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Preface
This CID report is a summary of the workshop “How to make user-centred design
usable” held in Edinburgh, Scotland, on August 30-31, 1999. Attached are also the
position papers submitted to the workshop.

After our previous workshop on ”User-centred Design in Practice – Problems and
Possibilities”, arranged in conjunction with the Participatory Design Conference (PDC
’98) in Seattle, November 1998, we felt a bit frustrated that the main result of the
workshop was a list of different problems and appalling examples from real life projects,
for others to laugh at or to be disheartened by. We felt that there was a need for a more
focused workshop that specifically addressed the problems identified in the first
workshop. This report was produced to describe some of the workshop discussions and
to give you the opportunity to read the papers submitted to the workshop. The overall
result of this second workshop on user-centred design is the recognition of the
importance of keeping up the discussion on how to facilitate user-centred design in
practice in the future.

For more information see the web site for the INTERACT’99 workshop
http://www.nada.kth.se/cid/interact99/workshop/index.html

The summary report has been submitted for publication in the SIGCHI Bulletin. All
position papers have been reproduced with permission from the authors.

A short workshop summary was published in Stephen Brewster, Alison Cawsey and
Gilbert Cockton (Eds.) Human-Computer Interaction INTERACT ’99 (Volume II),
British Computer Society and IFIP.

Jan Gulliksen, Ann Lantz, Inger Boivie
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Making User Centred Design Usable

A summary of the 1999 INTERACT workshop

Introduction

Few people would object to the necessity of involving users in the systems development
process. In reality, however, user participation is often concentrated to the early phases of
modelling and analysis, and usability activities are scheduled late in the project. The actual
user interface design is often done with a minimum amount of communication with the
users, in as little time as possible. Not because systems developers in general do not care
for the users and usability, but because time schedules often are tight, communication is
difficult and time consuming and usability aspects are simply not a priority.

How do we make user-centred design (UCD) support the user interface designers in
their work and help them meet their deadline? To discuss these issues, the authors
organised a two-day workshop at the INTERACT ’99 conference in Edinburgh,
Scotland, August 30-31, 1999.

Eleven position papers were accepted and the workshop gathered fourteen
participants from four countries. Below is a summary of the position papers.

The position papers were presented at the start of the workshop, and the remaining
time was spent discussing matters as described below.

Previous workshop

The first workshop on “User-centred design in practice – Problems and possibilities”
was held in conjunction with the 1998 Participatory Design Conference (PDC ’98) in
Seattle, November 1998. The summary of this workshop was published in SIGCHI
Bulletin [1] together with all the submitted contributions. This workshop illuminated the
difficulties in adopting a fully user-centred design approach in practice and the need to
spend more efforts on making the UCD process work better. This workshop specifically
addressed:
· when and how to involve the user in a design and development process
· practical experiences of prototyping and video recording in the analysis, design and

evaluation processes
· organisational obstacles to user-centred design
· the role of the UCD facilitator in the development process
· communication problems that occur when people with varied skills and expertise

communicate with one another
 Based on this workshop we felt the need to arrange a follow up workshop addressing
further the need to make the user-centred design process more usable for its users.



8 (85) CID-72 • How to make User Centred Design Usable

 Position papers

 The position papers are summarised briefly below. The full versions of the papers are
available on the workshop website:
http://www.nada.kth.se/cid/interact99/workshop/index.html
 

 • Easy-to-learn methods versus continuous learning in User Centred Design –
Bagger & Buur
This paper discusses different teaching approaches in UCD – i.e. rigid methods
versus continuous learning. The authors argue the advantages of modifying the
methods in the teaching situation, so that they are focused on the concrete task at
hand, over the teaching of the methods as such.

 

 • Intertwining Themes - Teaching Students How to Design New Technology for
Actual Use and Bringing Design Issues to the Use Situation – Eriksén
The author brings up two questions in regards to UCD – ”How can UCD be
taught?” and ”How can we bring UCD to the user, in the live use situation?” The
author argues that in teaching UCD, you should focus on IT in use. The author also
emphasises the impact of good IT management on usability.

 

 • Organisation and Communication for Usable UCD – Gulliksen, Lantz & Boivie
 We discuss organisational aspects and communication aspects in a UCD process.
How do we create a culture within an organisation that promotes the UCD
approach? How do we communicate results from, e.g., HCI activities to the systems
developers?

 

 • Delivering user-centred design tools to project teams with no usability specialists –
Harker
This paper relates 15 years of experience of developing and teaching UCD tools
intended for non-usability experts. The author points out the importance of
simplicity in the tools, continuous training and adaptation of the tools to the situation
at hand.

 

 • Making UCD possible as part of a structured design method – Borup Harning
The author describes a structured design process, where different types of
requirements are mapped on user interface designs. The method uses different
models of the design in different phases of the process, to visualise the design to the
users.

 

 • Facilitating Communication during User-Centred Design – Masoodian
 Communication breakdowns and the importance of facilitating effective
communication in UCD projects are addressed in this paper. Videos are one way of
improving communication between different members of a project.

 

 • A Case Study of User-Led Systems Design and Development in Healthcare
Informatics – Procter, Hartswood



CID-72 • How to make User Centred Design Usable 9 (85)

This paper describes a user-led development project in healthcare informatics. The
issues addressed were, among others, the form, content and timings of the
contributions that users are able to make to design and development and the barriers
to their effective involvement.

 

 • Creating a User-focused culture in an Internet company - Rajkumar (not present at
the workshop)
Difficulties that are particular to a web development project are described in this
paper. They are for instance, tight delivery deadlines, the success of sites despite
poor usability and the wide range of users of Internet sites.

 

 • Using UCD for the Web - a case story – Sørensen
The author argues the importance of using boundary objects, for instance prototypes,
for creating a common knowledge base in a project. Prototypes must, however, be
”packed” to suit the context of the different groups in the project.

 

 • On discerning users – Thimbleby
This paper makes three main points: a) problems with usability are cultural –
usability is not glamorous for the manufacturers and thus ignored by them b) design
tools that allow widespread collaboration should be available on the Internet and c)
users understanding what usability is about is essential to successful user-centred
design.

 

 • Making user-centred design usable – Whitehand & Claridge
 A description of the successful use of scenarios and parallel design activities in a
design process is provided in this paper.

 Crucial Aspects

 The title of the workshop was “Making User-Centred Design Usable”- but usable for
whom? In the call for papers, we focused on the needs of the systems developers as
being the primary ”users” of the user-centred design process. The workshop participants
did, however, not share this standpoint. It was argued that no particular group can be
singled out as being more important than the others are, the process must be usable for
everyone involved. But, what is usable for one group may not be usable for others.
Systems developers have other needs and requirements than users.

 The participants were asked to name one aspect each, the one single aspect that they
considered the most critical for the usability of the UCD process. The resulting list could
be grouped into the below categories.

 Communication
· Meet the users
· Learn more about human communication in daily life
· Support construction of shared understanding
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 Representations
· Understandable design representations - representations that make it possible for

UCD people to communicate design with users and developers
· Equivalent design representations, i.e. different representations that convey the same

information about an object but in different forms and terms

Process
· Good qualified, experienced usability experts
· Cultivate IT in use - see IT management as UCD. Start assessing the cost of not using

IT the way it was supposed to be used.
· Ask the systems developers what they need
· Each organisation should specify its own UCD process - there are no silver bullets.

Attitudes
· Convey attitudes about UCD, not just UCD methods and tools
· Create a demand for usability guarantees
· Start with the management level - prove the business benefits
· The community of buyers, users and developers should acknowledge how much it

costs to develop IT

The categories are not independent - making UCD more usable is, for instance, a matter
of changing the process, but that requires a change in attitudes. Some of these items were
further elaborated in group-discussions.

Communication

Communication is essential to the success of a systems development process, and a UCD
process in particular. With the UCD approach, communication tends to become more
complex. People of varying backgrounds and skills have to work together, each
contributing his/her expertise in domains fairly unknown to the other participants in the
process. One major aspect of the UCD process is therefore supporting communication
between the different participants in the project. Who should talk to whom and where
should the participants of the project meet? Should the systems developers/designers and
the users communicate directly or should there be a UCD facilitator acting as a ”go-
between”.

What are the responsibilities and tasks of a UCD facilitator? S/he needs to know
about business targets and organisational goals. S/he also needs to know how to talk to
the users and how to communicate results from the field to the developers. In addition to
that, the UCD facilitator must be able to communicate technical limitations and other
types of restraints to the users. In short, the UCD facilitator must understand and
communicate the context of use as well as the context of development. In our discussions
we agreed that
• the UCD facilitator must get a better understanding of how designers/developers

work
• the designers/developers must meet the users.
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Meeting, supports the construction of a shared understanding of, for instance, the context
of use and the current status of technology. It might also lead to a shared understanding of
different concepts contributed by the different groups of people involved.

Prototypes are a means for facilitating the construction of a shared understanding, as
are other types of representations, for instance use scenarios, sketches, user data models
and logical windows. The primary purpose of a prototype is to enable communication, in
that it provides concrete features to discuss, rather than providing the one and only answer
to the problem.

In his position paper, Masoodian argues that videos can be used to improve the
effectiveness of group communication during a UCD process. In contexts outside
organisational settings, the effectiveness of tools such as open-ended interviews and
questionnaires is reduced. Instead, videos can be used. In this particular project, a video
illustrating a use scenario was shown to potential users in a workshop. Their response
was positive – they claimed that seeing the video helped them visualise the possibilities
offered by the application. It also assisted the users in contributing new ideas to the design
team.

We need tools or methods to help people see things in the same light. We also need
improved theories about how people communicate and we need tools that facilitate
communication on the field among different groups of people. Thus, we must work on
the field and create examples that make communication more visible and more concrete.

Representations

Representations are context-dependent links between groups, abstractions with multiple
faces. They can be used as platforms for creating a shared understanding of, for instance,
a design solution or user requirements. Representations used in systems development
must bridge the gap between the users and the developers/designers, as well as the gap
between the HCI people or UCD facilitator and the developers/designers.

Representations of tasks and functionality are particularly important. Users think in
terms of the tasks they perform, whereas systems developers need to think in terms of
components or functions in the system.

People tend to group their tasks and create relationships between them. The
relationship between user tasks can ultimately be broken down to the relationships
between the functions in the systems. Thus we have a ”two-faced” representation of the
tasks/functions in the system - one of which describes the tasks and the other face
describes the functions. Sets of scenarios help the developers envision the system - all the
tasks that are connected to a scenario can be listed.

Even if users think in terms of tasks, when performing the tasks they see the
functionality provided by the system, so they shift between the different representations
and the functionality approach can be shared with the systems developers.

Task modelling is, however, rather difficult, and not always the best approach. Tasks
may be difficult to identify in, for instance, contexts that rely on information types rather
than specific tasks. The same piece of information can be used in several different tasks.
The system should basically provide the information and facilitate storing and retrieval of
it.
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Representations should allow its users to focus on specific tasks without losing
touch with the context. Albeit being an old and well-used metaphor, the window is very
useful in this respect. It is like a magnifying glass that you can move over a space to
highlight particular items and features. Windows are useful for identifying what functions
are required in a system. Let us assume we have the user tasks that we want to support in
the future system. We can use these tasks to create windows, with which we can identify
what functions are required for the particular task. These windows can then be evaluated
together with users.

In his paper, Borup Harning describes a method for a structured design process,
based on different representations of tasks and the information model. The
representations evolve and change as the process moves along from the conceptual design
phase to the physical design phase. In his model, Borup Harning uses forms to describe a
user data model, containing the concepts and the pertaining information. The next step is
to create logical or virtual windows and high level ”buttons”. In the last two phases of the
design process, these representations are turned into the final user interface design,
combining logical windows to dialogues, etc. The forms and the logical windows, and
eventually the dialogues can be used to evaluate the design together with users.

Process

There is no silver bullet - no single process that will work in all situations. Or is there? Is
the international standard on Human centred design process for interactive systems – ISO
13407 [2] the answer to life, to universe and everything? Or should we turn the design
process upside down? Start the process with the design - to support the analysis of the
problem at hand. Or do we simply need more and better formal methods?

Each software development organisation needs to design its own UCD process. It is
only when faced with a particular problem that one can discuss and understand its
solution fully. There are, however, different ways of tailoring the process.
· Use a standard process and adapt it to the context. When finished, reflect over what

has been done, and express the real process in terms of the standard process.
· Pick and choose from a smorgasbord of tools, methods and techniques. Adapt the

components to the context. Customise your process at every occasion. The question
then is who should make up the ”prescriptions”, should the HCI community do that
or should it be left to the individual organisation. How far should we go in describing
what to choose from the smorgasbord and when to use each component?

Frameworks, such as ISO 13407, provide support but do not specify what to do and
when. ISO 13407, moreover, stops with delivery; it does not cover the whole life cycle of
a product or a system.

How do we take usability beyond the date of delivery? How do we cultivate IT in
use? In some organisations, the systems developers spend a period of time working at the
helpdesk. Another way is to involve the helpdesk people in the further development of a
system or a product. Since the primary function of helpdesk is to support the users,
helpdesk people generally get an accurate picture of the needs of the users. Another



CID-72 • How to make User Centred Design Usable 13 (85)

organisation had the systems developers check all the error reports. A majority could be
traced back to requirements and usability problems. As a result, the requirement analysis
phase was quite extended, whereas the development phase was significantly shorter than
in other projects.

Whatever process or methods we use, a major problem is that of changing
requirements. Partly due to the inability of those involved to identify and understand all
the requirements in the early phases, partly because requirements do actually change in
interaction with the evolving system or product. Therefore software must be allowed to
evolve over time. In addition to that, development must be iterative, perhaps also
incremental to reduce the risks involved.

Some participants felt that usability requirements are crucial to the usability of the
resulting product or system. Such requirements must be specified in the early phases of
the process, along with other types of requirements. But, in order for the systems
developers to appreciate the importance of such requirements, special measures may be
needed. One example was using a bonus system as an incentive for the systems
developers to meet the requirements.

How do we make this complex process usable to the parties involved? As
mentioned earlier, the needs and requirements differ between the groups. We need to
address management as well as the systems developers when they need help with design
decisions. There are different strategies, but some basic principles are:
· Management must be committed to UCD and usability. UCD specialists should be

assigned to management position
· Managers must take the responsibility for the design solutions, good ones as well as

bad ones
· Everyone involved must understand the full contents and impact of the delivery – not

just the systems developers and a select group of users

Attitudes

In order to improve the usability in products, systems and gadgets, usability and UCD
must be promoted within software development organisations. But no less important are
the attitudes toward usability in the user communities.

”Unusability is discrimination”
H. Timbleby argues in his paper that unusability is a cultural problem. Usability is

not glamorous for manufacturers and users do not or are not able to make choices
informed by usability. Usability problems are blamed on the users - the users become
”fashion victims” forever buying into new, and ”better”, systems or upgrades in the
futile hope of solving their problems with using their current system. The manufacturers,
on the other hand, are forever improving performance and adding features. In this way
they can put off the point in time where they have to start improving the usability of the
existing features. The user community gets entangled in feature stepping – i.e. each
individual user wants the best and upgrades his/her software to get all the latest features,
thereby forcing other users to upgrade to yet another version with even more features.
Manufacturers are well aware of and encourage this ”upgrade habit”.
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Another problem is that usability is not always a selling point in consumer goods.
The decisions a consumer makes in the buying situation are not governed by aspects such
as usability and task-fitness, but by simple factors like brand name, colour and the
number of buttons. So the manufacturers can simply ignore usability with impunity.

It is time to stop blaming the users for usability problems. Usability should be a
legal requirement - if the manual does not describe the use of the system correctly the
consumers should get their money back. H. Thimbleby suggests a Usability Response
Team that would evaluate usability problems and put pressure on manufacturers to
produce usable products.

What attitudes promote a usability focus and the UCD approach in systems
development?
As mentioned earlier, it is essential that users and systems developers do get together.
The systems developers or the UCD facilitator must get out to the people that actually
work with the system or product, the real users. Never rely on management to describe
the work practice correctly. The results of a UCD process are very much affected by what
users you involve in the process. Apple, for instance, asked about feedback from those
that bought the iMac, but not from people that did not buy it.

On the other hand, when the systems developers and the users do meet to evaluate
design solutions, there is the problem of the "My baby syndrome". Negative criticism
provided by the user is taken as a personal affront by the systems developer. It may be
easier if the process were more ”mechanical” and the evaluations were a natural and less
dramatic part of it. It is also important to make the iteration cycles short. The "My baby
syndrome" gets worse with the amount of time and effort spent on producing a design
solution.

Dissemination

Teaching user-centred design to students is one way of increasing the knowledge in the
area but a slow one. It is impossible to teach everybody everything - nobody can do
everything! At the workshop, the discussion was limited to the training of practitioners –
i.e. how do we teach user centered design to those who are directly involved in the
process, in real projects.

The training must focus on explaining essential aspects, helping people understand
the basic principles and how to perform activities in practice. The objective of the training
is to change peoples' attitudes about how they do things, help them think in new ways
about what they do and how.

The training process is not independent of management. It is also strongly related to
the organisation structure, as well as to expectations. Practitioners need, above all, a
framework or a structure and principles – but they must also be made aware of the fact
that these exist. Understanding of any kind involves recognising what opportunities are
available and identifying and conceptualising things already known but yet not made
aware.
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”Ownership” is essential in a learning process. Having the participants work with
problems from their own projects provides practical experience, creates awareness and
facilitates the reflection of what has been done. When successfully employed, such an
approach may result in the developers taking that extra responsibility for the user centered
design activities in their project.

Conclusions and discussion

The purpose of the workshop was to discuss how the UCD process as such can be
made usable to its “users”. How does, for instance, the UCD process best support the
systems developers in their attempts to reconcile changing user requirements and
designing the best possible user interface with tight deadlines? And how do we best
support the users in their efforts to identify and express their own needs?

Our discussions resulted in, among other things, the below conclusions:

· Usability must be made an important issue at the top of an organisation – management
must be committed to usability.

· Organisations must design their own UCD processes.

· Everyone involved needs to understand the full scope of the project and the problems
that are inherent in the process – the UCD facilitator needs to understand the
designers/developers and their problems, the designers/developers must understand
the work situation and the problems of the users, the users must have a fair grasp of
the technical and economical constraints of the project.

· Systems developers and designers should meet the users, without ”go-betweens” –
everyone involved in the project should see the system or product in real use.

· Effective representations are essential for the success – representations facilitate
communication and the building of a shared understanding. Good representations need
to have multiple ”faces” and to be ”packed” to suit the different needs of the different
groups involved.

The starting point of the workshop discussions was the list of crucial aspects falling
into the categories Communication, Representations, Process and Attitudes as described
above. These categories are, however, inter-related to one another where communication
is an overall theme. Communication skills are critical for the success of the project. Good
design practice may simply be about the ability to listen. The main purpose of the process
is to support successful communication. Likewise is the main purpose of using
representations and of promoting appropriate attitudes to facilitate communication.

The process provides a structure for who should talk to whom, about what and
when. With representations we can communicate the results of such activities to the
people within the project as well as to people outside the project.  Attitudes are essential
for the success of communication. No matter what tools and methods we use, if people
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are not willing to listen or to share their experiences and skills with others, the project will
fail. Attitudes can be changed in a learning process - by thinking in different ways much
can be gained.

Everybody seems to agree that the usability of a system or a product is essential, but
somehow we do not seem to get there. When designing for a mass market, you have to
design for an imaginary user - not real users. The resulting design solution does not meet
the needs of the individual user; he or she must personalise it. On the contrary - when
designing for specific users - you cannot solve the problems with generic packages. You
may produce a perfectly good design, but people and requirements change. You have to
maintain the design to meet the new requirements. Whatever the situation, a user-centred
design approach is essential for the success of software development projects.

Thus, we argue that user centred design is far from being a lame duck. It is sorely
needed, but it must be better adapted to the participants in the process and their needs. We
therefore need to keep the discussion about UCD alive. We also need to do more research
and field studies on the UCD process, particularly in the communication area.
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Easy-to-learn methods versus continuous
learning in User Centred Design
Kirsten Bagger (    bagger@danfoss.com     ) and Jacob Buur (    buur@danfoss.com     )
User Centred Design, Danfoss A/S
DK-6430 Nordborg, Denmark

Abstract

As a User Centred Design group placed centrally in a larger company, one is regularly
confronted with the question of transferring competence to other functions within the
organisation. These requests will be motivated by the need for expanding the activities or
spreading the mind-set of user orientation. Frequently regular development and marketing
staff move into usability related tasks and look for training.

So, it is not seldom that we as user centred design specialists are asked upon to
convey our skills to others. An activity which is likely to fall in a dilemma between
teaching 'easy-to-learn methods' (methods which are cooked up by others and a bit old -
from when we did a presentation last) or a user centred design attitude (so that the
learners can design their own methods through continuous experimenting and learning).
The latter is definitely richer but much more difficult to convey. This is the dilemma we
would like to address in our position paper.

Work practices are rapidly changing

User Centred Design is a very fast moving field, both technologically and in terms of
work practices for design and user involvement. If we want to stay on the leading edge
we need to adopt a practice of continuous experimentation and improvement of the way
of involving users in product development.

The Danfoss User Centred Design group has worked with user involvement in
product development for eight years. Looking back, our methodology has changed
radically over the years: Starting from a mechanical design methodology basis [Buur
et.al. 1991] with user interviews, via a cognitive engineering approach [Rasmussen et.al.
1994] favouring usability testing, to a participatory design philosophy [Kyng &
Greenbaum 1991] with user involvement in design workshops [Binder ; Brandt &
Horgen & Zack 1998] [Buur & Bagger 1999]. Along the way we have experimented
with a range of methods from the HCI community to improve the usability of our
products; use scenarios, drama, ethnographic field studies and design games among
them. Some methods are now part of the work practice of the group, others vanished
after a few years. Today the User Centred Design group at Danfoss is firmly embedded
in (and an active developer of) the Scandinavian tradition; with the user considered an
active participant throughout every product design process.
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Projects shape mind-sets

That our methodology change continuously is not something we think much about. It
does become very obvious, however, when we engage in projects with Danfoss
divisions, which we have not worked with for a period. People who we collaborated with
previously will confront us with the way we were thinking e.g. two years ago: Would
you come and do a usability test for us, just like you did last time?

It is rather shocking to find out, that the way we work quickly establishes a mind-set
in the organization: Status Quo thinking. This emphasizes the role of the user centred
design specialists as responsible for continuous design learning in the organization.

With new collaboration partners we have found that there is no law of nature saying
that we need to start up with the cognitive paradigm before we move on to 'true' user
participation. 'Virgin' developers are quite susceptible to arguments from experienced user
centred design specialists. It is when they have had their first experience with user
involvement already, we find it difficult to move. So, there is no predestined learning path
in User Centred Design, but if you stick to the methods you've always used you will get
what you've always got.

An example: Panel of Experts (POE)

We will give an example of a method that was introduced at Danfoss four years ago.
Panel of Experts (POE) is a method developed at the Design Technology Laboratory of
Tektronix, USA around 1992 [Lynch & Stempski 1993]. It is a four-hour format for
involving users in the early phases in product development. The workshop comprises a
set of activities including questionnaire, dialog about work practice, a feature trade-off
puzzle, prototype evaluation, and a brainstorming session. The method has suggestions
for a preparation and evaluation process for the team too.

The method has a three-letter abbreviation and is a good handbook for involving
users in product development. The engineers just love the quantitative part of the method
and it has been slowly spreading in the organisation since a member of our group adopted
the method during an intern at Tektronix in 1994.

However, the programme doesn't quite support the continuous, participatory
relationship with users we prefer to establish today. We have used the POE methodology
as inspiration for developing several types of user workshop formats and have testified
the improvements through a number of projects. These new formats just don't have three-
letter abbreviations, and we are reluctant to give them ones out of fear that they may turn
into rigid methodology [Binder et.al. 1998].

Recently, we were approached by one of our product divisions to teach the POE
method to their project managers. In itself this shows the keen interest in user issues,
which is prevailing throughout our organisation: R&D staff is keen to include new
working methods to improve the usability of products.

But how do we as user centred design specialists cope with this request? To
introduce the methodology in its original form would take us one step backwards.
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Teaching methods without rigor?

If we instead try to apply the user centred design methods creatively and to twist the
methods so that we focus them on the concrete task at hand, there is a chance, that we can
continuously improve our work practice. It seems that as soon as one writes up the
methods in a practical form, the methodology freezes. The more effort you put into
writing the book, the more resistant you become to change.

Doing User Centred Design by the book seems to lock the methodology and
prevents you to try out new ways of bringing in the user's perspective and to improve
your work.

We cannot claim that we have found a solution to the dilemma, but we do feel that
this is an important issue to debate, if we want to prevent User Centred Design to become
yet another 'here today gone tomorrow' methodology.

What we plan to do

We have decided to try out the following:
• Rather than introduce POE as a method, we will use a full case to give an overall

view of a user centred development process. We will stress the collaborative
activities and the learning nature of design. This places the POE method at a
development level and shows user involvement throughout the development
process.

• We will present the POE activity along with one or two alternative workshop
formats and use this for discussing why different projects require different methods.
We will stress basic user centred concepts and principles (tacit knowledge,
reification, context, design iterations etc.).

• We will ask the participants to relate the cases directly to the projects they are
currently involved with and help them characterise their own situation: Use context,
users, organizational design context etc.

• We will then ask the participants to design their own user involvement process for
their project, and use the variety presented to stress the point that a design process
(method) is something you create specifically for your project and situation.

At the time of the workshop, we hope to be able to present our experiences.
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Introduction

There are two main themes in this position paper. Both of them may be presented, most
simply, as questions. One is about teaching and learning; How can Participatory Design –
and User Centered Design – be taught?i The other is about focusing the use situation:
How can we bring User Centered Design to the user, in the live use situation?

The challenge put forth to the participants of this workshop, how to make User
Centered Design usable, may seem to come from a different direction. Here is a question
posed from within the systems development process itself, where systems engineers are
hounded by project managers and tight time schedules, and where UCD, at best, is
represented and taken care of by a special facilitator. This is a work place where, tradi-
tionally, ‘users’ dare not tread. The workshop title question, however, is a profound one.
It twists back upon itself. How do we make UCD usable – for whom? Put in this way,
the usability issue becomes primarily about the systems developers themselves as users.

This puts old questions in a new perspective. How can we understand users and
their needs? There are methods such as those used in ethnographic field studies, and there
are, of course, approaches such as Participatory Design, and User Centered Design. If
there is a third theme, then, one which is only just beginning to emerge, it might be
presented thus; What are the work practices of systems developers? Are they, like
technology itself, developing and changing? And, if so, what does this imply for UCD?

These are, to me, interesting and important questions concerning the areas which I
understand your workshop will be exploring, above all through the sharing of experiences
from various case studies.

Seeing by juxtapositioning; User Centered Design versus

Participatory Design

While reading through the report from the workshop User Centered Design - Problems
and Possibilitiesii , I came across the distinction made there between Participatory Design

                                    
i Compare Helgeson, Sutter and Eriks�n, 1996, How can Participatory Design Be Taught?
ii Held at PDCÕ98 in Seattle, November 14th 1998, see Gulliksen, Lantz and Boivie, 1998.
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and User Centered Design, and the discussion about to what extent they may, and may
not, overlapiii . Having mainly worked with methods and ideas stemming from a
Participatory Design approach, this was something I had not really thought much about
previously. To me, it seemed provocative and paradoxical that User Centered Design
could call itself by this name, even when users were not directly involved in the design
processiv. This juxtapositioning of concepts, however, helped me to understand more
about the complexities of the problem areas which they both bring into focus, albeit from
slightly different perspectives. One of the issues which was agreed upon by the workshop
participants in 1998 as being a real and immediate challenge to Participatory Design, was
to ensure that user participation doesn’t become only that. User Centered Design, by its
very name, signifies that the designers center their designs on the user and the users’
needs.

This problematizing of concepts lead me to reflect once again on some of the
experiences I have had during the past few years with systems development projects
where users have been involved. I am at present planning yet another research project of
this type. It is a project where the medium is the Internet and the users are the general
public, an incredibly vast and heterogeneous ‘group’, yet one being more and more
commonly addressed by new applications of information and communication technology
these days. When the user could be, literally, almost anyone, almost anywhere, almost
anytime, it becomes necessary to begin by trying to visualize ‘most likely use
situations’v. Back to square one? Not quite. More like starting with a prototype, and thus
bringing design out into the open, in to the actual use situation. In this light, iterations of
design solutions, and multi-disciplinary design teams, two of the basic principles of User
Centered Designvi, become a life-cycle issue and a concern for everyday IT management.

More and more, the applications being developed are based on off-the-shelf, but
basically generic, products, which need to be further designed and developed in use in
order to become usable and useful. Systems development projects are challenged with, on
the one hand, compatibility and standardization issues over which they have little or no
control, on the other hand the need to develop flexible, reliable and usable applications for
real use situations. It may be that not only methods and techniques need to be refined to
meet these challenges, but that new ways of thinking about systems development projects
in trans-organizational contexts are called for. These seem actually already to be emerging
in for instance the changing work practices of computer consultant companies, where
services around up-grading, customizing, help-desk functions, personnel education etc.
are becoming as important as the development of new software applications.
Juxtapositioning User Centered Design and Participatory Design may be one way of
theoretically reframing and gaining a better understanding of systems development work
practices and how they can be supported, by methods, techniques, IT and the surrounding
organization(s).

                                    
iii Gulliksen, Lantz and Boivie, 1998, p. 8-9.
iv Ibid., p.8. Although one of the four basic principles for User Centered Design listed in the report  is
Õactive involvement of usersÕ, there were cases presented at the workshop which were classified as user-
centered, but which did not in any true sense have user participation in the design process.
v Eriks�n, 1999.
vi Gulliksen, Lantz and Boivie, 1998, p.8.
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How can Participatory Design – and User Centered Design

– be taught?

Besides doing research, I spend half my time teaching within a Masters’ program called
People, Computers and Workvii , where we combine equal amounts of Human Work
Science and Computer Science in educating systems developers for the future. In
teaching, we focus very much on IT in use, on letting the students study actual work
practices and real life problems as a basis for understanding the contexts within which
they will be designing and developing IT solutions. Therefore, the question of what
systems developers actually do to get their work done, i.e. what their work practices are,
is relevant for us in at least two important waysviii . First of all, systems developers, like
other users, need computer support which supports the work they do and helps them get
it done as smoothly and effectively as possible. Secondly, how can we teach our students
what they need to know, if we don’t know and understand something about the kind of
work they will be doing in the future? I find examples from case studies to be very useful
in teaching. I use them as a way of helping students envision what systems development
is about, and what kinds of decisions and actions it involves, not only on an abstract,
strategic level, but in the everyday activities which, finally, determine what gets done and
what doesn’t.

In the autumn of 1999, the third-year students of the People, Computers and Work
program will be taking three courses, which will to some extent run in parallel. The
courses concern Human Computer Interaction (5 pointsix), Participatory Design (5
points) and IT Design (10 points). In previous years, these courses have each been held
independently. Three different teachers have been in charge of them, and they have had
little or no contact with each other in their planning and teaching of the courses. This year,
we have decided to deliberately make all three courses interdependent on each other, by
coordinating our themes and carrying discussions, examples and project work through
from one course to another.

IT Design is a course in which we strive to move beyond the desktop metaphor and
take a closer look at design concepts and ideas concerning ubiquitous computing, tangible
bits, mobile computing, etc. One of the basic questions addressed in the course is; What
is design quality? This is, of course, a basic question for both Human Computer
Interaction and Participatory Design as well. By beginning to coordinate the courses, we
hope to integrate issues which we feel should be naturally integrated in real life systems
development. We are expecting an initial period of chaos. However, we are striving to
develop an atmosphere which acknowledges real world ambiguity and diversity, and
which encourages productive problematizing and creative use of methods for managing
complexity in systems development.

                                    
vii The Swedish acronym for this is MDA, which stands for ÕM�nniskor, Datateknik och ArbetslivÕ.
viii  Two of my colleagues at the University of Karlskrona/Ronneby, Dr. Yvonne Dittrich and Gunnel
Andersdotter, are at present involved in a research project where ethnographic fieldmethods are being used
to study work practices in large software development projects.
ix 1 point in the Swedish academic study credit system equals approx. 1 week of studies/project work.
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How can we bring User Centered Design to the user, in the

live use situation?

Since 1992, I have been involved in research projects focusing on the use, design and
continual support and development of computer support for public administration in one-
stop shopsx. During the past few years, with the rapid expansion of the use of
Internet/intranet solutions within public administration, this has come to encompass the
on-going integration of such basically traditional administrative support systems with
public electronic information systems. This has, in turn, lead to the realization that new
information technology is developing faster than the models, metaphors and methods
used for conceptualizing the sharing and managing of information in organizations, in
communities and in society in general.

The way we utilize information technology today does not seem to succeed in
supporting the everyday work practices through which organizations accomplish their
work. It seems we need not only to be aware of multi-perspectivity as an issue, but that
we should make better use of it in the design and continual support of information
systems in use. Many methods for systems development are designed to diminish rather
than make use of ambiguity and diversity. And even methods which encourage multi-
perspectivity, such as UCD, may be forced into defensive positions in the systems
development context because of organizational limitations, the way our roles are defined
and delimited, and because of assumptions about how work actually gets done which are
built in to the tools we apply.

What I found, in my case studies, was that much of the work which was getting
done at the front desks of one-stop shops was accomplished through the skillful
managing of complex situations. Whereas the computer support was obviously designed
for managing one stand-alone task at a time, usually in a given sequence of steps which
had to be followed in order to accomplish the task at all. There was little or no support for
desk-level intentional action, i.e. tools for planning and following through of various one-
person or work-group level projects, no communication and feed-back processes besides
e-mail, no thought-through support for managing interruptions and moving back and
forth between different applications. There seemed to have been no awareness at all about
the actual use situation in the design of computer support for front office work.

The question I finally found myself formulating was; How can IT management,
understood here as concrete, visible and locally accountable design and management of IT
support for everyday work practices, be made visible, be supported and be continually
designed and developed in everyday use as an asset for the informatingxi organization?
How can we bring design issues to the actual use situation, and build them in to the
working concept of what managing organizations and IT is all about? That, to me, is an
important issue for UCD.

                                    
x In Sweden, these one-stop shops are most often called Medborgarkontor, which, directly translated,
would be CitizensÕ Offices. See Eriks�n, 1998.
xi Zuboff, 1985, makes the distinction between automating and informating in her article
Automate/Informate: The Two Faces of Intelligent Technology.
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Bibliography and background

I am at present a lecturer in the department of Human Work Science, at the University of
Karlskrona/Ronneby in southern Sweden. Here, I teach within an interdisciplinary
Masters program called People, Computers and Work (MDA is the Swedish acronym),
combining Computer Science and Human Work Science in educating systems
developers for the future. I am currently involved in a research project focusing on the
use, design and continual support and development of computer support for public
administration in one-stop shops, and the on-going integration of such systems with
public electronic information systems. This is a research project which is being financed
by the Swedish Council for Work Life Researchxii. During the past three years, I have
also participated in the EC project ATTACH (Advanced Trans-European Telematics
Applications for Community Help, UR 1001, 1996-98), in which the University of
Karlskrona/Ronneby was a partner. I am at present involved in the UK-/Nordic Initiative
on Information and Communication Technologies (ICTs), which is being sponsored by
the Research Councils of Sweden, Finland, Denmark, Norway and the UKxiii .

The University of Karlskrona/Ronneby was founded in 1989. It is a young and
small, but rapidly expanding university, with approx. 3,000 students and 330 employees.
The main emphasis in both research and teaching is on IT in use – i.e. on information
technology and how it is used. In teaching, we emphasize problem-based learning.
Students work in projects, often in collaboration with businesses and other organizations.
Cross-disciplinary course modules and cooperative projects are offered, involving
students and staff from different subject areas. Networks and contact points between the
University and regional industries, small and medium-sized enterprises and other
organizations are also deliberately cultivated and supported. Through research projects as
well as student projects, through organized meetings and visits, theories can be put to test;
thus they are put into ‘real life’ proportion by being presented in the context of, and
directly related to, everyday worklife experiences and needs.
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Abstract

With a user centred design process we presume to end up with a usable product.
Unfortunately, very often, this is not the case. The many reasons for this have been
outlined in several publications, e.g. attitudes, methods and tools, time, competence,
commitment and management support. This position paper mainly focuses on issues
relating to communication and to project and work organisation since these are key
factors without which no usability related efforts will work. It discusses the role of the
creative designer and its impact on usable systems. It describes some preliminary results
of studies of how GUI designers work and how this knowledge can be used to influence
project organisation and work.

Introduction

Undoubtedly, very few would question the relationship between usability and a user
centred approach. Active user influence is essential for the design of usable systems.
How come, then, that the users often are left out or considered an aggravation in
development work? Is it a matter of attitude, maturity or management? Is it a matter of
project organisation or is it just another example of how difficult it can be for people to
communicate and respect each other? We guess the answer is: “Yes, it is all of these!”

According to Gould and Lewis user interface developers often tend to believe that
good interface design is a matter of getting it right the first time [Gould & Lewis, 1985].
However, usability requires continuous iterations in which real users are given the
opportunity to evaluate the system and its interface. A user centred approach to systems
development and design should in all situations be preferred. The main reasons being:
• The end users are experts on their tasks and therefore the only ones that can describe

it properly.
• The end users are suitable for testing and evaluating prototypes and systems that are

developed for them.



30 (85) CID-72 • How to make User Centred Design Usable

But, on the other hand, user participation in a development project is never, in itself, a
guarantee for a usable system. Abundant evidence of this is furnished by the large
number of computer systems with severe usability problems that exist in working life
today and the vast number of projects that have failed. Via interviews with representatives
working with usability issues on the field, and our own experiences of usability work, we
have identified and further analysed the following user orientation problem areas:

Problem Areas

Even when some of the critical success factors are in place, such as having management
support, the participants commitment and actually performing design according to an
iterative process, user centred design is not a straight-forward road to success. Other
problem areas detected are:
• Attitudes - System developers do not regard themselves as service providers, rather

many system developers regard computer systems development as a creative
occupation or a plain problem solution activity (i.e. technical problems, rather than
problems within a work context)

• Methods and Tools - Methods and tools exist, but are they useful and easily
available? Some methods are only available as standards or commercial methods
and therefore not accessible to the public.

• Time - An iterative development process is a pre-requisite for user centred design
[Gould & Lewis, 1985]. But there is rarely enough time for iterations in
development projects. The construction phase tends to delay the project. When the
time comes to perform a usability evaluation, it is not uncommon that time has run
out - leaving room for a final evaluation only, resulting in a usability assessment but
no significant changes to the system.

• Competence - Competence is a concept in itself problematic. In the Webster's new
abridged Oxford edition competence is defined as having the suitable skill for a
specific purpose. We rather view competence as the ability to handle and manage the
situation in a specific work context. Competence includes knowledge and experience
of the work activity, and social skills, such as the ability to co-operate and
communicate in a group. The participants in the design process rarely have the
knowledge, competence, special abilities or even interest in working in a user centred
fashion. HCI is, despite decades of research, still relatively unknown to most
participants in practical system development. Moreover, the results of the HCI
research are often difficult to communicate and difficult to apply.

Communication

We do, however, believe that communication is one of the most crucial factors for
success in designing usable systems, all other problem areas being inextricably connected
to the communication abilities of the project members. Saarinen and Määkinen [1990]
has pointed out that the success of a systems development project is little related to the
amount of user involvement as measured in the time spent by the users in the project and



CID-72 • How to make User Centred Design Usable 31 (85)

the number of users participating. Essential, though, is the quality of the user
involvement, and above all the systems developers’ communication skills.

Many roles are involved in a systems development project and in this position paper
we focus on the role (and attitudes) of the systems developer. As for successful
communication with the users we believe that the responsibility rests with the systems
developers. It is essential that the systems developers understand the context of use, the
users and their tasks. Thus, it is important that the systems developers make an effort to
understand the terminology used by the users to describe their tasks. Moreover, the
systems developers need to phrase their questions so that they get the information
required, without intimidating the users with too much technical jargon.

But, what about the other people in the project? What about graphic designers, HCI
experts, etc? Does the responsibility for successful communication rest with the systems
developers only?

For instance, how come the methods used within the HCI field sometimes fail to
improve the usability of the system? Is it simply so that the results of, for instance, a
usability evaluation are not communicated in a way that is suitable for the systems
developers? Do scenarios, task descriptions, user profiles, etc, provide the information the
systems developers need to create the system? Are the HCI methods adapted to the reality
of a systems development project? Design involves making decisions on all levels from
deciding on a suitable conceptual model to deciding on the design of individual elements
in the user interface. The systems developers often need quick answers regarding such
design matters, or they will not meet their deadlines. A user study or a perusal of the
Windows Guidelines, may not be what the developer had in mind, asking the question. If
the systems developers do not get the answers they need, they will stop asking questions.
If the only thing they get out of the HCI expert is criticism of their design at too late a
stage, they will stop listen to him/her.

How do graphic designers or industrial designers communicate with the systems
developers? Sketches, story-boards and prototypes are great ways of communicating
ideas, but what if the ideas turn out to be impossible to implement given the technical
constraints of the project? At the PDC workshop [Gulliksen, Lantz & Boivie, 1999] one
of the participants told a true story about the industrial designers, who went off on their
own to ”create” the design. They were not interested in working together with the users
or any other project members. The ideal being the lonely artist coming up with brilliant
ideas in his/her solitude. Does not such behaviour imply that the designer considers him-
/herself a little bit above the other people in the project? They are there only to make the
designer’s brilliant ideas come real. As Donald Norman stresses from time to time:
Designers do never explicitly have the goal of designing usable systems, designers aim
for design prices, and in rare cases, by coincidence, the design turns out to be usable
[Norman, 1998].

Organisation

Several of the matters raised in relation to communication of course also relate to the
organisation of the development project and the organisation for which the new system or
technology is being produced. Donald Norman stressed the impact the HCI community



32 (85) CID-72 • How to make User Centred Design Usable

can have in the development of usable products by explaining the need for usability
professionals acting as peers [Norman, 1998]. Such usability professionals should work
in close co-operation with the marketing department rather than relying on the individual
project manager to be interested in including usability activities in each project.
Conversely, system developers should not be regarded as peers, a role they often
shoulder as a consequence of the unique knowledge they posses. Rather, they should be
regarded as technical expertise, implementing the design solutions that have been created
in a user centred, iterative, fashion in close co-operation between users, design expertise
and the system developers.

In a recent, still not published, study of the way GUI designers actually work in a
large Swedish government organisation it is obvious that system developers do not, and
do seldom want to design. The actual design of the user interface is something that occurs
without any specific design effort. Design is not a creative process, it is an engineering
task, that produces formal models rather than systems that are adapted to be used by
users. Similarly, the task of the GUI designer is to solve problems of technical nature,
such as writing the program code for a specific subset of the system - a successful result
being that the code complies with performance requirements and does not contain bugs.
When the system is shown to the users, they complain about “irrelevant details” and do
not see the smart coding procedure.

To make projects work and produce systems of an acceptable level of usability
within the limited time frame the following guidelines need to be addressed:
• Project size - Do not make the projects too large, and if large projects are necessary,

make sure to produce deliverables frequently, e.g. at least once a month.
• Speed up the initial phases - Try to get to the user interface design process as

quickly as possible. There is no need to finish an analysis phase and have fixed
requirements before starting to design.

• Clear goals - Make sure that the goals of the system and the supported work activity
are clear at a very early stage, so that scenarios of the future work activities can be
produced as a means for starting the process of conceptualising the problem.

It is only by making the user centred design process more usable for the involved parties
that we are able to achieve the goals above.

Conclusions

Management support, commitment, a user centred design process and appropriate
methods do not suffice to guarantee a usable system. The crucial factor is the ability to
communicate within the project and with the users. Given that the responsibility for
successful communication with the users rests with the system developers, how do we
improve communication within the project? I.e.
• How should the HCI communicate the results of user centred activities and usability

activities?
• How should designers communicate their ideas - and win the support of the system

developers for those ideas?
• How do we create an organisational context and culture that promotes rather than

prevents usable user centred design?
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• How do we make the user centred design process usable for its users?
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Delivering user-centred design tools to project
teams with no usability specialists
Susan Harker
Department of Human Sciences
Loughborough University
Loughborough Leics LE11 3TU UK

Over the past fifteen years I have been one of a group of people, based in the Department
of Human Sciences and the HUSAT Research Institute, engaged in delivering tools to
promote the application of user-centred approaches by members of IT project teams. Two
basic assumptions have underpinned these activities,

1) that there is a need to increase the level of user-centredness across a broad spectrum
of design processes and domains, and

2) that it is unrealistic to expect that there will enough specialists in UCD to undertake
all the work required to bring about the necessary increase in the level of user-
centredness.

The initial focus of the work was to develop the tools themselves. This process itself was
one which had to be user-centred. Members of design teams from a variety of disciplines
present different requirements from those of the experienced human factors practitioner.
The nature of the design task also has to be understood and taken into account. Perhaps
the most difficult challenge is to carry out the necessary evaluation of the tools as they
develop. In developing the ORDIT toolset for example we had to progress from tests of
elements of method, through simulations of the application of the whole method, back to
testing parts in real settings and ending with partial tests of the whole method on actual
design tasks. The ultimate success of the method can only be judged when (and if) it
passes into more general use, without support from the members of the research team.

It is perhaps not surprising that, even though this work started in the middle of the
1980’s, lessons have continued to emerge up to the present time. One reason for this is
that initial efforts were intentionally directed at the development of a generic methodology
which was modular in form. The expectation was that it would be necessary to carry out
local modifications to suit the different design environments in which it was to be used,
both in terms of the application domain and existing design practices. Experience has
confirmed this. Even in situations where organisations start with the view that the existing
tools will slot directly into their environment, it has proved necessary to make various
changes to accommodate local circumstances. For example in translating the tools for use
in a military project setting, there needed to be far greater emphasis on the analysis of the
stress factors which the task environment imposed on the end users. In another case,
where the aim was to support systems integration activities in manufacturing
environments, it was necessary to pay more attention to the use of the tools within the
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framework of a multi-disciplinary design team representing the interests of different
companies contributing to the integrated solution.

With the growth in experience of how to successfully disseminate the use of the
tools, other issues arise. Somewhat to our surprise, given that the aim of the majority of
the tools has been to support non-human factors specialists, their most enthusiastic users
have often been the human factors practitioners. There are a number of conclusions which
may be drawn from this. The first relates to the assumption that we can deliver user-
centred tools in a usable form. Early versions were typically complex (not that this was
what we intended at the time!) and relied on levels of knowledge and skill which only the
human factors people had. With iterative evaluation the need to simplify and clarify what
has to be done becomes evident.

Another factor which has grown in importance is that of training. It was always
assumed that the tools had to be delivered in conjunction with introductory training
courses and practical exercises. What has emerged as an additional requirement is the
need to follow up the introductory sessions with opportunities to reflect on experience in
practice and to exchange ideas with others. A related issue concerns the process of
institutionalising the use of user-centred processes and the associated tools. One thing
which emerges from the feedback from those people who have participated in training is
the difficulty of being a lone voice in promoting such an approach. Even when there is an
organisational commitment to being more user centred, a single representative on a
project team charged with pursuing the user-centred agenda finds it almost impossible to
carry the rest of the project team along. A significant proportion of the team need to
understand and be in a position to contribute to the use of the tools.

These topics take us into the realm of gaining organisational commitment and
changing the design culture. Clearly tools do not and should not be expected to serve this
function. They do provide the advantage that they offer tangible evidence of systematic
support for such moves.

One thing which should be addressed before concluding this brief account is the
question of the risks associated with handing over responsibility for including user-
centred activities in the design process to those without specialist skills. As with all
simplifications there are circumstances where the work requires specialist input and more
detailed attention to the problematic areas of the user-system interaction. There are open
questions about how to ensure that these cases are identified and dealt with.



36 (85) CID-72 • How to make User Centred Design Usable
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Morten Borup Harning (    harning@cbs.dk    )
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Howitzvej 60, DK-2000 Frederiksberg, Denmark
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Background

Usually UCD and structured design method are opposing ways of approaching user
interface design. However it does not need to be that way. During the last several years I
have been working on a structured design method that allowed the designer to structure
the design process, with the advantages this can have when addressing complex user
interface design problems, while making it possible to evaluate and discuss different
designs with potential users.

The structured design process

My work has been focusing on the design process of mapping different types of
requirements into a concrete user interface design. I propose to structure the design
process into the following four design phases [Harning, 1996; Harning, 1997]:

1. Conceptual design
2. Logical design
3. Dialogue design
4. Physical design

The conceptual design phase focuses as the name suggest on the conceptual design,
identifying the necessary concepts and associated information based on task
requirements. Often the list of task will be available however if this is not the case a list of
task will need to be compiled. This can be done in parallel with conceptual design or as an
iterative process where the focus changes between designing concepts and describing
tasks.
The result of the conceptual design is a so-called user data model that consists of a form
per concept. The form contains a label or some other kind of visual identifier and an
exemplary value for each of the attributes associated with the concepts. The user data
model form will also include visual cues describing the relationships between the concept
described in the form and other concepts. The design guidelines for designing such user
data models can be found in Harning [1996]. The conceptual model will typically also be
described in a more formal way e.g. as an entity-relationship model.
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 The conceptual design focuses on identifying the necessary set of concepts that will
allow the user to model the context in a way that is appropriate with respect to the task
descriptions.

The logical design is in many ways closely related to the conceptual design, however
the focus is on making sure the design satisfies the information demand of each task. The
conceptual design ensures that all information described as concepts are available, but
does however not address task efficiency. The goal of the logical design is to ensure a
reasonable level of task efficiency while maintaining a conceptually clear design. The
logical design is divided into two closely related parts, one focusing on the visual design,
designing so-called logical or virtual windows, and one focusing on the functionality
needed seen from a logical point-of-view, designing so-called user functions. User
functions can be thought of as high level "buttons" that needs to be available in order to
perform the data manipulations required in order for the user to perform the tasks
described. A detailed description of the visual part of the logical design (that is the design
of the logical windows) can again be found in Harning [1996], whereas the process of
designing user functions can be found in Harning [1997] or in a earlier version in
Lauesen & Harning [1993].

The third phase, called dialogue design, aims at designing and describing the detailed
user interface dialogue, e.g. the flow between windows and identifying necessary states or
modes describing the availability of user functions in different parts of the user interface.
This ends up being a very detailed description of how the user interface should be
implemented. This part of the design process has only been described in Harning [1997],
but is in many ways related the dialogue element found in many other user interface
design methods.

The fourth and final phase is concerned with fine-tuning of the design, e.g. designing
button placement, combining logical windows into clearly understandable physical
windows, describing how error situations should be handled including the form of error
messages.

Why is the structured design process important?

The need for structured design method become apparent when the design space grows, as
is often the case when designing complex user interfaces. One of the problems with
typical iterative design methods is that it is difficult to decide when no more iteration will
be needed. Another problem is that main ideas of the design is often lost from between
too iterations (especially of the iterative design process aims at exploring to complete
design space) or when implementing the final prototype. These problems can be
addressed by a structured design method. By structuring the design process into smaller
parts the method makes it possible for the designer to ensure that, all major aspects of the
design has been addressed. In the method that I propose the completeness of the
conceptual model can be tested by checking that the information needed by all of the
identified task can be found in the conceptual model. With respect to the problem of
loosing design ideas this is addressed in a structured method be describing the
relationship between different design parts.
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Why is UCD typically a problem in structured design

methods?

The notations used in most structured design methods are typically rather abstract and
hence difficult to understand for the unskilled designer. If we try to let the user participate
in the design process, e.g. by asking the user to evaluate or comment the design ideas, the
result of such an evaluation will only be of value if the user is capable of fully
understanding different aspects of the often detailed notation. These problems make it
difficult for the user and designer to communicate about possible design problems.

The visual design products seems to be the key to the

solution

Structuring the visual design process as described in this paper (and in more detail in
Harning [1996]) makes it possible for the user to relate the crucial parts of the design.
Especially the user data model, the logical windows and finally the physical windows,
that from a UCD point-of-view are very similar to a tradition prototype, seems to enable
practices typically only found in more traditional UCD approaches.

Experience so far

The structured design process described here has been used in several large design
projects. It has been used for designing of a classroom scheduling system that has been in
use for the last several years managing all classrooms at Copenhagen Business Scholl. It
has been used for designing web-based system used to organise lecture materials, lecture
plans, course descriptions and messages supporting a 3 year bachelor programme, and 2-
3 year master level program. Most recently it has been used for designing the instrument
panel for a novel kind of vehicle combining the qualities of the traditional car and the
traditional train.

Important for all of these projects has been the possibility to validate first the
conceptual design and later the logical design before moving on in the design process. I
all cases a user centred design has been important. The experience so far has been that
especially the visual design products such as the user data model, the logical windows has
made it possible to get crucial user feedback even when designing rather complex
systems.

In the design of web-based system it proved to be crucial however, that only the
parts of the design that the user would later expect to be able to edit was shown as editable
information. Hence the conceptual design had to be presented differently depending on
the user group. Seen from UCD perspective this is however a natural extension to the
design method.
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Making User Centered Design Usable to
Managers
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Background

How to introduce user centered design smoothly and effectively into a product
development organisation is a recognized problem in usability engineering community. It
is a topic of many presentations and panels in usability conferences and seminars (for
example, there were tutorials, panels and interviews on the issue at CHI99). I think that
many practioners – possibly also academics - face this issue as a problem in our daily
work. The problem is pragmatically relevant. Some organisations have just recently taken
their first steps in user centered design, and many others are only at a stage where they
have picked up the idea that they should do something in this area.

There are a number of articles in magazines that present ideas for how to introduce
usability. A typical approach is to select an appropriate project and start doing some
usability activities – typically usability tests while it is a concrete and easily
understandable activity [Aucella, 1997; Fellenz, 1997; Tudor, 1998]. While this kind of
bottom-up approach might work well in short term, there may be pitfalls in long term.
For example, a widely known experience is that when the schedules of projects are tight,
usability work may be skipped because 'we don't have time to it in this project'. Another
typical problem is that usability persons are not involved at higher level decision making.
Decisions about essential usability related product properties are made without usability
persons participating in the discussions. Usability testing – we must admit – is often
regarded only as relatively 'low level work' [Norman, 1999].

One major reason for this kind of problematic status of usability is that management
does not have a clear understanding about the essentials of usability and user centered
design. Management may have lack of understanding what actually usability is, what are
the benefits that are gained from user centered design, and what is the impact of user
centered design to the development process.

Another reason may be that the role of usability is not that important in all
businesses – and we usability professionals should be humble enough to admit that. It is
quite natural to think that usability is not equally important in all organizations but is
dependent on the product and the business of the organization. In some cases, usability
may be one of the most critical quality features while in some cases many other product
characteristics may be bigger drivers [Browne, 1998]. This is typically the case with with
those products products that are aimed for early adopters [Norman, 1999]. The number
of features and design – those product characterstics that are important in purchase
situations - may be clearly more important than usability that typically can be experienced
only after purchaing situation, in the daily use of a product.
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Our basics

The approach that we present in this position paper represents a very top-down paradigm
of how to introduce user centred design – or how to 'make user centered design usable' -
in an organization. The basic message of this position paper is that one potentially
effective approach to start introduction by analyzing the potential business benefits that
usability would bring to the organization. Business benefits make user centered design
usable to management.

After the business potential is explored, the role of usability in the strategy of the
organization is defined. Naturally, the bigger the potential business benefits are, the bigger
role user centered design may have in the strategy. And only after usability is planned at
the strategic level (and thereby management commitment to usability gained), the
introduction of user centered design at pragamtic level is started. Figure 1.

Figure 1. First steps of introducing usability

With this kind of approach, the introduction of pragmatic level usability activities – e.g.
usability testing – is not started immediately. However, we hope to get a firm basis for
long term development of the organization towards the culture of user centered design.

On the other hand, one should understand the potential risk that this kind of
approach would mean to usability persons. The analysis should be done as objectively as
possible. The result may be that usability does not give very important benefits in that
business. Naturally, this means less investment in usability work, probably also less
status of usability group in relation to some other groups. But probably it is good to face
this fact at the early point rather than get frustrated in long term. (However, we believe
that this kind of scenario is rather seldom the case.)

Anyway, we hope that the pragmatic implementation of user centered design
activities could be done smoothly and successfully with this kind of approach (even if we
do not have data on this yet, see section Status of work). We also hope that this kind of
approach would raise the status of usability personnel and respect of usability work.

Define usability as
part of the
strategy of the

Identify the
potential business
benefits of

Plan introduction
of usability
activities and
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A top-down oriented approach has been presented e.g. by  [Bloomer & Croft, 1997]
and [Billingsley, ?] - even if they do not talk about 'top-down'. So, our approach is related
to theirs. Our strategy is to put even more focus on the systematic business benefit
analysis. We try to avoid the spirit of selling usability; instead we wish to be able to do
the analysis objectively. In addition, while they have addressed in-house systems
development, we address vendor companies. Therefore, we don not talk only about 'cost-
saving' but also competitive advantage.

Pragmatics

We explore here a bit more detailed the first step: how to analyse the usability business
benefits. Our basic approach is to interview all the key managers of the business in focus.
(While we are mainly focusing on small and medium size enterprises, having interview
sessions with key managers should be achievable).

Before the interviews, it may be useful to get a rough idea of the areas where the
main potential usability benefits may be. A cheklist for such 'home work' might include
following kind of points:

• Is productivity a key issue in the end user organization?
• Are there critical tasks that are done with the product?
• Is the end user population large?
• Are the support costs significant?
• Are the training costs significant?
• What is the usability status of competitor products?
• Is the product used for accessing chargeable services?
• Is the product aimed for public use?

In the interviews, we try to explore what kind of benefits potentially could be gained with
user centred design in each specific function (marketing, development, customer support
etc.), as well as the organization as a whole. In the discussion, we use two categories of
benefits
• Cost-saving: what kind of savings improved usability of products would bring to the

organization
• Competitive advantage: what kind of sales arguments would usability bring. These

arguments should naturally arise from the business benefits that improved usability
of products would give in the customer organizations.

We hope to be able to get not only qualitative but also quantitative data (working hours,
number of help desk calls etc.) about the areas of potential benefits. If they do not have
measured data – as typically is the case in small companies – we hope to get at least
estimates. We also wish prioritize the different benefits, to identify the most important
ones.

One significant viewpoint is that these kind of interviews increase the management
awareness about usability. In order to make discussions of the potential benefits
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successful, the essentials of usability needs to be introduced in the beginning of an
interview session. On the other hand, this is a challenge of its own.

The overall vision is to gain a situation where we can hear management
representatives saying that 'We do user centered design in order to achieve remarkabe
savings in help desk services', or 'We do user centered design in order to have the
acceptance from public users', or 'We do user centered design in order to gain competitive
advantage through helping our customers to sell more services'.

The step from the strategic planning of usability to the planning and implementation
of concrete usability activities is still open. We hope that we could develop a path from
strategic usability needs to appropriate user centered design activities.

Status of work

This work is being done in a national research project 'Käypro' (Enhancing User
Centredness in Product Development Processes) in Finland. The early part of the project
focused on the assessment of the usability maturity of development organizations and
projects. For example, we experimented [Kuutti et al. 1998] the maturity models
developed by the INUSE project [Earthy, 1998]. Now we are at the stage where our
focus is make the improvement happen.

In the context of the Käypro project, we have agreed to do usability business benefit
analysis as described in this paper in some companies. The work has just recently started:
we did the first interview only recently. By the time of the workshop at Interact'99
workhop we should have done probably about ten interviews at two companies.

Our guess is that the contents of the interviews will be refined case by case.
(Designing a good interview is iterative work as user centered design is…) We hope to
get an understanding how to conduct management interview in an appropriate manner.
One lesson from our first interview was that one of the challenges in the interviews is to
find a means to communicate an apparently simple thing: what usability is, and what it is
not.
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Abstract

This paper identifies some of the obstacles associated with applying user-centred design
techniques to the development of generic software products for ordinary people. In
particular, the problem of communication of requirements and design ideas between the
users, designers, and developers is discussed. Video technology can be used to improve
the effectiveness of group communication during user-centred design process. As an
example a short video is described here. This video was created to combine the futuristic
visions of the potential users’ of a virtual meeting environment, called Magic Lounge,
with their current work practices. The usefulness of this kind of video, which combines
future and present use-scenarios, as a tool for generating and refining user ideas, as well
as assisting communication between the members of a user-centred design team is also
discussed.

Keywords

User-centred design, participatory design, scenario-based design, requirements analysis,
design tools

Introduction

The aim of the Magic Lounge* research project (Bernsen et al., 1998) is to develop and
study a virtual meeting environment in which ordinary people can meet to work and
communicate with each other using various heterogeneous devices such as PCs, PDAs,
Palmtops, and mobile telephones. Although currently there are a number of systems
which support interaction between physically remote people, the majority of these have
been designed for specific groups of users, relying on the use of specific computer
technology.

                                    
* The Magic Lounge project web site is located at:
    http://www.dfki.de/imedia/mlounge/   
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Development of systems such as the Magic Lounge, which rely heavily on the
involvement of the potential users, are often based on the user-centred design techniques.
However, the success of the user-centred design process depends very much on the
effectiveness of the communication between the users, designers, and developers of the
new technology (Kensing & Munk-Madsen, 1993). Unfortunately, in practice, there are
often problems associated with this communication. Since the development of the Magic
Lounge is based on user-centred design principles, it has been necessary to take a number
of steps to avoid possible problems with communication between those who are involved
in the process of design and development.

This paper discusses how a short video was created to combine the visions of the
potential users of the Magic Lounge regarding its possible uses after the development,
with their current everyday activities. Based on the evaluation of this video, a number of
conclusions are drawn about its effectiveness as a tool for facilitating the communication
of user requirements and design ideas between the users, designers, and developers
during a software development project which is guided by user-centred design
methodology.

The process

Kensing and Munk-Madsen (1993) point out that during the participatory design process,
users and developers discuss issues relating to: (i) the users’ present work practices, (ii )
technological options, and (iii ) the new system to be developed. Although the emphasis
of Kensing and Munk-Madsen is only on participatory design process, it is reasonable to
say that the effective discussion of these issues is also critical to the success of any other
type of user-centred design process.

A number of techniques have already been developed to assist users, designers and
developers to achieve a common understanding of the above mentioned issues. These
techniques range from conducting open-ended interviews, to using questionnaires or
holding design workshops. However, the effectiveness of these techniques on their own
is greatly reduced, when they are applied outside an organisational setting, where the
work practices of the different members of the selected user population can be very
diverse.

Magic Lounge is an example of such a project. The objective of the Magic Lounge
project is to develop a virtual meeting environment for ordinary people, who collaborate
with one another on ordinary tasks. However, identifying the user requirements of such
an environment is not trivial. Ordinary people, who may not have much experience in
using technology, often don’t know what a desirable system should provided. These
people, on the other hand, often know what kind of tasks they would like to perform.
Therefore, in the Magic Lounge project, it was decided that a scenario-based approach
(Kaindl, 1995) should be used for collecting the user requirements, as this type of
approach encourages the users to focus more on what they want to use the system for.

Gathering the user requirements in the Magic Lounge project started by giving the
users a questionnaire to complete (Bernsen & Dybkjær, 1998; Masoodian & Cleal,
1999). In this questionnaire the users were asked to consider a use-scenario of their own
(something from their daily activities), and then reply to the questions of the questionnaire
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in relation to their selected scenarios. Although, the questionnaire generated valuable
results (Bernsen & Dybkjær, 1998), it also demonstrated that the users’ expectation of the
Magic Lounge varied considerably. In fact, different users had a number of conflicting
requirements.

It seemed therefore necessary to conduct a series of open-ended interviews with the
users, in an attempt to clarify the overall understanding of their requirements and design
ideas (Masoodian & Cleal, 1999). Once again, the interviews were based on the scenarios
which the users had chosen. The interviews, which were videotaped, were conducted at
the users home environment. The results of the interviews indicated that even though the
users had a similar “ideal system” in mind, their expectations from such a system were
different; mainly due to the differences between their selected scenarios, and the
differences between their knowledge of the technological possibilities. Therefore it was
decided that there was a need to combine all of the user ideas within a single scenario, and
then ask the users to refine and expand their vision of the Magic Lounge, using this
selected scenario. It was also decided that this scenario could be communicated to the
users through an audio-visual medium, such as a short video.

In recent years video has often been used as a participatory design tool, for capturing
current work practices within organisations (see Gulliksen et al., 1999). There are also a
number of reported cases in the literature which clearly show that viewing videotaped
work practices by a group of users and designers can help to create a mutual
understanding of the user requirements (Brun-Cottan & Wall, 1995; Chin et al., 1998).
However, in all of these cases the users have come from a single organisation where they
perform a particular task, or at least similar tasks. This is not the case in the Magic
Lounge project, as there is no single organisational setting or work practice.

Due to these reasons, a short video (10 minutes) was made to combine all of the
user requirements and ideas, which were identified through the user questionnaires and
interviews. A single realistic meeting scenario was selected as the basis for the story of
the video. In this scenario, a number of physically remote people join together in the
Magic Lounge for a Marine History Club meeting. To make the video even more realistic
for the users, a major portion of it was cut from the video recordings that were made
during the interviews with the users. The end result was a film that combined facts (what
users do currently) with fiction (what users would like to do in the future).

The video was then shown to some of the potential users of the Magic Lounge
during a workshop. The users’ response to the video was very positive. They claimed that
seeing the video helped them visualise what the Magic Lounge could be used for after its
development. It also assisted the users with providing the design team with new ideas, as
well as clarifying the designers’ understanding of the users’ old ideas.

Discussion

The problem of facilitating communication between users, designers and developers, as
described in the previous section, is common to many user-centred design and
development projects (see Gulliksen et al., 1999). However, this problem becomes even
more challenging to overcome when the user-centred design methodology is applied
within a research project which aims at developing an innovative system for which there
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are no currently available use cases. In fact, often in these types of projects if not enough
attention is given to fostering effective communication between those involved in the
process, user-centred design can gradually turn into technology-driven design, where the
role of the users is almost completely ignored.

One of the reasons for possible communication breakdowns during the user-centred
design process, when it is applied to developing innovative technologies, is due to the
inherent iterative nature of the user-centred design. In such projects, during the early
stages of software design the users are generally inquired about their work practices,
requirements, expectations, and design ideas. The findings of these inquiries, which can
be in the form of interviews or questionnaires, are then combined to create the initial
design solutions, which are subsequently refined or changed after user evaluation.
However, if an iteration of this process takes a long period of time, as it does in many
projects, then the users are less likely to get enough feedback from the designers
regarding their design contributions to make them feel as being valuable and equal
partners in the project. This is particularly true when the users are not aware of the fact
that software design often requires making various kinds of tradeoffs, which means that
not all of the user ideas may end up being part of the final design.

An obvious solution to this problem is to speed up the process of iteration, either by
taking smaller iterative design steps, or by providing different kinds of feedback to the
users during the larger iterative steps. Creating simple and quick prototypes is one way of
achieving this objective. It is also possible to use video technology for providing effective
feedback. A short video, such as the one described in the previous section, can be created
very quickly to help the users see the effects of adopting various design options. This can
also help the individual users to compare their own ideas against those proposed by the
others, so that if their own ideas are not adopted then they are less likely to feel that they
have been ignored.

Conclusions

This paper described the importance of facilitating effective communication between
different members of a user-centred design team. There are a number of ways in which
this communication can be improved, one of which is through the use of video. Video is
a powerful tool for creating mutual understanding of the consequence of adopting various
design options, as well as communicating the tradeoffs associated with different design
ideas. In many ways, a video can be considered as a complementary tool to ordinary
software prototyping.

However it is important to note that when this type of video is created, it should be
based on the users’ existing ideas rather than the designers’ ideas, otherwise the video
itself might influence the users’ future ideas to reflect more what the designers had in
mind.

During the workshop it would be very valuable to spend some time discussing the
participants’ experiences in using tools, such as video, software prototypes and mock-
ups, for facilitating communication process during the user-centred design-based system
development projects.
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Introduction

Numerous prescriptions for making IT systems design and development methodologies
more “user-centred”  have been put forward in recent years.  While such initiatives are
welcome, in as much as they continue to privilege the role of the designer, they leave
important issues unaddressed.  In particular, even user-centred methodologies often
remain essentially Òtop-downÓ in character with only limited opportunities for user
involvement.  As a consequence, requirements  and usability problems that can only be
identified in the context of use are missed.  These are serious deficiencies, but the most
critical failure of most methodologies is their inability to exploit users’  own capacity for
innovation (Adler and Williams, 1991).

Recent studies of IT design and development practices suggest that users are
increasingly able to take on these roles for themselves (Procter, Williams and Cashin,
1996b).  In part, this is because many technologies are now available in the form of
generic components that non-specialists can customise and configure on a “pick and
mix” basis (Procter and Williams, 1996a).  With the right technologies, design and
development can take on the character of “bricolage“ -- the assembly and configuration of
“bits and pieces” of software and hardware (Buscher, Mogenson and Shapiro, 1996).

In contrast to user-centred approaches, such “user-led” practices enable users to
achieve a direct role in design and development in their own work settings and exploit
opportunities for social learning -- the sharing of ideas, experiences and innovations --
between individuals and small groups (Procter, Williams and Cashin, 1996b).  Users’
requirements are more likely to be met from the start and to continue to be met even as
the interplay between new technology and work practices leads to re-formulation (Coble,
Karat and Kahn, 1997): “design in use”  (Greenbaum and Kyng, 1991) becomes a
practical proposition.  We argue therefore that, rather than being merely user-centred, IT
systems design and development should also seek to be user-led.

Our work sets out to explore the viability of user-led design and development
practice in the context of a large organisation.  In pursuit of this goal, we are executing a
case study of a user-led design and development project in a healthcare setting. Wi thin
many organisational settings the risks of uncoordinated user-led development which may
be perceived by IT services management to outweigh its benefits (Jakobs, Procter and
Williams, 199 6).  For example, it may lead to interoperability problems between
heterogeneous systems.  As a consequence, it is important that user-led developments be
maintained in alignment with the broader, strategic concerns of IT services management.
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In studies of the financial sector, Procter et al. (1996b) observed the emergence of new,
specialist groups within IT departments working closely with users and acting
simultaneously as facilitators and gatekeepers of technical change.  One of our main goals
is to explore whether such models for the management of user-led design and
development are transferable to different organisational contexts.

The project

The project focuses on the design, development and use an electronic medical record
(EMR) system for healthcare. In principle, EMR offers clinicians the potential for instant,
location independent access to comprehensive and integrated patient data.  In practice,
however, the realisation of these benefits has proven very difficult (Kushniruk et al.,
1996).  Although there has been considerable progress in the development of EMR
system infrastructures, there has been much less progress in tackling usability issues.  In
many respects, these problems are symptomatic of those experienced within the wider
healthcare  informatics setting, and can be attributed to the lack of clinician input into
system design and development (Heathfield and Wyatt, 1993).  This leaves designers and
developers without an adequate understanding of clinicians’  needs and of important
usability problems.

Deliberate Self-Harm (DSH) was chosen as the project setting chosen because it has
several features that make it particularly likely to benefit from improved information
handling:

1. a high number of emergency admissions,
2. a short average time in hospital making fast access to records essential,
3. a high rate of re-admission to the same service, quick access to previously recorded

records being necessary, and
4. the patients are high users of other health and social services, requiring rapid

communication of information gathered at assessment to other agencies.

Potentially useful technologies for EMR in the clinical setting -- e.g., speech recognition,
mobile computing -- are now becoming widely available (e.g., Lai and Vergo, 1997;
Miah and Bashir, 1997).  The goal of the project is to explore how usable configurations
of such technologies -- and practice innovations -- can emerge through user-led processes
of design, development and evaluation (Procter et al., 1996b).  Most clinicians wor k in a
demanding environment which leaves little time to develop and practise IT skills.  To
address this, the project makes available to clinicians the services of a “facilitator”  who
provides them with requisite technical skills on site.  Through immers ion in the work
setting as a participant-observer, the facilitator acquires an understanding of the work that
enables him to help clinicians to translate their ideas into a useful and usable system.
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Methodology

Our methodological approach is informed by the earlier studies of Procter et al. (1996a;
1996b) and by the work of Buscher et al. (1996).  A key goal is to situate design and
development in the workplace.  In this way, the project seeks to address the limitations of
more conventional user-centred methodologies.  Members of the project group work
closely with clinical staff at all times.  One of the project team acts as technical
“facilitator”  to the clinicians.  His role is to carry out the investigation of work practices,
to work with clinicians to explore and draw up requirements for EMR, to implement
prototypes and evaluate them.

Ethnographic methods for the study of work are finding an increasing role within
medical informatics (Friedman and Wyatt, 1996) and IT systems development generally
(Hughes, Randall and Shapiro, 1992).  We use these methods -- including interviews,
observation and document analysis -- to gain a rich understanding both of clinicians’
current work practices and of how they change with the introduction of EMR.  In this
way, w e aim to uncover tacit assumptions that are not available to casual inspection, tease
out usability requirements, establish metrics for evaluating EMR and assess its impact on
practice.  Interviews and discussions with clinicians are recorded and notes ma de of
activities observed and artefacts employed -- e.g., clinicians’ notes, records, referral
letters.

For the purposes of system design and development, the emphasis is on
“lightweight” design, prototyping and evaluation techniques where rapid results are as
important as technical sophistication.  Techniques employed range from informal
discussions to more formal co-operative design and evaluation “workshops”.  Activities
are tightly coupled: Buscher et al. (1996) describe a methodology in which “the effort
shifts fairly smoothly between implementing or adjusting previously decided
possibilities, picking up on the host of small problems that arise during work, coping
with the unanticipated consequences of previous actions, talking to individuals, and
occasion ally setting up larger meetings for important decisions”.  Extensive use is being
made of off-the-shelf, configurable technologies and devices such as palm tops, personal
digital assistants (PDAs) etc., which are customised to create prototypes for use by
clinicians.  Prototyping draws upon a number of techniques, ranging from storyboards
and paper-based mock-ups to partial implementations.  These are evaluated by clinicians
and rejected or refined through further iterations.

Summary

The aim of our work is to contribute to understanding the form and relevance of
workplace based, user-led design and development methodologies within an
organisational context.  The issues  we are addressing include: the form, content and
timings of the contributions users are able to make -- both as individuals and collectively -
- to design and development ;  the barriers -- if any -- to their effective involvement; the
problems of reconciling different working practices; developing an understanding of how
to align user-led design with the wider, strategic concerns of information services
management; and th e problems of maintaining this alignment over time.
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Creating a User-focused culture in an Internet
company
Rajhev Rajkumar (   rajhev@iii.co.uk    )

Background

Interactive Investor is a company that exists solely on the Internet, offering financial and
investment information to investors in South Africa, The UK and Asia. The site helps
you learn about finance and investments, investigate and analyse financial products, trade,
and monitor your investments. It has enjoyed unprecedented growth, especially in the
UK, and is set to enjoy even greater success with its aspiration to look beyond the
sophisticated investor and target the unaware investor as well. Hitherto it has held a
handful of focus groups, beta-tested two product releases with regular users, and more
recently, started to conduct empirical testing in trying to understand the users of the Web-
site.

Challenges

Time and resources: For a company existing on the Internet, there is a considerable
advantage to being first to market with new or enhanced products and services. This
agility often means tight delivery deadlines resulting. The trade-off is that it becomes
difficult to involve users in the design process due to lack of time and resources.

Buy-in from designers: The success of the site thus far despite it’s lack of a
customer-centred design process means that it becomes increasingly difficult to convince
the development team of the importance and need for introducing the user into the design
and development process. There is also the issue of designers who believe that their
knowledge of the investment arena qualifies them to represent our entire target market,
and, on the other hand,  designers who believe that they can architect information despite
a lack of understanding of the financial domain.

Wide range of users: There is also the challenge of finding a representative sample
of users when the target market covers a range of users varying from ignorant to expert in
their knowledge of the medium (Internet) and domain (financial services and
investments). This is further complicated when one considers the wide variety of financial
needs that the site has to try and satisfy, and the fact that the different sites have to try and
maintain consistency while targeting users from three diverse regions.

The way ahead

Since this is a relatively new initiative, the following are a few of the plans in the pipeline
to make users an integral part of the design process.
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Recruiting users: Use the site to recruit a pool of users for qualitative research and
empirical testing in London and other major cities in each of our markets.

Online feedback: Recruit users who want to play an active role in the design process
by informing us of their needs and preferences via email and online polls and surveys.
This group will also help to beta test products, and their behaviour will be analysed using
the log files of their movements around test sites.

Knowledge sharing: Work is also beginning on a usability Intranet to share and
discuss findings and results, and to act a pool of knowledge and resources on usability.
Developers will have access to video highlights of usability tests and focus groups as
soon as a usability lab has been commissioned, as well as the opportunity to meet
customers and financial intermediaries for one-to-one interviews and briefings. A
usability mailing list is being set up for those who wish to share ideas, debate about
findings, etc.

Commitment to customer centred design: Service level agreements are being drawn
up between the various stakeholders (management, designers) and the usability team to
obtain commitment that the design process will take the user into consideration when and
where necessary. Quality standards and interface design guidelines are also being put in
place.

Exploring new techniques: The design team is being educated about alternative
approaches to design, such as iterative design, parallel design, participatory design and
paper prototyping. These approaches have been used to a very limited extent in the past, if
at all.
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Using UCD for the Web – a case story
Hans Erik Sørensen (    hes@daimi.au.dk    )
Department of Computer Science, University of Aarhus
Ny Munkegade 540, 8000 Århus C., Denmark

Introduction

A corner stone in user centred design is to carefully identify and define the specific needs
and characteristics of the user population as well as the characteristic of the context(s) of
use. This central task has become difficult to carry out when designing internet sites.
People from all over the world have access to a site and may have numerous reasons for
surfing to it.

This large heterogeneous user population is in itself problematic, but when you are
facing a very limited time frame, in addition, it seems almost impossiblexiv. The only way
to address this problem, and still use UCD, is to use quick methods that involve a lot of
people. It is questionable if these methods collect enough information to base design on.

The case

In order to do users centred design in a realistic context I joined a project of a major
Danish public sector software supplier. The aim of the project was  to design a skeleton
for the Danish municipalities sites containing services from all levels of administration.
The time frame of the project was approximately 3 months from we entered until the final
implementation.

Fieldwork

We started out by conducting a two day field study in three municipalities with different
demographic conditions. Doing the field-study we interviewed the employees at the city
hall and other places, where citizens have access to public services, about the nature of the
questions and requests.  We also talked to citizens about their needs and experience in
relation to public services.

While conducting the fieldwork we collected artefacts representing public services
which could be used later on.

                                    
xiv In most cases I would argue that it also is impossible.
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Card-Sorting Workshop

Following the fieldwork we invited 24 citizens to join 3 workshops (8 citizens per
workshop), where we wanted the citizens to tell us how they thought the services should
be organised.

In advance they were asked to remember their resent personal interactions with the
public authorities. These were then explained to the rest of the participants of the
workshop and represented on a piece of paper. On basis of the field study we had created
some scenarios that were also presented and written down.

All the papers were then organised through co-operative  card-sorting. After
finishing organising the pieces of papers into a labelled structure, the artefacts collected
while carrying out the field study were presented. The items that the citizens thought
would be interesting to have access to through the internet were incorporated into the
structure.

Remote formative evaluation

Hands-on experience in familiar situations is considered to be necessary to support
reflection and design by users [Ehn & Kyng 1991]. We therefore fed the knowledge we
had gained from the previous events into a prototype, and had a large set of users (24)
carrying  out tasks that were sent to them. The tasks were represented as small textual
scenarios that could set the stage for action [Bødker 1999] and were created on basis of
narratives that were collected doing the previous events. The fact that we created the
scenarios implies that we could not ensure, that the users had been in similar situations
before, but we hoped that the scenarios would still constitute familiar situations.

While the users were carrying out the task, their communication with the web-server
was logged, i.e. their actions on the site were stored. After completion of each session we
had them write a diary about their use and impressions. This combination of direct and
indirect data of the users interaction with the site was analysed through a graphical
representation of the data - “Use Case Signatures”- that was designed during the project
[Kaasgaard et. al. 1999 xv]. The data contained not only impressions and use of the site
but also design suggestions. The new knowledge was then fed into the prototype.

This evaluation process was iterated 3 times with an interaction cycle of a week. We
did not do further iterations because of time constraints.

Discussion Workshop

After the evaluations we still felt that we did not know enough about why some users
used the site as they did. We therefore arranged a new workshop that was not scheduled
from the start. To this workshop we invited some of the most actively engaged users
during the process and the designers, so that they could discuss their problems without
having everything mediated through us. All parties had in advance prepared things that
they wanted to discuss with the rest.
                                    
xv The paper do also describe other parts of this project in more detail.
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The discussion went on for 3 hours without the need for control. Most of the
discussion was about how the prototype was used and how it should evolve.

Prototypes as boundary objects

Star & Griesemer have the notion of a boundary object as something “which would
maximize both the autonomy and communication between worlds.”  [Start & Griesemer
1989 p. 404]. This is also what we need in UCD; something that  each group participating
in the project can utilise, and that can be shared between groups while still maintaining a
common identity. Doing the project we heavily used prototypes as boundary objects
between all groups involved in the project.

The use of prototypes in the project

The groups participating in the discussion workshop had already used the prototype in
advance for different purposes:
· Designers and engineers used prototypes in order to concretise and embodying

ideas, hereby having the chance to detect problems with the ideas.
· Users used the prototypes to get hands-on experience hereby allowing them to

evaluate the concepts and ideas.
· UCD facilitators (HCI people) used the prototype to design tasks and for

understanding the users responses.
Unlike requirement specifications and other objects that are only usable for one group, the
prototypes were familiar to all. In communication there is a need for a some common
knowledge in order for people understand each other. In this situation the familiarity with
the prototype gave the participating groups  this common knowledge, i.e..  it gave them a
reference object. The communication then led to increased knowledge of the contexts. The
designers and HCI people learned about the use and use situations, and the users learned
about the limitations and possibilities of the internet, which made them capable of
contributing with realistic design suggestions.

We used the prototype not only between users, UCD facilitators and designers but
also towards management. From the prototypes they got an understanding of how the
design evolved, and where it was heading. The knowledge was used to decide if there
were a need for collaborating with other service providers, and to make other decisions
about the future of the project.

Limitations

Although the use of prototypes as a boundary object in this case was fairly successful
there may be limitations. Resent research in scenarios [Bødker 1999] has shown that in
order to make scenarios really usable, they must be constructed with the specific use in
mind. It seems that in larger projects than web-design this is also the case for prototypes.
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Scenarios and prototypes have some common features, due to the fact that they are
both used as parts of creating a common information space. When using objects of a
common information spaces outside groups with shared understanding of context “...
there is a much greater need for refining and “packaging” information into a meaningful
context, in order to maximise the likelihood that the intent of a message is received
appropriately, and the recipient is also required to expend some effort in order to
“unpack” this information...” [Bannon & Bødker 1997].

The implication of this for prototypes may be, that either the developers of the
prototype and/or the receiving users have to do some extra work in order to create the
basis for a shared undestanding.  Focusing a prototype towards the needs of one
communication is applicable, but “packing” enough context into a prototype for it to
support communication between all groups may in larger projects not be practically
possible.  On the other side, if the prototype is not “packed”, users from other groups are
forced to use it in a context where it is not intended. Most of the problems encountered
with the use of prototypes may be due to the fact that prototypes created to suit the needs
of one communication is used in connection with another. An example is that designers at
a company happily showed their prototypes to peers but avoided showing them to
management and executives because “Good ideas may be rejected by ill-informed
executives based on what is perceived as inadequate execution of the prototype.” [Schrage
1996, page 200].  The prototype was created to support the communication in the design
group, and was probably successful, but when used in another setting without “packing”
it to suit the needs of that group - it failed.

The result of this may be that it is not possible to create a boundary objects that can
be used by all groups, but by constructing specific prototypes the increased
communication inside one or between specific groups may compensate for the
drawbacks of using prototypes as the basis for a shared understanding of context.

Conclusion

The case showed that it is possible to use quick methods in connection with large
heterogeneous user population, and still attain enough information to design a relatively
simple interface as a web-site. I am under no circumstances claiming that the site is
usable for all people, but I think that we based the design on information from a lot of
people considered the time and resources at hand.

On the success of the heavy use of prototypes in relation to all involved groups, one
important question, is if it is a result of the nature of this project, or is the prototype in
general the boundary object that is able to suit the needs of all the groups, and at the same
time makes us capable of communication across all borders? If it is not; is the only
possibility for creating a shared understanding of contexts then to work together co-
operatively?
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On discerning users
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Introduction

User centred design works on behalf of users engaging processes that improve quality of
system design, particularly with the aim of improving usability. This position paper
argues that until users as a group have empowered discrimination in usability issues there
will be negligible impact on manufacturing and production processes.

We make three main points:
• Problems with usability are cultural. Usability is not glamourous for manufacturers,

and users are often “fashion victims” who do not and are not able to make choices
informed by usability, even when it is in their own interests to do so.

• Design tools should be built that are available on the World Wide Web that would
permit widespread collaboration. This would give users (including interace critics)
informed access to early stages of design, as well as the usual leverage of user
groups on the Internet. Wider dissemination of clear usability issues will expose
both good and bad practice.

• “Public understanding of science” should be broadened to encompass the science
necessary to understand the basic workings of interactive devices — this should
cover both cognitive engineering issues as well as computing science issues. We see
the users understanding what usability is about as essential to successful user centred
design.

This position paper describes the culture accepting unusability as our own responsibility.
It then makes a positive suggestion: to promote public understanding of science,
particularly through good demonstration systems, with good user interfaces.

unusability CULTURE

Although unusabilty is bad in almost every situation, users seem to accept it, and
manufacturers continue to make unusable systems. Why is there this unusability culture,
and why is it so persistent?

Video recorders, aircraft flight decks, and desk top computers are all examples of
complex interactive systems. Interactive systems are central to modern life, but there is
widespread dissatisfaction with even ‘simple’ systems: they are too often awkward and
frustrating to use. Poor design, including poor user manuals, have been blamed for
accidents — about 90% of all computer-related deaths are caused by poor user interface
design (MacKenzie, 1996). Despite the ‘obvious’ bad design, there is widespread
acceptance for the problems, both from users and professionals.
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Human society is complex, and although there is no a priori reason why society
should be complex, we are embedded within it and in principle cannot understand it
reliably. Society in fact is at the limits of human abilities to comprehend. We could argue,
for instance, that our educational system has a hard job succeeding, and there are many
failures — not least because our technology is so complex. Indeed, modern technology is
made by people who have succeeded through a long period of education, and stand, as it
were, at the pinnacle of the educational pyramid. The few sufficiently-skilled people
design and build computer systems, and almost inevitably, because they do the best they
can, what they do is hard to comprehend for the many other people less skilled than they.

Exacerbating the complexity: the people who use systems are themselves in society,
and therefore push their own limits. Businesses are competitive and try to out-do each
other — hence relying on exploiting skills they hope other businesses cannot use so well.
Thus computers-in-use present an even more complex situation than the already
complex-enough society.

Complex systems are hard to describe. That user manuals are often wrong in detail
suggests that manufacturers even find their own products hard to describe! If we can’t
say exactly what a video recorder or a word processor does, how are we going to
improve it?

The following sections (§3, 4) by no means cover the full range of issues. Other
relevant discussions are Norman (1998) and Thimbleby (1990a, 1990b, 1992, 1993,
1996, 1998a). A range of non-HCI issues are covered in: Christensen (1997) which
provides a business perspective — don’t listen to customers; Paulos (1990) is a
mathematical perspective — users and designers are innumerate; Piatelli-Palmarini
(1994) is a psychological perspective — none of us make sensible decisions, either to
design or to consume; and Tenner (1996) provides a pessimistic “any advance has
problems” perspective!

Culture affects users

HCI commodified
Many user interfaces, about which HCI has a proper concern, are also consumer items.
We buy word processors, email systems, video recorders, and so on. Thus in many user
interfaces, we have an actual stake in the outcome of interaction. Few people would be
happy admitting they made a financial mistake buying product X over product Y.
Moreover, reducing cognitive dissonance means that people will be tempted to rationalise
any difficulties they do have! Thus any branch of HCI that takes as its starting point the
possibility, the desirability, of changing the status quo has a deeply embedded cultural
hurdle to overcome.

In everyday life, when HCI problems are experienced, we have been trained to take
responsibility for those problems. We can buy help books, or computer upgrades, or the
market will offer new technologies providing new features and ‘solutions.’ In every case,
fixing HCI problems has practically become a consumer pastime, though disguised as
buying into better systems — as fashion, in fact. Behind the fashion is the cultural view
that usability problems are the user’s problems, not the designer’s. As user problems, the



CID-72 • How to make User Centred Design Usable 65 (85)

user can solve them by buying a ‘better’ system, or better documentation, or ‘upgrading’
their current one.

In all cases the responsibility for action is directed away from improving HCI.

Delaying quality
Norman (1998) credits Christensen (1997) for another view of “avoiding HCI” that has
become endemic. Technology is getting better, and has increasing performance over time.
We can represent this by the graph, below, using a line of positive slope (it is not
necessary for our purposes to worry about the precise shape of the line, or exactly what
‘performance’ is measuring). For any particular task the user has, some level of
performance p will be required. From the graph it is clear that there is a threshold point
when the lines intersect, at performance=p and time=t. Before t, technology is delivering
inadequate performance; after t, technology can deliver more than adequate performance.
See Figure 1.

p

t

Performance

Time
Figure 1. Perfomance of technology increases with time.

At time t perfomance exceeds a threshold value p.

So before the threshold time, all manufactures have to do is promise increased technical
performance (which is easy, since technology is getting better all the time). After time t,
products get distinguished not by their performance but by more subtle — and harder to
supply — properties like usability. It is therefore in manufacturers’ interest to increase p,
because this will postpone the threshold time. For technologies like wrist watches, we are
long past the threshold, and they are now fashion items. For many interactive systems,
like word processors, we should also be well beyond the threshold. So why aren’t word
processors much better?

The tragedy of feature stepping
The tragedy of the commons is that farmers acting in their own best interests over-graze
common land. If the land is being over grazed, the community should hold back. But it is
to the advantage of any individual to graze a few more of their own animals, especially if
other people are removing theirs from the common land. The same effect occurs with
technologies that are shared: each person benefits by having the “best,” but because not
everyone can simultaneously have the best, a feature-stepping race occurs. The result is
that few people ever benefit from their investment. Systems and training becomes
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obsolete. (The millions of tons of computers the UK landfills annually is a testament to
the continual over-taking of once-leading computers.)

What we call “feature-stepping” is illustrated in the diagram below. For simplicity,
assume there are just two users. One user has some required level of performance. They
get a message from the other user, who is using a more advanced system, and so they are
forced to upgrade. However, by the time they upgrade, the manufacturers have improved
the performance of the technology, so they upgrade beyond the level of the other user.
Then the situation between the users is reversed, and the first user wants to upgrade …
and so on. Each user upgrades alternately, and if the manufacturers play the game
properly, the rate of performance requirements increasing due to stepping stays above the
performance the technology can deliver. Thus manufacturers can keep users permanently
behind the threshold time. Based on Figure 1, Figure 2 illustrates feature stepping.

Required 
Performance

Time
Figure 2. Schematic of feature stepping.

Manufacturers are aware of these community pressures and they may take further steps
to encourage the “upgrade habit.” Users of old version systems are obviously encouraged
to upgrade so they can read later versions; but they may be forced to upgrade by their
“richer” colleagues because later versions of the software may deliberately not be able to
read older versions. In other words, both old and new users want old users to upgrade.
This is a powerful way of increasing p, especially when many users are spread around the
world, and there is no way (e.g., organisational purchase controls) of controlling their
understandable urges to keep up.

Would standardisation help, so all users and manufacturers had an agreed level of
performance for tasks? Possibly not. Technologies like the web are a good example of
this behaviour, but with the twist that standards are set that anticipate future technologies.
Naturally the World Wide Web Consortium sets standards that are the best possible —
but that means they are above what most users are capable of. Thus the stepping is
always above the performance available that technology delivers, and users are
permanently kept hoping for the future threshold.

This seems somewhat cynical, but Microsoft (as an example of a leading
manufacturer) have admitted doing it (Gibbs, 1997): they are quoted as saying, “if we
hadn’t brought your processor to its knees, why else would you get a new one?” This
looks like stepping, pitting harware and software against each other. Once a user buys the
new processor, they are in a position to put pressure on other users to upgrade to keep up
with them. It is interesting that most processor purchases include bundled software: thus
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giving users what seems like a free upgrade. Actually, it’s marginal for them, and
expensive for everyone else who they cause to step!

Later versions of Microsoft Word cannot read files saved by certain earlier versions.
Thus users are faced with the choice of upgrading or being isolated — or the other user
might try downgrading (and discover that de-installing has been made surprisingly
tricky).

People who use the latest standards force “backward” users to upgrade. They then
upgrade — but they buy into technology that is the latest, and therefore ahead of everyone
else. So the co-stepping cycle goes. (Like the tragedy of the commons, each individual’s
sensible behaviour is to the whole community’s detriment.)

In short, consumers of complex computer systems have been kept — for marketing
reasons and so on — to the left of the threshold. Kept “in their place” their job is to
consume, rather than to demand better systems, with better HCI. Nobody is critical of
bad HCI, because their systems are anyway inadequate and need upgrading …

Homeostasis in effort
As technical performance improves, society’s standards for tasks will also be pushed
upwards, if we assume there is a constant social value associated with the costs of
performing tasks. Thus as things become easier to do, the social value of what users
achieve decreases. To maintain the same social value, then users must do more
sophisticated things.

Word processors illustrate this phenomenon well. Once it would have been
sufficient to print text that looked written by a typewriter, but as this became easier to do,
more fonts were required, then colour, then clip-art, and so on. Thus p is increased, and
becomes an upward curve above the technological performance. The consequence, again,
is that the time to the threshold of good HCI is postponed.

Consumer (in)action
In the 1960s, some cars were badly designed and unsafe to drive. As Ralph Nader
exposed (Thimbleby, 1993), the prevailing cultural assumption was that drivers had
accidents, and therefore drivers were responsible for the behaviour of cars. For example,
if a parked car rolled down a hill, the driver should have applied the parking brake
properly, they should have turned the wheels so the car would roll onto the kerb, and so
on. That the car might have been badly engineered and have a feeble parking brake was
thereby disguised.

The same sort of problem arises with HCI. Users are persuaded that their problems
are their own problems, and that to use complex software they should take responsibility
for their own training. Users have usability problems, so users should learn how to use
computers properly.

The computer-based society is certainly a complex place, and people do need to be
computer-literate because that is how the world is. But this practical response must not be
used as an excuse to make systems more complex than they need be, because users will
take it upon themselves to learn how to use them. Obviously something has to be known
about computers and some training is appropriate; but at present the balance is clearly in
manufacturers’ favour. Indeed, manufacturers often commodify their learning material,
thus making further profit by providing systems that require additional training!
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Companies like Microsoft have sophisticated certification processes, not only earning
money, but creating a culture of dependency on them.

The cultural blindness may have little to do with computers or their perceived
mystique. It may be a natural response to complexity: some people like using complexity
as a subtle means of taking advantage over others less knowledgeable about the rules. For
example, the UK tax system was too complex, and the Inland Revenue itself could not
cope. Rather than simplify the system so that more people could cope with it, a law was
passed effectively to require people to calculate their own tax. Thus nothing was
simplified, but with the backing of the law, the country’s population had to take it on
themselves to be responsible for understanding an unnecessarily complex system.

Another example, backed by European directives, is just as computer technology
would have permitted the introduction of simple user interfaces to car management
systems, it has been outlawed. The reasoning is that only manufacturers should be able to
adjust emission settings. Of course this is spurious; the consequence is that what could
have been trivial for everyone has now become impossible for all but approved
professionals.

Complexity suits manufacturers
Complex interactive systems are hard to understand. It follows that when a potential user
is selecting between several systems (e.g., in a shop) they will be unable to make a
rational choice based on usability and task-fitness. Instead, they will choose on brand
name, appearance, price, and other superficial factors (such as colour). Thus, by making
systems complex, manufacturers can push users into making decisions on much simpler
factors, and purchasing patterns will become more predictable.

Which is better for a company: to sell a proportion of their systems, proportionally
to distribution in the market, or to risk selling none because users can tell the system is
inappropriate for some purposes? A cautious manufacturer might wish to hide possible
problems — at least until the purchasing choice has been made.

In short, complexity — bad HCI — suits manufacturers, certainly for consumer
products, and probably for products that are purchased in more formal procurement
procedures (even if there are safety critical criteria).

Drama
Interactive systems, from video recorders to aeroplane flight decks, are highly complex,
but they can be made to look deceptively simple by ‘good’ industrial design. The
consequence is that problems only become apparent during a crisis. When a video
recorder manual is lost and the programme to record starts now, or — more worryingly
— when an aeroplane pilot is under pressure, mistakes are made. Often these mistakes
can be traced to poor interaction design, including bad manuals, and poor quality control.
Bad manuals, for example, are common because the technical authors are rarely in a
position to adequately understand the systems. The problem is that computer systems can
be made to look good enough for a demonstration or even to pass a test (Thimbleby,
1996), but without proper theories and knowledge of the precise nature of the systems,
both informal and formal assessments reveal very little about the full range of possible
behaviours of the systems. Indeed, consumer products often have cosmetic features and
demonstration modes to entrance users, and hence delay the discovery of problems.
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The Year 2000 bug
The Year 2000 bug is arguably the largest single problem ever facing humanity; it is
certainly the most expensive problem of our own making! It arises from unprofessional
practice by system manufacturers. The poor practice includes bad programming, bad
design, bad diagnostic, bad documentation, and refusal to take responsibility.

The lack of care for users implicit in software warranties is well known (Thimbleby,
1990a), but the Y2k bug makes the culture of “usability is the user’s problem” stark.
Manufacturers charge customers for fixing problems, entirely of the manufacturer’s own
making. In some cases, this charging occurs several times as the manufacturers
repeatedly upgrade their badly-engineered systems.

Insurance companies, the Halifax Building Society being a good example, refuse to
insure against Y2k bugs. The Halifax’s own contents policy ran from 1999 to 1900, until
they noticed that they themselves were victim of the Y2k bug. But if they do not cover
people against Y2k bugs, then the manufacturers are not going to be sued by insurance
companies. Instead users have become responsible for fixing what — in the best tradition
of oppression — they take to be their own personal problem.

Why is this behaviour: the ownership of problems by users, the denial of cover by
insurers, the denial of responsibility by manufacturers, and the selling of training and
upgrades to fix problems, confined to computer systems? Norman (1998) argues it is
because the manufacturers have a ‘teenage’ mentality; and by keeping products before the
threshold (Figure 1), they can stay juvenile as long as they wish.

HCI as user-centred
HCI problems are apparent by their effect on users, and the purpose of good HCI is to
benefit the user. It seems self-evident that HCI should be user-centred. This is the central
message of much work in HCI, notably Landauer (1995).

User-centredness is a forceful HCI slogan, but used uncritically it may impede HCI
— this paper has given a list of reasons why users may not make sensible HCI decisions!
For example, Nader exposed the misuse of “driver error” covering up responsibility for
car accidents. Though some accidents are caused by drivers, not all of them are.
Analogously, focusing on the user is important for HCI, but it is not the whole answer.
Concentrating on user-oriented evaluation might lead, for example, to ways of
camouflaging problems rather than avoiding them.

The Y2k problem is an example of poor quality in system programming. Arguably,
many systems have poor programming behind them; thus the design quality of products
is low and out of control. Therefore to improve HCI one has to concentrate on users and
post-design problems. This is a practical response to the problem; but a strategic response
— which should also come from HCI — would be to try to improve programming and
design standards. For example, there could be usability certification of products, there
could be certification of programmers, and so forth.

One of the problems, of course, is that most system engineering is awful, and
programmers are just not skilled enough to make the design technically better (I talk as a
computer scientist!) — thus, since designs must be made better, the onus is passed on to
user-centred design to improve the design, who are able to make improvements (e.g., as
Nielsen (1993) shows: “Forms are so difficult to fill in that, for one Australian insurance
company, each claims form had an average of eight errors. The company staff had to
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spend over an hour sorting each one out.” That is a problem that needs fixing, without
programmers making it worse!)

Christensen (1997) is distinctly not user-centred. His argument is that users
understand what they are doing not what they might be doing. Users work inside a value
network, which may not be the best one for them as technology develops. We should
also emphasise designer-centred design (Thimbleby, 1998b) since in fact it is designers
who make new artefacts.

Culture affects experts

Professionals working in HCI itself are not immune to the unusability culture. It would
be invidious to give examples of particular experts making mistakes (though I have my
fair share!), rather Norman (1998) gives a very good summary of companies — such as
Apple, Kodak, IBM — making major errors of judgement.

A typically British story, of being first yet ulitmately failing, is retold in a book
poignantly called User-Driven Innovation (Caminer, Aris, Hermon & Land, 1996).

HCI as a natural science
Studying human computer interaction is itself a human activity, and therefore the very
limitations that make HCI interesting are exactly the same limitations that make it a hard
subject to advance!

Given, then, that HCI is too complex to study it is sensible not to take it en masse,
but to take manageable parts. For example, we could take the computers as fixed, and
study the human issues. Or we could take the human issues as fixed, and just study the
computers. Psychology takes the former approach, computer science takes the second.

The conventional approach is for HCI to be treated much as a natural discipline. That
is, the world is given, and HCI’s job is to find out more about it. In turn this knowledge
may help make future systems better. Compare this approach with psychology, which —
apart from ethically dubious experiments — has no control over people and takes them as
given. Or compare it with computer science, which as an applied area of mathematics,
has a sort-of approach that assumes there is an ‘ideal’ computational model that in
principle exists, as yet to be discovered.

To varying degrees, then, conventional HCI can be understood as a science. There is
some truth “out there” (whether in people, society, or in a Platonic mathematics) waiting
to be discovered. The methods of HCI generally reflect this underlying philosophical
approach, that it is or aspires to be a natural science.

HCI lags behind commercial product development, which certainly raises new and
interesting HCI issues. Product development is difficult and is the province of
commercial organisations, usually requiring significant investment and resources. These
facts in turn become an assumption: that commercial products are given (much like the
natural world is given) and are therefore proper raw-material for much HCI research.
Consider all the research on commercial word processors — compared with the paucity
of research developing variations on word processors. Where is the experimental HCI
that tries new designs, rather than tries new problems with existing designs?
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So whilst many commercial products make interesting guinea pigs for HCI, there is
less point in studying failures than in building better systems: HCI is not just a natural
science …

HCI as an artificial science
In contrast to being viewed as a natural science HCI can also be understood as an
artificial  science (Simon, 1970). Nothing is given, because it is created by humans. Seen
like this, HCI includes a design element, which creates new systems. Thus in contrast to
the usual emphases of HCI, this view emphasises we construct new “truths,” by building
systems and by training users and requirements engineers … by changing the world.

This view of HCI is more proactive, but even so it is not without its problems.
Constructive HCI is assumed to be either computing science or industrial design, and
therefore is outside mainstream HCI. Computer scientists have enough trouble getting
things to work, without worrying about HCI; and industrial designers make mock-ups
that do not need to work before they are commissioned. Thus, whether HCI is a natural
science or an artificial science, we still have bad user interfaces!

Thimbleby (1990b) has an entire chapter on the relation of science to HCI.

HCI lacks boundaries
At a more abstract level, HCI is not a mature discipline, with agreed boundaries.

Many sciences use computers for their own purposes. For example, computational
chemistry is a discipline in its own right. Any such science inevitably involves human-
computer interaction, and may indeed make specific contributions to HCI itself — for
instance, through the discovery or analysis of new effects. Now, when the science is one
that is anyway a ‘component’ discipline of HCI, such as psychology, it is easy to confuse
doing it with doing HCI. Is a study of human perception HCI or psychology? Both? (The
same might be said of work in computing that involves user interfaces — how can it
escape them? — and therefore “is” HCI.) Of course, it does not matter much what it is,
except that the confusion leads to the component discipline of HCI increasing its stake on
HCI, and therefore seeing alternative views as competitive.

Or since computing science gets “user interfaces to work” it might appear from the
computing blur that no HCI is necessary to get interfaces to work — it is all computing.
Actually, computing gets interfaces to work, but not to work well; it is necessary but not
sufficient.

And the lack of theory …
We’ve described a wide range of reasons why HCI does not get any better. Another
reason is that is rather hard to do better without adequate theories.

When there are no theories, problems can be dismissed as coincidences, curiosities,
or as “that’s just how it is” (Lightman & Gingerich, 1992). Continental drift had been
proposed as early as 1800 to explain the close fit of Africa’s and South America’s
shapes, but the idea was dismissed — despite Wegener’s data — until the theory of plate
tectonics was developed in the 1960s. Both evidence and theory, a demonstrable
explanation of the evidence, are required for the problems to be taken seriously.

Clearly HCI needs to develop theories and systems for the reliable design of
complex technology, to clarify problems and make them visible at early points in the



72 (85) CID-72 • How to make User Centred Design Usable

design process, where they can be managed, analysed and avoided. Unfortunately, HCI is
very complex. A complete definition of the user interface of something as simple as a
vending machine is at the limits of researchers. Researchers tend to concentrate on either
idealised systems, or they gloss the difficulties in knowing what systems are. And
without theories, product designers make arbitrary decisions, which in turn are hard to
theorise!

HCI as a field is at a pre- or quasi-theoretic stage. Lots of ‘small’ theories and ideas
are available, but industrial practice lags behind because current research does not scale
up, nor is it packaged in a way that relates to the needs of designers. Research has
polarised into a ‘creative’ end, proposing new techniques and applications, and an
‘evaluation’ end that assesses the impact or success of given systems. Proper evaluation
is hard to do: commercial systems are poorly specified and what is evaluated cannot be
precisely defined. Evaluation and other “outside-in approaches” rarely provide
constructive insights that reliably can be fed into new designs, and in any case, designers
feel successful enough not to need them — hence perpetuating inferior design.

In the 1980s, computer scientists were often lead designers, but as computers
became more accessible and more pervasive, changes occurred: programming, as
opposed to graphic designing, became much harder (the programmer-year effort to
compete with commercial products increased dramatically); and evaluative approaches
(legitimately) took a dominant position in the field of HCI. The result of this has been a
down-play in the contribution of theory to design.

Everyone is an expert
It is very hard if not impossible to work within HCI without having a personal stake in
the field. Some of us use Macintoshes, some of us use Unix, some PCs. Whichever we
use, we live in a community of users of the same sort of system — many things we do
reinforce the wisdom of being in this community. Other people in the same community
are more helpful (of course!) and they have solutions we can covet to help us, whereas
people working with other systems do not know the answers to our personal problems,
and they are not using solutions that we would covet. There are even lively magazines and
other fora that emphasise the value of each system to its own community — and often in
contrast to the comparative disadvantage of the alternatives.

Almost certainly, then, anyone who finds a way of improving one of these systems
is not going to impress the rest of the HCI community!

Likewise, and on a wider scale, we all have video recorders, mobile phones,
calculators, and have everyday experience of various sorts of gadgets. Often, then, we
have a stake in a particular solution. Other sorts of solution are of no personal interest,
because they do not help us use the particular gadgets we own.

Solutions are hard to publish
HCI as a conventional academic discipline progresses by shared use of refereed literature.
Quality work is published, and what is published tends to define the current trends in
HCI.

Unfortunately, one of the damaging consequences of the fast-paced development of
technology is that for any focused development in HCI, there is almost certainly a
commercial product that excels some aspect of that development. Now, since any referee
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knowing this will have a stake in that technology, they are likely to deprecate the
contribution. Thus there is a tendency for the HCI literature to concentrate on procedures
and users, rather than new technical solutions. In other words, the literature does not look
at alternatives to commercial products; indeed, explicit discussion of products is
deprecated as commercial “product reviews.”

In short, academic HCI has little relevance to product introduction, because the
publishing process tends to avoid such issues — for the reasons given above, and for the
more explicit reasons of commercial reality: academics neither want to libel nor advertise
particular manufacturers as it is not professional to do so.

What can be done?

Manufacturers will not improve their products when their products are consumed by an
uncritical public, and the public will remain uncritical while there are no standards on
which to base effective criticism.

Public understanding of science
HCI should include an explicit public understanding of science element. This is valuable
in its own right, but is also because HCI should have a vision about changing culture —
inspiring, particularly, children to go on to identify and fix usability problems. A spin off
would be a greater appreciation of the way in which our society depends on deeper
concepts from computing science: it doesn’t just depend on the boxes called computers,
but depends on programs (and documentation) being well-designed and appropriate for
their tasks.

HCI needs more books like Don Norman’s classic The Psychology of Everyday
Things (1988) — renamed The Design of Everyday Things for the paperback), and Bell,
Witten and Fellows’ Computer Science Unplugged (1999); however most books, to date,
have been “hindsight” or social criticism. HCI needs more constructive approaches:
popular books emphasising the deep relevance of HCI design to everyday life, to help
consumers be more discerning, and to help designers be more likely to succeed with new
products.

A practical way forward
There are many ways forward, particularly engaging human approaches — addressing
political, human factors and other issues head-on.

Another, perhaps more systematic, way of demonstrating the effectiveness and
value of research in HCI would be to build a demonstrator system, a sort-of laboratory
bench. We will call such a system an Interactive Design Assistant, or IDA. This idea fits
‘conventional’ HCI; it is recommended by Gould, Boies and Lewis (1991) as one of their
four design principles — to integrate design, so that all aspects of usability (user interface,
help systems, training, documentation) should evolve concurrently.

An IDA would not just be a simulator, but would have other features. Given a
common representation (such as graphics and program), all the following are possible,
and can be achieved in an integrated way, consistent with the ‘central’ program specifying
the user interface:
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• Simulate user interfaces.
• Provide various usability ratings.
• Generate user manuals.
• Analyse theoretical performance.
• Log and evaluate actual use.
• Animate demonstrations.
• Generate hardware designs.
• … and even arbitrate in usability competitions!
Relating to the public understanding of science theme: an IDA would be able to
demonstrate some of the fundamental ideas, such as the wide application of HCI in
everyday life, and would make an ideal web site or CD to be associated with such a book!

An IDA would operate on the World Wide Web (using a browser-like interface)
and hence make HCI research very widely accessible. It will enable widespread uptake
and severe testing of the ideas, as well as far more effective collaboration and support of
related research. Other researchers will be able to contribute designs and make them
available for critique or as exemplars of particular ideas. An Assistant will automate, and
hence make reliable and efficient, many aspects of design, such as quality control and
evaluation, and will provide links between all parts of the design process. An IDA would
lend itself powerfully to use on the web, such as annotating interface bugs, or presenting
usage statistics in novel ways in documentation.

Most designers adopt an appearance-oriented approach, and there are many powerful
tools to do this that are very good at visual simulation, but which are (and unfortunately
have to be) programmed in an ad hoc fashion (Narayanan & Hegarty, 1998; Sharp,
1998). So an important aspect is to package the theory into an easy-to-use IDA to make
theoretically-sound methods available and acceptable to the design culture; conversely, the
ability to undertake real, large-scale and complete design projects, with evaluation, would
challenge the current theories and, in turn, lead to many new insights and developments.

As Shneiderman says (1998), “the advantages of specialised user-interface software
tools for designers and software engineers are large. They include an order-of-magnitude
increase in productivity, shorter development schedules, support for expert reviews and
usability testing, ease in making changes and ensuring consistency, better management
control, and reduced training necessary for designers.” These are attainable goals for an
IDA.

While user interface design remains atheoretic (from a computing perspective), there
will be no pressure on anyone to improve. HCI research is based on the claim that
considerable improvements are possible, but that the improvements have to be well-
founded, integrated, and themselves easy to use. Once packaged and widely accessible,
then the evaluation of systems will become much easier. One might anticipate consumers
testing and comparing products with systems such as those proposed, and hence putting
greater pressure on manufacturers to design good products, rather than — as they do at
present — merely attractive ones, whose usability problems are disguised from
purchasers at the time of sale. An IDA, as proposed, would represent a qualitative
leverage in design approaches. An IDA would ultimately not depend on any one research
individual, group or organisation, and the scope for wider, autonomous, collaboration
would be greatly extended.
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An IDA would readily support thorough system reviews, somewhat as Dijkstra
longed for in his 1972 Turing Award lecture (Dijkstra, 1987). It would also support
system design using intellectually manageable approaches, another of Dijkstra’s core
ideas. As Dijkstra points out, such constructive approaches increase confidence in
designs; in contrast, empirical testing, on which so much HCI currently depends (because
there is nothing much better) can only show the presence of bugs — and it has driven
HCI into a user-centred problem-oriented discipline (see Landauer (1995) for arguments
to this effect) to the loss of designers, who could use an IDA.

Beneficial impact
Why would an IDA help improve HCI?

To be adopted an IDA would have to improve business processes; it would have to
speed the time from design to product, or it would have to speed the design iteration cycle
(supposing iterative design is being used). Whether an IDA would speed the design
process is a matter for its own design to determine — is it fit for purpose? The scheme
proposed here is that the IDA would have an open-architecture and run on the Web. It
would therefore become a community project, rather like Linux perhaps, and by
harnessing such co-operation could likely achieve the productivity gains required.

An IDA would have to improve the market of (good) interactive systems.
Businesses need to stay in the market to reap the benefit of better HCI, and this
presupposes they are selling products. Here an IDA could help by creating a ‘shop front’
where users could try products on the web. It would be possible for users (or consumer
groups representing users) to program benchmark task sequences: thus a user could
select a suite of tasks, and see them run on a variety of designs. Users would then be able
to select systems that best suited their needs.

Finally, an IDA would have to reduce after-sales costs. By improving usability, by
improving manuals, and by helping provide better task-fit, an IDA should help reduce the
numbers of users who buy the wrong products, or who buy products they do not fully
understand. Thus, an IDA would show its success in the long term, as companies reduce
the level of after-sales support. In turn, this would allow companies to invest in better
current designs.

Conclusions

This paper has made three sorts of claim, and each sort of claim can and should be tested:
1. A range of “cultural” claims. Are these claims correct? Where is the evidence?

What are the confounding factors, for example which would enable the cycle of bad
usability to be broken?

2. A proposal that public understanding of science will help. Despite its popularity,
usability seems not to be treated in the public arena except by journalism, and then
usually to celebrate new technologies and new features. There is a considerable
scope to exploit the public’s interest in consumer gadgets to promote usability.

3. A specific proposal for a design tool. Such a tool remains to be built! A companion
paper, also submitted to this conference, describes such a tool in more detail.
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Making user-centred design usable
Richard Whitehand (   richard.whitehand@nomos.se   ) & Nigel Claridge
(    nigel.claridge@nomos.se   )
Nomos Management AB, Box 119 (Svärdvägen 3A), S-182 12 Danderyd, Sweden
http://www.nomos.se   

Nomos is a usability consultancy, and as such we do not provide a full interface design
and application implementation service to clients. Thus the way we work and the outputs
from our work have to be usable for interface designers and systems developers – we to a
large extent act as a bridge between users and developers.

As we are actively involved in ergonomics and usability standardisation work, we
make significant use of these standards in our work (particularly ISO 9241 and 13407).
We have a range of tools and methods that we use throughout the different phases of
user-centred design as described in ISO/FDIS 13407.

Our approach to user-centred design and the methods we use are outlined in the
Appendix at the end of this document. Two particular methods we have used in several
projects and feel are worth discussing in a little more detail (with regard to ‘making user-
centred design usable’ for interface designers and developers), are: “usage scenarios”
(scoped out in the later stages of context and requirements definition); and “parallel
design” (as a preliminary activity in interface design work). These are outlined and
illustrated with examples from current work with the design of a new Web site for the
Swedish Tourist Board.

Usage scenarios

In many object-oriented systems development models, developers document “use
cases”. These are often very functionally oriented, documented in detail, and plentiful in
number. Usage scenarios, however, are not use cases, but simple realistic examples of
users and their goals with using a system – they are, by nature, task-oriented.

Whilst a clear and concise documentation of the ‘context of use’ and ‘user and
organisational requirements’ (as they are called in ISO/FDIS 13407) are useful, these are
often insufficient by themselves to transfer a real understanding of users, their situation
and their goals, to the designer. The purpose of “usage scenarios” is to illustrate ‘real life’
examples of users and what they would like to do. They are not written for all situations
or tasks, but for a selection of typical/representative ones and can act as a ‘high level’
illustration to use cases or task analyses.

On the following page are some examples of scenarios, which were documented for
the Swedish Tourist Board as part of the work on their new tourist web site for Sweden.
The purpose of this Web site is firstly to attract prospective tourists to Sweden and to
provide those people who have decided to come to Sweden with information about what
to do, where to stay, etc – to help sell the Swedish tourist industry.
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Tourist 1 Tourist 2 Business traveller 1

Dave Allen and his two friends
live in Ireland and have decided
to visit Sweden on a golfing
holiday in August. They want to
play at four different courses
(one of which is to be Barsebeck
as they have heard that this is a
fine course), all which should be
in easy driving distance of each
other. Dave will need
information about each of the
courses in printed form for his
friends to look at.

They want to stay at a nice hotel
(not too expensive) with good
food and that is also close to the
courses. Dave is also interested
to know if there are any other
activities going on at that time in
the vicinity.

They plan to fly to Sweden and
then rent a car.

Michelle Monet lives in Paris
and plans to visit Göteborg for a
two-week vacation.

She wants information about
hotel accommodation in
Göteborg, restaurants and night
clubs, museums and theatre, and
sailing in the archipelago. She
wants to know what other
attractions are available in the
area (she will rent a car if
necessary) and also what is on
during that two week period.

Nigel Bevan is a businessman
living in London. He is being
sent by his company to negotiate
a business deal with Nomos in
Stockholm in the month of
February. He expects to be in
Stockholm for three week days
(two nights). He will be staying
at the Sergel Plaza Hotel and
wants to know more information
about the hotel. He is not
familiar with Stockholm and will
need to know how to get from the
hotel to Nomos in Mörby
(quickest and cheapest).

Nigel Bevan has heard that there
is a fine performance of Figaro
at the Opera and would like to
know if there are tickets and if
the Opera is in walking distance
from the hotel. After the Opera
he would like to go to a
traditional Swedish restaurant.
On his other evening he would
like to invite Nomos to dinner at
a good Spanish restaurant
renowned for its good wine and
basque food.

As he is flying to Stockholm, he
would like to know how to get
from Arlanda airport to the city
centre and what sort of clothing
to bring.

Such scenarios help convey a ‘down to Earth’ understanding of the user’s situation and
what they want to do (typically 2 or 3 per user group). They can easily be used to
‘walkthrough’ design ideas as designers think through and sketch out their initial ideas.
Later in the design process they can be used to test different design concepts. Tasks
inherent in the scenarios can form the basis of more formal usability testing later in the
design process. (It is of course important to remember that these are only examples and
not a complete reflection of all requirements for the interface).

Parallel design

Parallel design is very useful in enabling multiple interface design concepts to be
generated and considered before choosing the most appropriate one. It helps avoid the
problems of designers either settling too quickly for a design concept before trying out
alternative ideas, or later conflicts between designers who believe in different solutions to
the problem.

Supported by the typical scenarios of use and knowledge of the context/
requirements, two or more UI design teams (typically 2 people in each) are given the
assignment of independently producing design concept sketches. No more than two man-
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days per group are spent on this activity and the outcome is a set of rough sketches of
how the main content/functionality of the product should be implemented.

The teams then meet in a workshop, together with user representatives and other
stakeholders in the development. Different solutions are discussed and ‘walked through’
with the aid of the scenarios. The aim of the workshop is to decide upon one overall
conceptual design for continued development (this may be one of the solutions, or a
solution arrived at as a result of discussing the pros and cons of the different interface
sketches). This concept is then iteratively developed and tested together with
representative users.

The focus of this early design work is on considering the overall function and flow
of the interface in supporting user’s tasks, rather than graphical appearance issues.

Parallel Design (Ref: J.Nielsen, Usability Engineering, 1994)

In the case of the Web site for the Swedish Tourist Board, 4 groups interface design
groups (2 people in each) were used, and some of the sketches from the parallel design
activity can be seen below.

Parallel design concepts (examples):
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Post-parallel design workshop iteration (examples):

Later iteration, now in a browser window (examples):

Summary

We feel that “usage scenarios” and “parallel design”, appropriately supported by other
user-centred activities, are two particularly useful and practical methods that can help
make user-centred design more usable for user interface designers and developers. Both
can be efficiently employed early in the development process to help bridge the user-
centred requirements and user interface design work.
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Appendix

ISO 13407 : Human-centred design processes for interactive systems

1. Plan the user
centred process

 Plan the user-
centred process

1. Specify the
context of use

4. Produce
design solutions

3. Produce
design solutions

Meets requirements

5. Evaluation
against

requirements

4. Evaluation
against

requirements

3. Specify user &
organisational
requirements

2. Specify user &
organisational
requirements

Our approach and the methods we use

Context analysis 1
(High level – half day workshop
with all key stakeholders in the
design)

· Overall project goals and sub-goals
· Brief product description
· Key product characteristics
· Project limitations / dependencies
· User groups (prioritised)
· User group characteristics (e.g. age,

duration/frequency of use, skills, culture,
handicaps, computer experience, web experience)

· Envisaged user tasks
Requirements gathering,
e.g.
User interviews
Surveys
Focus groups

Activities here vary significantly depending upon the
nature of the product and it’s users. Work here
concentrates primarily on collecting information about
WHAT the users want to see/do.

Review existing designs:
Usability test current product
Obtain input from helpdesk
/support staff for the product
Review competitors and
functionally related/similar
products

These activities are a means of obtaining usability/user
interface design knowledge about existing interface
implementations. This can provide useful input to
HOW (and how not) to implement future interfaces.

Pre-
design

Context analysis 2
(Review of 1 &
supplementation)

In the light of requirements gathering work, and prior
to starting design work, a review of the context of use
is carried out. This focuses more on user tasks and sub-
tasks than the first context of use and includes the
formation of some typical usage scenarios (see below).



84 (85) CID-72 • How to make User Centred Design Usable

Scenarios of use A series of brief scenarios of use are written – where
different groups of users exist then several may be
written for each group.
Each is a short ‘real life’ descriptions of the user and a
goal (or set of related goals) they have in using the
system. Written in plain English, these are typically 2
or 3 short paragraphs of text in size.

Parallel design Supported by the typical scenarios of use and
knowledge of the context/requirements, 2 or more UI
design teams (typically 2 people in each) independently
produce design concept sketches.
The teams then meet in a workshop, together with user
representatives and other stakeholders in the
development. The aim of the workshop is to decide
upon a single overall conceptual design for continued
development.

Concept iteration The concept resulting from the parallel design activity
is iteratively developed, initially on paper and then
other mediums (e.g. HTML / Graphics package, Visual
Basic, etc).

Early
design

Combined expert and user
testing

During the iteration of the chosen concept, usability
experts review designs and carry out ‘participatory’
evaluations together with users (these are task-related
evaluations, carried out in a less formal manner than a
traditional usability lab test, and where the expert can
‘fill in’ missing interaction/flow in the interface so that
tasks can be simulated in some way).

Usability lab testing When a functional prototype is available then more
formal usability tests can be carried out. The overall
goal of such tests is usually to uncover particular
interface design issues that cause user difficulty, but
for work-related interfaces it can also be to measure
usability in terms of user efficiency and effectiveness
in carry out tasks.

Late
design

Subjective questionnaires
(SUMI / WAMMI)

Standardised user satisfaction questionnaires can be
used to gather feedback as designs are iteratively
improved later in the development process. Especially
useful when the user group is not immediately
accessible.

Usage statistics Can provide useful information about usage patterns
that may point to interface issues that could be
improved.

Field observation How is the product actually being used in ‘real life’
and how can the next version be better?

After
release Subjective questionnaires

(SUMI / WAMMI)
(As above) – Allow comparison/benchmarking with
software or web interfaces in general across several
different usability scales, indicating aspects of usability
that may be in need of attention.
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