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"Would you tell me, please, which way I ought to go from here?”

"That depends a good deal on where you want to get to, " said the Cat.

"[ don’t much care where ----" said Alice.

"Then it doesnt matter which way you go, " said the Cat.

————— 50 long as I get somewhere," Alice added as an explanation.

"Oh, youre sure to do that," said the Cat, "if you only walk long enough.”

Alice’s Adventures in Wonderland, Lewis Carroll






Introduction

In the HaptiMap project we use and advocate an
iterative and user-centred design methodology
where end users are involved all through the work
process and where designs and prototypes are
tested iteratively. We have compiled these guide-
lines in order to provide a common basis for this
work and to help partners in the project carry out
user studies in a uniform way. But we also hope
that this document can be valuable and useful for
designers, developers and researchers outside
HaptiMap.

The guidelines contain the following sections:

Users and design: Here we discuss the design pro-
cess and the role of users in it. We also introduce
some basic concepts.

Ethics: This section describes key points to con-
sider when working with users. We also provide
readymade templates to be used in the HaptiMap
user studies in Appendix B.

Putting things together: This section explains how
you can use and mix different forms, tools and
methods to create unique and well-fitted methods
for your own study.

Techniques: Here you will find a compilation of
user study techniques and design tools that have
or will be used in the HaptiMap project.

Examples: This section provides step-by-step in-
structions for two different kinds of user studies.
These can be used as is or be modified to fit a par-
ticular context or kind of user study.

These guidelines are written for designers and de-
velopers who want to make better designs by in-
volving users in their work, as well as for research-
ers who want to gain a better understanding of
interactions, users or designs.

The sections you choose to read depend on who
you are and what you want to do, but everyone
should read the section on ethics before planning
any user activities.






Thinking about users and design

The way you think about design is important. If you
believe that design is about exploring a space of
possible solutions, that design is about usability as
well as aesthetics and that you need to meet real
users and real situations, this will have a major im-
pact on the way you work.

A typical feature of any design process is that much
information about “the problem” (the user, the
usage, the context, etc.) is missing at the start of
the process. And since user, usage and context will
change as artefacts change and new artefacts are
introduced, the designer aims at a moving target.
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“There is no direct path between the designer’s
intention and the outcome. As you work a prob-
lem, you are continually in the process of develop-
ing a path into it, forming new appreciations and
understandings as you make new moves.” (Schén,
Bennett, Winograd, 1996)

In a sense this can be termed “doing for the sake

of knowing”. The designer is progressively mov-
ing along, making judgements about different re-
sponses from the medium — and sometimes dis-
covering completely unexpected things.

Design in action

Schon talks about reflection in action as well as re-
flection on action and uses the term “backtalk” for
surprising discoveries — the medium talks back at
you telling you things you did not know.

If the final product is to be usable, then the user
and the usage have to be part of the processes of
reflection and action. After all, the person who de-
cides if an artefact will be used is the user. If a de-
vice provides inappropriate services it will certainly

Users and design

not be much used, and if the services are the right
ones but the system is hard to use, people tend to
try to find other ways of accomplishing their tasks.

Thus, the needs and wishes of the user need to be
considered right from the start of any design pro-
cess. The cost of implementing any changes be-
comes larger the closer you approach the finished
product. Because of this you need to find the prob-
lems as early as possible.

You need to get to know the user, but it is gen-
erally not enough to just to ask them what they
want. Confronted with the question “What do you
want?” most people will answer “What can | get?”
Some of the information you need may be found
in reports etc., but you should always complement
such knowledge by firsthand experience of users
and environments.

A mobile phone user

In addition you need to consider the context in
which the product will be used. A mobile situation
is quite different from one where the user(s) are
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able to sit down and concentrate — in a mobile set-
ting people have less attention to spare. If we take
a cyclist as an example, it is obvious that the kind
of interaction and information this person is able
to handle is quite different from what he or she
will find acceptable while using a desktop environ-
ment.

Something that is almost equally important to con-
sider is that the social situation can play a major
role when it comes to why artefacts are used (or
not). As an example we may take the case when
the management decides to introduce new tech-
nology which is more or less forced on the employ-
ees. In this case it is very unlikely your product will
be popular, even if the design is quite good.

So, it is important to investigate all aspects of the
design problem early on — to be prepared, and to
be able to change your approach if necessary.

The combination of technology, users and context
can be thought of as a design space that needs to
be explored. To do this, idea generation is crucial.
And it is not enough with only one idea — a skill
that every good designer must have is to be able
to generate lots of ideas. But it is not enough with
ideas — you also need to be able to visualize (artic-
ulate) them so that others can understand your in-
tent and evaluate what you have done. The feed-
back you get from evaluation is not just a way of
getting rid of poor solutions, but also an important
means of generating new ideas.

To summarize, we can say that there are three ba-
sic components in any design process:

Idea generation. Ideas should be generated, se-
lected and visualized (articulated).

Know the user, usage and context. You should try
to discover user needs, how the user performs the
same set of tasks today, how the user will use the
proposed artefact, and how this fits into the con-
text.

Evaluate. Ideas, concepts, models, prototypes
need to be evaluated.

These activities are not strictly separable. To be
able to visualize or articulate you need to know
the user and the usage. And information about the
user and the usage may result from the evaluation
of visualized ideas or concepts.

If you (as we do) believe that design is about aes-
thetics and usability, that it is about exploring a
space of possible solutions, and that one needs
to involve real users and situations in the process,
then we hope you will find useful and practical in-
formation in the following sections of this docu-
ment.

Further reading

Schon, D., Bennett, L., Winograd T., (1996) Reflec-
tive Conversation with Materials, Bringing Design
to Software, ACM Press, 1996, pp. 171 — 174.

Gedenryd, H. (1998) How designers work — making
sense of authentic cognitive activities, PhD thesis,
Cognitive Science, Lund University.



Ethics

Any designer, developer or researcher who engag-
es people as sources of information or evaluators
of products needs to think about ethics. If you are
a researcher, there are formal regulations on eth-
ics which you have to follow, but ethics is some-
thing very practical and useful that should concern
everyone. Ethics deals with treating the people in-
volved with respect, and it is a good way of making
sure they will be happy to be contacted again.

A good ethic code is achieved by:

= Treating participants with respect

Making information and activities accessible
Ensuring a basic level of success

Pilot testing activities

Informed consent

Treating participants with respect

Always do your best to ensure that the outcome
of the activity is such that the users’ participation
is justified (and is perceived as such by the partici-
pants). There is a tradeoff between possible gain
and possible unpleasant experiences, and every-
one needs to know enough beforehand to judge
if they can agree to participate. It is also important
that there is no pressure on the persons to partici-
pate — not participating or declining to participate
in parts of the activity should never produce nega-
tive effects.

You should be aware that you are using their valu-
able time, and ensure that the activity is carried
out efficiently (although not rushed).

Give the participants some kind of feedback con-
cerning their participation, especially if they have
taken part in activities that ask them to produce
material (such as in workshops or triggered by cul-
tural probes).

Be sure to inform the participants in testing activi-
ties that you are not testing them; you are testing
designs, ideas or technology.

Avoid publishing or distributing information that
allows easy identification of the persons involved
(like photos) unless this is explicitly agreed upon
by the participant.

Making information and activities accessible

You need to make sure that a variety of participants
are able to contribute. Information, tasks and loca-
tions should be accessible for everyone involved.

This includes making printouts of information ma-
terial or informed consent forms in Braille print if
needed, assuring that menus (if coffee, snacks or
lunch is provided for participants) have appropri-
ate food alternatives, choosing a meeting room
that is wheelchair accessible, just to mention a few
examples. A sample checklist for planning user ac-
tivities is provided in Appendix A.

Also make sure that the activities are possible to
carry out by the participants that are invited.

Ensuring a basic level of success
Even if you inform participants in testing activities
that you are not testing them, complete failure is

Ethics

not a good experience. Therefore, the activities
should be designed to result in some basic level
of success. If you are carrying out a usability test
for example, you will need to design some tasks
that you are sure the user will be able to carry out
without much difficulty. This is not to say that you
should rig the whole test beforehand — failure is
of course allowed if you are trying to find out how
things work. But there should be some initial exer-
cise that everyone has a fair chance of completing.

Pilot testing activities

A pilot test is one that is carried out before the ac-
tual testing session with invited participants. Ide-
ally, pilot testing should be done in stages, an itera-
tive design of the testing situation.

A participant for a pilot test could be a person that
is involved in the project, but not in the particular
design of the product or test, or a colleague that
has little or no knowledge of the project. The re-
sults from a pilot test are not to be reported in the
same way as the actual test results. The aim of the
pilot test is also to redesign the test if necessary, so
pilot tests are rarely carried out exactly the same
way as the actual tests.

Informed consent

Informed consent is a procedure which deals with
how information is given and processed — and en-
sures a basic level of decency. In this procedure
you provide information about what will happen —
and allow everyone to make an informed decision
if they want to participate or not.



Informed consent

Informed consent is a procedure which should be
followed to make sure participants have the infor-
mation they need to decide if they want to partici-
pate. The main points of this procedure are:

Information sent out in advance

An information kit about the particular project is
sent out together with an invitation letter which
explains the particular details for the activity in
guestion. The invitation letter should also contain
contact details for the persons responsible to allow
potential participants to pose questions or ask for
further information.

Information repeated just before the start of the
test

Before the test, the main points in the invitation
letter and the information kit are presented ver-
bally and the person is given the opportunity to
pose questions.

10

Informed consent form

The informed consent form must be signed in ad-
vance by the participants and contains the follow-
ing points:

= | am willing to participate in the specified test.

| have been informed in advance.

| have been informed about how the test will

be performed.

= | have been informed about any recordings
that will take place and how these are han-
dled afterwards.

= | know who to contact in case of questions.

= | am aware that | can — at any time — discon-
tinue my participation without indicating any
reasons.

= | am aware that | will only be refunded for
my travel costs (no other payment will be re-
ceived).

= | permit the recording of data on video/audio
tape.

It should be possible to completely reject video/
audio recording, to allow it to be used in a restrict-
ed way and to allow it to be shown/published to
a wider audience (with the added choice of their
identity hidden by means of image manipulation,
like black rectangles, for example).

Confidential handling of personal data

Personal information like name and date of birth
should not be available to persons outside the
project, and should be handled in a secure man-
ner. Test results and test data should not contain
name or date of birth data, only a code for the
participant(s) and if necessary the age in years
(not date of birth). Personal information that is
made public should be anonymous. When ethical
permits are required for the work, such permits
should be obtained.

A sample informed consent form can be found in
Appendix B.



Practical user study checklist

Basic principles

User studies cover a wide range of activities de-
signed to obtain information on the interactions
between users and specific products. User test in-
volves watching and listening carefully to users as
they interact with a product or system. Some prin-
ciples should be followed when planning a user
study:

= Set an objective

= Decide on the methods

= Design the tasks

= Determine the setting

= Decide what to record

= Determine the roles

= Determine which users to involve
= Prepare

Set an objective: you should always specify what is
(as well as what isn’t) being tested and what it is
you are trying to find out. Are you doing explorato-
ry testing, assessment, validation or comparison?

Decide on the methods: consider carefully which
methods and techniques you should use in order
get the information you are after.

Design the tasks: try to make use of realistic tasks.
Task descriptions should be written in a way that is
easy to understand, without giving away the kind
of information that will influence your results. It
can often be a good idea to have users testing in
pairs or groups, since people talk more working
together (discussing the task, features of the prod-
uct, explaining how things work, etc.).

Determine the setting: the ideal setting for user
studies is the kind of context in which the system is
expected to be used. Lab studies can also be used,
but you should carefully consider if and how these
are to be done in order to get valid results.

Decide what to record: decide on which data you
are recording.

Determine the roles: decide what kind of persons
are needed to run the test (test leader, observer,
etc.).

Determine which users to involve: it is important to
involve the kind of persons that can be expected to
use your future product.

Prepare: you need to prepare the test environ-
ment. For a lab test you need to setup all that is
needed, and for a test in real environments you
need to get permits, check out risks, etc. You also
need to prepare the things that are to be tested
and make sure everything works.

Before the test you should always do a pilot test to
make sure everything works as intended. You also
need to send out the informed consent materials.
To make sure you remember all the different things
that needs to be done before and during your test,
we suggest you put together a specific checklist for
your test. A sample checklist regarding things to
consider when inviting a group of end user partici-
pants can be found in Appendix A.

Putting things together

Further reading
Rubin, J. (1994) Handbook of Usability Testing,
John Wiley & Sons, Inc.
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Choosing and combining techniques

In the following sections, we present a compre-
hensive collection of user study techniques and
design tools for use in the HaptiMap project. Each
technique is presented on a single sheet of paper,
to make it easy to bring along separately.

Each of the methods and tools is presented with
up to eight headings:

= Background

= Description

= Examples

= How-to

= Tips

= |nclusion

= Expected outcome
= Further reading

We have included a separate heading for inclusion
issues, since this is something we think should be
considered explicitly, not only in HaptiMap, but in
any user centred design process.

Combining techniques
User studies form an essential part of user-centred
design methodology. The kind of techniques you
use depend on your unique design situation as
well as on where you are in the design process. The
aim with this part is to:

= Describe how you can select and combine dif-
ferent techniques.

= Guide you in choosing the users for your
study.

= Offer tips on design.

All the techniques we have described can be used
at different stages in the design process and for
various purposes. Therefore, our most important
guideline is that you develop your own user-cen-
tred design practice by trying and experimenting
with different techniques.

Planning and organizing user and design studies
No single technique will fit all needs and situations.
Because of this you will need to find a suitable set
of techniques that fit well together. To facilitate
this selection we suggest that you develop a user-
centred design framework, which helps you decide
which techniques to use at different stages of your
design process.

For example, a framework that includes both
down-to-earth grounding and blue-sky design con-
currently has been demonstrated to be very use-
ful in the design of new communication media. In
such a case it might make sense to combine ob-
servations with prototype development and then
perform some field studies using these prototypes.

ACTIVITY FUNCTION

Observations Base our innovations in
a real context, bridge
between cultures.

Prototypes Understand the user’s
experience.

Field studies Assess the design in a
real context.

A framework for early design activities can involve
guestionnaires, focus groups, diary studies, sce-

Putting things together

narios, workshops and bodystorming.

ACTIVITY FUNCTION
Questionnaires Mapping users’ needs
and habits.

A discussion and dem-
onstration of artefacts.

Focus groups

Diary study Further mapping of us-

ers’ needs and habits.

Scenarios Develop scenarios to
be used in design work-

shop.

Workshop Lets the user express

their design ideas.

Demonstrate  design
workshops artefacts in
the field.

Bodystorming

When combining different techniques into a
framework the first thing to consider is what kind
of input you need — you have to to decide what
it is that you are trying to achieve. After this you
should start looking at which techniques that can
be expected to help you obtain your goal.

A basic factor to consider is if you are in the be-
ginning of a project exploring ideas, or if you are
in the later phases evaluating your design(s). Idea
generation and evaluation is interlinked (new ideas
almost always result from evaluation) but there
are still some techniques more geared towards
idea generation, while others are more aimed at
evaluation.

13
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Overview table of user study techniques

Technique Ideas generation | Degree of | Realistic | Length of | Degree of tech-
or evaluation user inter- [ context |the activ- [ nology develop-
action ity ment needed
1 Principles Both Low N/A N/A Low
2 Checklists Both Low N/A N/A Low
3 Personas Ideas Low No N/A Low
4 Scenarios Ideas Low Yes N/A Low
5 Functional analysis Ideas Low No Short Low
6 Empathic modelling Ideas Low Yes Short/ Low
Long
7 Cognitive walkthrough Evaluation Low/ No** Short High
Medium

Wikis, blogs, and discussion forums | Ideas Medium No N/A High
9 Questionnaires Both Medium No Short Low/High
10 Cultural probes Ideas Medium Yes Long Low
11 Diary studies Ideas Medium Yes Long Low
12 Heuristic evaluation Evaluation Low/High* [ No Short High
13 Lo-fi prototyping Ideas Low/high* | No Short Low
14 Brainstorming Ideas Low/high* | Yes** Short Low
15 Bodystorming Ideas Low/high* [ Yes** Short Low
16 Interviews Both High No** Short Low/High
17 Field observations and field studies | Both High Yes Long Low/High
18 Focus groups Ideas High No** Short Low
19 Workshops Ideas High No Short Low
20 Informal usability testing Both High No** Short High
21 Controlled usability tests in the lab | Evaluation High No Short High
22 Mobile usability tests in the field Evaluation High Yes Short High
23 Longitudinal studies Evaluation High Yes** Long High

* Depends on if end users are involved
** Depends on where the activity takes place




In addition you need to consider the degree of
user involvement, as well as if you should do this
in a lab or in a realistic context. It is also important
to think about the length of the activity — it can
be very valuable to include some more long-term
studies. A practical factor influencing your choice
is the degree of technology development needed.
To perform a formal usability evaluation you need
some concrete technology to test.

To help with the planning of your user and de-
sign studies see the overview table in the previ-
ous page which specifies how different user study
techniques can be classified according to the di-
mensions:

= |dea generation or evaluation: Ideas / Evalu-
ation

= Degree of directness of the interaction be-
tween end users and designers: Low / Me-
dium / High

= Realistic context: No / Yes

= Length of the activity: Short / Medium / Long

= Degree of technology development needed:
Low / Medium / High

End users representatives

When you are developing a system that is going to
be used in a professional context (like a system for
cashiers in a shop for example) the end users are
rather well specified. Consumer products are dif-
ferent — it can be very hard to predict who exactly
the end user will be. Studies of current consumer
habits as well as marketing research can provide
some insights — but if you target unknown areas it

will be hard to know for sure. Thus you need to in-
volve a range of different users in your design and
development process. Basic factors to consider are
age and gender, but also factors such as education
as well as social and cultural background can be
expected to play a role.

If you are also attempting to increase the acces-
sibility and usability of your product, you need to
involve also users that can be expected to have
problems with traditional designs. Although all
persons are unique, at the same time it is helpful
to consider the four big groups:

= Visual impairments

= Hearing impairments

= Physical impairments

= Cognitive and language impairments

You need to remember that multiple impairments
also occur. More details can be found in the over-
view at http://trace.wisc.edu/docs/population/
populat.htm.

You should keep in mind, however, that written
overviews tend to be simplified, while real persons
and situations are complex. This is why you need
to involve real persons and situations in your de-
sign and development process.

To get hold of end users it is usually a good idea
to contact an end-user organization. People in the
organization can be of help themselves — but you
can also ask them to send out requests for study
participation to their members. In addition you

can advertise in newspapers — and of course make
use of informal social networks (mailing lists, web
forums, etc., can also be useful). To improve your
understanding of a specific group of problems it is
also a good idea to talk to professionals who deal
with persons from the selected group.

In the HaptiMap project our goal is to increase the
number of persons who are able to use main stream
map services by making this type of application
easier to use also for persons with visual impair-
ments. Thus our user group contains both sighted
persons and persons with visual impairments (in-
cluding elderly persons). Although our main focus
is on the problems related to visual impairments,
since our user group includes elderly persons we
will consider also issues related to limited dexteri-
ty, hearing problems and cognitive overload. Prob-
lems related to cognitive impairments or dementia
are outside the scope of the project.

Thus our user studies should include:
= Sighted persons
= Elderly persons
= Persons with a range of vision problems

In addition we will consider age, gender and also
involve persons from different countries. One over-
all factor that will be considered in addition to the
above is the degree of familiarity with technology.
This can seriously impact all user activity results,
and care will be taken to include also persons with
little or no technology experience.

15



Number of users to involve

For explorative activities there is really no lower
limit on how many users to involve. An informal
study with only one person may provide a lot of
valuable information. As is observed already in
Nielsen (1993) major usability problems can be
identified also with quite a small group of users—a
group size of 3-5 is suggested as an optimal size
which allows you to do many tests. Bigger tests
take longer time, and will limit the amount of user
feedback you get. We recommend you use a range
of different techniques to get a better understand-
ing of the actual design space.

For group activities a group size of 3-8 persons is
recommended, although depending on the situ-
ation larger group sizes may work. The larger the
group the more important it is to have a modera-
tor to help the group keep on track.

For more formal methods the user selection is part
of the study design. In order to control for differ-
ent variables you need to make certain selections,
and there is often an assumption that you select
users randomly within some specified group (or
alternatively that you include the whole group in
your study). See further: Greene, D’Oliveira (2006).

It is important to note is that even well-represent-
ed user groups could fail in generating interesting
results. We recommend that you as a complement
also choose critical cases and users. The idea be-
hind a critical case is that if it works in the critical
case, it can be expected to work for a wide range
of users and situations.

16

In addition, you also need to make sure you con-
sider the different contexts in which your product
is going to be used. In the HaptiMap project we are
targeting two main use cases:

= Urban situations, for example travelling, visit-
ing a new place as well as more exploratory
activities such as shopping or looking at tour-
ist sights.

= |eisure time outdoor situations, such as plan-
ning and hiking in a national park, going on a
bicycle ride, etc.

When evaluating the final HaptiMap prototype,
we will perform tests at a minimum of 3 test sites
(each site in a different country). Both hiking and
urban situations will be tested with sighted, el-
derly and visually impaired users. At least 90 users
should complete this final evaluation.

Further reading
Nielsen, J. (1993) Usability Engineering, Academic
Press.

Greene, J., D’Oliveira, M. (2006) Learning to use
statistical tests in psychology, Open University
Press.

Gulliksen, J., Goransson, B., Boivie, I., Blomkvist,
S., Person, J., Cajander, A. (2003) Key Principles for
User-Centred Systems Design. Behaviour & Infor-
mation Technology, 1362-3001, Volume 22, Issue
6, pp. 397 —409.

Gomoll K. & Nicol A. (1990) Discussion of guidelines
for user observation. User Observation: Guidelines
for Apple Developers. January, 1990.



1. Principles

Background

Principles such as “universal design”, “design for
all” or “inclusive design” are helpful all through the
design process. These types of principles provide a
framework for thinking, and can serve both as in-
spiration in the creative process and kind of a high
level checklist to remind you of things to consider.

Description

Universal design states seven principles which
should be considered (Center for Universal De-
sign):

1. Equitable Use: The design is useful and mar-
ketable to people with diverse abilities.

2. Flexibility in Use: The design accommodates
a wide range of individual preferences and
abilities.

3. Simple and Intuitive Use: Use of the design is
easy to understand, regardless of the user’s
experience, knowledge, language skills, or
current concentration level.

4. Perceptible Information: The design commu-
nicates necessary information effectively to
the user, regardless of ambient conditions or
the user’s sensory abilities.

5. Tolerance for Error: The design minimizes
hazards and the adverse consequences of
accidental or unintended actions.

6. Low Physical Effort: The design can be used
efficiently and comfortably and with a mini-
mum of fatigue.

7. Size and Space for Approach and Use: Ap-
propriate size and space is provided for ap-
proach, reach, manipulation, and use regard-
less of user’s body size, posture, or mobility.

“Design for All is design for human diversity, social
inclusion and equality. This holistic and innovative
approach constitutes a creative and ethical chal-
lenge for all planners, designers, entrepreneurs,
administrators and political leaders.” (EIDD-Design
for All Europe, 2004).

Inclusive design, finally, is defined by British Stan-
dard 7000-6:2005 as “The design of mainstream
products and/or services that are accessible to,
and usable by, as many people as reasonably pos-
sible ... without the need for special adaptation or
specialised design.” As can be seen from the defi-
nitions, all these three principles are comparable
and are often used interchangeably.

Example

Talking books are a good example of design for all.
They are accessible even if you have vision prob-
lems — or if you want to access a good book while
driving, washing up, jogging, etc.

How-to

These types of principles are useful to consider at
all stages in the design process. They can be used
in the early stages to remind you of the extent of
your design space. They can also be used when de-
signing tests and evaluations.

As we argued in the section “Thinking about Users
and Design” a necessary step in any design process
aiming at solutions based on these principles is to
involve real users and tasks in the process.

Techniques

Tips

Although it is easy to say words like “universal de-
sign”, “design for all” and “inclusive design” it is not
always all that easy to achieve. In practice there
will always be some persons who need special so-
lutions — but one should aim at making sure this
group is as small as possible. When thinking about
solutions — think also about who will find this dif-
ficult — and if it is possible to do things slightly dif-
ferently in a way that makes things easier for these
persons.

In this context it can be useful to analyze whether
your solutions should fully imitate previous de-
signs, have the same purpose but a different form
or be completely different and only retain its fun-
damental feature, its very core (http://www.certec.
Ith.se/doc/certecscore/e_methodology.html).

Inclusion

These principles imply you should design for a wide
range of users. Thus you need to include a range of
different users in your thinking and in your design
process.

Expected outcome

Considering principles like “universal design”, “de-
sign for all” and “inclusive design” as a basis for
your design gives you an overall framework for
both thinking and doing.
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Further reading
http://www.designforalleurope.org/Home/

http://ec.europa.eu/information_society/activi-

ties/einclusion/policy/accessibility/dfa/index_
en.htm
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2. Checklists

Background

Checklists are (just as principles) tools both for
ideas and for evaluation, but checklists are more
concrete than principles. Looking at a checklist
early can save you much trouble — and may also
generate new ideas. And they are a valuable tool
for quick evaluation to get rid of obvious mistakes.
They can also be used more formally for evaluation
— see the section on heuristic evaluation.

Description

In a checklist you find points important for good
and working designs. They usually summarize a
lot of practical experience and can contain valu-
able tips or suggestions. However, finding detailed
guidelines that perfectly fit your evolving system
in a design process is impossible. Either the guide-
lines are very general or they are very specific,
targeted at a standard technology, like the WCAG
2.0, which is a set of detailed guidelines on how to
design web pages, including how you should struc-
ture your HTML and XML code. Therefore, when
working with future technology, you might be best
off using the general guidelines.

Example

The following table shows an abstract of experi-
ence guidelines for map design and could be help-
ful when developing maps.

The characteristics are ordered as:

++ very important (must have)
+ important (should have)
0 unimportant ( can have)

Techniques

Characteristics ++ Necessary / Format CityGML
wanted Obiject structure X
Attribute structure X
Analog
Interface X
Digital X Lumps and nodes X
Vector Audio, video X
Raster X Tactile X Shaking,
Coloured X vibrating
Detail-generalized highly 2Dor3D 2D
generalized Overview X
Accuracy
On board X How-to
Off board data To use checklists you need to find and identify
connection which ones fit your problem domain and your
technical solution. For the HaptiMap project we
Download X
propose that you use at least:
Thematic / kind of Event map
maps = One general usability checklist
Actuality X * One accessibility checklist
POI X = One targeted checklist for the kind of technol-
Routing able X ogy you are working on
Legend .
Tips
Scale 1:250 - Since writing checklists and guidelines is an ongo-
1:10000 ing process, we suggest it is well worth the effort
Scalable X to look for more targeted guidelines which fit the
Which coordi- UT™m particular area you are working on.
nates?
Chart datum WGS 84 Inclusion
Datum axis Make sure yo.u u§e not only generafl guidelines, k.Jut
Solution 300 dpi / also such gwdelmgs which are almed at-helpmg
30 em developers producing more accessible designs.
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Expected outcome
Making use of checklists can help you avoid mak-
ing known mistakes. They can also support the cre-
ative process in that they remind you of the extent
of the design space. Some guidelines also provide
design suggestions.

Further reading

Nielsen, J. (2002) Ten Usability Heuristics. http://
www.useit.com/papers/heuristic/heuristic_list.
html

Tognazzini, B. (2003) First Principles of Interaction
Design. http://www.asktog.com/basics/firstPrin-
ciples.html

ISO/IEC Guide 71, http://www.iso.org/iso/cata-
logue_detail.htm?csnumber=33987

ISO TR22411, http://www.iso.org/iso/catalogue
detail.htm?csnumber=40933

INSPIRE, http://eur-lex.europa.eu/LexUriServ/Lex-
UriServ.do?uri=0J:L:2007:108:0001:0014:EN:PDF
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3. Personas

Background

In user-centred design, the usability practitioner
typically needs to precisely define the character-
istics of future users, so that the product being
designed matches these characteristics. Question-
naires, user interviews and field studies are ap-
propriate methods for doing this. However, their
results are often too abstract and difficult to com-
municate in a synthetic and engaging manner to
the other members of the design team. In order to
facilitate collaboration in multidisciplinary teams,
personas may be used, because they are concrete
and easily accessible for everyone.

Description

Personas are concrete fictitious descriptions of
potential users. They are based on real people’s
characteristics, which are derived either from mar-
keting studies or from observations and interviews
in real situations. When doing this, it is important
to cover the largest possible number of different
categories of people and situations, in order to re-
sult in representative personas for the desired user

group.

Personas can be captured in 1 to 2 pages textual
descriptions, in storyboards, in posters or may be
represented by characters acting in short movies
or plays. The content of a persona includes real us-
ers’ behaviour patterns, goals, skills, attitudes, and
environment, with a few fictional personal details
to make the persona a realistic character. For each
product, more than one persona is usually created.

Using personas has the following advantages:

= they are useful in considering the goals, de-
sires, and limitations of future users in order
to guide decisions about such product fea-
tures as scope, means of interaction and vi-
sual design;

= they are useful when users are not available
or are too numerous to interview all of them;

= they hide the identity of the original infor-
mants, thus allowing an ethically feasible ide-
ation based on them.

Esko, 52

Engineer and Trekking guide

Techniques

However, personas should be used keeping in mind
their limitations:

= they may be too synthetic;

= they usually provide limited
about user tasks;

= they are difficult to use when designing inno-
vative technologies for which the future users
and their characteristics are barely known.

information

Example

In the HaptiMap project, personas were created
by meeting persons with visual impairments and
elderly persons and interviewing them abut their
preferences regarding maps and navigation infor-
mation when visiting a national park (see figure).

| am a master of science in technology. | grew up at the countryside. There we didn't go for
hikes, it was part of the daily life. Besides hiking, | like to spend time at the summer cottage
and take care of my wood lot. | organize and lead hikes and orienteering courses, too.

| even met my wife on a hike. | used to spend all my holidays hiking, but these days the kids
are keeping me home more. | hike with my children in areas close to home. | dream about
longer hikes with my children when they get older.

| want my hikes to be spontaneous with a structured frame.

| have learned with the kids that you don't have to travel far to get deep experiences. It may
be the ants around your feet that provide the highlight of the day.

| want to use as big a map as possible. During a hike, when it is possible, | let my family
know my location and that | am all right. After a hike, | check the route from a map.

A summary of a persona used in a HaptiMap workshop. See also Appendix D.
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How-to
When designing personas, the following six steps
should be followed:

1. Find real users or information on them avail-
able in company records.

2. Visit them and do interviews and observa-
tions.

3. Analyze and organize data and derive behav-
iour patterns, attitudes and wishes, which
are common for relatively large number of
users.

4. Construct personas. Include descriptions
or photos of the persona’s body, attitudes,
character, background and emotions. This
description should be closely related to your
design goals.

5. Define situations in which your personas will
act.

6. Validate personas and situations with the us-
ers and your design team.

Tips

Avoid creating stereotypes or superhumans. Avoid
creating flat characters with only one distinctive
trait. Also, user characteristics, needs and wishes
may change over time. Try to reflect these changes
in your personas, if the changes are important for
the design of your product.

Inclusion

Personas may be easily used in inclusive design
because they present synthetic characteristics and
do not stigmatize individual limitations. However,
they should be carefully designed in order to avoid
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reinforcing stereotypes of disability and people
with disabilities. Thus, a large range of user charac-
teristics, attitudes and interests should be included
rather than focusing strongly on the user’s limita-
tions induced by a disability.

Expected outcome

The outcome should be several descriptions of
user profiles, which can be directly used early in
design or when evaluating existing products.

Further reading
Cooper, A. (1999) The Inmates are Running the
Asylum. SAMS, ISBN 0-672-31649-8.

Pruitt, J. & Tamara, A. (2006) The Persona Lifecycle:
Keeping People in Mind Throughout Product De-
sign. Morgan Kaufmann, ISBN 0-12-566251-3.

Warfel, T. (2007) Data Driven Design Research: Per-
sonas. Presentation at UPA 2007, available at:
http://toddwarfel.com/archives/presenting-on-
data-driven-design-research-personas-for-con-
necticut-upa/



4. Scenarios

Background

Scenarios are stories which show the future. A sce-
nario moves from the past to the future showing
how things work and how people’s behaviour and
preferences change. Scenarios help us to look at
the technology in a context, and the invention of
specific characters for the scenarios keep us con-
nected to a range of users and preferences.

Description

Scenarios are fictional stories with characters,
events, products and environments. They can be
created as written stories, storyboards, acted out
plays, or full scale movies. Scenarios are useful
both in discussions with users as well as within the
design team since:

= Storytelling is an engaging way of focusing on
user needs and system issues.

= A scenario makes us think about many levels
of interaction at once.

= Scenarios include information about the en-
vironment, person, and details of screen and
input devices as well as other objects and ac-
tivities happening.

= They reflect the complexity of the real-world
interactions with things.

How-to
To write a small scenario you can follow these
steps:
1. Write a three-step scenario for one of your
main persona, where you explain:
a. The situation that motivates the need
for a particular function

Techniques

Snapshots (left), storyboards (middle) and movies (right) are three different kinds of scenarios.

b. How they access that function
c. The satisfaction they have from using
that specific function
2. Sketch a short three-panel storyboard il-
lustrating one of your scenarios. Remember
to elaborate on specific interaction styles
involving sound, gestures, or touch.

Tips

In order to build the scenarios on real needs and
situations you need observations of “real people”
that represent different categories of families, dif-
ferent ages, social situations and types of living. It
is useful to observe and identify key themes, ac-
tions or ways of handling items that are very simi-
lar, and to collect quotes. Remember to explore
the design space — there is always more than one
solution!

Inclusion

Remember to create scenarios that involve per-
sons with different abilities. Not only will this help
in making your designs better for these persons,
but it can also help you to find solutions that are
good for everyone. Also, when using the scenar-
ios to get user feedback — make sure the scenar-
ios are presented in such a way that everyone in
the session can take part. Think about expressing
your scenarios using several media like images or
sounds. You should also consider if there is a need
for sign language or simplified language.

Expected outcome

Scenarios allow easy investigation of a wide range
of future designs. With scenarios you can work
with ideas and concepts within the design team
and they also allow you to gather valuable user
feedback. Working with scenarios should result in
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an improved understanding and design concepts
which can serve as a basis for the continued work.

Further reading

Carroll, J. M. (2000) Making use: scenario-based
design of human-computer interactions, Cam-
bridge, Massachussets, MIT Press.

Tollmar K., Junestrand S. and Torgny O. (2000) Vir-
tually Living Together — Using Multiple-Method De-
sign in the Search for Telematic Emotional Commu-
nication. In conference proceedings of DIS’2000,
ACM Press.

Ylirisku, S. & Buur, J. (2007) Designing with Video:

Focusing the User-Centred Design Process, Spring-
er.
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5. Functional analysis

Background

Functional analysis can be seen as a subpart of re-
guirements analysis in the design process. You look
at the intended user group and intended purpose
of use of the planned device / software. Then you
compile this information and start to design the
user interface accordingly. By facilitation of this de-
sign method you have the additional advantage of
finding new solutions to perform intended tasks.

Description

Functional analysis is performed by a group of peo-
ple who normally have a stake in the development
and design of a new product / service. In prepara-
tion for this meeting, all participants (3 — 8 people)
have to be informed about the following:

= characteristics of the product / service

= intended user group

= intended purpose

= circumstances for product / service facilita-
tion

In the meeting itself these stakeholders discuss the
functionality of the product / service in question
along a given set of items. Decisions will be noted
and afterwards grouped and categorized.

This final summary will support designers in their
decision with regard to how the user interface is
constructed and where items will be placed. Fur-
thermore, this summary can be used in order to
develop usability tests.

Example
The result of a functional analysis for a coffee cup
would look like this:

= allow lifting

» fit hand

= allow gripping

" insulate

= be pleasant

" etc.

By expressing functions like this you may realize
that the ear-shaped handle on the cup is not nec-
essary. A rubber ring around the cup may work
just as well. Describing function instead of solution
helps the designer to generate new ideas for solu-
tions. The functions described should be classified
as main functions, necessary functions, desired
functions and unnecessary functions.

The functions are then grouped in areas such as:
= User functions
= Security
= |mplementation
= Marketing

How-to
A functional analysis can be performed in the fol-
lowing manner
1. select participants for the functional analysis
meeting
2. include stakeholders (i.e. product manager,
designer, user representatives, etc.)

Techniques

3. provide the agenda (see above) and ask
participants to prepare notes according to
the agenda items. In the meeting discuss the
following items:

a. product
b. users
c. tasks
d. environment
4. summarize and categorize collected data

Expected outcome

The results of a functional analysis will help devel-
opers to design the product / service considering
all factors that might influence the user when fa-
cilitating it. This enables objective decisions to be
taken about the need for design changes to en-
hance usability, and about trade-offs which may be
appropriate between usability and other require-
ments (i.e. safety, etc.).

This summary can also be used to create use cases,
which in term can be applied in usability tests.

Further reading
Baxter, M. (1995) Product Design: Practical meth-
ods for the systematic development of new prod-
ucts, CRC Press.
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6. Empathic modelling

Background

As a designer you make extensive use of your own
experience. Although it is impossible to become
another person, it can be very valuable to try to
put oneself in the position of a user. This is also
true when it comes to users with impairments — as
long as one keeps in mind that the experiences of a
person with simulated restrictions can be very dif-
ferent from those of someone who has the same
restrictions as a part of his or her life.

Still, it can be a valuable experience to try to navi-
gate a wheelchair, to try to use a mouth stick, to
navigate wearing a blindfold or to use different
devices while wearing earplugs. We follow the
UserFIT manual and call this technique “empathic
modelling”.

Glasses that simulate tunnel vision

Description

The aim of empathic modelling is to give the de-
signer or developer a direct experience of what it
is like to have an impairment. You may wear suits
or other devices that hinder movement; you may

use a wheelchair and you can wear special glasses
or earplugs.

Example

There are specially made glasses that simulate dif-
ferent visual impairments. It is instructive to wear
these while on a hike.

How-to

The basic idea in empathic modelling is that you
find some artificial way of creating an impairment.
For visual problems you can try a blindfold or dif-
ferent types of glasses. There are glasses available
commercially, and it may be worthwhile to make
this investment. Alternatively, an easy way of cre-
ating blurred vision is to smear some old glasses
with Vaseline. Or you can rub them with sandpa-
per (this has the added advantage of simulating
a need of more light which is common for older
persons).

Hearing impairments can be simulated by wax/
earplugs or headphones that filter sound in differ-
ent ways. You can also play some disturbing noise
to simulate problems like tinnitus.

Severe mobility problems are quite easy — you
just need to get hold of a wheelchair. Remember
though to restrict your movements appropriately
— if you are using an electric wheelchair you prob-
ably have quite limited arm movements (if any).
Less severe problems can to some extent be simu-
lated by wearing thick gloves or by restricting joint
movement by bandages, taping stiff objects on
the joints, etc. You may also wear weights to make

Techniques

movements more tiring. Lack of motor control can
to some extent be simulated by using technology
in an environment where there is a lot of move-
ment and vibrations.

Cognitive problems are harder. Arne Svensk sug-
gests that one should try to address this more by
modifying technology or situations in such a way
that normally simple tasks become much more dif-
ficult. One example of how to do this could be to
give somebody a watch that shows time as a se-
quence of zeros and ones and then ask them to
make it to an important meeting at some specified
time. You may also to some extent limit you cogni-
tive ability by having some cognitively demanding
task to do at the same time as you perform a test.

Your empathic modelling will be temporary and
not take into account the experience of always liv-
ing with an impairment.
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Tips

One big difference between your experience and
that of a person actually living with an impairment
is that your experience will be temporary. It is also
easy to avoid doing things you think are too hard
— after all you can always remove your impairing
gear and do these tasks afterwards. Try to counter-
act these tendencies — make the experience long
enough, avoid the temptation of removing your
gear when the going gets tough and don’t put off
selected tasks just because you think they will be
difficult or uncomfortable.

A general rule is also not to be alone while doing
this type of exercise. There is always the possibility
of accidents, and there should be someone around
to make sure the exercise is safe.

Inclusion

Empathic modelling is generally a way of allowing
someone without a specific impairment to experi-
ence firsthand some of the problems this impair-
ment may generate. If you include designers with
impairments of their own, you need to make sure
tasks and materials are accessible for them.

Expected outcome

Empathic modelling can give you a better under-
standing of the kind of problems people with dif-
ferent impairments encounter. You can expect to
gain thought provoking experiences and an under-
standing that is hard to get in other ways. At the
same time you should be careful to complement it
with contacts with persons who actually live with
these problems. Living with an impairment is not
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the same as trying some restricting gear for a few
hours, and you need to make an effort to under-
stand which parts of your experience are valid and
what it is that you are missing.

Further reading

Poulson, D., Ashby, M., Richardson, S. (editors)
(1996) UserFIT — A practical handbook on user-
centered design for Assistive Technology, ESCC-EC-
EAEC, Brussels-Luxembourg.

Svensk, A. (1997) Empathic Modelling (The Sober
Version) The 4th European Conference for the Ad-
vancement of Assistive Technology (AAATE’97)
Thessaloniki, Greece.
(http://www.certec.lth.se/doc/empathicmodel-
ling/)



7. Cognitive walkthrough

Background

People tend to prefer learning to handle their tech-
nical artefacts while they are using them rather
than reading manuals. The cognitive walkthrough
is a usability inspection method that takes into ac-
count the first-time user and what kind of usability
problems he or she might encounter while step-
by-step learning the system as he or she is using it.
In its original state, it involves no end users, but is
a structured way to find crucial usability problems
at a low cost.

Description

The cognitive walkthrough focuses on the learning
aspects of a user interface and it is typically per-
formed by a designer or other person involved in
the project and is task oriented. This means that
the designer(s) of a system create a set of use cases
or tasks that they expect a future user to encoun-
ter. Then, the designer(s) will “walk through” the
tasks, asking themselves the following four ques-
tions for each step:

= Will the user know how to solve the (sub)task
in this step?

= Will the user notice the interface element to
use?

= Will the user understand the information on
the interface element to use?

= Will the user receive appropriate feedback af-
ter the action?

A cognitive walkthrough can also be used in the
design phase, by performing a walkthrough of a
mock-up or paper prototype.

When doing a cognitive walkthrough of a mobile
system you also need to consider the context
and the location, and perform the cognitive walk-
through in a realistic environment.

Example

One way of using a cognitive walkthrough in the
HaptiMap project would be to make a first evalua-
tion of how standard aids, such as screen readers
for mobile devices, work together with navigation
systems in general and the HaptiMap toolkit in par-
ticular. The important difference between the tra-
ditional cognitive walkthrough would be that this
is something a designer might not be able to do
him or herself, because of lack of knowledge and
experience with the aids. Thus, this activity could
be carried out in collaboration between designers
and expert users of aids.

How-to
Preparations:

= Define who the users are, what background
and capabilities they have.

= Specify a limited number (3-5) of realistic
high-level benchmarking tasks that are pos-
sible to perform with your system.

= Specify 2-3 different locations and contexts
where you will perform your cognitive walk-
through.

= Plan your means of documenting the cogni-
tive walkthrough. In a mobile setting tradi-
tional note taking might not be feasible.

Perform your cognitive walkthrough with your
chosen form of documentation. Analyse your data.

Techniques

Tips
Recording with a mobile phone and thinking aloud
during your cognitive walkthrough could be one
possible way to do documentation in a mobile set-
ting.

Also a “second hand” cognitive walkthrough ex-
perience, where the designers analyse a video
recorded, situated walkthrough of a system, per-
formed by a (novice) user could yield valuable in-
put for a systematic evaluation. This is described in
more detail in Gabrielli et al. (2005).

Inclusion

Since this method typically involves the designer
and not the user, there are no inclusion issues in
the particular activity when carried out the tra-
ditional way with a designer. However, to ensure
a barrier free design, this method could be com-
bined with empathic modelling if needed, see next
section.

When users are involved, as in the video walk-
through approach or the evaluation set-up de-
scribed in the Examples sections, inclusion issues
need to be considered in the test design. Proper
precautions should be taken regarding the choice
of test location so that it is safe and possible to ac-
cess for the intended user.

This method is one way to minimize usability is-

sues before doing tests with actual users, but not a
way to entirely avoid end user testing.
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Expected outcome

This method should provide you with a list of us-
ability issues that need to be considered in your
design or redesign phase.

Further reading

Wharton, C., Rieman, J., Lewis, C., Polson, P. (1994)
The Cognitive Walkthrough Method — A Practitio-
ners Guide in Usability Inspection Methods, Eds.
Nielsen, J. & Mack R. John Wiley & Sons, New York,
USA.

Gabrielli, S., Mirabella, V., Kimani, S., Catarci, T.
(2005) Supporting Cognitive Walkthrough with
Video Data: A Mobile Learning Evaluation Study in
Proceedings of the 7th international conference on
Human computer interaction with mobile devices
& services (MobileHCI 2005), Salzburg, Austria.
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8. Wikis, blogs, and discussion forums

Background

The general idea of wikis, blogs and discussion
forums is that anyone having an Internet connec-
tion can contribute by posting or editing informa-
tion, which has already been posted. In this sense,
these technologies gather user opinions, expe-
riences and practices of users from all over the
world. For this reason, wikis, blogs and discussion
forums may be a bountiful source for user require-
ments or user experience with a particular product
or service.

Description

Wikis are often used to create collaborative web-
sites, to power community websites, and for note
taking. In business, they are used to provide in-
tranet and knowledge management systems. Blogs
are usually used to express personal opinions on
activities, situations, services and products. Dis-
cussion forums are used to exchange information
and views on a particular topic. Many wiki commu-
nities or discussion forums have limited access or
require membership. Others, on the contrary, are
“open to everyone”.

All these technologies relying on remote user par-
ticipation, user expression and collaborative gen-
eration of ideas can be used as a complementary
technique for eliciting requirements. The idea be-
hind this is that, with the growth of the global IT
marketplace, customers and developers are often
geographically distributed, and in-person require-
ments meetings are not feasible on a regular basis.
Also, the growth in size and complexity of software
systems and the associated increase in the number

of stakeholders, introduces significant problems in
managing and coordinating the human-intensive
requirements elicitation process, especially in
large or multinational projects.

In this sense, wikis, blogs and discussion forums
are particularly useful:

= when observation is difficult or expensive
(e.g. when designing for international users
or when designing home technologies, in-car
equipment, social networks and mobile de-
vices);

= when input from a large number of users is
necessary;

= when these tools are inherent parts of users’
activities (e.g. if analysing the design of open
source software).

However, wikis, blogs and discussion forums should
be used having in mind the following limitations:

= they may express the point of view of a small
number of people controlling the interaction
(e.g. webmasters, moderators, etc.);

= they provide indirect insight into the users’
experience;

= they are focused on opinions, attitudes and
views and may provide limited information
about user characteristics, tasks and environ-
ment.

Example
Example of a discussion forum: www.gname.org .

Techniques

How-to
When analyzing wikis, blogs and discussion fo-
rums, the following should be done:

1. Decide on a topic which is relevant for design
and which can be analysed in available dis-
cussion forums, blogs and wikis.

2. Read a portion of the exchanged opinions
in order to get an idea of their content and
organization.

3. Decide on your unit of analysis (e.g. a mes-
sage, a discussion).

4. Decide on the number of exchanges you will
analyse.

5. Construct a coding scheme.

6. Analyze the portion of the discussion, which
you have chosen and synthesize results.

7. Validate, if possible, these results with the
users participating in the forum or creating
the blogs and the wikis.

Tips
Subscribe to the forum if required. Post messages
on the forums or blogs in order to get in contact
with the participants and to ask for your contribu-
tion.

Inclusion

Specialized discussion forums of technologies for
people with disabilities may be very useful to get
acquainted with a community and to get feedback
on existing products from “real” users. These fo-
rums may also be useful to gather and promote
ideas about inclusive design and design for all.
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Expected outcome

The outcome should be a synthetic description of
the major topics discussed, the roles of the partici-
pants and the prevailing opinions.

Further reading

Barcellini, F., Détienne, F., Burkhardt, J.-M., & Sack,
W. (2008) A socio-cognitive analysis of online de-
sign discussions in an Open Source Software com-
munity. Interacting with Computers 20(1), 141-
165.
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9. Questionnaires

Background

Questionnaires are used in both experimental and
exploratory user studies. The underlying principles
and the results obtained from questionnaires are
similar to those obtained from directive interviews.
Questionnaires can complement ethnographic
work, field observations and field studies, which
provide relatively objective data on users’ activity.

Description

To develop a questionnaire, which means getting
the choice of questions, their format, ordering,
etc., right, is often very time consuming but also
very important. After you send off the question-
naire forms there is no way back. The question-
naire should be based on the objectives and the
hypothesis of the research. The subsequent ad-
ministration of the questionnaire is, in principle,
easier and quite rapid. Furthermore, question-
naires may be administered to a potentially large
number of respondents, which makes them a rela-
tively inexpensive way to gather information from
a large number of users. Nowadays, there are also
great benefits with using online questionnaire.

Example

An example of a questionnaire used in the Hapti-
Map project is the Santa Barbara Sense Of Direc-
tion scale. This questionnaire asks about spatial
and navigational abilities, preferences, and experi-
ences. Another example is the background ques-
tionnaire that can be found in Appendix C.

How-to
When developing a questionnaire, keep the fol-

lowing points in mind:

= Provide a clear statement of purpose & guar-
antee participants anonymity;

= Decide on whether phrases will all be posi-
tive, all negative or mixed;

= Pilot test questions — are they clear, is there
sufficient space for responses;

= Decide how data will be analysed & consult a
statistician if necessary;

= Offer a short version for those who do not
have time to complete a long questionnaire.

Questionnaire format can include:
= “yes”, “no” checkboxes;
= checkboxes that offer many options;
= Likert rating scales; 3, 5, 7 & 9 point scales are
common;
= semantic scales;

= open-ended responses.

Questionnaire data analysis & presentation:

= present results clearly — tables may help;

= simple statistics can say a lot (e.g. mean, me-
dian, mode, standard deviation);

= percentages are useful but give population
size;

= bar graphs show categorical data well;

* more advanced statistics can be used if need-
ed.

Tips

Follow-up with emails, phone calls or letters for
example. You could also provide an incentive to at-
temt to raise the response rate (40% response rate
is high, 20% is often acceptable).

Techniques

Use online questionnaires:

= responses are usually received quickly;

= data can be collected in database for analysis

= time required for data analysis is reduced;

= errors can be corrected easily;

= disadvantage — sampling problematic if popu-
lation size unknown;

= disadvantage — preventing individuals from
responding more than once;

= disadvantage — Individuals have also been
known to change questions in email question-
naires.

Inclusion

Traditional forms of questionnaires could be diffi-
cult to use for certain groups of users. Hence we
recommend online questionnaires but you need
to check that the online tools you are using also
match inclusive design criteria (that they are pos-
sible to access with screenreaders for example).

Expected outcome
A well-designed questionnaire that is used effec-
tively can gather information on different aspects
of system design such as:
= the user activity which should be supported
by the future technology at a high-level;
= user demographics and identification;
= user performance with the technology;
= user satisfaction, attitudes, values and the ho-
listic user experience.

The scope of a questionnaire is quite flexible.
Questionnaires can be used as a standalone us-
ability activity or as a supplement to other user ac-
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tivities like for instance field testing (Courage and
Baxter, 2005). However, questionnaires rely on self
reporting. For this reason, they are not an objec-
tive source of data and may sometimes express a
phenomenon known as “social desirability” (the
tendency to answer based on how people think
guestions should be answered, rather than ex-
pressing their own opinion).

Further reading

Courage, C. & Baxter, K. (2005) Understanding your
users: a practical guide to user requirements. Else-
vier & Morgan Kaufmann Publishers.

Visser, P.S., Krosnick, J.A., & Lavrakas, P.J. (2000)
Survey research. In H.T. Reis & C.M. Judd: Hand-
book of research methods in social and personality
psychology. Cambridge University Press.

Santa Barbara Sense Of Direction Scale

http://www.psych.ucsb.edu/~hegarty/instru-
ments/sbsod.pdf
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10. Cultural probes

Background

The method called “Cultural Probes” was originally
invented at the Royal College of Art in the UK by
Gaver et al. (1999). The word “probe” refers to an
automated recording instrument sent out to space
to capture signals and samples where people can-
not reach. A cultural probe is a package sent to the
users’ reality. The original use of the probes was
artistic inspiration, but during the last decade the
method has grown into a widely utilized asset for
practical design purposes as well.

Description

Cultural probes function as an effective means of
explorative discovery into the cultural meanings
and dreams of people. Mattelmaki (2006) outlines
four aspects of how probes foster designing: 1) in-
formation, 2) inspiration, 3) participation, and 4)
dialogue. While the first three refer to the content,
the fourth aspect refers to the power of cultural
probes to foster social collaboration.

The form of a cultural probe is open. A probe may
include a diary, a voice recorder, or a disposable
camera, and usually it contains tasks and questions
related to the study theme. It may contain some
design material as well, such as clay, or provocative
material. Also digital and interactive probes are an
option to consider.

Example

In the HaptiMap project, a hiker study was carried
out in two user groups: middle-aged and visually
impaired hikers. Both of the cultural probes in-
cluded a diary with questions and tasks with maps.

Techniques

Examples of cultural probes: A task in a probe package for visually impaired hikers (left) and the entire
probe package for middle-aged hikers (right).

In the probe for the visually impaired persons the
map tasks as well as an additional physical mock-
upping task were created of tangible design ma-
terial. The probe for the middle-aged hikers ad-
ditionally included a pictorial task, i.e. taking and
using personally meaningful photos, which is a
commonly utilized task in probes.

How-to
The following steps are usually included in a probes
study:

= Focusing, i.e. choosing the participants and
outlining relevant themes

= Creating the probe package

= Contacting the participants

= Delivering the probe package

= \Waiting for the probes to return

= |nterviewing the participants about the mate-

rials resulting from the probes
= |nterpreting the meaning of the results for
the current project

In order to ensure that a cultural probe study will
provide the design team with valuable materials,
it is important to pay extra attention both to steps
one and two, and steps six and seven. The tasks,
guestions, and materials will guide what kinds of
issues the participants will be focusing on. An in-
terview and interpretation are necessary in order
to translate the fragmented pieces into meaningful
structures for design.

Tips

Limit the number of participants, between 4 and 8.
Usually a very limited number of participants can
be included in a probe study due to the excessive
diversity of the material.
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Be open-minded. The tasks and materials should
provide insights and issues that you could not dis-
cover with other means. Let the participants have
the chance to lead the study where they find it rel-
evant.

Be concise and engaging. The tasks should be brief
and engaging so that the participants are willing to
invest their time in it.

Complement with other methods. Probes should
not be the one and only method in a project to
involve users, as they will provide a very personal
and biased version of the reality. Probes should be
complemented by interviews or observations, for
instance.

Inclusion

Consider who the participants are. For example,
visually impaired people have different capabilities
and preferences than young sighted engineers. All
the tasks should be accessible and relevant for the
group of people involved.

Expected outcome

This method generates diverse material about
people’s lives, experiences, and dreams. The val-
ue of the method derives first of all from its per-
sonal relevance and vividness. The results contain
thoughts and feelings, sketched ideas, stories of
experiences, and usually pictures. The material is
a valuable and concrete asset for designers, and
can be utilized as an effective basis of presentation
of the findings to various stakeholders in a design
process.
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Further reading

Gaver, B., Dunne, T. and Pacenti, E. (1999) Design:
Cultural probes. Interactions, Vol. 6, Issue 1, Jan./
Feb. 1999. ACM Press, pp. 21-29.

Mattelmaki, T. (2006) Design Probes. University of
Art and Design Helsinki, Doctoral Thesis, Publica-
tion series A 69. Helsinki, Finland.



11. Diary studies

Background

Diaries emerged into the tool palette of user-cen-
tred designers at the outset of the extensive in-
terest in cultural probes (see the Cultural Probes
section). Diaries have been employed within eth-
nography a lot, but such studies have usually fea-
tured the ethnographers themselves, who have
been the authors of the diaries. In a design-related
diary studies, the potential users are the authors.

Description

In a diary study participants are asked to keep a
daily record of their activities and thoughts. The
written format may enable participants to express
such issues about their lives that might be omitted
when asked directly in speech. The diary also gives
people more time to think about what they feel is
important and relate it to the project team.

As a diary study explicitly encourages people to
look at and think about their lives, it renders them
sensitive to the issues —in their own context — that
may be of relevance for a design project. In fact,
diaries are a good means for preparing users for
project-related interviews.

Example

Diaries were part of a cultural probes study that
was conducted in the HaptiMap project. A diary
was designed for the two user groups individually:
one for the middle-aged and another for the visu-
ally impaired hikers. The diaries were accompanied
by a motivation and instruction sheet.

The diary contained for each day a question that

was related to the theme of the project, for exam-
ple: “What'’s fun in the forest?” In the beginning of
the diary, the questions were related to the back-
ground information about the participant, and to-
ward the end of the diary, the questions explored
more detailed issues on hiking. Each day the par-
ticipant was also instructed to write about “What
did you think and do today?”

P
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An example of a diary for middle-aged hikers. On
the left page there is a common question about
the day, and on the right there is a theme related
qguestion.

How-to
The following steps can be included in a diary
study:

1. Focusing, i.e. initial immersion into the
themes of a project

2. Creating the diary, i.e. forming concrete
guestions on the themes

Techniques

3. Contacting the users

4. Delivering the diary

5. Waiting for the diary to return

6. Interviewing the participants about the diary

7. Interpreting the meaning of the results for
the current project

Emphasis should be put on steps one and two in
order to make the diary study relevant for a de-
sign project. These include making decisions about
who will be invited to participate in the study. The
guestions in the diary need to be tailored to pro-
voke responses that serve the project.

Steps six and seven are also very important for the
effectiveness of the diary study. Without these
steps the results risk being non-relevant and of lit-
tle value for the project. The participants’ own ex-
planation about their diaries will add a lot of lively
details to the facts in the diary. Some people talk
much more eagerly than write, yet brief notes in a
diary may function as important mnemonic cues.

Tips

Make it personal. A diary should attract stories
about one’s personal life. Choose the materials and
create the style so that it will invite personal re-
sponses. Also formulate the possible questions in
a language that is meaningful to the participants.
Consider also the chance that the participants will
carry the diary in public.

Be open-ended. The questions should leave room
for imagination and storytelling. These may open
up new discoveries.
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Include questions and tasks. Questions may help
the users to get their writing to flow. Questions
and tasks also direct the reflections of the partici-
pants towards themes that are relevant for a proj-
ect. Tasks might encourage participants to think of
what might be desirable.

Complement. Probes should not be the one and
only method in a project to involve users, as they
will provide a very personal and biased version of
reality. Probes should be complemented by inter-
views and observations. In an interview it is pos-
sible to use the diary entries as cues about topics
to explore.

Inclusion

Diary studies that require writing should involve
people, who are capable of expressing their
thoughts in writing. As diary studies require a level
of sustained attention, it also should not be utilized
with participants, who cannot be expected to fo-
cus on a prolonged task.

For people with visual impairments the diary could
be implemented on a computer. In this case it
must be ensured that the participants have proper
equipment for this and are willing to make entries
into their diary in such a way. A voice recorder
might also be an option for this user group.

Expected outcome

This method generates open-ended material
about people’s lives, experiences, and dreams usu-
ally in textual format. The value of the method
stems from the capacity to develop a chronologi-
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cal and personal view into one’s life. When diaries
are complemented with interviews, and possibly
with observations, a project team may develop a
rich picture, or “empathic view” (Koskinen et al.,
2003), of a potential user. The significant issues
may be transformed into new presentations, such
as Personas (see the Persona section), in order to
communicate the discoveries within a design orga-
nization.

Further reading

Koskinen, 1., Battarbee, K. and Mattelmaki, T.
(2003) Emphatic Design. User Experience in Prod-
uct Design. IT Press/Edita, Helsinki.



12. Heuristic evaluation

Background

Heuristic evaluation is a very informal usability
testing method for user interfaces. It was devel-
oped by Jakob Nielsen, assisted by Rolf Molich, in
1990 based on his long-term experience in teach-
ing and consulting about usability engineering. The
method is mostly based on but not limited to com-
monly accepted heuristics. In 1994 Nielsen pub-
lished a set of heuristics which are still used today.

It is a fast and easy method to test user interfaces
in order to recognize failures with respect to in-
tended purposes and can be performed by the de-
signer or developer him / herself thus sparing the
effort to go through the process of user involved
testing.

Description

The designer or developer compiles a set of heuris-
tics appropriate for the task ahead. One can either
take them from Nielsen or if a style guide for the
user interface in question exists, one can create his
/ her own heuristics from this guide. Then these
heuristics will be grouped in categories and priori-
tized according to their influence on user perfor-
mance and acceptance, i.e.:

= The user cannot carry out the intended pur-
pose of the application.

= The user can, with some major effort, carry
out the intended purpose of the application.

= Nice to have (cosmetic changes, which can be
made if time and budget allow for it).

Then the designer or developer goes through the

interface according to these heuristics and checks
if they are true or false. This can be done multiple
times in the development phase.

Example

Here are some heuristics from Nielsen (1994) in or-
der to demonstrate how they look like for testing
user interfaces:

1. Visibility of system status
The system should constantly provide feed-
back to the user about what is happening.

2. Match between system and real world
Present information logically structured and
avoid terminology unfamiliar to the users.

3. User control and freedom
Always provide a simple way to cancel an
operation and support un-do and re-do func-
tionality.

4. Consistency and standards
Follow the look and feel of the target plat-
form.

5. Error prevention
If errors are not caught by the system, pres-
ent the user an error message describing the
problem in clear language and ask for confir-
mation before executing a critical operation.

6. Recognition rather than recall
Reduce the cognitive load by making actions,
options and objects always visible.

7. Flexibility and efficiency of use
Avail users to custom configure frequent
operations.

8. Aesthetic and minimalist design
Present only necessary information.

Techniques

9. Help and documentation
Provide an online help which is easy to
search, focused on the user and list con-
crete steps to solve a problem.

How-to
The following list provides an outline for perform-
ing a heuristic evaluation:

= Create common use cases

= Create a set of heuristics

= Categorize and prioritize the heuristics

= Apply the heuristics along the use case

= |f need be incorporate the results in a rede-
sign of the Ul and re-evaluate it

Expected outcome

This method will already in the design and devel-
opment phase identify potential problems associ-
ated with the design of user interfaces, thus giving
the designers and developers the chance to reduce
the effort in bug fixing after user tests or the re-
lease of the application.

Further Reading

Nielsen, J., and Molich, R. (1990) Heuristic evalua-
tion of user interfaces, Proc. ACM CHI'90 Conf. (Se-
attle, WA, 1-5 April), 249-256.

Nielsen, J. (1994) Usability Engineering. San Diego:
Academic Press. pp. 115-148.

Gerhardt-Powals, J. (1996) Cognitive Engineering
Principles for Enhancing Human-Computer Perfor-
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mance. “International Journal of Human-Comput-
er Interaction”, 8(2), 189-21.
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13. Lo-fi prototyping

Background

A lo-fi prototype has been defined as an artefact
that has been created independently from the like-
ly form of a finished product. According to Rettig
(1994), it is estimated that a designer working with
lo-fi prototypes will spend approximately 95% of
his or her time thinking about the design and only
5% thinking about the tools used for implementing
the prototype. This ratio is roughly reversed when
testing computer-based prototypes.

Description

The main advantage of a lo-fi prototype is that it
is quick and easy to make modifications to the sys-
tem. As a result, it can be tested much sooner in
the design process, meaning focus can be on de-
sign rather than implementation issues. In addi-
tion, lo-fi prototyping makes it possible to proto-
type and assess features that may not be currently
implementable with current technology. In some
cases, it may be appropriate to involve the user in
the lo-fi prototype creation process, a method re-
ferred to formally as participatory design.

Once a lo-fi prototype has been developed, evalu-
ation techniques such as the Wizard of Oz can be
used to mimic the intended functionality of the
system.

Example 1: Paper prototyping

Paper prototyping involves the use of paper, post-
it notes and index cards to build up a paper rep-
resentation of a system. One example implemen-
tation of paper prototyping that has successfully
enabled discussion of concepts and creation of

metaphors was the “cardboard computer” (Ehn
and Kyng, 1991),

Example 2: Haptic lo-fi prototyping

Haptic lo-fi prototyping involves the use of materi-
als with a variety of tactile feedback. People gen-
erally find it difficult to verbalize or explain tactile
feeling easily — lo-fi haptic prototypes provide a
good method to convey this type of information.
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Lo-fi prototypes crafted during the HaptiMap user
workshop in Belfast in February 2009

How-to
A general approach to building a low-fi prototype
is as follows:

Techniques

= Gather the materials required. It is important
that a good range of materials is provided.

= Specify the core functionality of the applica-
tion to be developed.

= Build the low-fi prototype.

= Test with users and refine iteratively.

Kuber et al. (2007) outline a more specific scenar-
io-based design methodology that employs lo-fi
prototypes.

Tips

Guidelines for developing haptic prototypes have
been developed by Kuber et al. (2007). The sce-
nario is an important factor in the development of
a lo-fi prototype.

Inclusion

Ensure that there is a wide range of materials.
Provide assistance to participants who may have
a disadvantage in the performing of some tasks (in
assembling the lo-fi prototype) through sensory
impairment or manual dexterity. Don’t worry too
much about the quality of the finished prototype —
what is important is that the prototype reflects the
interaction available in the final product.

Expected outcome

Firstly, a prototype that mirrors the envisaged sys-
tem will be developed. This prototype can then be
used in early-stage evaluations of a system.
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Further reading

Rettig, M. (1994) Prototyping for Tiny Fingers,
Communications of the ACM, April 1994, Volume
37, Number 4, pp. 21-27.

Rudd, J., Stern, K., Isensee, S. (1996) Low vs. high-
fidelity prototyping debate. Interactions, January:
pp. 76-85.

Kuber, R., Yu, W. & McAllister, G. (2007) Towards
Developing Assistive Haptic Feedback for Visually
Impaired Internet Users. In proceedings of CHI'07,
San Jose, USA, 1525-1534.

Ehn, P, Kyng, M. (1991) Cardboard Computers:
Mocking-it-up or Hands-on the Future. In J. Green-
baum & M. Kyng (Eds.). Design at Work: Coopera-
tive Design of Computer Systems, Lawrence Erl-
baum, Hillsdale, New Jersey, pp. 169-195.
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14. Brainstorming

Background

Brainstorming was first introduced as “organized
ideation” in an adverising company, where it was
utilized already in the 1930s (Osborn, 1963). The
word “brainstorm” has since then become almost
a synonym for any ideation session.

Description

The basic idea of brainstorming is to generate as
many ideas or solutions to a problem as possible
in an intensive group session. The ideas are articu-
lated by a means proper for the setting, such as by
writing on sticker-notes, by drawing, by mocking
up, or by acting out (see the Bodystorming sec-
tion).

Example

In a HaptiMap workshop we used brainstorming to
generate user requirements. The ideation of the
requirements was grounded in a prior exploration
of concrete situations through video scenarios and
imagined-but-cued situations, such as “think about
the use of the navigational appliance in the locker
room of a swimming hall”. The requirements were
collaboratively grouped into affinity diagrams.

How-to

= Set the context, i.e. clarify the purpose and
framing for the session

= Generate options

= Focus on the next steps, i.e. discuss or group
the ideas.
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At a HaptiMap workshop user-requirements were brainstormed and grouped into an affinity diagram.

Tips

Focus on quantity. The more ideas generated the
bigger the chance there is to find something radi-
cally new.

Postpone criticism. It is important to allow explora-
tion also of ideas that do not make sense at first.
These may later prove to be the most valuable
ones.

Encourage building on each other’s ideas. This
makes participants more eager to listen to each
other and fosters the discovery of novel thinking
paths.

Stimulate. Sometimes it is helpful to utilize visual,
tangile, and other kinds of materials to stimulate
new ideas. Another way is to utilize enhancers,
such as asking questions. For example, a tech-

nique called “SCAMPER” lists the following ques-
tions (Isaksen et al., 1998): “Substitute? Combine?
Adapt? Modify? Put to other uses? Eliminate? Re-
verse?”

In order to discover the most potential ideas a vote
may be taken during the brainstorming session.
The participants may vote for their personal favou-
rite idea with the most business potential, or the
easiest idea to realize, for example.

Inclusion

In some cases it may be helpful to involve potential
users as participants. Then it becomes essentially
important to plan the format such that supports
contribution of the participants regardless of their
possible disabilities such as deafness.
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Expected outcome

Brainstorming results in a number of potentially
new ideas. In some cases, when the team has had
time to discuss more on the relevance of the ideas,
brainstorming may lead into concrete articulations
of ideas, which may help the team to advance to-
wards the goals of a project.

Further reading

Isaksen, S., Dorval, B. and Treffinger, D. (1998) Tool-
box for Creative Problem Solving: Basic Tools and
Resources, Creative Problem Solving Group, Buf-
falo, USA.

Osborn, A. F. (1963) Applied imagination: Princi-
ples and procedures of creative problem solving.
Third revised edition. Charles Scribner’s Sons, New
York, NY, USA.

44



15. Bodystorming

Background

Brainstorming is often done in a meeting room.
For designs not targeted to sitting users (like mo-
bile devices and applications) the actual situation
and the physical experience also plays a role. Since
our cognition is anchored in the real world, new
and better ideas may result if the brainstorming is
done more in context and includes the appropriate
physical experiences. Because this type of brain-
storming explicitly involves the body (and move-
ments of the body) it is also called bodystorming.

Description

On the overall level bodystorming and brainstorm-
ing follow the same rules. What is important in a
bodystorm is that you involve the body explicitly
— by using physical materials like sponges, stones,
pipe cleaners, etc., one can explore ideas physi-
cally. You can sit down during some parts of the
exercise, but if you are working with the design of
mobile or wearable technology you should also
move about while trying to come up with ideas.

Example

In HaptiMap we organized a haptic lo-fi (body-
storming) workshop at NordiCHI 2008 (Magnus-
son, Brewster, 2008). The idea presented in the
pictures below show a design to test haptic feed-
back for a NFC (Near Field Communication) setup
for mobile payment.

How-to
In addition to the guidelines for a brainstorm, you
need also to consider these points:

= Put effort into how you can move/include the
body during the session;

= Think about which locations to involve;

= Use as many materials as possible;

= Put effort into making good scenarios;

= Build up a wide collection of materials.

= Use wizard of oz to prototype advanced func-
tionality;

= Finally — have fun!

A lo-fi prototype of a NFC setup is used during a bodystorm session

Techniques

Adapted from (Magnusson and Brewster, 2008)
and (Oulasvirta, Kurvinen et al., 2003).

Tips

It can also be a good exercise to try to map the
functions you are working on to different material
properties. As an example you can take a sponge,
and try to map the functionality of a music player
to the different actions available with the sponge.
Squeezing could be the next song, throwing could
be sending a song to someone else, etc.

Bodystorming can be an activity carried out within
the design team, but it can also be a way of involv-
ing users in the early design process. Typically a
bodystorm involving users needs to be more struc-
tured — users are not designers, and you need to
provide suitable materials, scenarios and instruc-
tions to help them get started. A moderator is often
needed to guide and support during a bodystorm,
and you may also need a group leader to structure
the exercise — the group leader can decide when
to move to a new location or when to move on to
the next design problem (Oulasvirta, Kurvinen et
al., 2003).

Inclusion

When including end users in the exercise it is im-
portant to make sure the different parts of the ex-
ercise are accessible. Since a bodystorm involves
moving about you should also make sure it is rea-
sonably safe.

Expected outcome
A bodystorm should be expected to generate many
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useful ideas in the early stages of the design pro-
cess. If end users are involved in the activity it can
also be used as a means of getting user feedback.

Further reading

Oulasvirta, A., Kurvinen, E., Kankainen, T. (2003)
Understanding contexts by being there: case stud-
ies in bodystorming. Personal Ubiquitous Comput.,
7(2), 125-134.

Magnusson, C., Brewster, S. (2008) Proceedings of
the workshop: Guidelines for Haptic Lo-Fi proto-
typing, http://www.english.certec.lth.se/haptics/
Proceedings_lo_fi_workshop.pdf
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16. Interviews

Background

Interviews are the most traditional technique for
trawling for requirements. Even if the general pro-
cedure for doing interviews is rather straightfor-
ward — you ask the stakeholders what they want
and they tell you their requirements — there are
many techniques that are useful to learn to carry
out the interviews in a professional, efficient and
in this context scientific way.

Description

The process of asking things can be more or less
controlled or “directed” by the interviewer. Conse-
guently, interviews may be totally open (without
a pre-established interview guide), semi-directive
(with a roughly pre-established interview guide),
or directive (with a strict interview guide).

Example

Interviews could be used in almost all instances of a
design process. But a typical example is in the early
phases where requirements are gathered from a
broad and less controlled group of participants to
get a general overview of a problem. This is often
very useful as a guide before the designer’s own
ideas solidify and influence the design process.

How-to

Even if you are planning for an unstructured in-
terview make a detailed plan of how you will col-
lect and analyse the discussion and answers: take
notes, record audio, or even do a video recording.

There are basically two types of questions:
= ‘“closed questions” have a predetermined an-
swer format (e.g., “yes” or “no”);
= “open questions” do not have a predeter-
mined format.

Closed questions are quicker and easier to analyse.

Things to avoid when preparing interview ques-
tions:

= |Long questions

= Compound sentences — split into two

= Jargon & language that the interviewee may
not understand

= Leading questions that make assumptions
(e.g., why do you like ...?)

= Unconscious biases (e.g., gender stereotypes)

Using probes and prompts:

= Probes are devices for getting more informa-
tion (e.g., “would you like to add anything?”)

= Prompts are devices to help interviewee (e.g.
help with remembering a name)

= Remember that probing and prompting
should not create bias.

= Too much can encourage participants to try to
guess the answer.

Tips

In the very beginning of the design process, open
interviews are usually used. There is no set of pre-
established questions and no time limit for the
discussion, and both the interviewer and the in-
terviewee control the discussion. These open in-

Techniques

terviews help the designer, the researcher or the
practitioner to get acquainted with the studied
domain and to prepare more controlled (i.e. semi-
directive) interviews.

It can often be useful to make use of a combination
of why and how questions. Why leads people to
explain underlying thoughts and concepts, while
asking how gives you concrete information on how
things are done.

Unstructured contextual interview

The semi-directive interviews are largely used in
exploratory HCI research such as requirements
elicitation because they combine a relatively open-
ended format with certain guidance by the inter-
viewer.
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Directive interviews aim at comparing various us-
ers by asking each one the same questions. For
this reason they are applied in experimental stud-
ies rather than in exploratory research such as user
requirements elicitation.

Inclusion

Although interviews may be a useful technique in
many situations, it is difficult to apply this tech-
nique when designing technologies which stake-
holders barely know because:

= it might be hard for people who have never
thought seriously about a system to identify
what functionality they would like (Jonsson,
Magnusson et al., 1995);

= different stakeholders are likely to specify dif-
ferent functions;

= since users are not designers, the way they
specify functionality may not be suitable for
use as a design representation (Van Schaik,
1999).

Expected outcome

Interviews could generate huge amounts of infor-
mation; hence it is important that you plan how
to collect and analyse the outcomes of your inter-
views. Combining audio recording with note taking
on paper is a simple but effective way of storing
the information. Using some kind of software for
interview transcriptions could also be timesaving
and meet scientific demands.
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Further reading

Briggs, C.L. (1986) Learning how to ask: A socio-
linguistic appraisal of the role of the interview in
social science research. Cambridge: Cambridge
University Press. 155 p.

Robertson, S. (2001) Requirements trawling : tech-
niques for discovering requirements. International
Journal of Human-Computer Studies, 55, pp. 405-
421.

Jonsson, B., Magnusson, C., Eftring, H. (1995) Cap-
turing better data, UserTalk, Issue 6, pp 4-5
(http://www.certec.lth.se/doc/capturingbetter/).

Van Schaik, P. (1999) Involving users in the specifi-
cation of functionality using scenarios and
model-based evaluation. Behaviour & Information
Technology, 18, 455-466.



17. Field observations and field studies

Background

The general idea behind field studies and espe-
cially behind field observations is that you get an
idea of what users do when you observe them and
talk to them in a real setting (i.e. in the context and
environment in which they usually live and work).

Description

Field studies usually consist of collecting data in
the field by observations, interviews and appren-
ticeship (in the case of an apprenticeship, the
apprentice observes what the master does, asks
guestions and then tries to learn the work by do-
ing some of it).

During field studies, the user’s environment may
be her office, home, mall, etc., depending on the
tasks to be supported by the future technology.
Field studies can last for a couple of hours to sev-
eral days or weeks depending on the resources
and the goals of the study. The main advantage of
this method is the direct observation or, in the case
of apprenticeship, the experience of user’s difficul-
ties in a given task, the task flow and challenges.

Field studies are particularly useful in the early de-
sign stages, because at this point, uncertainty re-
garding user requirements is likely to be high. Thus,
an explorative and contextual approach is essen-
tial. On the basis of the diagnosis done in the field
studies, key aspects of remaining uncertainty may
emerge and be further tested in more controlled
studies either in the laboratory or in the field.

However, in field studies, the amount of raw data

collected can be overwhelming. The time neces-
sary for data analysis can be important and im-
pacting the design can be difficult if requirements
analysis, in general, and field-oriented methods, in
particular, are not an accepted part of the develop-
ment process. In this sense, a promising approach,
especially with new technologies for which user
requirements are constantly evolving, is “quick
and dirty ethnography” (Hughes et al., 1995). This
approach encompasses short focused studies to
gain a rapid understanding of the work setting. The
main advantages compared to “traditional” field
studies are that such short focused interventions
are less time consuming and can be reiterated to
capture the evolution of user requirements.

| _ A
A field study in a shopping mall in Lund

Example

In the HaptiMap project, we conducted field stud-
ies in shopping malls to investigate how people
want navigation information in an unstructured

Techniques

task focused on exploration.

How-to
When doing field studies, the following should be
taken into account:

1. Organize a preliminary visit of the field in or-
der to get a general idea about the context,
the environment, the users, their tasks and
relations.

2. Decide on what part of the users’ tasks/ac-
tivities you will observe/talk about.

3. Make a preliminary list of observable behav-
iours or questions to ask.

4. Test this list in a first observation/interview.
Record if necessary.

5. Refine your list.

6. Do systematic field observations/systematic
interviews.

7. Do not try to get the maximum number of
details. You will be rapidly overwhelmed with
information.

8. Stop the field studies when you consider you
have enough information for designing the
system.

9. Analyze and synthesize results.

10. Validate, if possible, these results with the
users participating in the field studies as well
as with other stakeholders involved in the
project.

Tips

Be sure to have regular access to the field. Try not
to disturb users in their daily activity. Try to keep
your opinions to yourself.
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Inclusion

Field studies may be very useful for getting in-
sights into the requirements of people with special
needs, because they give insight into the difficul-
ties and strategies these people use in their daily
life.

Expected outcome

The outcome should be a synthetic description of
the major findings from the field study (e.g. user
difficulties, strategies, limitations, user environ-
ment, etc.).

Further reading

Hughes, J. O, Brien, J., Rodden, T., Rouncefed, M.
& Sommerville, 1. (1995) Presenting ethnography
in the requirements process. In Proceedings of Re-
quirements Engineering, pp. 27-34, IEEE Computer
Soc. Press, York, UK.
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18. Focus groups

Background

A focus group can be said to be a group interview
or discussion. The participants are expected to be
end users, and in addition there is at least one re-
searcher who acts as a moderator (to keep the dis-
cussion on track) and introduces different topics.
It is a good idea to have one person from the re-
search team who is responsible for the documen-
tation and taking of notes.

Focus groups can provide valuable input early
in the design process but one needs to consider
the fact that the discussion often takes place out
of context, since it is common to have the focus
group in a meeting room somewhere. The group
discussion is usually unstructured, which can po-
tentially be problematic since important topics
may be missed depending on the flow of the dis-
cussion. Also if someone in the group has strong
opinions or is very dominant this can influence the
other participants.

Description

A focus group usually follows the same rules as
open or semi-directive interviews. You need to
plan in advance which topics you want the group
to discuss and if you should have some sample
technology or models to help the users understand
your intentions.

You should also plan how the discussions are to be
recorded and if notes are to be taken, make sure
there is one person available for doing this (it is
in general not suitable to combine the roles of a
moderator / interviewer and note taker).

Example

Although focus groups activities usually take place
in meeting rooms it is also possible to do them dur-
ing a walk. In the HaptiMap project we did a com-
bined meeting room and walking tour focus group
at the early stages which proved very productive.
In the room, general issues relating to mobile tech-
nology and maps were discussed (a selection of
mobiles were available for demonstration). This
was followed by a walking tour where two differ-
ent GPS devices were tested and discussed. Thus
it was possible to address general questions and
discussions as well as more situated topics which
came up in the mobile context (during the walk).

A focus group “in the wild”

How-to

You need to decide who to have in your focus
group. You also need to think through which topics
should be discussed —and if necessary gather mod-
els, demos or other devices. You should follow the
informed consent procedure, and send informa-
tion and materials in advance to the participants.

Techniques

At the activity you need:

= |nformed consent forms (signed before the
activity starts)

= A moderator / discussion leader

= Recording facilities and/or someone who
takes notes

= Suitable technology and models

Tips

When dealing with mobile devices it can be very
fruitful to have some of the discussion in a mobile
context.

Since it can be hard for persons with limited expe-
rience of the technology in question to realize the
implications it may have or to specify demands, it
is a good idea to provide some technology samples
or at least some models or mock-ups that illustrate
some of the possibilities.

Inclusion

Itisimportant to involve persons from a wide range
of users in the discussions. It can be problematic to
mix people with very different requirements, and
can actually be more productive to have several
focus groups targeted at different user groups. As
always you need to make sure materials and infor-
mation are accessible.

Expected outcome

A focus group should be expected to generate a lot
of useful information and ideas. It is suited for use
at the early stages of design, but can (and should)
be used during the whole process.
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Further reading
Morgan, D., L. (1997) Focus groups as qualitative
research, Sage Publications (CA).
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19. Workshops

Background

Design workshops can be used to increase the
awareness and facilitate communication between
professionals and users, but also as a way to en-
able designers to participate in activities that are
different than ordinary design activities, tailored
to encouraging the designers to “think out of the

n

box”.

Design workshops have become broadly popular-
ized as a method through the development of par-
ticipatory design, and more recently through inter-
action design with influences from art and design
practices. However, the design workshop has a
long history and has been used in other disciplines
for a long time. Examples of this are citizen involve-
ment in politics, focus groups in business and habi-
tants in architecture and city planning.

Description

Workshops are hands-on sessions where small
groups of professionals and/or non-professionals
work creatively together. The key is the group
work, allowing for an interaction between group
members that can trigger ideas based on other
people’s ideas.

At a workshop one can examine concepts, technol-
ogies and practical examples. This can be achieved
through a set of tutorial activities, or hands-on ses-
sions that give the participants a chance to work
with the new concepts or technologies. Normally a
workshop consists of a few different activities rang-
ing from discussion and idea generation to practi-
cal doing and implementing of simple prototypes.

Example
The HaptiMap workshop in Soest was a one-day
end user workshop with many different activities:

= Presentation of navigation devices and ad-
hoc outdoor technology test

= Discussions

= General questionnaire

= Break out session (lo-fi design workshop in
groups)

= Presentation of lo-fi designs

= |ntroduction to travel diary

How-to

In order to plan a design workshop think about
pre-workshop arrangements, workshop agenda
and post-workshop activities.

Techniques

Ensure you have enough time for your workshop.
Conducting a workshop with end users (whom you
have never met before) and designers in the de-
sign team can require different preparations. For
an extensive checklist for preparing an end user
workshop, see Appendix A. Plan for breaks during
the workshop, and if it is a longer workshop, serve
refreshments. The breaks are also valuable time,
since discussions tend to continue but in a more
informal way. This way you can learn other things
from your participants.

Depending on the activities in your workshop, read
the appropriate introductions in this report (Lo-fi
prototyping, Interviews, Questionnaires, Focus
groups just to mention the most common activi-
ties).
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Put together your workshop agenda. Take special
considerations about the order of activities. Plan
a presentation phase after the creative part of the
workshop, where participants show their ideas to
the workshop leaders and other groups.

Plan your documentation of the workshop. You will
potentially have a lot of rich information available,
if you are able to do a detailed documentation. Au-
dio and video recordings, photos of people, pho-
tos of lo-fi designs and notes taken by participants
and workshop leaders are all potential information
sources.

After the workshop make a compilation of the ma-
terial.

Tips

It might be well invested time to do an ad hoc test-
ing activity of current technology before the de-
sign activity if you are conducting a design work-
shop on new technology that few users are familiar
with (like mobile navigation systems).

Spend some time to introduce the design activity
if you are conducting one. Not all workshop par-
ticipants feel comfortable making lo-fi prototypes
with hobby material.

If you are having several groups for a workshop,
make sure you assign one moderator to each
group, who is involved in the project and is able to
help the participants when needed.
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Inclusion

Several design workshops methods were originally
developed to support discussion among citizen
groups with limited resources for decision mak-
ing in public planning. This approach seems also to
work well when discussing accessibility issues. Use
a variety of workshop material — be it material for
designing, note taking or other documentation, to
ensure that participants with some kind of impair-
ment are able to take full part in the workshop and
able to access the results generated.

Expected outcome
Design workshops often generate novel ideas and
invoke creativity. Store images, video and scan
notes taken during the workshop. Analyse and
summarise the outcome from the workshop. High-
light, for example:
= unique and innovative group design propos-
als
= unique and innovative quotes from work-
shops

Further reading

Greenbaum J. and Kyng M. (1991) Situated Design.
In J. Greenbaum & M. Kyng (Eds.): Design at Work:
Cooperative Design of Computer Systems, Law-
rence Erlbaum, Hillsdale, New Jersey, pp. 1-24.

Kelley T. (2001) The Art of Innovation. A Currency
Book Published by Doubleday.



20. Informal usability testing

Background

Although much testing is (and should be) formally
planned, there is also the possibility of doing infor-
mal tests. These can be done while doing demos at
conferences or fairs, or at any other occasion when
you meet end users. Whilst the results are not as
reliable as other more formal tests, they do pro-
vide the possibility of gaining early feedback and
refining a design and can be incorporated as part
of a user centred design process.

Description

An informal test can take place anyplace and any-
time. Since it is informal it is usually less planned,
but some planning and preparation may be need-
ed in order to have something to test.

Informal tests can be a valuable source of informa-
tion — particularly for idea generation or as a way
of obtaining initial feedback before a real test.

Example

When doing a demo at a conference you can ob-
serve how people use your design to gather ideas
and opinions.

How-to
The informal nature of this type of test makes it
hard to put down any particular rules, but some
suggestions may still be useful:
1. You often get more out of an informal test if
you plan in advance.
a. What is it that you want to know?
b. What do you need to prepare? What
materials do you need?

¢. What can go wrong? Always try to have
some backup solution for technology
failures.
2. As for every other type of test, it is a good
idea to do a pilot.

Tips

When interacting with the users it is important to
show how valuable you think it is that someone
tries out your stuff. Encourage comments and be
open also to criticism. Try to avoid being defensive
about what you have done — criticizing/antagonis-
ing a potential source of useful information is not
a good idea.

Inclusion

Remember to design a flexible setup that can be
used by persons with different abilities. Have a lay-
out that works if a person can’t see or hear very
well. For mobile demos you also need to consider
wheelchair users and avoid stairs or rough/sandy

Techniques

An open house day where users are allowed to test differnt forms of assistive technology

ground. You should also consider if there is a need
for sign language or simplified presentation.

Expected outcome

Informal tests can be expected to give you a better
understanding of how people react to your design.
You are likely to get input that helps you in the cre-
ative process — both with idea generation and with
evaluation. You also need to do more formal tests
— but informal tests are a valuable complement,
which allow you to easily get feedback from a large
number of users.

Further reading

Preece, J., Rogers, Y., Sharp, H. (2002) Interaction
desigh — beyond human-computer interaction,
John Wiley & Sons, Inc.
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21. Controlled usability tests in the lab

Background

Often a designer may have developed multiple ver-
sions of an interface or system that he or she may
wish to compare in a focused way. These systems
may have been developed from focus group stud-
ies or lo-fi prototyping, and the researcher wishes
to determine the usefulness of the designin a more
guantitative way. He or she may wish to consider
how particular tasks affect user performance. Lab
based usability studies allow us to focus on how
user performance is affected by particular changes
in the tasks that users perform, and to quantify
that difference.

Description

Lab based studies involve the user carrying out a
set of constrained tasks with one or more varia-
tions of a system in a controlled environment. In
all cases there will be at least two systems or task
variations that will be compared (the independent
variable [IV], which the experimenter controls),
against each other on a number of metrics (such
as time taken, accuracy, etc.) called the dependent
variable (DV).

Each combination of 1Vs is called a condition. The
key element of these studies is that there should
be no other differences between the conditions
than the differences of the IVs. This means that the
experimenter must control all other factors includ-
ing lighting, instructions given to participants, am-
bient noise and temperature. To assist with this,
these studies are usually carried out in a dedicated
usability laboratory. The measures of the DV are
then compared using a statistical analysis (such

as a student t-test or other appropriate statistical
analysis) to validate the hypotheses derived from
the research question. Controlled studies are use-
ful as:

= They allow study of particular aspects of a
user interaction in a way that cannot be done
with less formal studies

= They are fairly cheap to perform, and can be
useful as a pilot test of more long term stud-
ies, or more expensive off-site evaluation

= They provide a concrete analysis of the per-
formance of a system or technique .

A haptic usability test in a laboratory

They are not suitable if:
= An understanding of how a system fits into
everyday life is desired

Techniques

= If the system required the interaction of ex-
ternal facilities (e.g. GPS navigation)

= The designer is trying to decide amongst a
very large number of design decisions or the
design space has not been constrained. In
such cases low-fi prototyping and brainstorm-
ing may be more appropriate.

How-to
A controlled study will usually involve the follow-
ing steps:
1. Construct a research question that you wish
to answer;
2. From that, derive a set of testable hypoth-
eses;
3. From these determine the Independent
Variable(s) and Dependent Variables;
4. Develop a set of representative tasks that a
user will perform;
5. Create the training materials, and the proce-
dure the participant will perform;
6. Ensure that, as much as is possible, any con-
founding variables are accounted for;
7. This can be done by counterbalancing (vary
the order participants carry out conditions);
8. Carry out two or three pilot tests to confirm
if the experiment can be completed;
9. Run the experiment and analyse the results.

Tips

Quantitative studies will tell you if a system is bet-
ter than another system, but the results may not
tell you why. It is always useful to add a short dis-
cussion and questions session to the end of the
study to gauge participant’s subjective views.
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Inclusion

As with all experiments, the study should be de-
signed according to the subset of users that the ex-
perimenter is interested in. Materials can be read
out or printed on special materials if required. A
pilot study is useful in determining how an experi-
ment should be adapted.

Expected outcome

The controlled study will usually produce a quan-
tity of objectively measured data, such as task
times, number of correct answers or in some cases
eye-tracking data. These data can be analysed to
answer the hypotheses and the initial research
questions.

Further reading
Miller S. (1984) Experimental Design & Statistics,
2nd Ed, Routledge.

Rubin, J. (1994) Handbook of Usability Testing,
John Wiley & Sons.

Greene, J., D’Oliveira M. (2006) Learning to Use

Statistical Tests in Psychology, 3rd Ed. Open Uni-
versity Press, McGraw-Hill publications.
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22. Mobile usability tests in the field

Background

Whilst lab based usability studies can be used to
quantify the particular differences between two
or more systems, they, by nature, assume a user
would carry out tasks in an office or at a desk.
The growth of mobile computing, and the devel-
opment of interfaces that assume that the user
would not be sitting at a desk carrying out a task
mean that it is necessary to carry out quantitative
studies in a realistic situation that a user may find
his or herself in.

Description

These type of studies are very similar to the In-Lab
usability tests. The experimenter is again compar-
ing one or more types of interface, or different
types of tasks, in a quantitative way. However in this
situation, the experiment is taking place outside
of the traditional usability laboratory. This means
that the experimenter has much less control over
extraneous environmental variables (such as light-
ing, temperature, etc.). This means that there is
more possibility that those variables will adversely
affect the results obtained. For example, if the user
is carrying out a navigation task on two different
systems in a public pedestrian shopping area, per-
formance may be affected by the system, but also
by how busy the shopping area is when the study is
carried out. This is something the experimenter has
limited control over. It may mean that some trials
need to be discarded. There are several different
situations that can be used for such testing, and it
depends on the actual system under consideration
which is best. Many studies have looked at naviga-
tion systems in walking and GPS navigation using

parks or other quiet but public areas. Other studies
have considered how particular use environments
such as on the subway or a bus affect performance
when interacting with mobile devices. In all cases
the experimenter needs to consider how the real
world will affect performance and ensure that ex-
treme cases of confusion do not occur.

Such studies are particularly useful as:
= They allow systems to be quantitatively vali-
dated in real world usage scenarios;
= They can reveal aspects of usability that
would not be found in a controlled lab study.

A group of users trying out GPS devices

However, they have issues as:

Techniques

= They allow for less control over other factors
that may influence the experiment;

» They require more resources to run and can
take longer due to the need to avoid certain
times of day.

Example

In the HaptiMap project, we have conducted ad-
hoc usability tests in the field to trigger discussions
and creating a common ground between users and
designers.

How-to

Carrying out such a study is the same as for a lab
based quantitative study but with the following
other issues.

= Ensure that appropriate permissions have
been obtained for the test site that will be
used;

= Visit the test site at various times to identify
any significant variations that may affect user
performance;

= Safety of participants must be of the highest
priority. Ensure that consideration is given to
personal safety and be prepared to physically
stop a participant if required. Additionally
avoid areas which present significant physi-
cal danger. The roads of a park may be just as
good as a busy road.

Tips

Ensure you have telephone numbers for partici-
pants. Trials may need to be postponed or changed
at short notice. It can also be useful to measure
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environmental factors to consider against the data
collected. Ambient noise or movement data can be
recorded and analysed if necessary.

Inclusion

The environment chosen will largely affect the in-
clusiveness of the experiment. Kerbs or steps will
affect those with limited mobility and unfamiliarity
for visually impaired users. In such cases increased
safety, perhaps another person whose sole respon-
sibility is to ensure the participant does not put his
or herself in danger, should be used.

Expected outcome

The controlled study will usually produce a quan-
tity of objectively measured data, such as task
times, number of correct answers. These data can
be analysed to answer the hypotheses and the ini-
tial research questions.

Further reading:

Hoggan, E., Crossan, A., Brewster, S.A., Kaaresoja,
T. (2009) Audio or Tactile Feedback: Which Modali-
ty When? In Proceedings of ACM CHI2009 (Boston,
USA). ACM Press Addison Wesley.
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23. Longitudinal studies

Background

A typical usability study only provides a snapshot in
time of the usability of a system, and thus may only
provide insight into a system’s learnability (Meno-
za and Novick, 2008). Conducting a longitudinal
study works around this issue by also considering
the role of time and experience in the usability of
a system. A longitudinal study may be conducted
over the duration of anywhere from a few days to
several decades.

Description
A longitudinal study has been defined by Menard
(1991) as a study in which:

= “data are collected for each item or variable
for two or more distinct time periods”;

= “the subjects or cases analyzed are the same
or at least comparable from one period to the
next”;

= “the analysis involves some comparison of
data between or among periods”.

A longitudinal study may be conducted by either
running repeated measurements in a lab setting or
in a field setting. One way of gathering information
from participants is to conduct a diary study, or
through regular contact with participants.

Example 1: Diary study

A diary study is a longitudinal study where partici-
pants are asked to keep a diary of their usage pat-
terns and interactions with a system over a period
of time. For example, one of the first longitudinal
studies in HCI was a diary study by Rieman (1993)

in which the researchers wanted to gain insight
into how people learnt the functionality of their
computer system over a period of time.

Example 2: Field study

A longitudinal field study is one where repeated
visits are made to the context in which the system
is used. For example, Peters and Allouch (2005)
studied 25 users of a new communication device
over three months by employing a longitudinal
field study.

Example 3: Lab study

A lab study is one where participants are invited to
a session in a controlled environment on a regular
basis. Many researchers classify longitudinal stud-
ies as a form of meta-method —in this way, a longi-
tudinal lab study might have significant similarities
to the traditional lab-based usability study.

How-to

A longitudinal study may be similar in design to a
controlled usability test. However fewer test par-
ticipants may be required. If running a longitudinal
study, the procedure is:

= Derive a research question.
= Develop a hypothesis.

Collect data on at least two occasions. The form of
this data will be dependent on the nature of the
research question being asked, and may be de-
rived from field observations, interviews, etc.

Analyse results.

Techniques

Tips

Ensure that variables are kept consistent across
the duration of the study; otherwise all that will be
tested is the learnability of the system.

A snapshot does not give the whole picture...

Inclusion

Provide an accessible means for participants to
record their data. For example, if running a diary
study, provide a recording device for the partici-
pant. It is also important to be aware of the impact
that a longitudinal study may have on a person’s
lifestyle — for example, participants may have dif-
ficult travelling circumstances.
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Expected outcome

By conducting a longitudinal study, it is possible to
monitor the effect of time on a user’s interaction
with a system. This means that a more accurate
analysis of the usability of a system can be done.

Further reading

Dumas, J. (2002) User-based evaluation, in J. Jacko
& A. Sears (Eds.) The Human-Computer Interaction
Handbook, Mahwah, NJ: Lawrence Erlbaum, As-
soc., p. 1112.

Menard, S. (1991) Longitudinal Research, Newbury
Park: Sage Publications.

Mendoza, V., Novick, D. G. (2005) Usability over
time. In ACM 23rd International Conference on
Computer Documentation, ACM Press, pp. 151-
158.

Peters, O., ben Allouch, S. (2005) Always connect-
ed: a longitudinal field study of mobile communi-
cation. Telemat. Inf. 22, 3 (Aug. 2005), pp. 239-256.

Rieman, J. (1993) The diary study: a workplace-ori-
ented research tool to guide laboratory efforts. In
Proceedings of the INTERACT ‘93 and CHI ‘93 Con-
ference on Human Factors in Computing Systems
(Amsterdam, The Netherlands, April 24 - 29, 1993).
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Example: early design -

A typical user-centred activity in the early phase of
a design process is a design workshop. Here will we
describe an actual design workshop that took place
in November and December 2008 in the HaptiMap
project. The aim was to investigate user require-
ments related to maps and location based services
for both elderly and visually impaired users.

This explorative study had three parts:

1. A discussion/focus group meeting where
the groups also tested different navigational
systems informally in a scenario walk.

2. A diary study performed over a week where
the participant recorded his or her experi-
ences of everyday routines when travelling.

3. A design workshop in which each group envi-
sioned new kinds of interaction with mobile
navigation systems by building and demon-
strating low-fi prototypes and demonstrated
these in a simulation walk.

The study in this example combined the following
elements:

Ethics: At the very first session we asked the partic-
ipants to read and sign the informed consent. This
information was already emailed to all of them to-
gether with a note that they were covered by in-
surance during the workshop activities.

Questionnaire: At the first session we asked the
participants to fill out a questionnaire. The ques-
tionnaire followed to a large degree the template
provided in Appendix C. For our visually impaired

design workshops

participants we provided assistance to complete
the form.

Focus group discussion: Based on the questions
in the questionnaire we had an open discussion
where all kinds of questions and issues where de-
briefed.

Contextual focus group/test: To get a more con-
crete vision we then asked the participants to use
a few different commercial navigation systems. We
had planned a short outdoor route, and we also
video recorded the walk. To demonstrate current
technology, we made use of an iPAQ with a Tom-
Tom navigation system and a Garmin GPS during
the outdoor session. This was supposed to support
the imagination and the feeling of using a device
in a real situation and trigger discussion between
users and researchers.

Diary study: We had prepared a paper version
as well as a non-graphical electronic version for
the visually impaired participants. This way they
could fill in the diaries using their own computer
at home.

User workshop: In this session the participants
were asked to design lo-fi versions of potential ser-
vices. These were demonstrated using bodystorm-
ing-like methods.

The study involved a group of eight persons: five
elderly people between 67-78 (2 male / 3 female)
and a group of three relatively young visually im-
paired university students (1 male / 2 female).

Examples

Even if the outcomes from the design workshops
varied, both our user groups had many require-
ments in common. This indicates that the study
was useful for delivering rich results. We found the
combined study design to be very fruitful, and we
feel this type of more longitudinal user and design
study is well-suited for early design stages of mo-
bile devices in general.

o
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Example: late design —

In this example we describe a field experiment
designed to evaluate one of the prototypes de-
veloped in the HaptiMap project. The prototype,
called Tactile Wayfinder, was intended as an alter-
native to traditional navigation systems for pedes-
trians, such as TomTom. It uses tactile feedback
instead of visual maps and turning directions to
guide a user along a predefined route.

By building a prototype of the Tactile Wayfinder
we were able to investigate if our tactile feedback
can outperform the traditional audio-visual naviga-
tion systems. Specifically, we wanted to investigate
whether it supports a better spatial understand-
ing, free attention, and ultimately allows better
navigation performance. We therefore conducted
a field experiment where we compared the Tactile
Wayfinder to a TomTom device.

The experiment took place on three consecutive
Saturdays in the city centre of a mid-sized and busy
German city. The task participants had to perform
was to walk two routes using each of the naviga-
tion devices. The routes were chosen to be compli-
cated and to run across places that were typically
very crowded. We assessed familiarity with the
evaluation environment and sense of orientation
through self-reports prior to the study.

The study was divided into the following parts:

1. For each session the experiments and the
participants met near the starting point of the
first route at a well known place. Before start-
ing the actual evaluation, the participants

prototype evaluation

had to fill out a questionnaire containing de-
mographic questions and the questions from
the Santa Barbara Sense Of Direction (SBSOD)
scale. The experimenters then explained the
tactile navigation system to the users and if
necessary demonstrated the use of TomTom.
The participants were able to test both devic-
es before the measurements started.

2. In alternating order, one of the navigation
systems was then made ready for the first
route. Right before starting, the participants
also learned that they had to complete spatial
knowledge tests afterwards so they were to
pay attention to the route they took. As the
participants followed the navigation instruc-
tions, two experimenters followed at short
distances and took notes on a protocol ac-
cording to the dependent variables.

3. When the participants arrived at the end of
the first route they were asked to perform
the two spatial knowledge tests (photo direc-
tion recall and drawing the walked route) and
complete the NasaTLX test.

4. Then, the navigation system was changed and
the participants walked the second route.
Arriving at the second route’s destination,
the participants again performed the spatial
knowledge tests and the Nasa TLX.

Fourteen participants took part in the experiment.
These were mainly young university students. In
this case we wanted participants that were rather
familiar with mobile technology to make the re-
sults more comparable, we chose a homogenous
group. If such tests turn out well recommenda-

Examples

tions can be made to extend the user representa-
tive group after the initial investigations.

The basic idea of experiments is to reveal cause
and effect relations by altering a single aspect in
the study and to look for systematic changes in the
results. In this case we altered the navigation aid
used. Differences in the results can then be attrib-
uted to differences in the design of those devic-
es. Hence, the experiment used a repeated mea-
sures design, which meant that every participant
used both navigation aids successively. The Tactile
Wayfinder served as the experimental condition
while TomTom served as the baseline to compare
against. To avoid sequence effects the navigation
aids were used in alternating order (i.e. we ran-
domly assigned which navigation aid was used
first). If the participants got better or worse in time
due to training or fatigue, we would measure these
changes equally for both navigation aids.

We measured spatial knowledge, level of atten-
tion, and navigation performance. Spatial knowl-
edge was measured by two tests:

1. Participants were presented photos of cross-
ings along the route and they had to recall
how they proceeded there.

2. Participants had to draw the route they had
just walked from memory onto a sheet of
paper that only showed the boundaries of
the city centre as reference.
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The level of attention was measured:
= by self-report through a Nasa TLX and
= by counting how often participants were close
to colliding with another person or object be-
cause they focused their attention on the de-
vice instead of their surroundings.

The navigation performance was measured by:
= recording the time it took the participants to
complete the route,
= how often they felt disoriented, and
= how often they made navigation mistakes by
deviating from the intended route.

The scores that are measured are referred to as de-
pendent variables. Choosing the right dependent
variables is crucial for the validity of the study. For
example, in this case we used completion time as
an indicator for navigation performance. However,
one can argue that walking slowly but effectively is
also “good” navigation performance, but will most
likely result into longer completion times.

The results of the spatial knowledge tests did not
show any significant differences between the Tac-
tile Wayfinder and TomTom. However, there were
strong correlations between a good sense of direc-
tion and high scores in the spatial knowledge tests.
Regarding workload and attention, we observed
significantly fewer near collisions with the Tactile
Wayfinder than with TomTom. Navigation perfor-
mance was, however, worse with the Tactile Way-
finder, as the participants made significantly more
navigation errors.

Accurately reporting the procedure is important for
66

other researchers to be able to replicate the study.
It also needs to be clear in what situations things
were measured, as, for example, it would surely
have made a difference if we issued the NasaTLX
for both devices after the overall study was com-
pleted.

Links
NasaTLX scale
http://humansystems.arc.nasa.gov/groups/TLX/

SBSOD scale
http://www.psych.ucsb.edu/~hegarty/instru-
ments/sbsod.pdf



Appendix A: User activity preparation checklist

This checklist can be used for different user activi-
ties. It was originally made for user workshops, but
you can pick out the parts that fit your activity.

User selection
First one has to decide which users to aim for:
Blind people (blind)
= Guide dog / white can required for navigation
= Depend on Braille / synthetic speech in order
to get information
Visually impaired people (vip)
= Can navigate without special orientation aids
= Can read printed material by facilitation of
glasses and / or magnifying aids
Elderly people (elderly)
= People over the age of 60
One has to decide beforehand which of the user
(sub)groups to invite with regard to the intended
workshop.

Number of Users

In cases where all user subgroups will be present
in the workshop, one has to take care that the re-
spective subgroups are uniformly distributed. A
number of participants less than or equal to twen-
ty is a reasonable group size for the discussions
and activities that take place with the entire group
present. In cases where the workshop only aims
at the blind, up to seven participants are manage-
able. Staff needs to be available for guiding blind
participants. For both remaining user subgroups,
up to sixteen participants is a feasible size. Even
though members of these groups can get by, they
might require support in order to complete certain
tasks. You need also to consider the group sizes for

break-out activities. A size of 3-5 end users partici-
pants is good if the group also will be accompanied
by a moderator and perhaps an additional person
from the staff.

Publication of announcement

Invitations should be sent out between two and
three weeks before the workshop. Depending on
the selected user group there are several means of
contacting them:

Blind participants

Contact the respective disability organizations
(preferably their local chapters) or, if available,
special education or training facilities for the blind.
One could also broadcast this information on the
local radio station(s). Provide accessible electronic
or printed grade one Braille invitations to distrib-
ute amongst possible participants.

Visually impaired participants

Contact the respective disability organizations (see
above). In most cases they also have members with
other visual impairments than blindness, such as
low vision. You could also prepare an article for the
local newspaper(s) requesting readers to inform
possible participants. Prepare electronic and print-
ed (if possible large print) material for distribution
amongst interested parties.

Elderly participants

Contact residential homes, churches and / or pub-
lish an article in the local newspaper(s) / radio
station(s).

All published materials have to contain the name
of the person responsible for the organization of
the workshop and means of contact:

= phone / mobile

= e-mail

= postal address

= standard office hours

Contacting participants

When the list of participants is finalized, personally
contact them all — best by phone — and consider
the following issues.

General questions
= Means of transportation. Be prepared to give
= driving and parking information
» closest bus stop, respective bus lines and
walking directions to the location of the
workshop
» which entrance to take and whom to con-
tact how / where
= Special food arrangements in order to arrange
for appropriate snacks and meals
» diet food
» vegetarian
» vegan
» gluten free
» nut free
» lactose free
= Material provision. Inquire about the best for-
mat of provided materials
» regular print out
» large print
Braille (Grade | only is enough)
» accessible electronic documents

M
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= Level of functional limitations. Ask all partici-
pants about their level and kind of functional
limitations:
» vision
» hearing
» mobility
= in order to prepare appropriate
» barrier-free access to the conference room
and cafeteria
» selection of conference room and, if need
be, accessible restroom(s)
» seating arrangement

Blind / vip specific issues
= Means of transportation
» be prepared to help with bus / train con-
nections
» offer pick up from and delivery to the near-
est bus stop
» offer a shuttle service from and to the train
station
» if need be provide detailed (vip / blind ap-
propriate) walking instructions from the
nearest bus stop
= Guide dogs
» inquire if blind people will be accompanied
by their guide dog and ask if food / water
bowls can / have to be provided

Provision of printed material

If participants request hand outs in a particular for-
mat (Braille, large print / electronic version) make
sure that these documents are ready in time. If one
cannot print Braille / large print in-house, one has
to find a printing house / institute which is able to
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do this. Ask beforehand how long it takes to print
and ship the material and in which format they
prefer the input. If participants prefer an electronic
version make sure that the files are provided in an
accessible format (doc, pdf, html, txt).

Hand outs
Prepare a brief for all participants containing the
following documents:

= short flyer about the company / organization
holding the workshop;

= agenda;

= printed slides of the HaptiMap project pre-
sentation;

= 2 x written consent forms: one signed form for
the workshop organizer to keep in house (this
has to be a regular printed version) and one
for the participant to take home in a format
according to the participant’s preferences (in
Braille for example);

= 2 x questionnaires based on the basic Hap-
tiMap questionnaire with additions and
changes according to the workshop goals:
one regular printed version to be filled out by
participant or workshop assistant and one ac-
cording to participants preferences;

= printed slides of the short introduction to the
design workshop;

= short description of activities in the workshop

= other material related to the workshop, dia-
ries or other cultural probes material, for ex-
ample;

= menu (if applicable);

Further workshop goal-related documents can be
added by the organizers if necessary. If not other-
wise noted, all documents have to be provided in a
format requested by the participant.

Things to organize

The following devices and materials have to be or-
ganized before a user activity with a larger group
of users.

= (digital) video cameras (for recording the
workshop in general and the break-out ses-
sions specifically)
= sample navigation devices to show to users
= material for break-out session like a design
workshop for example (consider that each
group has to be equipped sufficiently)
= note taking material, A1 / A2 flip chart sheets
or similar
= Sufficient number of pens and highlighters
(for the flip charts)
= water / food bowls for guide dogs (if request-
ed)
" meeting room
» with beamer
» with silver screen for presentations
» make sure that the windows have shutters
in order to provide suitable lighting for vip
» meeting room has to be accessible (no
stairs)
» large enough to hold all participants, assis-
tants, guide dogs and companions of blind
/ visually impaired participants
» power outlets if blind / vip participants
would like to bring notebooks / electronic



note takers

» an accessible restroom close by

additional meeting rooms for the break-out

sessions (if possible close by)

one complete hand out brief for each partici-

pant with material in requested format (label

each brief with the participant’s name)

name tags for each participant (arrange seat-

ing order so that sighted participants / assis-

tants are uniformly distributed amongst the

blind / vip in order to assist them)

moderators and assistants to lead break-out

sessions (at least one per break-out group)

food

» always offer something to drink (coffee,
tea, water, juice, etc.)

» snacks for morning and afternoon coffee
breaks

» special food if requested

» if any participants are alleric to nuts, avoid
food with nuts in general

detailed travel descriptions

» nearest bus stop and lines that stop there

» how to get from the bus stop

» how to get to the building entrance (de-
tailed with landmarks)

» train connections

» driving and parking information

Model agenda
This is a suggested agenda for a one day workshop
which can be changed according to your needs.

greeting by the head of division / institute

presentations

» agenda / structure of the day

» presentation of the HaptiMap Project

reading and explanation of the written con-

sent form (WCF)

signing of the WCF (assist the blind / vip par-

ticipants)

organizing of the groups

short coffee break

presentation of navigation devices and short

outdoor exercise

» introduce participants to different naviga-
tional aids

» prepare basis for discussion

fill out general questionnaire (suggestion: do

it in the groups with assistants reading the

guestions aloud and filling in the answers for

blind / vip participants)

lunch break

organize departure: organize shuttle service;

if necessary support further time planning

introduction to design workshop

break out session (design workshop in groups)

coffee break

another opportunity to demonstrate and ex-

plain navigational aids and special devices

presentations of group results

» remember to give positive feedback

introduction to travel diary

= closing of the day

»

»

»

ask everybody for a short statement about
the day

thank everybody for participating

briefly mention what you will do next with
the resluts from the activities
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Appendix B: Informed consent form

Consent to participate in user activities in the HaptiMap Project
1. lam willing to participate in an interview/test in the EU HaptiMap Project.
2. |1 have been informed of the Project’s goals and aim by personnel from
<partner>, which is the responsible Project partner in <country>. | feel
that | have been adequately informed.
3. I have been informed:
a. that | am participating in a project called HaptiMap, which has as its
goal to make mobile navigation services and products accessible for
a larger target group, primarily people with reduced vision;
b. of the purpose of my participation;
c. that the interview/test will be documented in writing and will be au-
dio and video recorded;
d. that I am in no way obligated to answer the questions that are asked;
e. that my personal data are protected by the <Federal Data Protection
Act> which means that my identity will not be disclosed to the public
and that no conclusion can be drawn as to my identity from pub-
lished data. Data provided by me will only be used in the HaptiMap
Project and for scientific purposes. Data concerning my identity will
be deleted after termination of the HaptiMap Project or stored in an
anonymous way.
f. that | at any time and without explanation can discontinue an activ-
ity.
4. | can contact <name of responsible person>, whose address is supplied, if
| have any questions about the Project or my participation.
5. I have been informed that | will not receive any payment for my participa-
tion with the exception of reimbursement for travel.
6. | have been informed that <partner> has taken out special insurance for
my participation that covers trips to and from <partner> as well as the
time spent there.

Place, date
Name

Signature
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Appendix C: HaptiMap common background questionnaire

Participant Identifier:
Experiment:
Experimenter:

Date:

Please complete the questions below as fully and
accurately as possible.

A. Basic Information

1. Gender: Male Female
2. Age:

3. Occupation (current/past):

4. Highest completed education:

B. Hearing, Vision and Motor ability
5. Please rate your visual ability (with the best pos-
sible correction for your glasses):

= Full vision

= Minor vision problems

= Moderate vision problems

= Severe vision problems, with some residual

vision
= Blind

6. Are you colour blind: Yes No

7. If you have vision problems, please provide
some details:

8. Please rate your hearing:
= Full hearing
= Minor hearing problems
= Moderate hearing problems
= Severe hearing problems, with some residual
hearing
= Deaf

9. If you have hearing problems, please provide
some details:

10. Do you have practical musical experience (play-
ing instruments, singing in a choir, etc.):
Yes No

11. Please rate your motor abilities:
= Fully mobile
= Minor motor problems
= Moderate motor problems
= Severe motor problems

12. If you have motor problems, please provide
some details:

13. Dominant hand: Left Right
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C. Experience of Mobile Devices
1. Do you own a mobile phone? Yes No

2. If yes, how long have you owned a mobile
phone?

= Less than 6 months

= 6 monthsto 1 year

= 1 to 2years

= More than 2 years

3. What is the model and brand of your mobile
telephone:

In a typical week, how often do you use you mobile
phone to:

D. Everyday navigation
How often times do you travel using the following modes of transport:

Less than|Once or|3-5timesa|B i
once a year | twice a|year month-
year ly

Monthly | Weekly

Daily

Car

Bus

Train

Metro

Bike

Taxi

. Walking

0 |1-3 |46 |7-10|+10

o (Nfou|sfw|n]e

. Other

4. Make phone calls

5. Send SMS

6. Send MMS

7. Use calendar

8. Take pictures

9. Record video

9. Please provide some details on your other means of transportation:

In a typical week, how many times do you travel for the following reason:

10. Listen to music

Never |1 2 3 4 5 6 | Everyday

11. Use the alarm

10. Work

12. Web browsing

11. Leisure

13. Other

12. Shopping

14. If you use other services, please provide more
details on the services you use:
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13. Other

14. Please provide some details on your other reasons for travel:




How often do you bring the following material on your travels:

Almost always | Often Sometimes Occasionally Never

15. Mobile phone

16. Map (paper)

17. GPS

18. Compass

19. Another person

20. Timetable

21. Other
22. If other, please specify what :
23. How often do you travel new (unknown) routes?

Less than | Once or|3-5 times a|Bi-monthly | Monthly Weekly Daily
once ayear |twice ayear |year
24. How often do you need to plan your journey in advance?

Less than | Once or|3-5 times a|Bi-monthly | Monthly Weekly Daily
once ayear |twice ayear |year

25. Please provide some details on your normal planning tools/strategy:

26. How would you rate your sense of direction (please circle the numbers):

Very Poor

1

2 3

4 5

6 7

Very good

E. Online Map Services on desktop computer
1. In an average week, how often do you access
online map services:

0 1-3 4-6 7-10 more than 10

2. If you use online map services, please tell us
which :

3. Please also tell us how and why you use online
maps:

F. Mobile Map Services
In a typical week, how often do you use:

1. Mobile maps:
0 1-3 4-6 7-10 more than 10
2. GPS (handheld) :
0 1-3 4-6 7-10 more than 10
3. GPSs (in your car) :
0 1-3 4-6 7-10 more than 10

4. If you use mobile map services, please tell us
which:

5. If you use a GPS, please tell us which:

6. Please also tell us how and why you use mobile
maps and/or GPS:
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Appendix D: Persona: Esko
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