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Abstract
The project takes place at the intensive care unit (ICU) in Malmö. It is a collaboration
project between Interactive Institute and Malmö Academic Hospital (MAS). Their
main interests are to explore and domesticate a learning and competence developing
process. The main question in this project is to understand how the design process can
support the effective implementation of a PDA information device for nurses. The
design process does not stop at the technical level. It continues by the involvement of
developers into nurses’ technology learning process. We have developed a first
prototype from the design guidelines supplied by Erling Bjarki Björgvinsson and PerAnders Hillgren. This prototype has allowed the disposal of films done by nurses
themselves to other nurses concerning medical machineries. Those films are used by
nurses themselves to support the use of those machineries, fix them and teach other
nurses the functioning of those medical machineries in the ICU. We have carried on
research at ICU to understand what is required for nurses to know, the implication of
their work for the functioning of those machineries, and the workloads, constraints
and organisation. This has been done to see how to adapt the functioning of the PDA
devices to the real circumstances of their work. As the matter of fact, we have
indicated how IT developers have to work, as IT-facilitators in the use context if one
want to arrive to a successful IT design solution.
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Introduction
Ubiquitous computing has developed a lot from the day Mark Weiser wrote that tabs,
pads and boards will come when cheap, low-power, computers that include equally
convenient displays and a network that binds them all together (see Weiser 1991)1 .
Today we have mobile phones, PDAs and large computer screens. As technology and
market evolves, these devices become more pervasive and integrate larger parts of our
every day life. Nevertheless, it remains that the integration of technology in our lives
is not the result of a secret process but of a complex social one. As we are moving
toward a ubiquitous environment, it is the case that work has to be done for such thing
to happen. In our project we work with PDAs, portable wearable computers to
integrate their convenient display in the daily work of nurses, whose work
environment is highly loaded with medical machinery. The combination of both
barcodes on machines and portable barcodes seems to be a pleasant and effective
interface for nurses. It helps them to use those devices in their work routines in the
intensive care unit (ICU) as well as in awakening care unit (ACU). The availability of
technical devices has not solved the design issue of making those PDAs work. This is
the work that we are reporting on. Without this customisation, it would have been
impossible to work out solutions that take into accounts nurses work realities. The
solving of technical customisation has allowed us to enter another phase of the PDA
design for nurses. We combine our PDA development with a more active
participation of users in order to make our project successful. The main requirement
in our work at the Interactive Institute is to take into account continuous learning
within healthcare (In Swedish Kontinuerligt Lärande Inom Vården KLIV). Some of
the tools we had to work with were already developed. It was the PDA in combination
with a video technology to display instruction for users of medical machinery,
technical devices, and professional instruments. The idea of this PDA is to sustain
learning of machineries for application during work routines. Another aspect of the
work was the learning process of technology use by the nurses themselves. PerAnders Hillgren and Erling Bjarki Björgvinsson considered this side of the
development of technology in the ICU environment. Their work has consisted to
understand the hospital domain and especially the ICU and ACU. The technical
system (the PDA) they developed wasn’t fully working due to development issues. It
was an earlier stage of the design process, working out its steps from an idea to a
basic prototype.

1

Weiser, M. (1991) ‘The Computer for the 21 Century’, in Scientific American, 256(3), pp. 94-104.
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Our Role in the Design Process
Our main role has to be IT developer as well as IT facilitators.
The goal of our project has been to develop a working prototype
consisting of a PDA, an application with a simple interface, a
barcode scanner and learning movies for the ICU’s environment.
Further our work consisted of acting as mentors, teachers and
developers (henceforth IT-facilitator2 see Hartswood, Procter,
Rouncefield & Sharpe 2000) in the KLIV learning process (fig.
1) in the ICU and ACU. Our thesis work consists to describe
the design process in detail in order to demonstrate the kind of
expertise and understanding needed in a real working site
where design development takes place. For the sake of
presentation, we divide this process into three phases. In
reality, those phases overlap largely each other and can’t be
separated.

KLIV

Figure 1: The
Symbol indicates
our diverse roles in
the KLIV learning
process

(1) Develop a prototype that connects a barcode scanner with the software that
displays learning films. The content of the learning films are usually about certain
machines used at the ICU, patient care and different routines used in the ICU and
ACU. Our intentions were to create a working prototype that could be placed in the
environment at ICU and ACU.
(2) Undertaking research with ethnographical inspired studies at the ICU to get a
glimpse of the environment and at the same time get participatory involvement from
the nurses to see how the prototype could be enhanced.
(3) Acting as IT-facilitators, making the user familiar with the learning process,
socialise the prototype and at the same time collecting valuable information for the
iterative development process.
During this research project our main questions have been essentially a practical one:
(a) develop an application that works well with the prototype and in the same time
works as a simple interface for the nurses. (b) Make sure that barcodes simplify the
use of learning films in combination with a PDA. (c) Teach within KLIV learning
process how artefacts can be used in a simple manner to the nurses.
The result of our work demonstrates that professional learning solution (as defended
by KLIV learning process3 see Björgvinsson & Hillgren 2001) can be offered to
nurses thanks to the proper design of technology. The socialisation of the prototype
made throughout the domestication phase, have helped the nurses to consider our
PDA prototype as an ordinary element in their work environment. Our report
demonstrates how the design process sustained the view, that success of technological
integration. That is the result of designer’s involvement in the design process in more
2

Hartswood, M., Procter, R., Rouncefield, M. & Sharpe, M. (2000) Being there and doing IT in the
workplace: A case study of a co-development approach in healthcare, Proceedings of the participatory
design conference 2000, New York, pp. 96.
3

Björgvinsson, E. B. & Hillgren, P-A. (2001) IVA-Projektet IT-stöd för kontinuerligt lärande på en
intensivvårdsavdelning, K3, Malmö.

8

than an engineering manner. We don’t see the design process as a heroic
implementation of super technique. Coming from the outside our view sustains that
work practices and understanding of nurses’ professional learning development is the
key for making technology work for them. We announce (a) the tree different design
phases as well as (b) the time line of our design practices:

(a) Design phases:
Phase 1 – Design documentation and development
This phase of the report is about the development of the prototype, which consists of a
PDA, a barcode scanner and a Visual Basic application. We describe each step we
have taken in our development of the prototype. First, researches about different tools,
platforms, programming languages are described. Then we describe how we
developed the application. The chapter describes the process of how we, as ITdesigners, approached and solved problems in our struggle against time limits to
accomplish a working prototype. The chapter is written from a technical point of view
and contains numerous technical terms.
Phase 2 – The Intensive Care Unit
Here, the Intensive Care Unit (ICU) is introduced. We describe the environment at the
ICU and how the nurses work, as we have recognised it. We explain how we used
some different ethnographic methods for getting a glimpse of the work environment
for later being able to do participatory design inspired development and domestication
with the nurses. Further the advantage / disadvantage of becoming a member of the
work setting. We bring up how the nurses way of acting affected the development of
the prototype in a positive way.
Phase 3 – Iterative design and domestication
In this phase we describe the domestication process from different angles. How we
used participatory design methods to further develop and domesticate the prototype.
How we acted as workshop facilitators, teachers, developers, mentors for the PDA
and KLIV learning process. We describe how and why the workshops were carried
through and how we worked with those nurses who couldn’t attend at the workshops.
We describe our concept and why we favour the use of barcodes in the ICU
environment.

9

(b) Timeline of the project
Our bachelor thesis lasted for 20 weeks, between January and May 2002. To get a
first view of what we have accomplished during this project, we here illustrate
important activities in the project on a timeline.
First interaction with
ICU (4/2)

Three workshops with
30 nurses each time
(8/3), (22/3) and (5/4)

Barcode scanner
Arrives (12/2)

A first working prototype
without barcode scanner
(25/1)

Phase 1
Jan

Prototype 001 had
been developed (25/2)
Filming the director
of ICU (1/3)

First night
shift at ICU
(18/3)

Feb

Mar

Barcodes out in
the real
environment
(16/4)

Prototype 001
is introduced
at the ICU
(5/3)

Phase 2

Open house at
Lecture with
Interactive Institute
Anthony Dunn (4/2)
(28/2)
Publication in
Metro (1/3)
Meeting with radio
physicists from Lund (8/2)
Lecture: The moving
pictures aesthetics with
Tommy Lindholm (23/1)

Presentation of our
project in Copenhagen
(21/3)

Phase 3
Apr
Lecture with Torsten
Weijemark (26/3)
Meeting with
Bob Stein
(4/3)

May
Meeting with
Julian Orr
(11/4)
Lecture with Jonas
Löwgren (25/4)

Attending MDA
workshop in Ronneby
(15-16/3)
Publication in
Lecture: Film and
teknik&vetenskap,
history with Thomas
nr 1, 2002 (16/3)
Sörensen (3/4)

In this representation of our project we describe the way our work has been
influence through diverse elements. Our view on the application have transformed and
been re-represented during the whole time of the project because of different
elements. All of these elements are not on the timeline but will to some extent be
described in the report. In the beginning our thought about the final application were
far from how it finally became. The final way the view on the application and
prototype is changed. Is through the daily encounter it has with the nurses in the ICU
and their use of the prototype. The way the nurses’ use the prototype changes the way
the nurses conceive and use it.
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Phase 1 – Design documentation and development
1 - Taking KLIV recommendations to Design
KLIV is a new way of increasing competence among the staff at ICU. It’s the
combination of new technology and a new way of learning in a specific context that
makes the project unique. Marcel Duchamp invented the idea of using existing
artefacts as art objects by recreating their meaning. These artefacts he called
readymades. The unique part in the project is that no external participants are
involved in the learning process, except for the nurses. The learning process contains
the following large steps (fig. 2): (1) a nurse or a group of nurses find a problem
domain at the ICU that they want to elucidate. (2) Two or more nurses discuss the
problem and solutions that should be explained in the film and then a film is made.
After making the film they watch it in the camera to see the result. A discussion
usually appears around the content of the film and sometimes the film is remade with
an enhanced content. (3) The nurses transfer the film to the PDA and is connected to a
barcode.
Early in the project it was discovered that the
nurses at ICU had an oral culture where
information and knowledge were shared. The
readymade design was developed to support
the oral culture at ICU. With use of user
centred design it was found that video
technology together with mobile artefacts was
the best way to support the oral culture at ICU.
The KLIV project started as master
4
thesis (see Björgvinsson & Hillgren 2001). It
was a design project for continuous learning
development among the staff at ICU. The
concept was generated by a forth-going
Figure 2: Illustration of the KLIV
feasibility study where the design space at ICU
concept
was investigated. The central question in the
project was: how information technology that supports learning can be integrated in a
technical intensive and dynamic environment? A question on how learning of new
technological devices that have started to arrive in a frequent flow could be learned in
a fast and accurate way. During studies and participating development with the staff at
ICU, it was found out that video has qualities that holds the showing that is preferable
pronounced in learning in front of written description. The video sequences, made by
the staff, manage to capture much of the learning needed with the advantage of
remaining context dependent. This means that each ICU retains their own learning
culture and focus on their locally specific problems. The result of the work done (by
Per Anders and Erling) is that a nurse can shoot and make the film appear in a PDA.
Most of the details of its achievement with our developed application have been made
public5 (see Ingvarsson 2002). ICU’s staffs’ produces short video sequences and those
video sequences are then accessible through barcodes. With barcodes, the path to the
4
5

Ibid.
Ingvarsson, A. (2002) ’Ett digitalt KLIV’, teknik & vetenskap, nr 1/2002, pp. 13-16.
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films is immediate. The idea is to get an instant access to relevant instruction when
critical points in time during the work procedure at ICU.
We entered the project with the specific function of making the prototype
work so it could be further investigated in the context of ICU. From the first day we
started to investigate technical adjustments and how we in the fastest time could get
the prototype to work.

2 - Starting with Technical Adjustments
We started with development issues and in the first phase of the project, the work was
to implement and develop the learning system at the level of its software. Thomas
Binder, the director of the Space studio, provided us with the first requirement. It was
to get an operational and functional application in the shortest time possible. After a
preliminary investigation of the programs to work with (players), we looked at
previous work done by the interaction designers’ Per-Anders and Erling. We searched
to see how we could solve the problem of making the system application work by
reading about different media players and programming languages. We had to get a
feeling about the workload and how we could use our own knowledge in the best way.
We decided in an early stage to confine ourselves to one media player due to time
constraints. It turned out later that we had to try
different players. This is what we call situated action
in a design process; even if we had a plan to follow
was it impossible to follow it. Or as Lucy Suchman
describes more deliberative, less highly skilled
activities
“we generally do not anticipate alternative courses of
action, or their consequences, until some course of
action is already under way. It is frequently only on
acting in a present situation that its possibilities
become clear, and we often do not know ahead of
time, or at least not with any specificity, what future
state we desire to bring about.“6 (see Suchman
1987).
One of the main reasons why we brought the Figure 3: Poster with
prototype into the nurses’ environment was because
different problem domains
we could go down to concrete circumstances. It was a
way for us to get more detailed feedback for further development that is usable for the
nurses. Instead of a static plan we grounded our development from the information
gained in the field and different problem domains we had found (fig. 3)

6

Suchman, L. A. (1987) Plans and situated actions the problem of human machine communication,
Cambridge University Press, New York. pp. 52.
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3 – The technical challenge
We were faced with a first technical challenge. It was: to develop, in a short period of
time, a working application for a PDA. The other point was to get a quick knowledge
of the software requirement such as to start working on it. We had no particular
knowledge in that given area.

3.1 Steps in the investigation of Software solutions
We decided to install and test different development tools to find out which tools
would fit us best in this project. The idea was to get a feeling of the workload that was
required as well as how time consuming it would be to develop this kind of
application. The first move was to get basic information about the programming
language. We had chosen to work with Visual Basic and C++.
We reported, as required by the KLIV project, about our development plan as
well as the project description7 . Our first investigation brought us to decide that we
would be able to provide scenarios8 (see Bachelor Thesis) about the application. The
scenarios explained different outcomes depending on which tools, programming
language and so on, we should use. The idea was to test the working prototype in the
field after immediate development of the application. For this task, we spent as much
time as possible at ICU to get feedback about the functioning of the prototype and get
some more information for further development. At the project management level, we
started to get a sense of company way of proceeding in a project work with deadlines
and specific demands.

3.2 Description of the technical goal to achieve on the PDA
Technically speaking, we had to work out specific solutions after our initial
familiarisation with the PDA on which we worked. What needed to be done was the
following:
1. Connect barcode scanner to the PDA
2. Create an application that would start at specific program, in our case
Windows Media Player, with a specific file / film.
3. Make a link between the barcode scanner and the application we developed.
To solve these problems we started to get information and knowledge about other
software’s
and
different
development
environments.
Several
preliminary
investigations about different environments and software platform have been
investigated by making phone calls to university specialists knowledgeable in PDA’s
programming. It also brought us to investigate companies9 developing those kinds of
applications. Several indications showed us that we had to look further into different
programming sub-fields. That we thought could help us find the proper information to
solve our problem. We describe those different sub-fields in more detail below.

(a) The specifics of the PDA (the iPaq Pocket pc)
7

See enclosure 1: Bachelor Thesis
ibid.
9
See enclosure 2: Specification of development process
8
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(b) The Software Platform: Windows CE.
(c) Films made for Windows Media Player.
(d) The Programming Language: Visual Basic.
(e) Emulators and System Development Kit (henceforth called SDK).

3.3 Sub-Fields of Integrated programming for PDA
(a) The PDA (iPaq 3850)
To find out how an application could look like and work on a PDA (fig. 4), we
investigated some programs and functions on the PDA. Instead of a mouse you
control the device with a stylus or your finger that you point at the display. The stylus
is inserted at the top of the device after use and is always close at hand. The display is
not like the most of us are used to, it is a touch display. There is no physical keyboard
as standard for the iPAQ pocket pc and when typing in text you need to use a software
keyboard. This takes time and is not very easy to use. The iPAQ is not made for
writing long documents.
There are some buttons that have prescribed functions, like the button at the
top right, which is the power button. The other buttons can be customised to handle
different events in programs. You can record sound sequences with the record button
and plug in stereo headphones. It also has infrared data transfer. At the top of the
device (fig. 5) more memory can be inserted, also called Secure Digital (SD) card.
The device feels robust and is covered with a plastic cover that protects the display
when not in use.
Figure 4: An iPAQ 3850 with
standard equipment.
1. Protection cover
2. Record/Application button
3. Power button
4. Stylus that you navigate with
through pointing it at the screen
5. Application buttons that can be
customised to start any program.
6. Navigation button

Physical specifications:
Height
135 mm
Width
84 mm
Depth
16 mm
Weight
190 g

Performance:
Processor 206Mhz StrongARM SA-1110
Resolution: 240 x 320 pixels, colour TFT display
Ram: 64 Mb
Rom: 32 Mb

14

Figure 5: The top panel of
an iPAQ
1. Stylus: push to eject /
lock
2. Hidden infrared port
3. SD card expansion slot
4. Stereo headphone jack

After using the iPAQ for a while, mostly for showing films, we noticed that the iPAQ
had less good ability, crashing. It just stopped working like it was dead. It didn’t even
help pushing the power button. We then found the reset button (fig. 6). You use the
stylus or another pointed object to push the reset button. When pushed, you restart the
iPAQ and the Operating System
(OS). It works like when pushing
the reset button on a Personal
Computer (PC).

Figure 6: The bottom panel of an iPAQ
1. Expansion pack connector. On this
picture the plastic cover is fixed in the
connector.
2. Charging/Communications port:
connect to rack/cradle, USB or serial
cable.
3. Reset button.

(b) The Software Platform: Windows CE

Figure 7: Screenshot of
Windows CE PocketPC 2002.
On the left, the Start menu and
on the right the program menu

The PDA we are looking at, an iPaq, is running
with the operating system Windows CE version
PocketPC 2002 (fig. 7).
It is a platform
developed by Microsoft dedicated to portable
devices. It has the look and feel of the other
Windows OS. It possesses a start menu (at the
top of the menu bar) from which you can open
different programs. The usual programs running
under Microsoft OS such as file Explorer
reminds of the experience of browsing your
local PC files and catalogues. Other usual
desktop programs such, as Word, Excel, Media
Player, Internet Explorer, Calculator, MSN
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Messenger, Microsoft Reader, Calendar and Find are available in Windows CE
PocketPC 2002.

(c) Films made for Windows Media Player
Per-Anders and Erling who had tested earlier version of the PDA with the Windows
Media Player had shown us films within which nurses use medical instrumentations in
the ICU. The main target of our development and design of a new application is to
support an easy way to fetch the right film in the context of their needs. Our attention
was grabbed at Windows Media Player SDK. The SDK of Windows Media Player
offers some interesting opportunities, like adding / removing buttons and functions,
which could help us to modify the existing Windows Media Player in the actual PDA.
We didn’t find an off the shelve kind of solution after the investigation of the SDK for
Windows Media Player. It precipitated our decision to develop on our own a separate
application. The idea was to modify the Windows Media Player to best suite the
nurses in their work environment. Windows Media Player uses different file formats
such as (1) .wmv (windows media video), (2) .asf (3) .mp3 (mpeg layer three). From
earlier testing done by Erling and Per-Anders, it had been concluded that the format
.wmv was the best to run on the iPAQ with the kind of film sequences that had been
developed. Drawing from Per-Anders and Erling experience, we had to work out a
solution to work around a specific bug in the Windows Media Player. That was the
screen freezes when you play the second file in a play list. Windows Media Player
uses play list for playing additional films in a queue. A second thing that was less
good with the Windows Media Player was that it hadn’t the ability to pause a film for
more than 10 seconds. We left this issue unattended at this point in time in the design
process.

(d) The Programming Language: Visual Basic
As mentioned before, we realised that we had to develop solutions to our problem
with the PDA and the Windows Media Player by considering OS Windows CE
PocketPC 2002 and more specifically, its programming language Visual Basic and
C++. It became clear that Visual Basic was the choice for us, in reason of
development issue such as familiarity and time limits. During the first steps in the
design process we realised that Visual Basic look much like VB (Visual Basic) script.
That is a simpler version of Visual Basic used for web development. Armed with
some knowledge about VB script, we started to complement it with information on
Visual Basic programming. From there, we started to develop an application in Visual
Basic10 (see Ek & Arvidsson 1998). When we searched information about Visual
Basic, we mostly used the Internet and the different forums there. We will explain
more about forums and how we used them later.

10

Ek, J. & Arvidsson, S. (1998) Programmera med Visual Basic 6, Pagina, Sundbyberg.
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Research:
Internet
Books
Companies
Teachers
Friends

Downloading and
installing SDK for
Windows Media
Player

Downloading and
installing SDK for
PocketPC 2000 and 2002

Visual
Basic
Programming
Language

Development tool:
Embedded Visual
Basic 3.0
C++

Illustration of our development approach
(e) Embedded Visual Basic 3.0
The first phase of development concerns our learning process in Embedded Visual
Basic 3.0 (fig. 8). In this environment, we could draw Graphical User Interface (GUI)
components (text labels, buttons, text fields and so on). With them, we were able to
design a GUI. The GUI components were then connected to the logic layer in the
program, which means, in our case, running a media player with a specific film
sequence. In Embedded Visual Basic 3.0 you can either draw your components, as
mentioned, or you can do hardcore programming, which means you code everything
by hand.

Figure 8: The environment in Embedded Visual Basic 3.0
1. Tools like, Text, Picture, Button and so on
2. Graphical Application Window. Here you can move around and resize your
objects
3. Object Property Window. Here you can decide colour, name on objects,
visibility and so on
4. Code Window. Here you write your own Visual Basic code by hand.
5. Project Window. Shows the hierarchal structure of the project and on which
level you is currently working on.
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Phases of development draw on previous knowledge of similar tools in different
environment. For example, we have used our knowledge of JBuilder, which is a
developing tool in Java for making graphical user interfaces and code development. It
has evident similarities with Embedded Visual Basic. This preliminary knowledge of
Java helped us to overcome issue of understand Embedded Visual Basic and also
helped us to learn the basic functions in the program. It was clear that Visual Basic, as
a development language, required us to look at different web sites and joining mailing
lists to find solutions to our uncounted problems.
(f) Emulators and System Development Kit (SDK)
In the design process of application development, we used an
emulator to simulate our application. In Embedded Visual Basic
3.0 different emulators are embedded for showing how the
application will work under windows CE. The Emulator comes
with the SDK for the specific version of an OS. It helps to build a
simulated environment that has most features of windows CE.
When you have written some Visual Basic code in Embedded
Visual Basic and you want to see what it looks like, you push the
debug button. During this procedure the SDK checks that there
aren’t any errors in the code, if not, the emulator will launch and
your program will appear. An SDK allows you to build software
programs for a particular Operating System (OS) with a particular
programming language. You can customise the layout, functions,
access and so on. You can decide all the features the software should
contain. We found out that two different environments (SDK)
existed, PocketPC 2000 (fig. 9) and PocketPC 2002 (fig. 10). Our
first working application consisting to run a film worked well in
PocketPC 2000 and its emulator environment, but the application
didn’t work on the iPAQ or PocketPC2002. It helped us to realize
that our aim was to make the application work with the
PocketPC2002 emulator, so that it could run in our handheld iPAQ
as well.

4 - The solution for prototype 0.01

Figure 9:
Emulator for
PocketPC 2000

Figure 10:
Emulator for
PocketPC 2002

As explained before, we faced a challenge that was the immediate developing of an
application that connected together a set of issues. We identified three main problem
areas: (1) creating application to start a specific program with a specific file, (2)
connecting bar code scanner to the PDA and (3) making a link / connection between
the barcode scanner and the developed application.
The first task was to create an application that started film files in a
corresponding program. We proceeded to collect all the SDK’s we could need for the
development. We started to examine different environments. Internet supports and
search on the web was probably the most effective way for getting the most updated
information. We also noticed when working with forefront technology, it is hard to
find information about how it works and which tools are available. When we spoke to
the specialist at BTH he gave us one kind of information and when talking to
companies they gave us another kind of information. One important thing we learned
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during this process was that it’s hard to find the right information if you don’t know
exactly what you are looking for. We couldn’t ask the right questions, and you can’t if
you don’t suppose to have an answer of the question. Even if the answers you propose
is wrong do you at least have a ground to stand on for renewing you past knowledge.
Improvising a search scenario:
We started our search on Internet
thanks to a search engine like
Google11 . We looked at websites that
have a forum (fig. 11) such that we
can identify the topic that is most
relevant to our own search issue.
After overcoming the first messy
impression you’ve got as a first user
of those forums, we identified useful
domains. For example, different
discussion forums and mailing lists
revealed to be useful12 .
Figure 11: microsoft.public.pocketpc.developer
Other forums we used were:
http://www.pocketpcthoughts.com/
http://www.devhood.com/
http://www.vbce.com/
An example from microsoft.public.pocketpc.developer:
Question
Is it possible to run a command line program from eVB?
Shell command doesn't seem to work, it returns an error.
Thanks.
B.

Answer
Hi,
Try this:
1. In a Module file:
Declare Function CreateProcess Lib "coredll.dll" Alias "CreateProcessW"
(ByVal lpApplicationName As String, ByVal lpCommandLine As String, ByVal
lpProcessAttributes As Long, ByVal lpThreadAttributes As Long, ByVal
bInheritHandles As Long, ByVal dwCreationFlags As Long, ByVal lpEnvironment
As Long, ByVal lpCurrentDirectory As Long, ByVal lpStartupInfo As Long,
ByVal lpProcessInformation As Long) As Long
2. In your code:
Dim lRetValue As Long
lRetValue = CreateProcess("<complete app path>", "<parameters here>", 0,
0, False, 0, 0, 0, 0, 0)

11
12

www.google.com
See enclosure 3: Developer links
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I hope that helps you.
Baccarin.

In this case, we took advantage of the open source community, people having to solve
similar problems. We also obtained names and e-mail addresses of people to be able
to contact them later. When we were searching in a forum or in a mailing list, we
picked up lots of information that we used retrospectively. We accumulated a wealth
of information that wasn’t needed at the time, but revealed useful for particular
problems later. Example of such information was how you could optimise your code
to make it run smother on a PDA. We have found informal communication between
people outside our surroundings, like the Internet, as a useful development method.
(1) Creating application to start a specific program (media player) with a specific file

Figure 12: First working
Visual Basic application

Figure 13: The software keyboard included in
Windows CE

A first working application (fig. 12) was made for testing if Windows Media Player
files could be started from our Visual Basic application. The location of the file and
player was typed into a text filed using the software keyboard (fig. 13). To start the
media player and the specified file / film the “spela upp” button needed to be pressed.
The test was successful and the application worked as intended.
(2) Connecting bar code scanner to the PDA
The barcode scanner was a component that had been purchased, but due to
deliverance problems it had become a bottleneck and the scanner was crucial for the
development of the application. We could not test the application fully if we did not
have this component and the development process was more or less delayed because
of the delay of this component. When the barcode scanner finally arrived (12/2) we
started to test the software that came with the barcode scanner. The application,
SocketScan, which followed with the barcode scanner, was better than we had
expected and we even managed to open film files from the file Explorer with this
program. We thought that using the file Explorer was the best solution because no
extra software would be needed. Problems arise when we later tested to open files
using the file Explorer. Two different files were opened with the same barcode
number. We realised that after opening a file the focus was set to this particular file.
When opening the same file a second time the SocketScan program jumped down to
the next file and would then open the wrong file. We went back to our own developed
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application and realized that this program with some modifications would be a better
solution.
To be able to open film files using barcode scanner, a barcode needed to be
created and linked to a specific film file. We believed that an application to create
barcodes would follow with the barcode scanner, so was also the case, but the
program was only a 30 day trial version. After 30 days the program changed the name
of the barcode randomly.
(3) Making a link / connection between the barcode scanner and the developed
application
The application we had developed was using text fields to specify a specific file and a
specific program. To make the connection between the barcode and our application,
the text field that should fetch the incoming string from the barcode, needed to be
active all the time. This was a bit of a hassle for us, because in this version you had to
activate the text field manually before scanning a barcode. You also needed to press a
play button for making the file play.
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5 – Testing other players
At our first research we only investigated the abilities of the Windows Media Player,
because it’s the player that is built in windows CE and our own reference to the
Windows Media Player is that it’s a functional program. Erling and Per Anders had
found a bug in the Windows Media Player when used on an iPAQ, but it turned out
that the Windows Media Player also had some other disadvantages. The Windows
Media Player didn’t have the ability to pause a film for more then 10 seconds, as
mentioned before, after that the film stopped and you had to play it from the
beginning again. When testing the PDA with the films on the nurses it came to our
knowledge that pause was a crucial function. The nurses wanted to have the ability to
pause a film when performing the task described in the film.
Because of this we started a search for different players for PDA’s. Once again
Internet and forums played an important role in our search for software and
information about different players. We found a comparison between different
players13 on one of the manufacturer’s homepages14 , which among other things
showed which formats the different players supported. On the basis of that we
downloaded and installed two different players, PocketDivXPlayer and PocketTV.

5.1 PocketDivXPlayer 0.8
PocketDivXPlayer 0.8 (fig. 14) supports the mpeg4 DivX format, which is good
because the film files do not become so large in Mega bytes (Mb). It has the pause
ability, which works fine. You can assign the hardware buttons to pause / play, stop,
skip and so on. When you paused the film several times the player “crashes” and you
have to press the reset button on the PDA to restart it. The players GUI reminds of all
the other players with software buttons for play, pause, stop and so on. It also has a
timeline so you easily can jump to different scenes in a film.
Features List
- 10-Band Equalizer with Pre-Amp
- Play List Support
- Play List Editor
- Web Streaming
- Brightness Control (ARM devices only)
- File Association Support
- Hardware Button Mapping
- Shuffle Play
- 90 degree Rotate
- 2:1 zoom
- Bi-linear filtering for zoom mode
- Dithering (ARM devices only)
- Fast Forward
- Seek Bar
- Volume Control
- Custom File Open Dialog
- Custom Web View Streaming File Selection Dialog
- Keep Alive for device shutoff suspension
- Play At File Open option
- Definable Caching for performance/power utilization

Figure 14:
PocketDivXPlayer

Supported Audio / Video Formats

13
14

See enclosure 4: Comparison between different players
http://www.mpegtv.com/wince/pockettv/compare.html (last visited 2002-02-25)
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- Video: DivX, OpenDivX, Avi, MPEG-1 w/ FFMPEG mpeg video decoder
- Audio: MP3 and Layer I + II Audio w/ MAD MP3 decoder

5.3 PocketTV 0.6.4 and 0.6.5
PocketTV 0.6.4 has been pronounced the best media player for PDAs15 . The player
supports .mpeg / .mpg format, which is not so good for us because the compression
makes the films pretty large in Mb. It has the pause ability, which worked fine. You
can use the hardware buttons to pause, play, and start over, but you can’t assign a
specific task to a button because they are already assigned by default. The GUI is
similar to other media players and it contains software buttons for the regular
functions like play / pause, stop, fast forward and so on.
PocketTV 0.6.5 (fig. 15) is the next version of the player and the one we used during
the project. This version reminds much of the former one, but a new feature is that
you can assign each hardware button with a specific task, like play / pause, stop and
so on. The player GUI reminds of all the other players and is easy to use. It also has a
timeline so you easily can jump to different scenes in a film. One thing that we have
found out is that when you play a larger film file it takes some time for the film to
load. PocketTV don’t have a buffering function. A buffering function makes the
program wait to play the file until the whole file is loaded into the program. We chose
this player because it cropped the film instead of making it smaller. This made the
important parts of the films larger and easier to see. The nurses liked the overall
impression of PocketTV. Its features were also easy to use.
Features List V 0.6.5
- Play List Support
- Play List Editor
- Web Streaming
- Brightness Control (ARM devices only)
- File Association Support
- Hardware Button Mapping
- Shuffle Play
- 90 degree Rotate
-Volume control
- Fast Forward
- Seek Bar
- Volume Control
- Custom File Open Dialog
- Keep Alive for device shutoff suspension
- Play At File Open option
- Definable Caching for performance / power utilization
- Dithering
- Streaming
- Microdrive
Supported Audio / Video Formats
- Video: MPEG
- Audio: MP3

Figure 15: PocketTV
0.6.5.

15

PocketPC Magazine, 2001-01-02, http://www.pocketpcmag.com/jan02/winners.asp (last visited
2002-05-10)
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6 – The prototype: Version 001
The 25 of February we had a working prototype that
could start a film corresponding to a barcode. A big
part of the prototype was the application (fig. 16)
we had developed. The development of the
application had gone smooth, but there were still
many questions to be answered. Like the
programming we had done in Visual Basic was
probably not optimised and we didn’t know if this
could affect the PDA in a negative way. The week
after, we were going to domesticate the PDA’s at
ICU and in the middle we also were going to have
an open house at Interactive Institute. Even if we
were prepared felt it hectic to complete the
remaining things for the domestication.
The application we had developed worked Figure 16: Application v.001.
like this. When you have scanned a barcode our
application fetches the string with the number from the barcode. The application then
tells the PDA which application it should start, in our case PocketTV and with which
file / film. The file / film that will be started have the same name as the number of the
barcode.

A Button application (fig. 17) was also created. We
wanted to domesticate as many films as possible into
the ICU environment, but we only had two barcode
scanners. The solution became an application with
four buttons and each button represented a film. The
decision to only have four Buttons / films was that the
interaction with the application became smoother. If
we had put more buttons in the application we had
either been forced to make the buttons smaller. That
had made them harder to read and also harder to hit
with a finger. Or there had been a scroll list, which
makes the overview worse.

6.1 Technical problems and solutions
6.1.1 Battery power
On the former version of the iPAQ, the additional programs that had been installed
disappeared from the PDA when the battery was out of power. In our case this meant
that if the nurses in some way unload all power from the battery our program would
disappear from the PDA and have to be reinstalled. We performed tests to empty the
battery on power and we kept doing it for three days and nights, but the battery never
came to a point where our program disappeared. At this point we didn’t see the
battery power, from a loss of information view, as a problem. Another question we
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had was how many films can be played before the battery indicates low power? We
found out during the workshops, will be explained further in the report, that when
using the iPAQ for showing films the battery lasted for about 2 hours. It’s important
to recharge the PDA’s after use.
6.1.2 Storage card (Secure Digital (SD) card)
To be able to store several films on the PDA they have to be stored on a storage card.
The storage cards we used had the capacity of storing 128 Mb of data and it was
enough for us to be able to carry out the tests. When we tested our application, which
at this point was communicating with PocketTV, with the storage card it didn’t work.
We just got a strange error message saying “can’t find storage card, error 2”. When
the memory cards arrived one of them was broken. Our initial thought was that this
memory card also had been broken. We tried the same thing with the Windows Media
Player instead and then it worked. This meant that it was a PocketTV problem and our
search domain had decreased. We started to search in the forums that we had visited
earlier and it didn’t take long to find out why we got the error message. Our program
couldn’t find the path to the storage card because of the space between ‘storage’ and
‘card’, but we didn’t find any help how to solve the problem. We tried to change the
name of the folder “storage card” but the OS did not allow us to do that. We
continued our search on the Internet and send a mail to the helpdesk at the PocketTV
web page. In just a few minutes we got an answer from the helpdesk and they told us
that we had to have additional (“) signs around that particular Visual Basic code.
Example from the Visual Basic code:
aMovieFileString = """" & "\Storage Card\" & aString & ".mpg" & """"
startProgramString = "\Program Files\PocketTV\PocketTV.exe"
That worked and we could continue our development. Now when we could
start the films from the storage card with our application we found out that if the films
were bigger then 5 Mb they didn’t play in a satisfied way, they were out of sync. It
took about 10 seconds before the film started and then it was incoherent. After we had
done some tests with barcodes and different films we found out that the films played,
as they should the second time we started them, which seemed a bit odd. At this
moment we saw four possible problems. (1) The buffering function in PocketTV. We
have mailed PocketTV for information if this will be supported in future versions but
with no satisfactory answer. (2) The storage card might not be as fast as we thought.
We found out that the films played, as they should the second time. Maybe it has
something to do with saving the path to the film in the memory. (3) The films works
well when the battery is fully empowered, but at which state does the films start to
straggle? Approximately after two hours. (4) The films have been compressed with
wrong settings, which make them harder to show. Depending on the different
problems that might arise with the prototype. We have instructed the nurses how to
solve the known problems. It has been done during workshops, visits at ICU and
instructions on posters.
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6.1.3 Barcode scanner
We had hard time finding information about how the barcode
scanner (fig. 18) worked and what we would need to make it fit
and work on an iPAQ. We mailed and made phone calls both
to the manufacturer and the retailer to find out as much
information as possible. When we finally got the barcode
scanner it worked without problems. It also worked with our
application. Its ease of use was almost to good, but the feeling
didn’t last that long. Throughout our tests the barcode scanner
just stopped working and nothing happened when you pushed
the scanner button. At the bottom at the display of the PDA, the
status bar, there is an icon showing whether the barcode
scanner is connected or not (fig. 19 and fig. 20). The icon Figure 18: The
showed that the barcode scanner wasn’t connected. The only barcode scanner
way we have found to get the barcode scanner connected again
is to do a soft reset. This is a problem for the domestication; because now there was
another factor that the nurses have to handle.
Before we purchased the barcode scanner, we had some questions to consider.
During research about the barcode scanners we found out that there were two kinds of
classes, namely class 1 and class 2. We contacted the retailer for the barcode scanner
in Sweden, Communica AB. They had only one barcode scanner and that one was at
an exhibition, so the salesman couldn’t tell us that much. Instead we downloaded a
document16 from the manufacturers’ homepage17 where they compared the
differences between the two classes. The main difference was the power output
between the devices and that affected them in three ways. (1) When scanning a
barcode beyond a distance of 10 inches, the class 2 will perform better. (2) The class 2
can more effectively scan through difficult materials such as thick plastic or
automobile windshields. (3) Class 2 scan more effectively in high ambient light
conditions such as high intensity lightning or even bright daylight. Taking both the
ICU environment and how our prototype would be used into consideration, we
decided to purchase class 1. There were some other factors that were crucial in our
decision. Class 1 would make the battery on the PDA last slightly longer and the laser
beam is also safer for the human eye than the beam on class 2.

Figure 19: This icon shows that the
scanner is inserted and is running

Figure 20: This icon means, “No card
detected. In this state we have to do a
soft reset.
16
17

Brandon, J. (2001) A white paper on bar code laser scanners, Socket Communications Inc.
http://www.socketcom.com Sockets homepage
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6.1.4 Formats
In this prototype we used the program PocketTV to show the films on the PDA. As
mentioned before, PocketTV supports the .mpeg / .mpg format which is an admittedly
format on the market. When converting the films to .mpeg / .mpg format (fig. 21), we
used a program named Cleaner 5 EZ. You can chose by default the settings according
to how you are going to use the films e.g. for the web, for TV and so on. We used the
default settings for showing films on the web, because that compression had worked
fine when running the films from the main memory on the PDA. The settings during
the compression might be the answer to get the films to run more smoothly instead of
out of sync. We tried some different settings, but the result wasn’t noticeable. There
are about 50 different settings when you are going to compress a film with the
Cleaner 5 EZ.
Making a
movie with a
digital video
camera

Transfer the movie from
the camera to a PC. It
then becomes a raw
movie file

Drag and drop
the raw movie
file into Cleaner
5 EZ

Out comes,
in our case,
a .mpeg
file

Figure 21: The process from video camera to
.mpeg with Cleaner 5
We have tested other compression software programs as Video Wave and Flask
Mpeg. We found Video Wave quit easy, because the compression settings were
bounded, but sufficient to make good .mpeg files. In other the process is the same as
with Cleaner 5. We installed Video Wave at the ICU for letting the nurses try to
compress their own films. The reaction was mostly positive and Video Wave will be
used during an undetermined time at the ICU.
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6.2 How the prototype works
As described above, there are some problems that are unsolved, but the prototype
works sufficiently for testing it with the nurses. The prototype we domesticated
worked as follows (fig. 22):
1 - Press the green button and both the PDA and our program will start. In this version
the text field is automatically activated.
2 - Point the PDA with the barcode scanner towards the barcode and press the red
button. Approximate distance between the barcode scanner and the barcode when
scanning should be around 10cm.
3 - The according film sequence will automatically start.
3.1 When the film is playing you can use
the
following
features
with
the
application buttons:
-Pause / Play
-Fast forward
-Increase / decrease volume
-Stop
And with the software buttons:
-Timeline
-Tools
-Same features as above
4 - When the film ends it will shut down
and our program will be on top again. If
you don’t want to see the whole film you
can always push the green button. Then
the film shuts down and our program
will appear again.

Start our program
(Green button)
Activate barcode scanner
(Red button)

Figure22: The prototype and its
functions
Stop

Volume up/down

Pause/Play Fast forward Disabled
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6.3 – Summary of technological development
6.3.1 Development
During this phase Open source communities on the Internet have been a tremendous
help, which is one reason why the development went smooth. The other one is that we
have experience from other developing languages that we could use as a starting point
for learning Visual Basic. Without that knowledge it would have taken a lot more
time to solve each problem. The development has been a trial and error process. We
have encountered problems and then searched for the answers by trying different
solutions and finally we have solved the problem. Workarounds have been one of the
solutions that we have applied for solving some of the problems. Like, one of the
reasons why we changed from Windows Media Player to PocketTV was that it didn’t
have the freezing frame problem. PocketTV also had the ability to pause a film for a
longer period of time than Windows Media Player.
6.3.2 Modification of PocketTV
To make a media player as easy as possible we only needed the necessary features for
our specific task. Commercial players usually have as many features as possible, in
that way they will be more attractive to the ordinary user. Our tests and studies at ICU
have showed that nurses don’t need the most features like: open file, replay, settings,
tools and so on. Those features just make the use of the player more complex and the
chance of making an error increase. A future iteration in the project would have been
to use the SDK for PocketTV too modify the features of the player to make it as easy
to use as possible.
6.3.3 Storage capacity
In the PDA prototype we developed, the storage capacity has been a bottleneck.
Today the capacity of the storage card is restricted to 128 Mb. The capacity problem
led to that all the film sequences produced didn’t fit on the storage card. This means
that only the most relevant films for the moment can be placed on the PDA. The other
films are placed on the PC in the library at ICU. Continuous this will lead to a more
frequent update of the PDA’s, which lead to a heavier workload for the group
engaged in these questions.
One of the manufacturers has declared that they will produce larger memory
cards for the PDA domain. They have already produced a card with the capacity of
256 Mb. We have found out, by reading science related magazines, that storage cards
will be able to store data of 1 Giga byte (Gb) in not a to distant future. And if looking
at today’s technical evolution, the storage cards will probably grow in capacity faster
than we can imagine.
6.3.4 Barcode scanner and design suggestion
To make the barcode scanner work on an iPAQ we needed a CompactFlash Extension
Pack. At the same time it appeared to us that W-LAN uses the same slot. We had
thought of a streaming video solution for the prototype18 , but there were greater
problems with W-LAN then a card slot. The ICUs life supporting machines don’t
18

See enclosure 6: Solutions
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allow W-LAN to be installed in the ICU because of the possibility of disturbance. But
the new medical machines will not be disrupted by the W-LAN. The idea of
streaming video at the ICU might be something for the future and needs to be further
investigated.
One of the main concerns in our project has been to understand how work is done in
the ICU. Ethnographic studies are one method for getting to know the work
environment, work routines and everyday work procedure for the nurses. It is
important for us to understand the environment because it gives us constraints that we
need to take into account during our development. In the next chapter we describe
how we used some different ethnographic methods for getting to know the work
environment for later being able to do participatory design inspired development and
domestication with the nurses.
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Phase 2 – The Intensive Care Unit (ICU)
1- Ethnographically inspired research
To get a sense of how it is to work at the ICU, we have experienced the environment
and entered the everyday life of the nurses. We have done this with a curiosity
towards the ordinary rather than with a search for problems. For us as outsiders /
newcomers is the calmness of everyday life in an unknown domain much more
important to grasp than the unusual19 (see Buur, Binder and Brandt 2000). We have
been doing ethnographic inspired studies at ICU to get knowledge of the work
environment, to grasp what the nurses actually do. The things that take place are
evident, normal often unproblematic to the nurses involved. Michael L. Williams
writes about police work and how meaning is created by social actors. “Normal,”
then, is simply the situation in which nothing “out of the ordinary” attracts one’s
attention. Though what is normal in any setting at a given time can be experienced. It
cannot be adequately described until it is experienced and even then, the description
of “normal” is adequate for that occasion alone (see Williams 1975).20
While ethnography often includes a description of the activities and practices
of those studied, it is more importantly an attempt to interpret and give meaning to
those activities21 (See Blomberg, Giacomi, Mosher & Swenton-Wall in Schuler &
Nomioka 1993). In the ethnographic field there are many different research methods
that apply; one extreme method is to try to be as unobtrusive as possible, acting as a
fly on the wall. Another is the participant observation. It is a method where the
observer becomes a full participant in the activities studied. In this project there are
some problems with both of these approaches, they are almost impossible to apply. As
Jeanette Blomberg writes in participatory design principles and practices, most often
one moves back and forth between participation and observation, variously wearing
the hat of the insider and outsider22 (See Blomberg, Giacomi, Mosher & SwentonWall in Schuler & Nomioka 1993). Participation observation has been out of the
question because nurses’ work often deals with life and death situations in the ICU.
On the other hand we couldn’t either strictly do observations. Because we couldn’t
truly understand the situation without asking nurses questions about specific work
situations.

1.1 Video recordings
Video recordings have been used as a tool to be able to go back to the location and
time to catch information that we missed while being in the situation. While the
camera records those activities within its field of view, participating in the activity
allows one to absorb the “taste, smell, and feel” of the activity23 (See Blomberg,
Giacomi, Mosher.& Swenton-Wall in Schuler & Nomioka 1993). If not grasping the
19

Buur, J., Binder, T. & Brandt, E. (2000) Taking Video beyond ’Hard Data’ in User Centred Design,
Proceedings of the participatory design conference 2000, New York. pp. 2.
20
Williams, M. L (1975) Appearance: Procedures for discovering criminal activity: presented at the
conference of ethnomethodology. pp. 10.
21
Blomberg, J., Giacomi, J., Mosher, A.& Swenton-Wall, P. (1993) ‘Ethnographic Field Methods and
Their Relation to Design’ in Schuler, D. & Namioka, A. (eds.), Participatory design principles and
practices, Lawrence Erlbaum Associates Publishers, Hillsdale, New Jersey. pp. 125.
22
ibid. pp. 131.
23
ibid. pp. 133.
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whole picture it is hard to know where the important action occurs. It is also hard to
know what kind of frame of reference the group of users have for their local
expressions and discussion24 (See Lynch 1995). We have therefore seen it as
important to not completely rely on other researchers studies but to go into the work
environment at ICU our self. We have also used video material for discussion and
interaction analysis with other researchers to get a better understanding of the
problems. Interaction analysis will be further described in the chapter about
participatory design.
We know that our research has the focus from the researches point of view. In
our studies we don’t have as a goal to make complete studies of the work
environment. While being in the environment at ICU it was clear to us that to get a
full meaning of the work environment would be out of scope for our project. Even if
we tried to do it as complete as possible we know that it is our explanatory framework
that angles the observation and description of the setting. It is our “analytical
auspieces”25 (See Button 2000) that make us see the setting as we do. We do not,
however, see ourselves as ethnographers. We are designers in the sense that we are
looking for ways in which the PDA can make a difference in an everyday
environment26 (See Buur, Binder & Brandt. 2000). Ethnography instead helped us to
gain valuable knowledge for our participatory design and domestication process. It
has also made a support for our design decisions, decisions that otherwise might been
taken on incorrect grounds. To get into the environment for doing ethnographic
inspired studies we needed to become members of the ICU community.
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2 - Becoming members
In the beginning of the project we watch video recordings from Per-Anders and
Erlings video material. It was a way for us to understand how it was in the ICU
environment. But the fact that we not had been there when the recording took place,
made that we didn’t get the whole picture, as we would have gotten by being there.
But we as outsiders did see things that Per-Anders and Erling had not found. We
found out the way nurses should record their own films. It could best be done by
moving around the camera like in a Danish dogma film. Moving close to the devices
described. The films get both a good picture and a better sound when using this
technique. This proves that it can be good to get fresh opinions from a researcher
outside the project. These video sessions of the old material gave us information about
how the field looked like, but not the real sense of where the important actions
occurred. The nurses Sue Harden and Catharina Larsson gave us the equipment
needed for being in the ICU environment, like the necessary clothes and storage
facilities. They also introduced us to the environment and some nurses in the ICU.
The way these people acted as an intermediary or go-between27 (See Fetterman 1998)
made it easier for us to walk into the hospital wards, doing research with an
immediate trust from the nurses.
We are in a hybrid situation where we have to investigate quickly to get a
sense of the work setting at ICU and then fix the material that works for the nurses at
ICU. We had to become members of the setting, members that was not seen as
obstructive by the staff. By being a member in the work environment at ICU would
later help us in the participatory design and domestication process. Garfinkels term
member is based on a cluster of common sense knowledge about the social reality that
other members of the setting think that individuals share28 (See Cuff & Payne 1979).
Members believe that the social reality is the “true reality” that other members
perceive in the same way. Our task has been to get a sense of the nurses professional
knowledge exhibited in their work activity. It has been a way to grasp their “true
reality”.

27

Fetterman, D. M. (1998) Ethnography Step by Step, Applied Social Research Methods Series,
Volume 17, Sage Publications Ltd, London. pp. 33.
28
Cuff, E. C. & Payne, G. C. F. (1979) Samhällsvetenskapligt perspektiv, George Allen & Unwin Ldt.
pp. 178.

33

3 - The work environment: An introduction to the ICU
At the ICU the patients are often severely damaged and in bad condition. Usually they
have gone through some kind of trauma. It could be a dramatic accident that has
shocked the body. ICU handles most kind of traumas except, burn injuries, head
injuries and birth injuries.

3.1 Personnel in the ward
The nurses work in teams of three to four members. There is always a conversation
going on between them. Not always a
verbal communication. Sometimes they
only need to look at each other to
understand what should be done. They
agree about how to do an action, and then
they do it. The dialog and the confirmation
they give each other is important for taking
care of the patient in a professional way.
The nurses have different roles in the team.
One of the nurses is head nurse that usually have two assistant nurses. The head nurse
applies the medicine, which the other nurses don’t have permission to do. The
assistant nurses make arrangements around the patients like changing position on the
patient, cleaning wounds, changing bandage and changing machines. Sometimes there
is a physiotherapist to help managing the patient. From time to time there are
physicians going from ward to ward, the rounds where they decide the future care of
the patient. The nurse Elin said that being in a situation where everyone is expert in
his / her field gives you different information that helps in the decision on how the
patient should be treated. At a night shift we met a physician, Eva that explained that
you couldn’t work in a more challenging and exiting workplace inside the hospital
environment then in the ICU. The fact that work is different every time makes it
exiting to go to work, she said.

3.2 Coordination between shifts
At ICU 140 nurses and physicians work with a specific work model that is built on
cost-efficiency, development, the patient and work environment (KUPA). The KUPA
work model has a part of 75% planned for patient care. The remaining 25% is
unplanned time were the nurses have training, meetings, development work, time
bank and fluctuating work. The ICU has ten beds. And the ACU has 18 beds that
mostly are full. When the workplaces have several patients are it usually hectic in the
wards. The ICU in Malmö lack almost 20% of the workforce, making some of the
nurse work extra hours.
The shifts at ICU are divided like this:
06:45 – 11:45 Morning shift
11:30 – 17:00 Afternoon shift
16:45 – 22:15 Evening shift
22:00 – 07:00 Night shift

34

The changing shifts often meet in the canteen. The arriving team then goes out to the
different wards. In the canteen is a nurse
whose role is more of a coordinator and has a
note with all the members in the shift and
which patients and wards they should be in.
The coordinators role is to know who is
working during the shift and where, spread the
competence between the wards, keep track of
the load in the department and so on. If the
new shift has any question or thoughts they
can bring them up with the coordinator. When
the new shifts enter their wards they check the
PC to see the status of the patient that has been
A coordinator at ICU
entered by the current shift. To enter the
journal information into the PC is an element that the nurses find unappealing. They
also look into the patient journals and talk to the current shift about the patient. The
conversation between the shifts is an important phase in the overlapping, like the
nurse Anna said, “Some things can’t be mediated through writing”.

3.3 Professional knowledge and assessing the patients’ health
ICU is heavily equipped with machines, instruments and other technical devises. The
patients lying there are often connected to many different machines. These machines
are often life supporting like respirators, an Instrument that provides artificial
breathing. Another is dialysis machine that is a procedure for removing metabolic
waste products or toxic substances from the bloodstream.
Nurses have physical contact with the patients when applying medicine,
change bandages or changing machines. The nurses talk to the patient even if he / she
is not fully alert. Machines sometimes show strange values or break down. In these
situations the nurses’ knowledge in combination with an oral discussion with other
nurses is of decisive importance. By touching the patient, seeing, feeling and
discussing with the other nurses they get an intuitive knowledge about the patient’s
condition. In the book talking about machines by Julian Orr, he describes service
technician’s relation to photocopy machines.
By feeling the machine, listening and looking
at error logs is the service technician getting
an intuitive knowledge of what kind of error
there are on the machine29 (see Orr 1996). The
comparison between a photocopier and a
patient in the ICU is not a fair one. To cure the
patient the nurses use all their senses in the
same way as the service technicians do. At the
same time nurses have different medical staff
to support and discuss the illnesses of the
Nurses working in a ward
patient. By combining different medical
knowledge and experience from the group of
often-specialized nurses that care for a patient, they solve the problems that arise. If
the problem is a more severe one like heart attack, an alarm is sounded and extra
29
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personal like physicians come to help solving the situation. In Julian Orr’s book he
also describes that the service technicians solve more severe problems by using an
oral discussion among the team members as the nurses do in the ICU. When caring
for a specific patient. The machines a patient are connected to need to be fine-tuned to
specific parameters. An example is when injecting the right amount of medical to the
patient. When treating some kind of illness which needs specific medicals during a
longer period of time. The nurses don’t only need to be experts on the patient but also
experts on the different machines (fig. 23). The fact that these machines sometimes
show strange values doesn’t exactly make the nurses work easier.
The nurses work in an environment where many
decisions, concerning life, have to be taken. All
the machines that are connected to a patient
don’t make the decision-making easier, in some
cases even harder. The nurse Ulla told us that
she enjoyed and felt more in control 10 years
ago, when there weren’t so many machines in
the ICU. “The machines rule as much over me
as over the patient” she said. Most of the nurses
we have talked to see the machines as
complement to their professional medical
knowledge. One of the most important things is
Figure 23: Medical machines in
that they can touch and physically feel the
a ward at ICU
patient. They see how the body reacts when
changing something on a machine. Decisions must be made in rapid succession on the
basis of various assumptions. Anselm Strauss argues that the nurses feel supervised
by the monitor that is connected to the patient. The monitor has become an evidence
machine that can judge if the nurse in charge made the right or the wrong decision. “If
you’ve done the right thing, it will support you in court; if you’ve done the wrong
thing it will damn you” (see Strauss 1997).30 We know that nurses don’t have to go to
court because of monitoring at ICU in Malmö. But we also know that some of the
nurses dislike the invasion of technical artefacts in their work environment.

3.4 Stress and difficulties of working with life and death
A nurse, Lisa told us “sometimes I know more than the physician”. I listen to what the
physician say and if he says the same as I thought I’m proud of my self. If not I ask
why the physician thinks it should be in the other way. Usually physicians explain
why they prescribe specific medicine to a patient. Some of the nurses tend to think of
themselves as among the elite of the hospital staff31 (see Strauss 1975). But not every
nurse is fond of the ICU and some quickly leave the unit for minor stressful medical
work. The nurse Svea described her feelings about the ICU. She explained that critical
life to death situation with complicated machinery makes the ICU a stressful
workplace. Svea reassigned to work in the ACU instead. Anselm Strauss has
concluded that the presence of complicated machinery is one of the chief stresses for
new recruits of the ICU32 (see Strauss 1975).
30
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Some nurses said that the machines have helped saving many lives, but they
also reflect over the definition, saving ones life.
A person can lay in the ICU for months, hanging
on to life through medical machines. At the ICU
everyone should be kept alive, even if the nature
says no. If this is right or wrong we can’t
question, but it’s something the nurses at ICU
deals with every day.
After we had got a fair picture of how
the nurses worked in a ward and how the ICU
environment was, we continued our research
mostly outside the wards. We were often in the
canteen or in the library at the ICU. Those
Nurse working by patients
places were not patient related and the
bedside in the ICU.
atmosphere was more relaxed.
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Phase 3 - Iterative design and Domestication
Design and ethnography evolved in different context. In this project we have linked
the fields together. We as designers are interested in designing artefacts that support
the activities of nurses. The use of ethnographic methods has been a way for us to get
a firm ground of knowledge about the workplace; it made our participatory design
possible. Ethnographic methods also grounded our design decisions in the work
environment at ICU. We found out that some nurses are against the invasion of new
technical “machines” in their environment. This kind of information is very important
for us and has to be treated with highest precaution. We, as IT-designers, are
developing a new technical device for the ICU environment. The device has not been
thrown in at the ICU. It has been developed with the nurses, which made them accept
it. The PDA is more seen as a tool in the daily work. But it will take at least a couple
years before we know how the domestication influences their view on the PDA.

1 –Participatory design inspired research and iterative design
After the ethnographically inspired research we decided that we would spend at least
one day per weak at the ICU. It was a way for us to get situated feedback on our
design decisions.
As we have been doing user centered design we have been inspired by some
different Participatory Design (PD) approaches.

1.1 Interaction analysis
Interaction analysis is a method to understand the relation between work and
technology33 as described by Eva Brandt (see Brandt 2000). Interaction analysis is
when a group of people assemble together and interpret what is going on in an
activity. It is a way to bring relevant questions of things that have not been
understood. Interaction analysis as we have noticed is very time consuming. But it has
been a way to find important information that has been missed in the field. During
some of the interaction analysis sessions we have sat together with a nurse from the
ICU to get alternative readings34 of the taped material as have been suggested by (see
Jordan & Henderson 1994).

1.2 Daily informal dialogs
As our interaction with the nurses has proceeded, daily informal dialogs with the
nurses have taken place. These informal dialogs gave us valuable information on what
the nurses thought about the application and how it could be enhanced. They also
gave us a better understanding of the work culture at ICU. The understanding of
shared values and believes in a particular work setting are Bødkers and Pedersen’s
main interest. They argue that dialog with and feed-back from practitioners (nurses) is
essential for the understanding of the work culture. The work culture is hidden behind
or in the artefacts, work routines and established work routines. The interplay between
33
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what they call cultural insiders and cultural outsiders35 are for them an important part
of understanding the analysis of the work culture (see Bødkers & Pedersen’s in
Brandt 2000). During our ethnographically inspired studies we had found out that the
canteen was a place where we could talk to the nurses in a relaxed manner. It had
none patient related atmosphere and was more relaxed. We could discuss the
environment in the wards, development issues and the best places for putting up
barcodes.

1.3 Meetings of different practices
While being in the work culture at ICU we have talked around the artefact, PDA, so
the nurses are reminded of what it can be used for. We have seen that some of the
nurses started to understand some of our design terms and come with more descriptive
design suggestions. Design-by-doing is a PD method suggested by Pelle Ehn where
users take an active part in the design process. Ehn uses the term “meeting of
language games” for the explanation of different practices. Ehn try to show that
different language games are played in different practices. To design new artefacts
that is useful for the nurses. We as designers needed to understand the language game
of the nurses at ICU. And on the other hand the nurses needed to understand the
language game of us as designers. This so the users (nurse) could give us explicit
description of their demands36 (see Brandt 2000). Design work has to deal with
mutual understanding and mutual learning between participants involved in a design
process as well as learning on the organisational level. Wenger views learning as a
social process that needs meetings between different communities of practices in
order to learn. He argues that “No community can design the learning of another and
yet no community can design its own learning by itself” (see Wenger 1990 in Buur,
Binder and Brandt 2000)37 . We actively come with design suggestions through
informal meetings in the canteen. During these meetings we have gained consensus
with the nurse on what should be designed. We have seen that it is in the meeting
between us, as designers and the nurses that new ideas and important information to
the project are gained.

1.4 Improvised test
Testing and letting the nurses’ tryout the prototype is an important stage of the
project. There are different ways to carry through these tests at ICU. We could just
leave the device in the setting and let the nurses’ test it and hope to get feedback or we
could participate in the test to get direct feedback. The later was also what we decided
to do.
Once when we were at ICU we had the PDA, with the integrated barcode
scanner, with us. Our intention with that visit was to get a better view of the work
setting and meet and talk to the nurses, but when the nurse Elna saw that we had the
PDA with the barcode scanner with us, she wanted to try it. In just a few minutes it
had gathered a crowd around the PDA and almost everyone wanted to tryout. At this
occasion we opened the program, needed for scanning a barcode, for them. Once they
35
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had scanned the barcode, they were exhilarated over how easy it was and that it
actually worked. After a film had ended they didn’t know how to close the Windows
Media Player. We didn’t tell them how to do it directly; instead we studied how they
interacted with the PDA. Elna who was holding the PDA became a bit frustrated and
everyone around her gave different suggestions on what to do. She pressed the
hardware buttons, and without knowing it she started other programs. It was
interesting to see the different interactions with the PDA and all the problems we saw
gave us new ideas about how the prototype could be further developed. Below are
some of them:
1. Disable the hardware buttons that are not used
2. Mark the active buttons with the colours green for starting our application, which
makes it possible to start a film and red colour for scanning a barcode. We chose the
red colour because the laser from the barcode scanner is red.
3. Create a small instruction on the back of the PDA. The instruction should contain
the most basic instructions on how to open a film.
4. We also got suggestions that it could be good if the nurses could save the filename /
barcode of the film. If they feel that they would like to see a film about an instrument,
but the moment doesn’t allow it, they could see the film when it suits them better. The
scenario could look something like this. They scan a barcode on an instrument and
press the save button. Then they can watch that / those films later.
A complement to the ability to save a filename / barcode is to put barcodes
correspond to all the instruments in calmer areas at the ICU.

1.5 Keeping the engagement
The participatory design approach often only takes emphasis on the design phase.
Projects using this approach seem to forget to stay in the environment when the
prototype has been created. As Mark Hartswood, Rob Procter, Marc Rouncefield and
Michael Sharpe describe in Being there and doing IT in the workplace: A case study
of a co-development approach in healthcare describe.
“However, in practice, the focus within PD seldom moves beyond the design phase
onto development and implementation, where users must try to apply the new system
or artefact within their work settings. It is at this very point where user expertise
becomes most valuable, and users have the opportunity to be in control of the process,
that practitioners of PD generally break of their engagement with them.”38 (See
Hartswood, Procter, Rouncefield and Sharpe 2000)
In our project we have taken this into account. In the domestication part we describe
further how we went into the work environment as a step in the domestication
process. Placing the PDAs and at the same time spread knowledge about the project.
We also describe how we adopted to the ICU working hours. It was our way to
capture the users that didn’t have the possibility to take part in the three workshops.
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How we enhanced our application by being in their environment. We have also
created and tested a barcode system based on the information gained from the nurses.
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2 – Domestication
The process of integrating a work process and being in the work setting as IT
facilitators have a great impact on how the artefact / process will be used. Many
products that have been developed are thrown into the work setting without any
follow-ups and are then left without any care as Frankenstein was left in the world
without any care from his creator39 (see Orr 2000). The traditional participatory
design field usually ignores the integrating part of the product and leaves the
workplace for new design project at an early level as we described in phase 3 chapter
1.5. One of our goals in this project was to look at how the use of technology and
barcodes affect the work setting, by being in the work setting, acting as IT facilitators
for our developed application and the KLIV learning process. At the same time have
feedback from the active users been a great basis for further development. When a
product / process is inserted into an organization, the organization and work routine
changes. The product / processes developed don’t really fit into the work setting any
more. Through looking at how the work is affected by the insertion of the prototype,
could we at the same time look for differences in the use of the application / KLIV
learning process as a way for further development.
The process that we are trying to support by being in the work setting is to do
“design in use”40 (see Henderson & Kyng 1991) where the system is evolving through
the users use of the system and continual feedback to the IT-facilitators. During
design it’s not only the artefacts that are designed. At the same time, a set of rules for
its use is decided41 (see Brandt 2000). This means that the design make rules that
change the practice associated with using the application / KLIV learning process.

2.1 setting out the PDA
The fifth of March was the prototype v.001
introduced at the ICU (fig. 24). Two PDAs with
our developed application supported by
integrated barcode scanners and one PDA with a
button application. Two PDAs, one with a
barcode scanner and one with the button
application was placed between wards numbers
five and six at the ICU. The other PDA with a
barcode scanner were placed at ACU.
Figure 24: Prototype v.001
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Figure 25: Instructional poster

Figure 26: Pictures with
barcodes on

At the locations was an instructional poster for the PDA placed (fig. 25). We also
placed sample barcodes at the same location (fig. 26). The location was chosen
because staff members had access to these rooms. Some members of the staff were
afraid that the PDA’s would be stolen if they were placed at a location where visitors
to the injured patients had access. Some of the staff was even afraid that the staff
would steal the devices. We thought this was a good place, several nurses would pass
by and it would be close to the wards. Other locations that had been suggested were
the library or the canteen but these rooms were not chosen. The library was not
chosen because it also acts as a conference room and the staff doesn’t always have
access to this room and the canteen was protected from work related technical
machines. When the PDAs were placed in the environment some comments from the
staff was observed. One was that: “this was much more easily than I had thought it
should be”. Another comment was; “where could I close the PDA”. From comments
like these, we updated the instruction poster. Every one that was in contact with the
PDA was positive and thought that this was something that they could use.

2.2 Workshops a way for domestication and design
We have arranged and participated in three workshops with totally 90 attendants. The
workshops took place in a conference building in Malmö. We have used several
different methods in the workshops for domestication and participation. Those will be
explained further in the chapter. It was a way for us to gain information from the
participants, so we could develop our capability as IT-designers. We believe that it is
the capabilities of the designer that finally decides the quality of the system (see
Löwgren & Stolterman 1998).42 The workshops were arranged by the KLIV project,
which means that the focus was on the whole learning process at the ICU. We,
Marcus and Viktor, participated during all phases, but we had our main focus on the
prototype, the PDA with the barcode scanner. Questions that we wanted answers to
during these workshops were, if the application worked well with the prototype and in
the same time worked as a simple interface for the nurses? If barcodes simplify the
use of learning films combined with a PDA? How the nurses felt about the prototype?
And what other things the PDA could be used for in the ICU environment?
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2.2.1 Introduction to the workshops
The workshops were carried through in similar way with just a slight change from one
to the other. The workshops started with a breakfast. Followed by a short introduction
explaining what had happened in the KLIV project and what the day would offer the
nurses. A short film describing how a learning film had been made in the ICU was
shown to the nurses. This so they would get a first idea about how it could look like
when producing a learning film. We explained that we were going to record a lot
during the day. These recordings were in documentation purpose. For the morning
sessions the nurses were divided into three groups and each group were then directed
to three different locations. Below we describe each station at the workshop.
2.2.2 Domesticating the video camera
The morning exercise was a first try to more truly domesticate the video camera to all
the staff members. The nurses got an explanation on how the video camera worked
and things to think about when creating films. We showed them how they should
move when recording films, sound preferences, lightning preferences and other usual
camera settings.
After a first explanation the nurses
went of in pairs to a remote room to make a
short film. They answered a question43 and
explained who they were and what their
assignment at the ICU was (fig. 27). This
exercise was created for the nurses so they
would get the look and feel of the camera and
how it felt to act both in front and behind the
camera.
At the same time were the other nurses
occupied going through the video camera
Figure 27: A nurse in front of the
more truly. The first initial time we more or
camera during the morning
less started with giving the video cameras to
exercise.
the nurses directly, so they wouldn’t be afraid
of them later during the day. It was a way for creating a topic that the nurse could talk
around. It also gave them a better understanding of the other exercises. This exercise
worked well and wasn’t changed during the workshops.
2.2.3 Films for reflection and problem solving
At the second station the nurses were assigned two different scenarios. The scenarios
that the nurses could be assigned to were an ordinary day at ACU, heart and lung
rescue (HLR) and abdomen position. With this exercise we tried to get the nurses to
think about new ways films could be used with help of drama. All nurses were
assigned different roles and which set up the directions for the improvisation. Keith
Johnstone argues that it is easier to work with a well-defined set of restrictions than
improvising freely44 (See Brandt & Grunnet 2000). The different roles the nurses
could get were child, father, mother, head nurse, assistant nurse, physician,
43
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responsible for camera recording, responsible for documentation and different kind of
patients. As help the nurses got simple costumes and props that could be used for
turning the room into a stage where the scenario was acted out (fig. 28). Simple props
as tables, chairs and material from the hospital was used to set the stage. The nurses
really went into their acting and in some sense it made them feel how other members
of the team could have it in their work
situation. During the acting the nurses got the
same facial expression as they get when
working in a critical situation at the ICU.
After acting the nurses became more relaxed,
exactly as when a patient has recovered from a
critical situation. During the workshops we
used two different kinds of scenario exercises.
They
Figure 28: Scenario representing
are
abdomen position
described below

2.2.4 Video Letter
The idea with the video letter was that the nurses should make a film about something
they found problematic in a scenario. They would then pass the film over to the next
group. The next group should then make a film with an answer to the problem. The
nurses played through and recorded the scenario. After that, they sat down together
and discussed what had happened and how they could formulate the problem in a
good way through video. After the discussion the nurses created a film with focus on
the specific problem. Examples of problems
were communication and lack of personal.
This film was then passed over to the next
group like a video letter. The other group
watched the video letter and reflected about
the problem and how they could make a
good answer. They then recorded their
version of how the problem could be solved.
All the films produced were then showed to
all attendants in the afternoon. This exercise
was removed, because it was hard to
formulate our idea of the exercise to the
Figure 29: nurses focusing on a
nurses. To the next workshops we
problem in a video letter.
introduced a similar exercise called focusing
on a problem.
2.2.5 Focusing on a problem
Instead of passing a video letter to the next group the nurses played through a scenario
and discussed what the problem was and what they could do better. Then they
produced a new film, which had focus on something that had been problematic in the
first scenario. Examples of problems were relatives to patients and organisation. This
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exercise was quite similar to the video letter. But it felt easier to carry through,
because the nurses could make their own film from the beginning.
2.2.6 Reflection of the exercise
The response to these scenarios was very different and some said that this was exactly
how it is at the ICU. Other nurses had a hard time to play a scenario without the real
equipment. The nurse Lina said that I couldn’t play this scenario without the machines
that are needed in real life. Some props were used for making the scenarios more real,
but the link that these created between real life and imagination might not have been
strong enough. It is hard to have a workshop outside the setting when trying to explain
how something could be used in the work environment. It is so because the context of
the ICU is missing. Depending of this were some of the scenarios reworked with
members of the staff.
It was interesting to see different authorities when the nurses carried through
the discussion and the dialog during this workshop. It’s not easy as a newcomer to tell
a more experienced nurse that he / she could have preformed the task in a better way.
The outcome of the films looked very different depending on the actors in the
scenarios. During the workshops there weren’t a film that looked like another. This
exercise also indicated that not all films that are produced, have a rightfully place on
the PDAs. Some might have a more natural place on a personal computer or a
television. We believe that the exercise was carried out in a good way. The nurses felt
that they had control over the camera. They had in the same time notified about the
capacity of film as a learning medium.

2.2.7 Domesticating the PDA and barcode scanner
After lunch we wanted to see
how the nurses used the PDAs in
action. What kind of reflections
they had and which problems
that might occur with the PDA.
Before workshop one, we had
produced different questioner
films where the director of ICU,
Else-Maj Rosenlöf, acted out the
questions (fig. 30). These films
were used at the workshop, as
questions in a quiz contest. Ehn
and Sjögren use the term
“design-by-playing” when they
created design games, which
were played by users around a Figure 30: Else-Maj acting out a question
table. The players had game
boards and cards that had to be drawn. All of their design games had a three-actstructure with a clear defined beginning, middle and end (see Brandt & Grunnet
2000)45 . Our game was created to teach the nurses how the PDA worked. Without
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them thinking about that they were learning in the same time. Our game had also a
three-act-structure where the first one was a short introduction to the PDA. The
second act was the actual quiz contest. The third act was a final question where the
nurses sat down to discuss how the PDA could be used in different ways at the
hospital. A more descriptive narrative is described below.
2.2.8 ACT I - introduction to the PDA
We as facilitators dismantled the PDA to describe its different parts, the barcode
scanner, SD card, stylus and Expansion pack. This, so the nurses got a sense of how
the PDA worked and where the films were stored. We explained the functions of the
application buttons and in which order they should be pressed. The nurses then tried
by themselves to start and execute our application. After this, the quiz contest started.
2.2.9 ACT II - quiz contest

Figure 31: two nurse writing an
answer to a question

Figure 32: Nurses discussing an
answer to a question.

The nurses got assigned one PDA and one
video camera, which were passed between
the nurses in the group during the whole
quiz contest. This was a chance for the
nurses to get more familiar with the video
camera and at the same time it became
valuable documentation for us. Scanning a
barcode retrieved the questions. The
barcodes was placed on objects that had a
link to the questions. We wanted to show
every nurse how the barcode scanner and
software worked. We also saw this as a test
on how the developed application worked.
We didn’t meet any resistance like we had
once in the workplace, when trying to get
people to use the PDA (fig 31).
When the nurses scanned barcode at the first
question, PocketTV appeared. We then
described its function and buttons. The
questions (barcodes) had been placed on
different objects that had relevance for the
specific question. We wanted to notify them
about how and where a barcode could be
placed in the ICU environment. After a
question had been played, a discussion
began about what the answer could be (fig
32).

During the exercise the barcode
scanner got out of function. The PDA then needed to be rebooted. In the end of the
second exercise one of the PDA’s got low on batteries. Before this workshop were the
PDAs empowered for one day. This indicated that the battery time was approximately
two hours, when used for playing films.
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Some of the films that had been created were blurred and some of the nurses
complained about the picture quality. In another question was there complains that the
sound was to low. We deliberate lower the sound on the PDA. It was a way to make
the nurses reflect on how to raise the volume on the PDA. All these problems that
occurred were more or less situated and in a way invaluable for us. The problems
gave us new information about what could happen to the PDA. At the same time the
nurses had the possibility to solve the problems by them selves with our support.
2.2.10 ACT III – discussion

Figure 33: Web
page with
questions

We assembled with the nurses to discuss the following
questions. Which other areas at the ICU could the PDA be
useful? Which way could the films be used as material for
reflection? Who should have responsible for the PDA’s? The
question didn’t come up as a film but as a web page (fig. 33)
in the PDA. We thought that this would lead to some
comments but unfortunately it didn’t. Some of the ideas that
arouse after a discussion in the group were.
1) Recording of wounds
2) Local terms of directions
3) Diluting schedule
4) Pharmaceutical order
5) For information to patient / relatives

2.2.11 Reflection of the exercise
The exercise worked out well and we just made some minor changes during the
workshops. We gained lots of information about the prototype, like its ease of use,
good picture quality, bad sound and so on. We didn’t get any comments on the
application we had developed, but we hadn’t expected that either. The nurses don’t
really interact with our application; it’s more or less an agent to reach the goal, to
retrieve an instructional film. The application worked well both technical and
understandable. Understandable in the way that the nurses understood what the
application did and it seemed logical to them. When the nurses had questions about
something, like why is the sound bad in some films on the PDA? We could
immediately explain what it depended on, in this case on the video camera.
The idea with having barcodes to retrieve specific and exact
information, in our case learning films, was appreciated. The nurses liked its ease of
use. The barcodes with the PDA became a tangible interface. According to the nurses,
barcodes was a good way to simplify the use of learning films.
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2.2.12 Creating consensus
Poster for visualizing the KLIV project
Here the nurses got open-ended words and pictures that they could put together on a
large poster (fig 34). The idea was to visualize how they imagined the end product.
During the exercise the nurses sat together around a table with one of us as a mentor.
They discussed and put together the words with
the pictures. At the same time the mentor came
with suggestions that helped them move along.
This exercise explained more deeply how the
KLIV process was thought to function in the
ICU. Comments and suggestions were that to
make the project live on after the departure of
the researchers. It is needed to assemble a
special group of nurses.
Our reflection of the exercise was that
Figure 34: Nurses working with
the consensus poster

they put together the process, as we wanted it to
be. Therefore this exercise was replaced with a
variant of interaction analysis.

2.2.13 Reflecting on a positive learning process at ICU
In this exercise was also a poster created. The poster was working as an object of
thought and stimulated for a better discussion on the subject. A generative metaphor,
greenhouse and plants were also used for making the nurses look on the subject from
another angle46 (see Schön 1978). The tools they had to work with were pictures,
open-ended words and pencils so that they could write any idea that emerged. They
had to cut and glue the material to the poster. The idea was to make them feel like
they were creating something with the given material. Some interesting subjects came
up to the surface.
1) All nurses should have access to the films
2) Every nurse in the ICU environment should be able to make a film
3) The nurses need to give stimulus to each other so that every one grows
together
This exercise was also replaced by the interaction analysis.
2.2.14 Interaction Analyze
This exercise main purpose was to introduce a way to create reflection. The nurses
reflected on what was good or bad in a film. If compared to an interactive film
analysis as described by Brigitte Jordan and Austin Henderson in Interaction
Analysis: Foundations and Practice47 (see Jordan & Henderson 1994). Our exercise
was a reduced version of the interaction analysis. The group of nurses sat and watched
the film together and when they saw something interesting they said, “Stop the tape”
and we discussed the situation. A complete transcription of the videotapes was not
conducted but instead the reflections that the nurses made during the session were
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written down. To the third and last workshop we replaced this exercise with the
former poster exercise.
2.2.15 Ethical discussion
When working like we do, video is an important tool both for us and for the nurses.
We used the video mainly for documentation of different events that we found
interesting. The nurses also use films as documentation, but in a more instructional
and knowledge maintaining way. They use the films for spreading best practice while
we analyze the films to find clues and “hidden” stuff. When working with video you
often come to a point where you want to show your material for people outside the
project. At that moment it becomes a question of ethics. We have a contract with the
ICU that allows us to use films and pictures in the frame of the project. When it
comes to the nurses and their situation when making a film, it becomes a bit harder in
the aspects of ethics. The patients, as mentioned before, are often in a condition where
they are not contactable. Films have been made with patients wearing a blindfold.
When the films are made today a relative to the patient is asked if it’s all right to make
a film containing the patient. During the workshops was the ethical discussion one of
the things that came up. Some of the nurses didn’t feel comfortable with filming
patients at ICU. They thought that it would be to disregard the laws that protect the
patient integrity. Between the wards are constraints on what the nurses can say to each
other about the patient. We looked this up with the nurse Anna, she told us that as
long as the patient haven’t given his / hers permission is the movie regarded as a
journal document. It means that it’s not public and has to be destroyed within 30 days.

2.3 - Night Session at ICU
After the workshops had been conducted there were still 50 nurses who hadn’t been
able to attend. Most of them worked during the night shift. We checked with Else-Maj
if it would be possible to attend at the night shift. We wanted to explain how the
KLIV learning process and the prototype are supposed to be used. We also wanted to
be there acting as IT-facilitators. She was very positive about the idea. Per-Anders
and Erling were also enthusiastic about us going there. They had only attended one or
twice at the night shift at the ICU. This meant that a large part of the staff never had
been faced with the people behind the project. They had only seen different things
emerge, like weeds, without knowing why and what to do with it. In projects like
these, when developing a process with the users, it’s important to make the users feel
engaged. It is important to not only engage a selected group of the staff.
We began to make a plan for how we could bring the content that had been
explained to the nurses at the workshop in a shorter period of time. Our mission was
to catch nurses that had some spare time and show them the most relevant of the
KLIV learning process. We found these meetings with the nurses so important that we
got up in the middle of the night. During our ethnographically inspired research it had
come to our knowledge that the nurses on the nightshift often are neglected. Our
approach meant that we adapted to the ICU work hours.
It was calmer during the night and most of the patients were asleep. This
meant that there was more time for us to talk and instruct the nurses. The staff
working at the night was more engaged when we visited them, than the nurses
working during the day.
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2.3.1 Informal meetings in the canteen
When arriving at ICU the first night the nurses didn’t really understand what we were
doing there. We explained who we were and our thoughts of the visit. After that the
nurses started to talk and discuss about the PDA’s. The nurse Johanna said, “If you
don’t know what this project is about, you are
way behind the other nurses”. It was
interesting to hear that they found the project
that important. It was also tragic because there
had never been anyone from KLIV at this
nightshift before. We brought up a discussion
about what they thought of the PDA’s and we
found out that no one of the nurses had tried
them. They said that they hadn’t had any time
to test them and that was probably true. We
felt that there was something in their voices
Figure 35: Instructing a nurse on
saying that the PDA’s were not for them. It
felt like we were schoolteachers and they were
the video camera
students who hadn’t done their homework. We
were clear with telling them that testing and
using the PDA’s is optional and not a
necessity.
They were all positive to idea with the
films. We asked if they had seen any of the
films that were stored on a PC in the library.
No one except for one nurse, Lotta, had seen
films in the library. It was during a situation
she didn’t know how to solve. Lotta went to
the library were she watched a film. She then
went right out to accomplish the task. We saw
that there were many interesting thoughts and
Figure 36: Instructing a nurse
ideas to be collected. When we explained the
about the prototype and its
KLIV learning process for different nurses the
conversations went from hardware knowledge
functions
in the PDAs to learning concepts in the
healthcare environment. From the basis of each conversation we needed to see which
level the language and explanations should be presented to the specific nurse in
question.
2.3.2 Domestication during the night shift
We mostly used the library when we instructed
the nurses at the ICU about the prototype (fig.
36) and the video camera. There we could
work undisturbed. We explained the video
camera like we had done during the
workshops. The nurses also used the camera
and tried its different features. We explained
the PDA and how it worked with our
application and the barcode scanner. We were
also at the ACU and instructed those nurses.
We followed some nurses to one of the PDA’s
Figure 37: Nurse using the
in the ward. There we showed them how they
prototype in the environment
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worked and supported them during their tests (fig. 37). These nurses felt that they
didn’t have the time to sit down in the library, but still wanted to be instructed on the
PDA. Their reactions to the PDA and the films were only positive; they said that they
had never thought that it could be that easy. This was a proof that being in the work
setting with the nurses, makes them test the prototype and deliver immediate
feedback. After that moment the nurses felt like they had been introduced to the
PDA’s in a proper way. When they have some knowledge about them they could
become detectives of their own and investigate the PDA’s further48 (see Binder 1995).

2.4 Configuring the User
When we first introduced the PDA’s at the ICU we put up instructional posters. We
also putted up a slip of paper where the nurses could make notes, of thoughts they had
about the PDA. We wanted all possible feedback to be able to iteratively develop our
application. A while after the introduction we found out that the slip of paper hadn’t
been used at all. There could be several reasons for why the poster hadn’t been used.
Maybe the nurses hadn’t tried to use the PDA’s on their own. We found the slip of
paper almost hidden behind the curtain. A better idea, but that meant more work for
us, was to adapt to the environment as described in night sessions at ICU. When
trying to move away from the classical approach of the domestication process, which
is just leaving the system in the work setting. We instead tried to become social
member of the ICU environment. As described in phase 2 chapter 1.5. Our idea was to
be in the work setting as much as possible. It was a way for us to build a social web
with the nurses. We wanted to be there in the role as an IT-facilitator.
As technological designers we were becoming member of nurses’ work
practice. We started to understand what being a member of this working community
all is about. We are at the same time configuring the nurses to use the PDA in ways
that fits their work environment. To do this in a way that is understandable to the
nurses, social interaction with the nurses is necessary. The social interaction with the
nurses is a tough and important stage in the domestication process. Our strategy was
to be there with them and chat about any subject. It’s the dialog we are after and the
subject ‘PDA’ comes automatically after a while. We are more or less mediating
persons for the PDA’s. When we are spending time in the work setting nurses come
up to us ask things about the PDA. We don’t want to rush the nurses. The idea with
becoming a member and configuring the users is to build a confident relationship with
the staff. In this way we take the domestication step by step, according to different
individuals. There is a conflict between us, as developers, and the nurses. When we
enter the world of ICU, we step into a setting we are not familiar with. We did
ethnographically inspired studies to get knowledge about the ICU. We bring
something from our setting that the nurses are unfamiliar with. The nurses become
novices in the setting where they usually are experts. During this period we arranged
three workshops, mentioned before in detail, where we introduced the PDA’s and
filmmaking in a more relaxed way. Most of the nurses who attended at the workshop
have used the PDA’s in the ICU environment. Our role as mentors had become more
important now when the testing had entered the domestication phase.
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3 - Barcodes
Barcodes have been used in hospital environments for some time. They are usually
used in handling of blood, sterile medical centres, radiotherapy department, medical
storekeeper, and for keeping track on patients. Barcodes are nothing new to the
nurses. It is an artefact that to some extent is in their everyday environment.

3.1 - Barcodes as mediating artefact
Our project is built on the use of barcodes. The nurses will have a direct use of them
in their daily work, but where should we put them? The question may seem ridicules,
but there are far more parameters to take into consideration. To problemize reality is
the first step toward knowledge and it is a step that can’t be left out 49 (see Asplund
1970). But many developers usually forget this part. We have been visiting ICU to do
research about the barcodes. We divided the barcode research into two parts. In the
first we wanted to find answers to the following questions: How do you know that a
barcode starts a film? How should the barcodes be designed? In the second part we
wanted to find out more specific where the barcodes should be placed. To get a better
picture of the problem, we walked around in the department with the nurses. When we
found a potential place, like a machine or a room, we used sticky notes to simulate the
barcode. In that way the nurses could move around the barcode and discuss
advantages and disadvantages with the particular position.
During part one, we worked with pencils and paper to have a better basis for
discussion. When we started to talk about the barcodes and where they should be
placed, was the first suggestion that they should be placed on the machines. If the
barcodes are placed on the machines you know where they are. In our earlier studies
we have seen that on some equipment there are barcodes from the manufacturer. The
nurses don’t have a direct use of these barcodes and therefore don’t reflect about
them. When asking Stina, how do you know which barcode starts a film? We got the
answer, “you’re right, didn’t think about that”. That question triggered new ideas and
the nurses got more engaged in the discussion. We gave them some paper notes with
barcodes, icons, text and some plain. Different proposals arose like;
1) Barcodes that start films could have a coloured background
2) Barcodes could be placed on posters, cause then you know where they are.
3) On the machines there could be an icon that told us that there is a film about
the machine
A discussion arose about the poster and where it could be placed. We had heard that
they would paint over the border that goes around the walls in the wards. The borders
give some patients nightmares. They hallucinate and then believe that the borders are
big spiders running around in the ward. The poster is probably not a good solution for
the wards. It might work better in the hall or in none patient rooms. We had made a
small file with pictures and barcodes. The picture illustrated what was going to be
shown if they scanned that barcode. This idea was popular among the nurses, they
thought that it was a great help with an illustrating picture together with the barcode.
One said, “You use the barcode to get an instruction about a machine that you feel
unsure about and the chance of not knowing the name of the machine is also quite big.
The picture helps us recognize the machine in an easy way.”
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3.2 Setting out the Pleura-suction barcode
Setting out the barcodes is an extensive process because the position of each barcode
can be customized. It depends on if the film is about a machine, disposable article or
maybe treatment of a patient. We decided that we
would focus on one area at first. It became the
sterile storage room with disposable articles. We
started to investigate where the barcode to the
film pleura-suction could be placed. Pleura
suction is a disposable instrument. Its main
purpose and use is when patients get problems
with their lungs. Often the patient has a hole in
the pulmonary. This instrument is then used to
suck the space between the pulmonary and the
lung partition. It cleans the space of body fluid
Figure 38: moveable shelve
and air to create the right underpressure in the
containing disposable articles
lung.
and instruments
The nurses Greta and Agnes explained that there are both mechanical and
disposable pleura-suctions. This information was new to us
and the name pleura-suction might be changed on the
barcode. The pleura-suction is located in the sterile storage
room. The sterile storage room is a place where all the sterile
medical instruments are kept. There are instruments such as
needles and other disposable equipment. The nurse, Birgitta
Nilsson, have this room as her head priority. She is also the
Figure 39: Booklet
one who cleans and make sure there are new materials. All containing lists of
equipment is placed in movable sets of shelves (fig. 38). medical products
These can be expanded in two different directions with the
help of handles.
The nurse Greta explained where the pleura-suction was located. Well in the
sterile room she glanced in a booklet (fig. 39). In the booklet are all the medical
products and location listed in alphabetical order. The booklet was the first place
where Greta thought it could be good to put barcodes or symbols. When she had
located the product in the booklet, she pointed out the shelf to us. Greta then started to
look for the product. It took her quite some time before she found it. She also told us
“I have to see the barcode immediately else I won’t use them. If this system should be
of any use the nurses need to have the barcodes placed at a logical given way. The
system needs to be hassle free and the barcodes need to be easy to find”. Greta further
explained that she wanted to have the films close to the patient and at the same time
on another location. At the other location she wanted to see the film a first time,
before going to the patient. “If the patient sees that I am not certain on how this
device works she / he will be hysteric. The patient will probably lose the trust for me
as a professional nurse. When I am located at the patient bedside I would like to use
the film in a more discrete way.” She then said that it might be good to have the
barcodes inside the shelves where the product is located. But of course then you
wouldn’t be notified at once that there is a film about a particular product. Greta told
us that she liked the way we had arranged the barcodes at the moment. The barcode is
placed on a picture that illustrates what will be showed on the film. She thought it
would be a good idea to have pictures with barcodes on the bookshelf, because you
wouldn’t miss them. We had gained lots of interesting information, but we also had
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questions that needed answers. If we place barcodes on the bookshelf, what kind of
material would they have to be made off? In terms of cleaning, remove ability and so
on. Birgitta Nilsson, told us that it would be out of the question to set barcodes inside
the shelves. There would soon be placed barcodes from the manufacturers of the
medicals. These barcodes will be used to order new medical products. But she thought
it would be good to have the barcodes and its corresponding picture on the front of the
shelf. Birgitta also thought the barcodes could be placed at the height of the specific
device located inside the shelf. The idea with placing the barcodes in the same height
as the product was something we had not thought of. This small adjustment could
decrease the time it took for the other nurse to find the specific product. We also got
suggestions on a poster, containing the barcodes for all the films associated with
devices located in the surrounding of the sterile room. From all the information we
gained. About how the nurses work, how instruments / machines are used and stored
and how the environment work. We decided to develop a more interactive poster in
combination with film symbols and barcodes on the machines.
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4 - Our Concept
4.1 Interactive Poster

Figure 40: Map representing the
medicine- technical room. (Note,
personally made)

Figure 41: The filmcards

The interactive poster we created looks
like a paper stand. It has compartments
that contain removable sets of barcodes
with corresponding picture. The picture
describes which device the barcode is
connected to. The barcodes also have
the name of the device placed over the
picture.
We placed the poster in the hall that
nurses have to pass to get to the sterile
room (fig 40). The barcodes (film
cards) will then be close at hand and
remind the nurses of their presence.
The interactive poster also acts as
advertisement for newly created films.

4.2 Film cards
The filmcards have the size of 5x8 cm
(fig. 41). This makes the barcodes
mobile in an easy way, which the nurses
find important. They are often on the
move and it’s hard for them to tell where
the best place for watching a film is. If
the barcodes are mobile the nurses can
choose any location for watching a film.
There are several copies of each filmcard
so they won’t run short. The filmcards
are made of pasteboard and are
encapsulated with a water resistant layer.
It is a way to reduce the risk of torn
edges and destruction of the filmcards.

4.3 Tangible interface and Augmented Reality
The barcode scanner provides the PDA with a physical menu, which is out in the
environment where the nurses could interact with all their senses. It is a tangible
interface. There is no scrolling and no need for searching for files and folders. When
you know what you want to retrieve you scan the barcode and the feedback is
immediate. If compared to virtual interfaces our prototype work with real-world
context. Real-world context is often easier to remember, i.e., the appearance, color, or
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location50 (see Ljungstrand, Redström & Holmqvist 2000) of the filmcard or the
actual machine. All filmcards and machines that are barcode-augmented can with a
simple point-and-click operation open a corresponding film. It is so because of the
integrated use of our developed application in the prototype. One of the strengths in
Augmented Reality is that users can use real world tools to manipulate digital
representations of information instead of using virtual tools51 (see Mackay in Buur &
Soendergaard 2000). We think that the use of our filmcards in combination with
barcodes on the machines is a way to more intuitively integrate the prototype in the
environment at ICU.

4.4 How It Works
When a nurse sees a film icon on a machine (fig. 42), locker or at some other place in
the environment she / he knows that there is a learning film about this particular thing.
If the symbol also contains a barcode the nurse will know that the film is on a PDA.
Now can the nurse either chose to scan the barcode direct at the machine or the nurse
can go to a poster and fetch a mobile video card and then see the film wherever she /
he likes.

Figure 42: Film icon on a medical machine. The icon shows that the film only is
located on the PC.
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5 - Administration of video material
After we had developed the prototype and supplied it to the hospital environment. It
got clear to us that there was a need for administration of the video material produced.
We made a basic solution, an Excel document containing the barcode number,
name of the film, creation date and alternative information. The alternative
information could be creator, problems, things that could be done better and so on.
This administration is closely linked with the rest of the learning process and is an
important part that needs to be worked out smoothly. It is important that this part of
the process don’t become distracting. All staff members are not supposed to do the
administration of the films. Per-Anders and Erling are teaching a group of nurses the
required knowledge. To make a system work inside a company, one important factor
is that the system isn’t dependent of support from the outside.52 (See Senge 1990) The
group of nurses will also push other nurses to make films. One of the key factors in
the KLIV learning process is that the nurses produce new films.
Example of the Excel document:
Barcode Number
00001
00002

Name of the film
Pleura suction
Respirator

Creation Date
2002-04-12
2002-05-01

File name
00001
00002
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Discussion
During our meetings with Else-Maj it came to our knowledge that the whole hospital
environment want to empower the patients. It means that the patient is able to
influence their medical treatment. More of the medical treatment desire to be moved
from the hospital to the patient’s home. It is a way for reducing cost and increases the
quality of the treatment. Our thoughts are that the KLIV project can act as a
supporting tool in the patients’ home environment.
During our development of the prototype, have many things changed from
what we first thought could be the solution. The idea we had from the beginning about
the barcodes was that they should be placed on the different machines and
instruments. While we developed the prototype, Per-Anders and Erling worked with
how films could be used in other areas at the ICU. Some of the areas they came up
with were learning films for different medical situations, patient related films
(interactive journal), best practice and so on. This made our development a bit harder
when it came to the placement of the barcodes.

Methods
An important question to ask is if this design process could have been framed in
another way. Was it necessary to actively involve the nurses in the design process?
Couldn’t we just as well design the prototype as we thought it should work? We have
the knowledge about programming and all the possibilities that it can bring to the
prototype. Allan Cooper says that real persons are worthless for the design process53
(see Cooper 1999) He argues that a person always has divergence of behavior that
affects the design process. These behaviors are not transferable to the rest of the target
group. We argue, in our project, that we couldn’t possibly get the knowledge needed
for the design process with out actively involving the nurses. Most of the knowledge
needed is a part of the nurses’ common and locally anchored culture that we couldn’t
map if we hadn’t worked closely with the nurses in the design process. We took the
design decisions and developed different solutions. During the design process we had
continuous dialog with the nurses about in what direction the design headed. An
example of where the active participation of the nurses affected the design process,
were when we developed the solution for the placement of the barcodes. We needed
their opinions, thoughts and above all their knowledge of the daily work procedure at
the ICU.
Throughout our participatory and ethnographically inspired research have our
observed material been written down and worked with in the report. This has been a
way for reflection and acquiring knowledge for further investigation. At the same
time have observations been discussed with other researchers at Interactive Institute.
It has been a way for gaining new perspective on the gathered material. How would
our gathered material and gained knowledge been changed if we had used a method
like grounded theory?54 (see Starrin, Dahlgren, Larsson & Styrborn 1997) Grounded
theory is a research method where users go directly out in to the research field and
gather a smaller amount of data. The data is analyzed and points out the further
53
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direction for the research. The data are then inserted into different categories that
gradually are saturated. Iteratively from the research and gathered material is then a
theory developed. The way we worked with the collected material in our project have
some resemblance with research within grounded theory. We also went directly out in
the field for improving our view on the work environment at ICU. This so we could
collect valuable data. Further the analyzed data pointed out the direction in our
research and development.
Innovative design has been argued, during seminars at Interactive Institute, to
be another way of designing new technologies. The way innovative design view the
design process is in great contrast to Participatory design, in fact the direct opposite.
They don’t see the necessary with user participation in the design process. Innovative
design focuses on the development of totally new technology. It’s a way to leap
magnificent steps to new innovative design. They mean that they become regressed
by the ordinary users’ thoughts and constraints on what could be created. In our
project we believe it is better to use user-oriented design with methods from
participatory design, but we think that these design processes needs to be developed in
parallel. The way the technology is used in this process wouldn’t be working if the
hardware in the handheld computers and video cameras hadn’t been developed. Our
view is that not all design processes needs user participation. If the technology is
developed directly for a specific user group like in our case, user participation is the
way to develop applications and artefacts that suits the users.
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Conclusion
What we have accomplished is to develop a simple interface that is a combination of
barcodes on machines, portable barcodes (film cards) and applications for PDAs. The
strength of the concept is that it has been developed and grounded in the environment
at the ICU as well as in ACU. The trajectory of the development path has the point of
departure from the nurses’ participation in the design process. The path is firmly
grounded during the trajectory to the final application used in the ICU environment
today. If we hadn’t accomplished phase one within our time limits had the other
phases been affected in a negative way. We could still have made the ethnographic
inspired research, but the participatory design phase wouldn’t be possible to carry
through without accomplish phase one. What we have done is:
(1) Develop a prototype that connects a barcode scanner with the software that
displays learning films. The content of the learning films are usually about certain
machines used at the ICU, patient care and different routines used in the ICU and
ACU. Our intentions were to create a working prototype that could be placed in the
environment at ICU and ACU.
(2) Undertaking research with ethnographical inspired studies at the ICU to get a
glimpse of the environment and at the same time get participatory involvement from
the nurses to see how the prototype could be enhanced.
(3) Acting as IT-facilitators, making the user familiar with the learning process,
socialise the prototype and at the same time collecting valuable information for the
iterative development process.
This prototype has allowed the disposal of films done by nurses themselves to other
nurses concerning medical machineries. Those films are used by nurses themselves to
support the use of those machineries, fix them and teach other nurses. We have
carried on research at ICU to get a glimpse of what is required for nurses to know, the
implication of their work for the functioning of those machineries, and the workloads,
constraints and organisation. This has been done to see how to adapt the functioning
of the PDA devices to the real circumstances of their work. As the matter of fact, we
have indicated how IT developers have to work, as IT-facilitators in the use context if
one want to arrive to a successful IT design solution.
The ICU is constantly being introduced to new technical devices and
knowledge becomes very quick out of date. This means that the process have to be
understandable and above all, meaningful to the nurses. We have accomplished this
by socializing the concept of PDAs with convenient displays, video recorders and
barcodes when acting as IT-facilitators. The way these devices work have created a
move toward an ubiquitous computing environment at the ICU.
Several nurses have tested the developed prototype and it was satisfying to see
the spark in their eyes when they scanned the barcode and retrieved a film. There is
something magic about the barcode scanner, because the process of retrieving the
right film is simple for the nurses and the chance of making an error is almost nonexistent. The barcodes with corresponding barcode scanner is an excellent choice for
the ICU environment according to us.
Acting as IT-facilitators can be concluded a good way to socialize the KLIV
learning process in the ICU environment. It will be a major jump forward for the
incorporation of its devices that support learning. The socialization of the artefacts
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can be a crucial factor if the artefact will be accepted in the work setting or neglected.
As seen before with the digital camera that now is in full use at the ICU environment,
took the socialization almost two years. To speed up the socialization process, we
have used large workshops and actively being in the environment as IT-facilitators.
Acting as IT-facilitators and undertaking participatory design have given us
information of great importance to make the nurses use the developed prototype in an
easy manner. Some of the valuable functions that are supported in the developed
application are the pause function, disabling of hardware buttons, barcode application
and filmcards. These functions had never been developed if we had not been working
in nurses’ environment with participatory design methods. The domestication has
made a great part of how the nurses apprehend the KLIV learning process and feels
secure with the artefacts.

Visions for the ICU
Streaming video material and memory storage
Streaming video was something that we wanted to look into in the beginning. Due to
time restraints was this field unexplored. The streaming video is an interesting field
that could have a great impact on the administration of films. No updating on the
memory cards in the PDAs would be needed if all video material could be stored in
one place and streamed directly to the PDA. The storage problem with the SD cards
would be solved and almost infinitely of space would be available from a stationary
server. The fact that life supporting machines in the ICU can’t handle radio waves
from equipment that support streaming video made it impossible to test it in the ICU
environment.

Knowledge maintenance
At ICU we have been discussing with the nurses about their workload and the fact
that they have a lack of almost 20% of the workforce. These problems have occurred
during different circumstances, but are mostly of an economical nature. There are
costs that can be reduced with our prototype. Looking on our society now and for 20
years ago, it’s an enormous difference in people’s valuations. 20 years ago, when
people got a job they often stayed there and settled in the surroundings. Now days it is
almost on the contrary, people move around much more and the reasons for that are
many, but this means, for ICU and surely many other instances, that competence that
have been raised disappears from the instance. The KLIV learning process could be a
way to keep some of the knowledge within the ICU. At ICU it takes about two years
to learn the environment and our prototype might be a way to reduce the training time
for newcomers and at the same time reduce the costs.

Administration of video material
A solution to the video administration problem could be that every film had a name
and that the process from the raw video material that are supplied by the nurses.
Could be encoded to the right format and at the same time get a right name supplied.
It would then be encoded in to different formats. One that fits and works well on

62

handheld computers and another that easy can be shown on a stationary computer or
on a regular television. The compressed quality today of the films is not good enough
for showing on a regular television. A team of programmers that have knowledge
about different encoders could program the kind of device that we are talking about.
The simple method that we use today is almost cost less and that is of course a good
thing for the hospital. It keeps the general budget down. Our suggestion is that as like
we went into this project a team of programmers could make their bachelor or master
thesis on the encoding subject. Sorting different formats makes the administrating of
the films more extensive. If films made in the ICU later should be connected with
other units’, would the administration be a larger work load for the nurses and some
kind of a database solution would be needed. We don’t think that the films that are
made in one unit have the same qualities for other units, because the closeness and
recognizing of colleges and environment will be lost. But more extensive research in
this field needs to be done. The director and other influential members at the hospital
are at the moment driving the project in this direction.

Journal enhancement with technology.
We have seen that patient information is entered on different places in the ICU. By
the patient bedside they use a partly self-developed journal and at the end of each shift
the head nurse enters some of that information into a PC. There is a product from the
company Anoto that could support collaboration between the paper journal and the
information on the PC. It is a digital pen that transfers the information that is written
on a “special” paper to a computer. A solution could be if their self developed journal
would be transferred to this “special” paper. When the nurses enter the patients’
values on the journal they will automatically be saved on the PC too. This would
remove an element in the nurses’ daily work that they find unappealing.
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