for instance interruptions, complex patterns of co-
operation and the physical environment as well as provide
usability people and designers with important insight into
the complexity of red life activities, eg. how use takes
place in ways that are not anticipated and perhaps could not
be so. Thus, doing field studies, facing the complexity ad
emergent nature of real use situations is a way of training
sensitivity and open-mindedness so that usability workers,
when faced with surprises in the lab, are ready to give up
control and pre-planned actions, at least for a period, ad
dive into the situation.

In contrast, the lab excelsin the level of control of a situa-
tion it is possible to attain, through e.g. capturing more
aspects of tests on videotapes. The lab opens up to staging
the situations much better than a field study by enabling
the usability people to test specific use situations, to en
hance the documentation process by using advanced log-
ging devices linked to the video and to experiment with
specific parts of a system and work methods.

The methods the usability groups within the three compa-
nies have based their work on are largely concerned with
bringing aspects of the field into the lab, and to a lesser
degreethe other way around. The field studies described in
this paper introduce experiments of bringing aspects from
the lab into the field that offer solutions to the dichotomy
of being focused while still letting the situation be open.



General presentation of the project

Our project, BIDI (Usability work in Danish industry), is
an action oriented research project that aims to develop the
work practices of usability, based on our own theoretica
and empirical work in the area ([5, 6, 7, 14]) as well as that
of others. Our theoretical and methodological platform
includes participatory design, activity theory and ethno-
graphic method. The goals of the project are 1) to bring
tests situations closer to the nature of the future situation
of use, 2) to explore new kinds of user participation, 3) to
explore how learning takes place and how new patterns of
use evolve 4) to investigate usability issues related to new
kinds of products beyond a conventional interface with
screen, mouse and standard keyboard, 5) to support self
reflection among usability professionals, 6) and to explore
how fidd studies and lab test mutually may support esch
others.

The BIDI project is a collaboration between Bang & Oluf-
sen, Danfoss, and Kommunedata, the first 3 Danish com-
panies to have usability lab facilities, and Arhus Univer-
sity. The three organisations perform usability work rather
differently, but they share an interest in moving further out
of the lab and into the field and to increase the user in-
volvement in their work.

Bang & Olufsen

Bang & Olufsen (B&O) is a manufacturer of integrated
video and audio products linked in a small network allow-
ing them to share services. The prime characteristic of the
products is that they are part of people's everyday environ-
ment.

The usability-work at B& O is characterised by a high de
gree of specialisation: industrial designers design, engineers
build prototypes, and the psychologist in particular does
the testing. The lab facility is a "living room" wired with
video and microphones, accompanied by an editing suite.
B& O has auser panel from which to select people to bring
into the lab, consisting partly of their own employees as,
to B& O, everybody is apotentia user.

B& O's prime concern in the field study was methodologi-
cal: how does one do field work in the home of users, in
situations where the actua use is sporadic and infrequent?
Because of this particular concern, pure observation was
abandoned immediately, and the person undertaking the
field study decided to conduct akind of in situ interviewing
instead. Five families were visited, two B&O customers
and three from the regular test panel.

Danfoss

Danfoss is a manufacturer of mechatronics products like
flow meters, temperature sensors and controls. Products are

used in adiversity of settings ranging from private homes,
apartment buildings, supermarkets, and district heating
stations to waste water treatment plants. The products ae
often only a small part of highly complex systems.

The design and test practices at Danfoss are heavily influ-
enced by the Scandinavian approach to HCI and systems
design [2, 3]. Laboratory tests are supplemented with a lot
of field studies, bringing daily users, service people, saes
people, product developers together in workshops. Drama
pedagogy techniques and similar techniques are used ex-
perimentally in workshops, [9].

A study of the work at the Sgnderborg combined heat ad
power plant was the setting for Danfoss' field study. It was
caried out in several rounds encompassing 3-8 people
spending severa daysin the plant, primarily observing key
users of the existing system. This field study was the ini-
tial activity of “The Smart Window” project in which
Danfoss wanted to explore portable interfaces of the future.
Thus, the fidd study did not relate to an existing product
but observed work practices of a possible future context for
aDanfoss product.

Kommunedata

Kommunedata is the principle supplier of administrative
systems for local city administrations in Denmark. They
develop computer systems for a diversity of work settings
including hospital, dental clinics, municipal offices, etc.
The usability work at Kommunedata is fairly formalised
and most communication with the developers about tests is
through test reports. Developers are brought into the test
process but they mainly play an observing or occasionaly
afacilitating role. Going on field tripsto potential usersis
the principal source of information for preparing for a test
of a system. Focus groups have also been used to some
extend for bringing users, usability workers and developers
together.

Previously, the lab had tested a nursing/care plan system
for hospitals, and severa problems were then identified.
This test was followed by a field evaluation where the
focus was to see if the problems identified earlier still
occurred after a period of use, and whether new problems
had occurred. In the present fidd study Kommunedata
wanted to move beyond this narrow focus, but at the same
time build on prior experiences from the field setting and of
the product. Another issue for Kommunedata was to de
velop their usage of collected data. The field work was
structured as follows. two usability testers visited two
particular wards at two hospitals, one day each place ad
observed the use of the system.



General overview of the field studies

The general preparation of the field work experiment started
with a couple of workshops in the BIDI project. All three
companies conducted the field studies within the same
period of time and immediately after a one-day seminar
with Melissa Cefkin of IRL (Palo Alto) was held. The
focus of the workshop was interaction analysis of video
recordings as al three usability groups used video in their
field studies.

Following the field studies, Kommunedata and Danfoss
brought back some issues from the field study to discuss
with the users. Kommunedata in particular found the ap-
proach of bringing central findings and questions back to
the users so useful that they are now considering how this
approach can be more frequently applied.

A month later, after the organisations had concluded the
analysis of the fidld work, a two-day workshop was hdd
with Jeanette Blomberg, Xerox PARC, with the particular
focus on ethnography and design, and the combination of
ethnographic and other methods such as interviews, proto-
typing, etc.

Bringing the field into the lab

Itiswidely acknowledged in the usability community that
much can be gained from bringing aspects from the field
into the lab, and it is chiefly this principle the three usabil-
ity groups in question have built their usability method-
ologies on. In the following we will look at some of the
techniques already used in this respect by the three usability
groups.

Test and workshop surroundings are created with the spe-
cific goal of bringing the physical context of the field into
the lab for a more realistic work setting when conducting
usability work.

The usability groups often find inspiration for their test or
workshop scenarios in the current work setting. Scenarios
based on field studies are a way of enriching the testing in
the lab, so as to bring in the users perspective on their
work/use situation instead of just the usability workers
and designers understanding of their artefact. However, it is
equally important to study how work practices change as
new technology is introduced. If test scenarios in the lab
are developed solely on the basis of the earlier (non-
technical) work practices, the issues that might arise from
the introduction of the technology are not taken into ac-
count in later tests and therefore not included in the prod-
uct. Therefore we would advocate field work as an inte-
grated part of the usability tests throughout the
development cycle.

As use situations often turn out to involve more than one
active user, the co-operative aspects must be taken into
consideration. Furthermore, prototypes need to be more

complete in order to be suitable for co-operative situations,
an aspect that is also part of the added complexity in test
situations [1]. The usability groups approach these prob-
lems carefully and take great effort in supporting these
aspects by e.g. creating scenarios for multiple users. We
are convinced that good scenarios and simulation techniques
where users act out more of their work situations [4, 9, 15]
are suitable for enhancing lab tests of co-operative situa-
tions and will continue to work with this issue.
Workshops actively setting the stage for use or simulated
use are means frequently used as away for users to become
active participantsin the testing and evaluation of particu-
lar products. Video clips of work may help set the stage for
such testing together with scenarios, and users may further
contribute by bringing their work tools and materials into
the test situation as well as create their own scenarios.
These were al examples of how the three organisations
generally take on usability work. It is now time to take a
look at what experiences were earned from the fidd studies
and how elements from lab practise have aded the field
work.

Bringing the lab into the field

By setting up tests in the field rather than in the lab more
realistic tests may be conducted. Artefacts or prototypes
may be brought to the workplace and tried out in the actual
context of work. As aside effect the artefacts may be spot-
ted and commented by people from the workplace not
originaly involved in testing.

The context of use plays an important role for a richer
understanding of the usability of particular products. As
such implications of this is not surprising, neither theo-
retically nor empirically (for adiscussion of context and the
study of HCI in use, see [7]). What is interesting, however,
is how findings of this type are instantiated in the particu-
lar cases, and how the three usability groups have used lab
approachesto aid them in working in the field.

In the following we shall look at some of the ways lab
approaches were introduced in the field studies and the
consequences of this.

Aspects of thelab used in thefield

Since people do not constantly operate their audio and
video devices, the use of B& O products is fairly infrequent
and fragmented which makes it harder to conduct observa-
tionsof ‘real’ useif afield study is to be concluded within
arealistic time frame. The same thing can be said to apply
to the Kommunedata case as the nurses did not have time
specifically dedicated for using the computers, but had to
ueeze some typing in whenever possible throughout the
day. Though rather extreme, in that the operation of e.g.
radios is infrequent, short and fragmented, this problem is



certainly more general as can be seen from the Kommu-
nedata example.

In the B&O study an approach based on recall interviews
combined with informal simulations was chosen. It some-
what complicates the matter that the genera type of fidd
studies B& O are interested in depend on getting access to
people’'s homes, potentialy at times where people ae
literally not dressed up for public appearance.

The primary concern for the B& O team was how to handle
these situations in order to produce meaningful data within
reasonable time limits? They got fine results from combin-
ing open-ended interviews with more structured simulations
of e.g. yesterdays breskfast routine. The B&O field trip
team also discovered that they got a much more open re-
sponse if they started out with an informal chat with the
usersover a cup of coffee and went on to the simulations
afterwards. This suggests that the order in which the tasks
are performed is not completely without influence on the
result.

Kommunedata chose a combination of interviews with the
nurses and observation of their daily use of the system.
They discovered that they got a lot out of changing from
pure observation to asking users to think aloud in a way
that was rather similar to their normal thinking aloud pro-
cedures used in the lab. However, we would like to stress
again that an important part of afield study is to remain in
the situation with an open mind and not just to delimit
ones observations to what have been planned. Thus, it is
necessary to abandon some aspects of lab testing whereas
others may well be brought to bear on the field situation.
Danfoss conducted their field study through video filming
workers as they went about their daily business, combined
with in situ interviews. This field study was primarily an
experiment with ethnographic methods and as such drew
less on methods from the lab. However, the usability
group did include logging as part of the observation, i.e.
the usability people amed to take notes regularly while
video filming to create a conceptual log for the video.

Problems emerging in thefield

Having determined that field studies can provide us with
information largely unattainable in the lab, the question
now becomes how to conduct the field study? We shall
look at some problems encountered in connection to field
studies and some solutions to them.

How can fieldworkers be sure that data from field trips is
‘genuine’ and not corrupted by their interference? It is our
claim that the usability worker should not be invisible in
the setting; it is true that interference on a larger scale can
affect the results but it is necessary to a certain degree to
guide the field study towards the foca point. Being as
neutral as possible might result in data that is hard or im-
possible to use; eg. Kommunedata discovered they got

much more out of their video tapes of the nurses using the
system when they asked them to think aoud while work-
ing rather than just work. Thiskind of interferenceis sound
because Kommunedata had previously gathered video tapes
of nurses typing which conveyed no useful information for
them whereas the think-aloud approach made them able to
understand the nurses' motives and problems when using
the system.

Other problems we face when engaging in field studies ae
related to the use of video to capture the scene. We shall
look at two fundamental problems, namely how video can
delimit the observation and how it may affect the users
behaviour.

Using the camera as the sole means of recording events,
i.e. the“l am a camera’-approach, givesriseto the question
of what might be missed when your limit your field of
observation to be that which you see through objective of
the camera. Furthermore, and more importantly, success
fully operating a camerain this respect demands concentra-
tion which makes you less sensitive to e.g. periphera
activities or interesting comments from the user that might
initiate a new discussion as is often the case with open-
ended interviews. In the Danfoss study, a single usability
worker not only had to operate the video camera continu-
oudly, but also take notes at intervals. It seems unrealistic
that one person can be focused on the camera and at the
same time remain open to the situation and what else may
be going on in the surroundings. We opt for the presence
of at least two people in these kinds of ethnographic field
studies, so one can concentrate on operating the video
camera and the other can be more openly aware of the situa-
tion.

We now address the question of how and to what degree the
cameras affect people, and whether they should be there in
thefirst place if they influence the behaviour of the partici-
pants. As an example, Kommunedata asked people when
they entered the office if they minded being videotaped.
Nobody said yes, on the other hand, often people worked
very briefly and left again. Were they rushing the job be-
cause of the camera, or were they always that busy? In such
a situation the camera should probably be omitted ad
replaced by note taking combined with the think-aloud
approach described earlier, to the extend it does not prevent
the user to perform other work tasks. However, if the users
accept the camera as merely a mean of capturing what is
going on, video tapes can be an invaluable source of in-
formation in alater analysis of e.g. use scenarios or recol-
lecting details. In the B& O field study, the camera worked
well in combination with open-ended interviews and simu-
lations of the users daily routines because none of the
users saw the camera as dominating or threatening.

Thereis no reason to believe that what we get through the
camera in the field is more objective or real per se than
what we get from alab test. What needs to be considered in



every instance is the balance between the negative and the
positive sides of using video from the knowledge of the
users and their environment and from that judge whether or
not to bring a camera. For a more detailed discussion of the
use of video as arecording medium in field studies, see[11,
12, 13]

Aspects for the future

Even though the three usability groups aready had a well-
functioning assortment of techniques for usability testing,
the field studies opened up to ways of enhancing their
‘methodological tool-kit’, both through their own experi-
ence with field work but also through the exchange of
examples with the other groups during the evaluation fol-
lowing the field studies.

The combination of simulations and open-ended interviews
in onefield study and think-aloud methods and observation
of users performing work tasks in another proved to be a
very efficient way of getting an insight in how users inter-
act with their technology. This becomes evident when you
consider the limitation put upon these field studies, namely
the limited time-span within which they were carried out -
aworking day spent at each field site at the most - and that
this type of information is difficult to retrieve in generd
due to the infrequent nature of the use. Asthese limitations
are hardly the ided basis for a field study it becomes even
more important to find ways of keeping a focal point in
mind in order to obtain the necessary information. We
believe the lab methods used in the field studies obtained
this without compromising the openness of the situation
and therefore let the usability workers approach the fied
with an open mind to what the field study may reveal of
e.g. unanticipated use. We are supported in this by the
usability groups positive response to the results gained
through these experiments and their readiness to adopt these
techniques into their usability practise for the future.

We would once again like to stress the importance of
weighing the situation with regards to using a camera. As
argued before, it isunwiseto use it at any cost because of
the fundamental problems identified as potentialy damag-
ing to the situation; its presence may inhibit or influence
the users, or the operation of it may make the usability
worker more insensitive to e.g. peripheral activities or
comments.

Conclusion

Field studies may be used to gain a deeper understanding of
the artefact from the perspective of real use. The experi-
mental use of lab approaches has shown ways of reducing
the complexity inherent in real life work settings without
putting unwanted restraints on the openness of the situa-
tions, involving only dlight changes of the usability

groups' current field study practise. As stressed, this be-
comes essential to the quality of data obtained when the
field study islimited by e.g. time frames. We have argued
the importance of usability workers, when faced with sur-
prises in the lab, are ready to give up control and pre-
planned actions and stay with the complexity of the situa-
tion, and sketched how this may be accomplished through
the description of the wide range of methods dready used
by the three usability groups. However, in addition to the
enhanced |ab methods we see more experiments with bring-
ing usability work into the field and enriching the field
methods with aspects of lab testing as necessary compo-
nents of improving work and thus designing more usable
artefacts.

The BIDI project as such has only just begun. The co-
ordinated field studies are one example of activities that we
have undertaken and a promising one indeed. Many meth-
odological discussions have arisen on this basis and we
shall continue to pursue these issues. The continuation of
the project will certainly include more work with the com-
bination of field studies and lab work in all possible set-
tings.
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