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CHAPTER TWELVE

Envisioning Future Needs:
From Pragmatics to Pleasure

JOHN V. H. BONNER
Department of Multi-Media and Information Systems,
School of Computing and Mathematics
Huddersfield University, Queensgate, Huddersfield, HD8 3DH, UK
and
J. MARK PORTER
Department of Design and Technology,
Loughborough University, Leicestershire, LE1]l 3TU, UK

12.1 INTRODUCTION

The success and failure of incrementally changing or radically new consumer products is
ultimately decided in the market place. While there are many factors that influence the
purchase and subsequent use of a product, a product that fulfils user needs should have a
greater chance of survival. However, establishing future needs for future products that use
a high level of interactive technology is fraught with problems.

Future needs have to be assessed against predictions of future behaviour and future
developments in technology. Changes in behaviour and technology usually have
reciprocating effects on each other, making it virtually impossible to draw any firm
assumptions about what people will want and enjoy in the future. This process will always
be more of an art than a science. But how can this ‘art” be improved? '

This chapter describes our atiempts to address this issue by first examining
contemporary user-centred methods and techniques that have enjoyed some degree of
success or popularity in determining user needs in product design and other disciplines.
We then go on to discuss how we adapted some of these methods so that we could
specifically capture future user needs for new interactive products.

Two studies are reported which explore what type of user requirements methods are
best suited for use by product interface designers and to capiuring complex future user
needs. Then, from this standpoint, some ‘characteristics’ of future user requirements

methods and techniques are proposed.
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12.2 CONTEMPORARY APPROACHES TO USER-CENTRED DESIGN

The inclusion of ‘user-feedback® in the development of consumer products traditionally
does not occur until the latter stages of the design process, when users’ opinions on
product variants are sought in ‘hall tests’ or consumer panels. However, with the
increasing use of interactivity in consumer products, users now need to be involved in the
interaction design process.

In the context of product design, different types of user-centred approaches have
been reported, such as storytelling (Moggridge 1993), the use of modelmaking (Dolan
and Wikland 1995), the use of focus groups (Caplan 1990), and more traditional usabiiity
testing methods (De Vries, Gelderen and Brigham 1994),

In comparison, user-centred design principles are more deeply rooted in the field of
human-computer interaction (HCI). Apart from ‘main stream’ methods, which use
observational or interview-based techniques, other approaches have emerged such as the
use of scenarios to develop and refine user interface design proposals. An example of this
is the use of cards, in discussion groups, to describe scenarios, which allow participants to
specify and evaluate computer user interfaces, One method, known as CARD
(Collaborative Analysis of Requirements and Design). This is coupled with a ‘low leve]®
approach known as PICTIVE (uses cards to facilitate the articulation of group task
activity to establish system requirements to support this type of activity ‘Plastic Interface
for Collaborative Technology Initiatives through Video Exploration’) which provides a
close-up view of interface design proposals (Muller ef al. 1995). The CARD approach
has been modified by Lafreniére (1996). This modification, known as CUTA, enables a
simple, user-derived task analysis to assist in interface design through the use of cards.

Both the CARD and CUTA methods use cards to depict elements of task activity
such as task objects, for instance telephones and notepads, and process-based activities
such as methods of working and situations; participants within the task activity are also
depicted. Participants in both methods have identifiable and specific roles related to the

task flows under discussion in the card sorting exercises. In both methods the cards are
used as ‘transitional objects’ or points for discussion, in order to make explicit
assumptions and interpretations about existing and future workflow methods. The
methods require the participants to select task elements and place the cards in an agreed
plan or sequence.

Many of these methods allow end-users greater possibilities to participate in and
influence design decisions. Therefore, the user involvement in the design process moves
from a consultative, or a merely user-centred role, to an active decision making or
participatory role (Ehn 1988; Greenbaum and Kyng 1991). One of the problems with user
participatory design, however, is how to provide adequate and appropriate support to
users while they are engaged in design activity. Damodaran (1998) provides guidance by
providing appropriate infrastructures within which users can operate. However, this
guidance is aimed at organisations with management tiers with complex and interrelated
decision making mechanisms. The challenge is to introduce effective participatory design
at the product development level. Little has been reported on how true participatory
design methods can be successfully implemented into product design organisations, but
some attempts have been made to identify the hurdles in this process (Bonner and Porter
2000).

We therefore set about developing a user participatory design tool that could bujld
on some of the methods described above, but which would also consider other factors that
are important to the capture of future needs. These included:

*  Encouraging users and designers to consider a wide range of speculative, innovative
or novel aspects of interface design. This was important because consumer product
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interfaces vary in design characteristics more than computer user interfaces. Design
factors such as display size demand less conventional interaction styles. Further-
more, the intraduction of convergence-based technologies (telecommunications,
computers and consumer products) suggesis there will be many new commercial
applications in the future.

Allowing the consideration of pragmatic user requirements such as usability, and
less tangible requirements such as relevance to lifestyle and pleasure. All these
factors are important to the product’s success.

Any proposed design tool has to be quick and easy to implement, without involving
a high level of training either for the designers or the users. Also, most importantly,
the design tools need to be developed in such a way that designers take ownership
of them and continue to use them without further intervention or support. This is a
critical and major departure from other methods described above, where ownership
and the motivation to use participatory methods belongs to the facilitators. Our
approach was to train designers to become implementers of the design tools; to
convert them to use such methods. We had to design the tools so that the benefits
and rewards of such a process quickly become obvious.

One of the main problems with user participation is that users find it difficult to
communicate ideas or concepts which are beyond their own experiences. Criticisms often
levelled at introducing user participation methods are that they do not know what they
want or cannot articulate their needs. If they can, they do not know what is possible or
impossible. They find it difficult to be perceptive about how they might use a product or
conversely they respond superficially.

Therefore, the use of focus groups, questionnaires and product clinics often depends
upon users being able to anticipate scenarios of product usage with which they are
familiar, or being able to reliably describe or interpret their own usage behaviour with
existing products. While these methods can reveal very useful information if performed
correctly, designers can often be left with a huge amount of data that provides little
insightful information which can actively assist in the specification and design of a
product interface. Data gathering methods may require considerable analysis before any
meaningful results can be revealed.

A ‘card sorting” tool appeared to offer an approach that could overcome many of
these problems. We could see four main advantages over more traditional user

requirements capturing methods:

e  The cards provide a discussion mechanism, or act as ‘transitional objects’ allowing
more critical contextual thinking to occur.

e The process would allow cards to describe novel interaction styles without having to
design the interface to support such a concept. This also allows participants to
interpret or define concepts on their own terms.

e  Cards can suggest concepts divorced from defined or existing technology, therefore
product functionality not currently possible can be discussed.

e  Card sorting exercises can provide a physical schema or representation of tasks

which may assist in interface design.

We devised a set of card-sorting exercises that we thought would be appropriate for
designers. The objective of the two studies was to establish if this kind of approach was
acceptable to designers and whether it was effective. If so, we wanted to know how the
design tool should be structured to ensure that it is used successfully and produces valid

and meaningfu! results.
The first study involved practising designers working on the development of




12.3 STUDY 1

Three designers from a large manufacturing organisation of domestic appliances
volunteered to participate in the study. The designers agreed to use the proposed

workshops to develop some proposais for a current design project related to advanced
cooker interfaces.

Procedure

Four workshops were conducted over g two-day period, and al three designers were
involved in the majority of the workshops. They were provided with verbal and written
instructions on how to implement the card sorting tool, and were briefed on how to
intervene and gather user requirements, They were instructed o take notes on the

emerged from the exercises, The workshops and each s
introduced and explained by the researcher. During the exercises the researcher took little
active part but took notes throughout the fonr group sessions,

The participants in the four workshops consisted of volunteer factory and office
workers from the one of the manufacturing plangs. Each group contained five or six male
and female participants who were randomly assigned to each group, All workshops were
video recorded for further analysis. Each 8roup was given an introductory explanation of
the purpose of the exercises.

All groups were given the four exercises io do, which Wwere presented in the same
order to each group. They were told that they had to prepare and cook a meal and explain
the process by placing a set of cards on a table. It wag explained that they had to decide
how and where they placed the cards. The only ryle they were asked to comply with was
that they must discuss the process a3 a group and arrive at consensus agreement if any
differences in opinion were found, They were also encouraged to talk to each other about

Switches, medium-level functions included auo timers and temperature probes, while
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articipants would be able to identify aspects of cooking that they enjoyed or disliked and
to make inferences about how their cooking habits could result in changes to the cooker
interface.

The last exercise required the placing of cooker function cards under different
character profiles. Participants were asked to match cooker functions to different profiles
that reflected different levels of interest and enjoyment in cooking and the use of cooking
technology. The intention for this task was to find out if users could make ‘third party’
design decisions on behalf of fictional characters.

In the final exercise one of the participants was asked to read out the character
profiles from the cards provided and then to discuss what type of cooker features would
be most suitable for each character profile. At the end of the exercises, patticipants were
asked by the designers to make comments and to reflect on the card sorting process.
After the participants had left, the rescarcher asked the designers for their thoughts and
where improvements could be made.

Results

The design exercises definitely provoked discussion about cooking methods and
strategies. However, this was not controlled or steered by the designers and therefore
discussions were at times irrelevant to the objectives of the exercises, with many
discussions resorting to personal experiences of cookers at home. Participants were
observed adding function cards with little thought for their consequences to other related
function cards, or the implications in terms of interface design. There was also a tendency
to select functions based on normal cooking habits rather than on the cooking task
presented.

The designers expressed initial concern about the card sorting exercise and were
hesitant about a process over which they had no direct control. They were not sure how
participants would react to many of the vague or unclear proposals depicted on the cards.
During the exercises they appeared to be unclear of their role in the process, although
they were more prepared to get involved in discussions at the end of the sessions.

The designers were surprised fo observe participants demonstrating often conflicting
user needs. For example, some of the participants expressed a strong suspicion of
technology but were happy to consider some quite radical and advanced proposals during
the exercises. When the designers were asked why they had not taken notes for use later
on, they said they did not feel this was necessary. They felt that from the card sorting
exercises they had a clear understanding of the direction they could take with future
cooker interface proposals. They reported that the process had provided them with many
new ideas and they found the exercises extremely illuminating and worthwhile. One
designer said ‘in the five years I've been here 1 have never been able to gather as much
useful information from users as I’ve been able to do here’. They were encouraged and,
indeed, surprised at the way the participants dealt with the sitnation, and thought that
some of their ideas were very useful.,

12.4 STUDY 2

In the second study, we decided to continue the development of the design tool, using
post-graduate design students studying MA Digital Design at Teesside University. The
key difference to the first study was the introduction of a further set of exercises once the
card sorting exercises were complete. These were introduced as *scenario design’ based
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activities, where more refined design proposals from the card sorting were tested using
real-world scenarios.

Procedure

Six students volunteered to undertake the optional 135-week module in ‘Interaction
Design’. They were aware that some of their studies would involve untried methodologies
and that therefore clear guidance would not always be possible due to the use of design
tools currently under experimental development. Five of the students were graduates in

industrial design and one in fine art. All students worked on their own interface design
proposals,

the design of their own card sorting exercises. On completion of this work, students were
asked to provide a methodological description, their findings and a critique of the
exercises.

After this, the scenario design tool was introduced using one of the student’s
proposal as a case study — an interactive tourist map and navigational unit, The student
was asked to prepare a block model of the device and be able to describe in high leve]
terms the functionality of the device and how a user might interact with it. The students
then developed a scenario in which a tourist must find their way from a railway station to
a Tourist Information Centre. We then conducted a role playing session, where one of the
students acted the role of ‘“tourist’ at the local city railway station using the ‘prototype’
device, while the ‘designer’ then talked through the features and functions as they were
requested by the “tourist’. This exercise provided all the students with an opportunity to
understand the objectives of the scenario design tool, and also to consider how this
approach may be adapted for their own needs.

After this workshop, the students decided to conduct some scenario design work
between themselves before working independently. The students then carried out their
own scenario design activity and written teports were provided on their experiences.

Resulis

In general, there was a positive response to the use of the cards, with many responding
that having done it once they wouid have a much better understanding of how to conduct
exercises in the future. Again, some reported surprise at the level of insight their

provided constructive criticism on how card sorting could be improved.

The design students expressed uncertainty about how to introduce, control and
conclude design issues during scenario design activity, but were surprised at the quality
and inventiveness of suggestions made by the participants used in the scenarios, Most of
the student designers reported problems in recording and noting participants” comments
but felt that this would improve with practice. All the students enjoyed working with the
participants although they did find problems with the quality of the feedback.
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12.5 DISCUSSION

Overall, in the first study the card sorting tool was regarded as successful by both the
participants and the designers. The designers found it a useful device for gleaning user
requirements and testing some speculative interface design proposals. Our concern was
that despite the designers having read the design tool instructions and having our support
throughout the planning and execution of the card sorting exercises, they were still
unclear about their role, how they should control the exercises and also what they should
be concluding from the outcomes.

We felt that to overcome some of these problems we had to improve the design tool
so that the involvement and role of the designer was more explicit (which occurred in the
second study). The objectives of the card sorting exercise needed to be clearly defined
and made more explicit both to the designers and the participants. Although using high
level or broad description cards generally worked well, particularly in promoting active
discussion amongst the participants, cards needed to be compesed more carefully and

more accurately to reflect potential user needs. The designers also needed to be actively

involved in the process and be able to effectively giean information from the exercises.

The second study provided an opportunity to test some of the conclusions we had
drawn from the first study, in particular the notion of participatory design involving more
real world scenarios and making the process more explicit and transparent. Real scenarios
were introduced to see if many of the learning problems experienced by both the
designers and participants could be improved, and also to reduce dependence on
«contrived® tasks. This was indeed effective, but the game playing rules still appeared. to
be unclear. While further attempts were made to clearly describe the steps involved in
conducting the card sorting exercises, the only effective mechanism was through
experiential learning. Students frequently stated this in their reports. They progressed
through ‘doing’ rather than through instruction.

There was no doubt that this method of gaining user requirements had an affect on
some of the students. One student reported that his whole perception of design had
changed in light of using the design tools. Despite this a dilemma still remains. On the
one hand, both the designers and their participants appeared to enjoy the experience and
thought it worthwhile. On the other hand, there was still too little evidence that
meaningful outcomes were being gained from the process.

It should also be noted that, in the second study, design students were being used.
As students they are motivated by assessment which will inevitably distort their design
behaviour and attitudes towards the design tools. Furthermore, design students have more
time, are more willing to experiment and can take more risks than practising designers.
The results from the second study must therefore be treated with a degree of caution, as
demonstrable acceptance with student designers is not necessarily an indicator of success
in a commercial environment.

12.6 CONCLUSIONS

Clearly the studies demonstratc a paradox. Both the designers and the users or
participants expressed enjoyment in using the design tools, but there is little tangible
evidence that valid and reliable outcomes are being obtained. The design tools, however,
have demonstrated that designers can influence the way that users articulate their
perceptions and intuitions about future products and their associated needs. It is
encouraging that many of the participants could articulate feelings beyond usability, and
could begin to consider strong and deep subjective feelings relating to their future
expectations of and preferences towards very speculative design proposals. Designers in
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both studies remarked on the insightful commen(s that participants were capable of
making. In spite of this both studies Suggested that much of the design data gathered by
the designers were a result of serendipity rather thap of systematic ang planned
investigation.

In summary, if this type of approach to capturing future, highly subjective user
requirements is to Prove successfi, subsequent generations of these methods will need 1o
consider the following factors:

1. Bringing designers and participants together through scenario game playing appears
be an effect j i i i

through experientia] learning,
3. Process mechanisms still peed to be developed that help to control and guide
discussion within the design space or problem. These mechanisms need to help both
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