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Introduction

Design is a practical and creative activity, the ultimate intent of which is to develop
a product that helps its users achieve their goals. In previous chapters, we looked
at different kinds of interactive products, issues you need to take into account
when doing interaction design and some of the theoretical basis for the field. This
chapter is the first of four that will explore how we can design and build interactive
products.

Chapter 1 defined interaction design as being concerned with “designing inter-
active products to support people in their everyday and working lives.” But how do
you go about doing this?

Developing a product must begin with gaining some understanding of what is
required of it, but where do these requirements come from? Whom do you ask
about them? Underlying good interaction design is the philosophy of user-centered
design, i.e., involving users throughout development, but who are the users? Will
they know what they want or need even if we can find them to ask? For an innova-
tive product, users are unlikely to be able to envision what is possible, so where do
these ideas come from?

In this chapter, we raise and answer these kinds of questions and discuss the
four basic activities and key characteristics of the interaction design process that
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166 Chapter 6  The process of interaction design

were introduced in Chapter 1. We also introduce a lifecycle model of interaction
design that captures these activities and characteristics.
The main aims of this chapter are to:

¢ Consider what ‘doing’ interaction design involves.

* Ask and provide answers for some important questions about the interaction
design process.

e Introduce the idea of a lifecycle model to represent a set of activities and
how they are related.

* Describe some lifecycle models from software engineering and HCI and dis-
cuss how they relate to the process of interaction design.

e Present a lifecycle model of interaction design.

6.2 What is interaction design about?

There are many fields of design, for example graphic design, architectural design,
industrial and software design. Each discipline has its own interpretation of “de-
signing.” We are not going to debate these different interpretations here, as we are
focussing on interaction design, but a general definition of “design” is informative
in beginning to understand what it’s about. The definition of design from the Ox-
ford English Dictionary captures the essence of design very well: “(design is) a plan
or scheme conceived in the mind and intended for subsequent execution.” The act
of designing therefore involves the development of such a plan or scheme. For the
plan or scheme to have a hope of ultimate execution, it has to be informed with
knowledge about its use and the target domain, together with practical constraints
such as materials, cost, and feasibility. For example, if we conceived of a plan for
building multi-level roads in order to overcome traffic congestion, before the plan
could be executed we would have to consider drivers’ attitudes to using such a con-
struction, the viability of the structure, engineering constraints affecting its feasibil-
ity, and cost concerns.

In interaction design, we investigate the artifact’s use and target domain by
taking a user-centered approach to development. This means that users’ concerns
direct the development rather than technical concerns.

Design is also about trade-offs, about balancing conflicting requirements. If we
take the roads plan again, there may be very strong environmental arguments for
stacking roads higher (less countryside would be destroyed), but these must be bal-
anced against engineering and financial limitations that make the proposition less
attractive. Getting the balance right requires experience, but it also requires the de-
velopment and evaluation of alternative solutions. Generating alternatives is a key
principle in most design disciplines, and one that should be encouraged in interac-
tion design. As Marc Rettig suggested: “To get a good idea, get lots of ideas” (Ret-
tig, 1994). However, this is not necessarily easy, and unlike many design disciplines,
interaction designers are not generally trained to generate alternative designs.
However, the ability to brainstorm and contribute alternative ideas can be learned,
and techniques from other design disciplines can be successfully used in interaction
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design. For example, Danis and Boies (2000) found that using techniques from
graphic design that encouraged the generation of alternative designs stimulated in-
novative interactive systems design. See also the interview with Gillian Crampton
Smith at the end of this chapter for her views on how other aspects of traditional
design can help produce good interaction design.

Although possible, it is unlikely that just one person will be involved in devel-
oping and using a system and therefore the plan must be communicated. This re-
quires it to be captured and expressed in some suitable form that allows review,
revision, and improvement. There are many ways of doing this, one of the simplest
being to produce a series of sketches. Other common approaches are to write a de-
scription in natural language, to draw a series of diagrams, and to build prototypes.
A combination of these techniques is likely to be the most effective. When users
are involved, capturing and expressing a design in a suitable format is especially
important since they are unlikely to understand jargon or specialist notations. In
fact, a form that users can interact with is most effective, and building prototypes of
one form or another (see Chapter 8) is an extremely powerful approach.

So interaction design involves developing a plan which is informed by the
product’s intended use, target domain, and relevant practical considerations. Alter-
native designs need to be generated, captured, and evaluated by users. For the
evaluation to be successful, the design must be expressed in a form suitable for
users to interact with.

Imagine that you want to design an electronic calendar or diary for yourself. You might use
this system to plan your time, record meetings and appointments, mark down people’s birth-
days, and so on, basically the kinds of things you might do with a paper-based calendar.
Draw a sketch of the system outlining its functionality and its general look and feel. Spend
about five minutes on this.

Having produced an outline, now spend five minutes reflecting on how you went about
tackling this activity. What did you do first? Did you have any particular artifacts or experi-
ence to base your design upon? What process did you go through?

The sketch I produced is shown in Figure 6.1. As you can see, I was quite heavily influenced
by the paper-based books I currently use! I had in mind that this calendar should allow me
to record meetings and appointments, so I need a section representing the days and months.
But I also need a section to take notes. [ am a prolific note-taker, and so for me this was a
key requirement. Then I began to wonder about how I could best use hyperlinks. I certainly
want to keep addresses and telephone numbers in my calendar, so maybe there could be a
link between, say, someone’s name in the calendar and their entry in my address book that
will give me their contact details when I need them? But I still want the ability to be able to
turn page by page, for when I'm scanning or thinking about how to organize my time. A
search facility would be useful too.

The first thing that came into my head when I started doing this was my own paper-based
book where I keep appointments, maps, telephone numbers, and other small notes. I also
thought about my notebook and how convenient it would be to have the two combined.
Then I'sat and sketched different ideas about how it might look (although I'm not very good
at sketching). The sketch in Figure 6.1 is the version I'm happiest with. Note that my sketch
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Figure 6.1 An outline sketch of an electronic calendar.

has a strong resemblance to a paper-based book, yet I've also tried to incorporate electronic
capabilities. Maybe once I have evaluated this design and ensured that the tasks I want to
perform are supported, then I will be more receptive to changing the look away from a
paper-based “look and feel.”

The exact steps taken to produce a product will vary from designer to designer, from
product to product, and from organization to organization. In this activity, you may have
started by thinking about what you’d like such a system to do for you, or you may have been
thinking about an existing paper calendar. You may have mixed together features of differ-
ent systems or other record-keeping support. Having got or arrived at an idea of what you
wanted, maybe you then imagined what it might look like, either through sketching with
paper and pencil or in your mind.

6.2.1 Four basic activities of interaction design

Four basic activities for interaction design were introduced in Chapter 1, some of
which you will have engaged in when doing Activity 6.1. These are: identifying
needs and establishing requirements, developmg alternative designs that meet
those requirements, building interactive versions so that they can be communicated
and assessed, and evaluating them, i.e., measuring their acceptability. They are
fairly generic activities and can be found in other designs disciplines too. For exam-
ple, in architectural design (RIBA, 1988) basic requirements are established in a
work stage called “inception”, alternative design options are considered in a “feasi-
bility” stage and “the brief” is developed through outline proposals and scheme de-
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sign. During this time, prototypes may be built or perspectives may be drawn to
give clients a better indication of the design being developed. Detail design speci-
fies all components, and working drawings are produced. Finally, the job arrives on
site and building commences.

We will be expanding on each of the basic activities of interaction design in the
next two chapters. Here we give only a brief introduction to each.

Identifying needs and establishing requirements

In order to design something to support people, we must know who our target
users are and what kind of support an interactive product could usefully provide.
These needs form the basis of the product’s requirements and underpin subsequent
design and development. This activity is fundamental to a user-centered approach,
and is very important in interaction design; it is discussed further in Chapter 7.

Developing alternative designs

This is the core activity of designing: actually suggesting ideas for meeting the re-
quirements. This activity can be broken up into two sub-activities: conceptual design
and physical design. Conceptual design involves producing the conceptual model for
the product, and a conceptual model describes what the product should do, behave
and look like. Physical design considers the detail of the product including the col-
ors, sounds, and images to use, menu design, and icon design. Alternatives are con-
sidered at every point. You met some of the ideas for conceptual design in Chapter

2; we go into more detail about conceptual and physical design in Chapter 8.

Building interactive versions of the designs

Interaction design involves designing interactive products. The most sensible way
for users to evaluate such designs, then, is to interact with them. This requires an
interactive version of the designs to be built, but that does not mean that a software
version is required. There are different techniques for achieving “interaction,” not
all of which require a working piece of software. For example, paper-based proto-
types are very quick and cheap to build and are very effective for identifying prob-
lems in the early stages of design, and through role-playing users can get a real
sense of what it will be like to interact with the product. This aspect is also covered
in Chapter 8.

Evaluating designs

Evaluation is the process of determining the usability and acceptability of the prod-
uct or design that is measured in terms of a variety of criteria including the number of
errors users make using it, how appealing it is, how well it matches the requirements,
and so on. Interaction design requires a high level of user involvement throughout
development, and this enhances the chances of an acceptable product being deliv-
ered. In most design situations you will find a number of activities concerned with
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quality assurance and testing to make sure that the final product is “fit-for-purpose.”
Evaluation does not replace these activities, but complements and enhances them.
We devote Chapters 10 through 14 to the important subject of evaluation.

The activities of developing alternative designs, building interactive versions of
the design, and evaluation are intertwined: alternatives are evaluated through the
interactive versions of the designs and the results are fed back into further design.
This iteration is one of the key characteristics of the interaction design process,
which we introduced in Chapter 1.

6.2.2 Three key characteristics of the interaction design process

There are three characteristics that we believe should form a key part of the interac-
tion design process. These are: a user focus, specific usability criteria, and iteration.

The need to focus on users has been emphasized throughout this book, so you
will not be surprised to see that it forms a central plank of our view on the interac-
tion design process. While a process cannot, in itself, guarantee that a development
will involve users, it can encourage focus on such issues and provide opportunities
for evaluation and user feedback.

Specific usability and user experience goals should be identified, clearly docu-
mented, and agreed upon at the beginning of the project. They help designers to
choose between different alternative designs and to check on progress as the prod-
uct is developed.

Iteration allows designs to be refined based on feedback. As users and design-
ers engage with the domain and start to discuss requirements, needs, hopes and as-
pirations, then different insights into what is needed, what will help, and what is
feasible will emerge. This leads to a need for iteration, for the activities to inform
each other and to be repeated. However good the designers are and however clear
the users may think their vision is of the required artifact, it will be necessary to re-
vise ideas in light of feedback, several times. This is particularly true if you are try-
ing to innovate. Innovation rarely emerges whole and ready to go. It takes time,
evolution, trial and error, and a great deal of patience. Iteration is inevitable be-
cause designers never get the solution right the first time (Gould and Lewis, 1985).

We shall return to these issues and expand upon them in Chapter 9.

6.3 Some practical issues

Before we consider how the activities and key characteristics of interaction design
can be pulled together into a coherent process, we want to consider some questions
highlighted by the discussion so far. These questions must be answered if we are
going to be able to “do” interaction design in practice. These are:

Who are the users?
What do we mean by needs?

How do you generate alternative designs?

How do you choose among alternatives?
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6.3.1 Who are the users?

In Chapter 1, we said that an overarching objective of interaction design is to opti-
mize the interactions people have with computer-based products, and that this re-
quires us to support needs, match wants, and extend capabilities. We also stated
above that the activity of identifying these needs and establishing requirements was
fundamental to interaction design. However, we can’t hope to get very far with this
intent until we know who the users are and what they want to achieve. As a starting
point, therefore, we need to know who we consult to find out the users’ require-
ments and needs.

Identifying the users may seem like a straightforward question, but in fact
there are many interpretations of “user.” The most obvious definition is those
people who interact directly with the product to achieve a task. Most people
would agree with this definition; however, there are others who can also be
thought of as users. For example, Holtzblatt and Jones (1993) include in their
definition of “users” those who manage direct users, those who receive products
from the system, those who test the system, those who make the purchasing de-
cision, and those who use competitive products. Eason (1987) identifies three
categories of user: primary, secondary and tertiary. Primary users are those
likely to be frequent hands-on users of the system; secondary users are occa-
sional users or those who use the system through an intermediary; and tertiary
users are those affected by the introduction of the system or who will influence
its purchase.

The trouble is that there is a surprisingly wide collection of people who all
have a stake in the development of a successful product. These people are called
stakeholders. Stakeholders are “people or organizations who will be affected by
the system and who have a direct or indirect influence on the system require-
ments” (Kotonya and Sommerville, 1998). Dix et al. (1993) make an observation
that is very pertinent to a user-centered view of development, that “It will fre-
quently be the case that the formal ‘client’ who orders the system falls very low
on the list of those affected. Be very wary of changes which take power, influ-
ence or control from some stakeholders without returning something tangible in
its place.”

Generally speaking, the group of stakeholders for a particular product is
going to be larger than the group of people you’d normally think of as users, al-
though it will of course include users. Based on the definition above, we can see
that the group of stakeholders includes the development team itself as well as its
managers, the direct users and their managers, recipients of the product’s out-
put, people who may lose their jobs because of the introduction of the new prod-
uct, and so on.

For example, consider again the calendar system in Activity 6.1. According to
the description we gave you, the user group for the system has just one member:
you. However, the stakeholders for the system would also include people you
make appointments with, people whose birthdays you remember, and even com-
panies that produce paper-based calendars, since the introduction of an elec-
tronic calendar may increase competition and force them to operate differently.
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ACTIVITY 6.2

Comment

This last point may seem a little exaggerated for just one system, but if you think
of others also migrating to an electronic version, and abandoning their paper cal-
endars, then you can see how the companies may be affected by the introduction
of the system.

The net of stakeholders is really quite wide! We do not suggest that you need
to involve all of the stakeholders in your user-centered approach, but it is impor-
tant to be aware of the wider impact of any product you are developing. Identifying
the stakeholders for your project means that you can make an informed decision
about who should be involved and to what degree.

Who do you think are the stakeholders for the check-out system of a large supermarket?

First, there are the check-out operators. These are the people who sit in front of the machine
and pass the customers’ purchases over the bar code reader, receive payment, hand over re-
ceipts, etc. Their stake in the success and usability of the system is fairly clear and direct.
Then you have the customers, who want the system to work properly so that they are
charged the right amount for the goods, receive the correct receipt, are served quickly and
efficiently. Also, the customers want the check-out operators to be satisfied and happy in
their work so that they don’t have to deal with a grumpy assistant. Outside of this group, you
then have supermarket managers and supermarket owners, who also want the assistants to
be happy and efficient and the customers to be satisfied and not complaining. They also
don’t want to lose money because the system can’t handle the payments correctly. Other
people who will be affected by the success of the system include other supermarket employ-
ees such as warehouse staff, supermarket suppliers, supermarket owners’ families, and local
shop owners whose business would be affected by the success or failure of the system. We
wouldn’t suggest that you should ask the local shop owner about requirements for the super-
market check-out system. However, you might want to talk to warehouse staff, especially if
the system links in with stock control or other functions.

6.3.2 What do we mean by “needs”?

If you had asked someone in the street in the late 1990s what she ‘needed’, I doubt
that the answer would have included interactive television, or a jacket which was
wired for communication, or a smart fridge. If you presented the same person with
these possibilities and asked whether she would buy them if they were available,
then the answer would have been different. When we talk about identifying needs,
therefore, it’s not simply a question of asking people, “What do you need?” and
then supplying it, because people don’t necessarily know what is possible (see
Suzanne Robertson’s interview at the end of Chapter 7 for “un-dreamed-of” re-
quirements). Instead, we have to approach it by understanding the characteristics
and capabilities of the users, what they are trying to achieve, how they achieve it
currently, and whether they would achieve their goals more effectively if they were
supported differently.

There are many dimensions along which a user’s capabilities and characteris-
tics may vary, and that will have an impact on the product’s design. You have met
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some of these in Chapter 3. For example, a person’s physical characteristics may af-
fect the design: size of hands may affect the size and positioning of input buttons,
and motor abilities may affect the suitability of certain input and output devices;
height is relevant in designing a physical kiosk, for example; and strength in design-
ing a child’s toy—a toy should not require too much strength to operate, but may
require strength greater than expected for the target age group to change batteries
or perform other operations suitable only for an adult. Cultural diversity and expe-
rience may affect the terminology the intended user group is used to, or how ner-
vous about technology a set of users may be.

If a product is a new invention, then it can be difficult to identify the users and
representative tasks for them; e.g., before microwave ovens were invented, there
were no users to consult about requirements and there were no representative
tasks to identify. Those developing the oven had to imagine who might want to use
such an oven and what they might want to do with it.

It may be tempting for designers simply to design what they would like, but
their ideas would not necessarily coincide with those of the target user group. It is
~ imperative that representative users from the real target group be consulted. For
example, a company called Netpliance was developing a new “Internet appli-
ance,” i.e., a product that would seamlessly integrate all the services necessary for
the user to achieve a specific task on the Internet (Isensee et al., 2000). They took
a user-centered approach and employed focus group studies and surveys to under-
stand their customers’ needs. The marketing department led these efforts, but de-
velopers observed the focus groups to learn more about their intended user group.
Isensee et al. (p. 60) observe that “It is always tempting for developers to create
products they would want to use or similar to what they have done before. How-
ever, in the Internet appliance space, it was essential to develop for a new audi-
ence that desires a simpler product than the computer industry has previously
provided.”

In these circumstances, a good indication of future behavior is current or
past behavior. So it is always useful to start by understanding similar behavior
that is already established. Apart from anything else, introducing something new
into people’s lives, especially a new “everyday” item such as a microwave oven,
requires a culture change in the target user population, and it takes a long time
to effect a culture change. For example, before cell phones were so widely avail-
able there were no users and no representative tasks available for study, per se.
But there were standard telephones and so understanding the tasks people per-
form with, and in connection with, standard telephones was a useful place to
start. Apart from making a telephone call, users also look up people’s numbers,
take messages for others not currently available, and find out the number of the
last person to ring them. These kinds of behavior have been translated into
memories for the telephone, answering machines, and messaging services for
mobiles. In order to maximize the benefit of e-commerce sites, traders have
found that referring back to customers’ non-electronic habits and behaviors can
be a good basis for enhancing e-commerce activity (CHI panel, 2000; Lee et al.,
2000).
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6.3.3 How do you generate alternafive designs?

A common human tendency is to stick with something that we know works. We
probably recognize that a better solution may exist out there somewhere, but it’s
very easy to accept this one because we know it works—it’s “good enough.” Set-
tling for a solution that is good enough is not, in itself, necessarily “bad,” but it may
be undesirable because good alternatives may never be considered, and considering
alternative solutions is a crucial step in the process of design. But where do these
alternative ideas come from?

One answer to this question is that they come from the individual designer’s
flair and creativity. While it is certainly true that some people are able to produce
wonderfully inspired designs while others struggle to come up with any ideas at all,
very little in this world is completely new. Normally, innovations arise through
cross-fertilization of ideas from different applications, the evolution of an existing
product through use and observation, or straightforward copying of other, similar
products. For example, if you think of something commonly believed to be an “in-
vention,” such as the steam engine, this was in fact inspired by the observation that
the steam from a kettle boiling on the stove lifted the lid. Clearly there was an
amount of creativity and engineering involved in making the jump from a boiling
kettle to a steam engine, but the kettle provided the inspiration to translate experi-
ence gained in one context into a set of principles that could be applied in another.
As an example of evolution, consider the word processor. The capabilities of suites
of office software have gradually increased from the time they first appeared. Ini-
tially, a word processor was just an electronic version of a typewriter, but gradually
other capabilities, including the spell-checker, thesaurus, style sheets, graphical ca-
pabilities, etc., were added.
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So although creativity and invention are often wrapped in mystique, we do un-
derstand something of the process and of how creativity can be enhanced or in-
spired. We know, for instance, that browsing a collection of designs will inspire
designers to consider alternative perspectives, and hence alternative solutions. The
field of case-based reasoning (Maher and Pu, 1997) emerged from the observation
that designers solve new problems by drawing on knowledge gained from solving
previous similar problems. As Schank (1982; p. 22) puts it, “An expert is someone
who gets reminded of just the right prior experience to help him in processing his
current experiences.” And while those experiences may be the designer’s own, they
can equally well be others’.

A more pragmatic answer to this question, then, is that alternatives come from
looking at other, similar designs, and the process of inspiration and creativity can
be enhanced by prompting a designer’s own experience and by looking at others’
ideas and solutions. Deliberately seeking out suitable sources of inspiration is a
valuable step in any design process. These sources may be very close to the in-
tended new product, such as competitors’ products, or they may be earlier versions
of similar systems, or something completely different.

Consider again the calendar system introduced at the beginning of the chapter. Reflecting
on the process again, what do you think inspired your outline design? See if you can identify
any elements within it that you believe are truly innovative.

For my design, I haven’t seen an electronic calendar, although I have seen plenty of other
software-based systems. My main sources of inspiration were my current paper-based books.

Some of the things you might have been thinking of include your existing paper-based
calendar, and other pieces of software you commonly use and find helpful or easy to use in
some way. Maybe you already have access to an electronic calendar, which will have given
you some ideas, too. However, there are probably other aspects that make the design some-
how unique to you and may be innovative to a greater or lesser degree.

All this having been said, under some circumstances the scope to consider alterna-
tive designs may be limited. Design is a process of balancing constraints and con-
stantly trading off one set of requirements with another, and the constraints may be
such that there are very few viable alternatives available. As another example, if
you are designing a software system to run under the Windows operating system,
then elements of the design will be prescribed because you must conform to the
Windows “look and feel,” and to other constraints intended to make Windows pro-
grams consistent for the user. We shall return to style guides and standards in
Chapter 8.

If you are producing an upgrade to an existing system, then you may face other
constraints, such as wanting to keep the familiar elements of it and retain the same
“look and feel.” However, this is not necessarily a rigid rule. Kent Sullivan reports
that when designing the Windows 95 operating system to replace the Windows 3.1
and Windows for Workgroups 3.11 operating systems, they initially focused too
much on consistency with the earlier versions (Sullivan, 1996).
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SO EAN A Box Full of Ideas

The innovative product design company IDEO
was introduced in Chapter 1. It has been in-
volved in the development of many artifacts in-
cluding the first commercial computer mouse
and the PalmPilot V. Underlying some of their
creative flair is a collection of weird and wonder-
ful engineering housed in a large flatbed filing
cabinet called the TechBox (see Figure 6.2).
The TechBox holds around 200 gizmos and
interesting materials, divided into categories:
“Amazing Materials,” “Cool Mechanisms,” “In-
teresting Manufacturing Processes,” “Electronic
Technologies,” and “Thermal and Optical.”
Each item has been placed in the box because it
represents a neat idea or a new process. Staff at
IDEO take along a selection of items from the
TechBox to brainstorming meetings. The items
may be chosen because they provide useful vi-

sual props or possible solutions to a particular
issue, or simply to provide some light relief. '

Each item is clearly labeled with its name and
category, but further information can be found by
accessing the TechBox’s online catalog. Each item
has its own page detailing what the item is, why it’s |
interesting, where it came from, and who has used
it or knows more about it. For example, the page
in Figure 6.3 relates to a metal injection-molding
technique.

Other items in the box include an example of
metal-coated wood, materials with and without
holes that stretch, bend, and change shape or color |
at different temperatures.

Each TechBox has its own curator who is re- |
sponsible for maintaining and cataloging the items |
and for promoting its use within the office. Any- |
one can submit a new item for consideration and |

Figure 6.2 The TechBox at IDEO.
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BJ[IFWWVV Copying for Inspiration: Is It Legal2

Designers draw on their experience of design
when approaching a new project. This includes the
use of previous designs that they know work, both
designs they have created themselves and those
that others have created. Others’ creations often
spark inspiration that also leads to new ideas and
innovation. This is well known and understood.
However, the expression of an idea is protected by
copyright, and people who infringe that copyright
can be taken to court and prosecuted. Note that
copyright covers the expression of an idea and not
the idea itself. This means, for example, that while
there are numerous word processors all with simi-
lar functionality, this does not represent an in-
fringement of copyright as the idea has been
expressed in different ways, and it’s the expression
that’s been copyrighted. Copyright is free and is
automatically invested in the author of something,
e.g., the writer of a book or a programmer who de-
velops a program, unless he signs the copyright
over to someone else. Authors writing for acade-
mic journals often are asked to sign over their
copyright to the publisher of the journal. Various
limitations and special conditions can apply, but
basically, the copyright is no longer theirs. People
who produce something through their employ-
ment, such as programs or products, may have in
their employment contract a statement saying that

the copyright relating to anything produced in the
course of that employment is automatically as-
signed to the employer and does not remain with
the employee.

On the other hand, patenting is an alternative
to copyright that does protect the idea rather than
the expression. There are various forms of patent-
ing, each of which is designed to allow the inventor
the chance to capitalize on an idea. It is unusual
for software to be patented, since it is a long, slow,
and expensive process, although there is a recent
trend towards patenting business processes. For
example, Amazon, the on-line bookstore, has
patented its “one-click” purchasing process, which
allows regular users simply to choose a book and
buy it with one mouse click (US Patent No.
5960411, September 29, 1999). This is possible be-
cause the system stores its customers’ details and
“recognizes” them when they access the site again.

So the dilemma comes in knowing when it’s
OK to use someone else’s work as a source of in-
spiration and when you are infringing copyright or
patent law. The issues around this question are
complex and detailed, and well beyond the scope
of this book, but more information and examples
of law cases that have been brought successfully
and unsuccessfully can be found in Bainbridge
(1999).
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6.3.4 How do you choose among alternative designs?

Choosing among alternatives is about making design decisions: Will the device use
keyboard entry or a touch screen? Will the device provide an automatic memory
function or not? These decisions will be informed by the information gathered
about users and their tasks, and by the technical feasibility of an idea. Broadly
speaking, though, the decisions fall into two categories: those that are about exter-
nally visible and measurable features, and those that are about characteristics in-
ternal to the system that cannot be observed or measured without dissecting it.
For example, externally visible and measurable factors for a building design in-
clude the ease of access to the building, the amount of natural light in rooms, the
width of corridors, and the number of power outlets. In a photocopier, externally
visible and measurable factors include the physical size of the machine, the speed
and quality of copying, the different sizes of paper it can use, and so on. Underly-
ing each of these factors are other considerations that cannot be observed or stud-
ied without dissecting the building or the machine. For example. the number of
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power outlets will be dependent on how the wiring within the building is designed
and the capacity of the main power supply; the choice of materials used in a pho-
tocopier may depend on its friction rating and how much it deforms under certain
conditions.

In an interactive product there are similar factors that are externally visible
and measurable and those that are hidden from the users’ view. For example, ex-
actly why the response time for a query to a database (or a web page) is, say, 4 sec-
onds will almost certainly depend on technical decisions made when the database
was constructed, but from the users’ viewpoint the important observation is the fac.
that it does take 4 seconds to respond.

In interaction design, the way in which the users interact with the product is
considered the driving force behind the design and so we concentrate on the exter-
nally visible and measurable behavior. Detailed internal workings are important
only to the extent that they affect the external behavior. This does not mean that
design decisions concerning a system’s internal behavior are any less important:
however, the tasks that the user will perform should influence design decisions no
less than technical issues.

So, one answer to the question posed above is that we choose between altern:
tive designs by letting users and stakeholders interact with them and by discussing
their experiences, preferences and suggestions for improvement. This is fundamen-
tal to a user-centered approach to development. This in turn means that the de-
signs must be available in a form that can be reasonably evaluated with users, not
in technical jargon or notation that seems impenetrable to them.

One form traditionally used for communicating a design is documentation, e.g.,
a description of how something will work or a diagram showing its components.
The trouble is that a static description cannot capture the dynamics of behavior,
and for an interaction device we need to communicate to the users what it will be
like to actually operate it.

In many design disciplines, prototyping is used to overcome potential client
misunderstandings and to test the technical feasibility of a suggested design and its
production. Prototyping involves producing a limited version of the product with
the purpose of answering specific questions about the design’s feasibility or appro-
priateness. Prototypes give a better impression of the user experience than simple
descriptions can ever do, and there are different kinds of prototyping that are suit-
able for different stages of development and for eliciting different kinds of infor-
mation. One experience illustrating the benefits of prototyping is described in Box
6.2. So one important aspect of choosing among alternatives is that prototypes
should be built and evaluated by users. We’'ll revisit the issue of prototyping in
Chapter 8.

Another basis on which to choose between alternatives is “quality,” but this
requires a clear understanding of what “quality” means. People’s views of what is
a quality product vary, and we don’t always write it down. Whenever we use any-
thing we have some notion of the level of quality we are expecting, wanting, or
needing. Whether this level of quality is expressed formally or informally does not
matter. The point is that it exists and we use it consciously or subconsciously to
evaluate alternative items. For example, if you have to wait too long to download



6.3 Some practical issues

The Value of Prototyping

I learned the value of a prototype through a very
effective role-playing exercise. I was on a course
designed to introduce new graduates to different
possible careers in industry. One of the themes
was production and manufacturing and the aim of
one group exercise was to produce a notebook.
Each group was told that it had 30 minutes to de-
liver 10 books to the person in charge. Groups
were given various pieces of paper, scissors, sticky
tape, staples, etc., and told to organize ourselves as
best we could. So my group set to work organizing
ourselves into a production line, with one of us
cutting up the paper, another stapling the pages to-
gether, another sealing the binding with the sticky
tape, and so on. One person was even in charge of
quality assurance. It took us less than 10 minutes
to produce the 10 books, and we rushed off with
our delivery. When we showed the person in

charge, he replied, “That’s not what I wanted, I
need it bigger than that.” Of course, the size of the
notebook wasn’t specified in the description of the
task, so we found out how big he wanted it, got
some more materials, and scooted back to produce
10 more books. Again, we set up our production
line and produced 10 books to the correct size. On
delivery we were again told that it was not what
was required: he wanted the binding to work the
other way around. This time we got as many of the
requirements as we could and went back, devel-
oped one book, and took that back for further
feedback and refinement before producing the 10
required.

If we had used prototyping as a way of explor-
ing our ideas and checking requirements in the
first place, we could have saved so much effort and
resource!
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a web page, then you are likely to give up and try a different site—you are apply-
ing a certain measure of quality associated with the time taken to download the
web page. If one cell phone makes it easy to perform a critical function while an-
other involves several complicated key sequences, then you are likely to buy the
former rather than the latter. You are applying a quality criterion concerned with
efficiency.

Now, if you are the only user of a product, then you don’t necessarily have
to express your definition of “quality” since you don’t have to communicate it to
anyone else. However, as we have seen, most projects involve many different
stakeholder groups, and you will find that each of them has a different definition
of quality and different acceptable limits for it. For example, although all stake-
holders may agree on targets such as “response time will be fast” or “the menu
structure will be easy to use,” exactly what each of them means by this is likely
to vary. Disputes are inevitable when, later in development, it transpires that
“fast” to one set of stakeholders meant “under a second,” while to another it
meant “between 2 and 3 seconds.” Capturing these different views in clear un-
ambiguous language early in development takes you halfway to producing a
product that will be regarded as “good™ by all your stakeholders. It helps to clar-
ify expectations, provides a benchmark against which products of the develop-
ment process can be measured, and gives you a basis on which to choose among
alternatives.

The process of writing down formal, verifiable-and hence measurable-usability
criteria is a key characteristic of an approach to interaction design called usability en-
gineering that has emerged over many years and with various proponents (Whiteside
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ACTIVITY 6.4

Comment

et al., 1988; Nielsen, 1993). Usability engineering involves specifying quantifiable
measures of product performance, documenting them in a usability specification
and assessing the product against them. One way in which this approach is used isto
make changes to subsequent versions of a system based on feedback from carefully
documented results of usability tests for the earlier version. We shall return to this
idea later when we discuss evaluation.

Consider the calendar system that you designed in Activity 6.1. Suggest some usability crite
ria that you could use to determine the calendar’s quality. You will find it helpful to think in
terms of the usability goals introduced in Chapter 1: effectiveness, efficiency, safety, utility,
learnability, and memorability. Be as specific as possible. Check your criteria by considering
exactly what you would measure and how you would measure its performance.

Having done that, try to do the same thing for the user experience goals introduced in
Chapter 1; these relate to whether a system is satisfying, enjoyable, motivating, rewarding
and so on.

Finding measurable characteristics for some of these is not easy. Here are some suggestions,
but you may have found others. Note that the criteria must be measurable and very specific.

e Effectiveness: 1dentifying measurable criteria for this goal is particularly difficult since
it is a combination of the other goals. For example, does the system support you in
keeping appointments, taking notes, and so on. In other words, is the calendar used?

e Efficiency: Assuming that there is a search facility in the calendar, what is the response
time for finding a specific day or a specific appointment?

o Safety: How often does data get lost or does the user press the wrong button? This may
be measured, for example, as the number of times this happens per hour of use.

e Utility: How many functions offered by the calendar are used every day, how many
every week, how many every month? How many tasks are difficult to complete in a
reasonable time because functionality is missing or the calendar doesn’t support the
right subtasks?

e Learnability: How long does it take for a novice user to be able to do a series of set
tasks, e.g., make an entry into the calendar for the current date, delete an entry from
the current date, edit an entry in the following day?

o Memorability: If the calendar isn’t used for a week, how many functions can you re-
member how to perform? How long does it take you to remember how to perform
your most frequent task?

Finding measurable characteristics for the user experience criteria is even harder, though.
How do you measure satisfaction, fun, motivation or aesthetics? What is entertaining to one
person may be boring to another; these kinds of criteria are subjective, and so cannot be
measured objectively.

6.4 Lifecycle models: showing how the activities are related

Understanding what activities are involved in interaction design is the first step to
being able to do it, but it is also important to consider how the activities are related
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