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Abstract

The aim of this dissertation work is to develop thinking models and tools that would help
in understanding user experience (UE) related to information appliance (IA) product
concepts. A product concept is understood in this dissertation as a rough description of the
technology, functionality and form of a product or a service, which is created during the

very first phase of the product development process by a multidisciplinary design team.

The dissertation provides answers to five research questions through constructive research.
The first question discusses distinctive features of UE with terms that would be useful in
practical design work. Several approaches explaining UE were found in literature but none
of them looked at UE in the holistic and dynamic way, which was necessary in user-
centered product concept design (UCPCD). According to the presented conceptual model
UE is a result of a motivated action in a certain context. The user’s previous experiences
and expectations influence the present experience, and the present experience leads to
more experiences and expectations. Moreover, there are two different kinds of user needs:

motivational level and action level.

The second research question discusses methods that can be used in user research to
understand user needs. Two kinds of methodologies are discussed: those that reveal
motivational level needs, and those that can be used for studying action level needs.

Several different kinds of techniques should be used to discover narratives on user needs.

The answer to the third question of generating product concept ideas discusses four
different methods that could be used among designers or together with users while
generating product concept ideas. The results of all techniques were use cases which could

be presented in a narrative form.

The fourth question is about the evaluation of UE probes during the UCPCD process. It
became clear that traditional usability testing is not a suitable method for evaluating UE
probes because in traditional usability testing use cases are given to the users and not
created by them during the testing session. In UCPCD the users should be given only
probes that enable them to create their own ways of using the product concept. Probes

include both low-fidelity prototypes that are presented to the users in a laboratory setting



parallel with use scenarios, and high-fidelity prototypes that can be tested in the users’ own

environment.

Finally, the fifth question describes the phases and activities of UCPCD process that take
UE into account. It was discovered that the form of narrative is common for all activities of
the process. Moreover, user research should be done twice: first to study motivational level
needs and then action level needs. Also prototyping is useful to do twice during this
iterative, user-centred process: first with low-fidelity prototypes and then with high-fidelity

prototypes that can be tested in the users’ own environment.



Foreword

My career as a human factors researcher began after I got a very inspiring position as a
research assistant at the Telecommunications Laboratory (Helsinki University of
Technology). I started by investigating new technologies for the speech impaired, then
took part in developing communication among home care organisation members, and later
I tested the usability and quality of service (QoS) of information retrieval services and

video conferencing.

I was very enthusiastic and happy about the work but in 1996-1997 I started to question the
usability engineering approach while exploring the newest generation of personal digital
assistants, and both mobile communication and Internet services. First of all, usability
engineering seemed to take information and communications technology (ICT) as granted,
never asking if people would really need the new technological innovations. Secondly, it
mainly focused on creating artefacts for effective work, or services that people would use
to kill time. The trend was to fill our offices and homes with gadgets and new computers

with network connections that we would use mainly alone or virtually together.

Luckily, at this stage I was invited by professor Martti Méantylé to join a European research
project, Maypole, to study new communication means among children and their social
network from the user experience point of view. Maypole was an opportunity to
investigate people’s leisure needs for information appliances with various methods.
Moreover, each time when a new product concept idea was invented it was tested with
people — not only from the usability point of view but also from acceptance point of view.
The project ended with field trials of one of the promising product concepts. The field
trials revealed how people would use the concept in their everyday life settings and who
would accept it best as part of their everyday activities. On the basis of the trials we could

provide further design guidelines related to that concept.

After Maypole I participated in a research project called eDesign that aimed to include
emotions into user-centred design of information appliances. This approach again went
beyond traditional usability engineering. In that project I had the opportunity to do
literature review on emotions in product design, and to test a user research method that

took emotions into account.



At the time of the writing of this thesis I do research in a project called between. In this
project I have been able to apply all the lessons I have learned during doing this
dissertation. Again, the aim is to study new ubiquitous computing technologies from the
user experience point of view by first exploring people’s motivations to interact with such
technologies. Only after that the research question changes to how people would interact

with those technologies.
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PART |

In the next chapter 1 the motivation for doing this dissertation is explained, and its main
research questions are presented. Chapter 2 presents a literature review on current
knowledge on user experience. Chapter 3 explains the methodology used in the
dissertation. Chapter 4 includes the answers to the research questions, and finally, chapter

5 presents the main conclusions and ideas for further research arising from this research.

1 Introduction

Compared to conventional PC applications, new information appliances (IAs), such as
third generation mobile phones, are very challenging for user-centered designer to work
with since [As are usually designed to enhance only a restricted cluster of actions, their
input devices are not restricted to mouse and keyboard, they can be connected with each
other, they might include interactive digital content, and they can provide access to
information retrieval systems. Moreover, they might become widespread consumer
products. Also the technical constraints make user-centered design (UCD) of 1As very
challenging as they usually have less computing power and memory, a smaller screen, or

more limited power source than PCs have. (See table 1).

Table 1. Designing IAs is different from designing PCs due to technical differences.

PC IA

General-purpose due to lots of memory Restricted cluster of actions due to limited
and processing power memory and processing power

Mouse and keyboard Voice, keys, touch screen

Big screen Small screen

Unlimited power source Limited power source

Stand alone or fixed network Wireless networks or ad hoc networks

Despite these interesting design challenges, this dissertation goes beyond the detailed
design of TA gadgets, and will focus on creating thinking models and tools for

understanding user experience related to IA product concepts. The assumption is that in the
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early phases of product development detailed interaction design is not needed but the
designer must first understand what the user would do and why with the product concept in
certain contexts of use, and then he/she can concentrate on how the user would interact
with the product concept. This understanding is gained by applying explorative product
concept design methodologies. This way the designer is able to look at the product concept

as a whole from the user’s point of view (see figure 1).

Explorative
Product
Concept Design

User Experience

Holistic Design

Figure 1. The aim is to allow the designer to look at the product concept in a holistic

way, and not from detailed interactions point of view.

A product concept is understood in the dissertation as a rough description of the
technology, functionality and form of a product or a service, which is created during the
very first phase of the product development process. According to Ulrich and Eppinger
(1995) the first phase should be done by a multidisciplinary team. The team should identify
customer needs, generate alternative product concepts in response to the needs, and select
one or more concepts for future development by evaluating and comparing the concepts

with respect to customer needs and other criteria.
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The outcome of the product concept development, the specification of a product concept or
concepts, should describe among others how the concept would satisfy customer needs
(Ulrich and Eppinger, 1995). It is usually presented with scenarios (Erickson, 1996),
sketches or/and rough three-dimensional model(s) (Ulrich and Eppinger, 1995) but
sometimes also with videos (Smith, 1998) and even with theatre techniques (Sato and

Salvador, 1999) depending on the audience of the presentation.

1.1 New product development

Rapid changes in consumer needs, new technologies, shortened product life cycle, and
increasing domestic and foreign competition require companies to put effort into new
product development. At the time of writing this dissertation, the information and
communication technology (ICT) industry is facing such challenges. Consumer
empowerment, media convergence, mobile Internet, third generation mobile phones, and
company fusions are issues discussed when describing what might happen in future ICT

businesses, in which IA systems and their users have an important role.

1.1.1 Conventional vs. explorative product development

In the situation when both the market and the technology are ill-defined and evolving, and
the two interact, it is impossible to predict what product (IA system) will eventually be
offered, at what price, to whom, when and where. Moreover, 1A product development is
becoming more and more modular including several stakeholders. Managing such a long
and dynamic process cannot be done only through the conventional, continuous product
development process, but also through discontinuous product development (Lynn, et al.,

1997).

Conventional, continuous product development is analysis driven and aims at incremental
changes in product families. In the early phases of product development process
techniques such as Delphi analysis, concept tests, focus groups, conjoint analysis, and
quality function deployment (QFD) are used to answer such questions as what market to
enter (people), what product to offer, at what price to sell the product (price), etc. The aim

is to “hit the target” as soon as possible (Lynn, et al., 1997).
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In turn, discontinuous new product development requires doing explorative design based
on probing and learning. The approach is associated with uncertainty because it is an
iterative process of successive approximation: the corporations enter an initial market with
an early version of the product (probe), learn from the experience, modify the product and
marketing approach based on what they learned, and then try again. The logic is not to “get

it right” but to “maximise learning” (Lynn, et al., 1997).

1.2 UCPCD - user-centered product concept design

This dissertation studies thinking models and tools useful in experimental, discontinuous
new product development. However, it does not include a marketing or technological
perspective but discusses a design approach focusing on user experience (UE). It means
that the innovation partners include the potential users of a new product under
development in this dissertation. These potential users will simply be called users for now
on. The term “user” will also include people who are assumed to interact with the product

even they would not have purchased it by themselves.

The aim of this user-centred approach is to discover user needs that are not yet clearly
defined. The aim is to create on the basis of user needs probes for non-existing products in
order to let the users to experience them beforehand and give feedback. In this dissertation
these non-existing products will be called product concepts, and the whole explorative

design approach will be called user-centred product concept design (UCPCD).

1.2.1 Discovering user needs

Traditionally, corporations have used market research methods, such as surveys, to get
information about people’s needs. Those methods have worked well in quantifying
customer’s preferences among existing solution options but they cannot really help in
discovering needs that cannot be articulated (Leyonard and Rayport, 1997; Patnaik and
Becker, 1999).

Consequently, more qualitative methods drawn from sociology and anthropology have
been taken into use. These social research methods have provided rich information on

people’s behaviour, interactions and environmental conditions. However, they tend to be

13



more descriptive than prescriptive. Even a most detailed description of a customer’s
behaviour and environments will not help product developers if it does not expose
opportunity for action. But once a need has been identified, designers and developers can

concretise a solution for it.

Therefore, alternative methods have been developed in order to focus on people’s needs
and consequent business opportunities (Patnaik and Becker, 1999). Those methods (e.g.
contextual design approach by Beyer and Holzblatt, 1998) are better integrated into the

process of design and development than social research methods.

Discovering needs is not only important for designers and developers but the activity can
be useful also for the entire business, providing value beyond the development of any
single product because (Patnaik and Becker, 1999):

e Human needs last longer than any specific solution. Thinking of the company as a
provider of a solution might lead to continuously improving that solution but it
rules out creating completely new offerings that satisfy the same need in different
ways.

e Human needs are opportunities waiting to be exploited, not guesses at the future.
Strategic product development does not have not to depend only on predicting the
future because a crucial part of that future already exists in the form of human
needs.

e Human needs provide a roadmap for development. A company may not have all
those capabilities to satisfy needs but discovering them can help in determining
what corporate skills, strategic alliances, and core competencies should be

developed.

1.2.2 UE probes

The probes discussed in this dissertation are user experience prototypes that are tested
with users in order to get feedback before launching any early versions of marketable
technological systems. Probing non-marketable technological systems is wise from a
corporation point of view because failing (not getting acceptance from users) can be

considered a positive result that increases know-how in the corporation without influencing
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consumers’ attitudes towards the corporation image. If failure happened with a marketed

product, it could damage the corporation image.

UE probes differ from cultural probes that were first presented by Gaver et al. (1999).
Cultural probes were used for user research in order to get inspirational data about users’
beliefs, desires, their aesthetic preferences and cultural concerns. In practice, cultural
probes were packages given to 10 users including postcards with little questions, maps
with request to mark significant places, camera to take pictures of certain occasions, photo
album and media diary. UE probes are not for collecting inspirational data on users but to

collect data on why, for what and how users would use a product concept under design.

1.2.2.1 Xerox Research

There is at least one company, Xerox, who has reported the use of similar explorative
probing with prototypes in their Palo Alto Research Center (Brown, 1997). They also use
the term “user experience” when trying to understand the possible usage of new

technologies (Edwards et al., 2001).

According to Brown (1997) Xerox Palo Alto Research Center does explorative design in
order to reinvent the corporation. This means that PARC researchers have produced new
innovations not only together with their own employees who both use and develop Xerox
products, but also together with the potential users of their possible new products.
Moreover, they build simulations and prototypes of those innovations in order to
communicate how the innovations might influence people’s work inside and outside the

corporation in future.

The simulations and prototypes have worked as communication tools both for corporate
managers and for users (Brown, 1997). When showing “the conceptual envisioning
experiments” to the corporate strategy office, the aim of the researchers has been to find a
way to open up the corporate imagination — to get people to move beyond the standard

ways of thinking about Xerox products.
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1.2.2.2 Experience prototypes

In general, prototypes are design representations, and they aid in the communication
process inside a design team and with users. Leonard-Barton (1991) identifies five types of
prototypes:

1. Two-dimensional (flat) models that can be in practice concept sketches,
drawings, blueprints, specifications, and engineering layouts.

2. Non-functional three-dimensional models that can be divided into rough models
and appearance models. 3-D rough models can be in practise mock-ups, white
models, simulations, site models and “soft” models. 3-D appearance models can
be simulations, CAD models, and finite element analysis models (graphical
representations).

3. Functional prototypes that can be in practice engineering prototypes, feasibility
models, simulations.

4. User test models are in practise working prototypes.

5. Organisation/system models can be “first articles”, first production units or
models that can be used in field pilots in order to test the interaction of the
product with all elements of the social and physical environment in which it

will be ultimately be used.

Experience prototypes are understood here as representations of a product concept that can
be actively explored and used in order to experience the product concept subjectively. An
experience prototype is more than just the “look and feel” of a product concept, it also
communicates what kind of role the design might have in the user’s life, and how
contextual factors, such as social circumstances, time pressure, environmental conditions
etc. might influence use experiences (Buchenau and Fulton Suri, 2000). Therefore,
according to this definition at least Leonard-Barton’s (1991) organisation/system model
types can be understood as experience prototypes. However, more low-fidelity prototypes

can be used as UE probes as well, which is discussed in the chapter 4.4.1.

1.2.3 Multidisciplinary approach

The UCPCD approach discussed in this dissertation is multidisciplinary. Ulrich and
Eppinger (1995) argue in their well-known book on product development that industrial

designers are the ones able to do customer-centred product concept design together with
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marketing and engineering people. This is because industrial designers have skills to
observe customer needs (both ergonomic and aesthetic), they can help to conceptualise the
product by making sketches on form and user interface, and participate in concept
evaluation with customers (see e.g. Battarbee, 1998). Also Sanderson and Uzumeri (1997)
point out the importance of industrial designers among engineers and marketing personnel

as a part of the Sony Walkman success story.

However, people with a background in humanities are also essential for designing new [A
systems concepts. They are able to make user need interpretations from qualitative user
data on the basis of their knowledge on human behaviour and thinking. They can also
apply their knowledge in designing user research and evaluation techniques to suit for each

explorative design process.

Interaction designers specialised in cognitive ergonomics or computer-human interaction
are essential in designing product behaviour to be as consistent as possible with the user’s
expectations and understanding on how the product will react to his/her actions in main use
situations. Besides being physical gadgets with limited functionality manipulated as
directly as possible, IA systems might include rich content (images, video, sound,
knowledge, or/and facts) that the user interacts with. Moreover, IA systems are able to
share information between each other, and might provide access to information retrieval
services. Therefore, interaction design is important already in the product concept design

phase.

Since 1A systems include interactive software, also computer scientists familiar with
communications technology (or vice versa) are needed to build high-fidelity experience

prototypes (see more e.g. Haaramo, 1999).

Norman (1998) calls a team that is able to design IA systems in a customer-oriented way
an user experience (UE) team. Such a team includes social scientists, psychologists,
cognitive scientists, engineers, graphical and industrial designers, and technical writers
who create the user manual for the final product. Also in this dissertation the term “UE
team” will be used when referring to a multidisciplinary group doing user-centered product

concept design (UCPCD) of IA systems.
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1.3 Research questions

The aim of this dissertation is to develop UCPCD thinking models and tools that would

help in avoiding one of the risks in new product development - the risk of not designing the

actual product well enough. These thinking models and tools are especially addressed for

multidisciplinary design collaboration focusing on user experience in the earliest phase of

product development when communication among designers and with users is important

but difficult due to the abstract nature of the work.

Especially, the dissertation aims to answer to the following questions:

l.

What are the distinctive features of UE that are needed to be understood when
doing UCPCD?

What kinds of methods should the UE team use and when in user research for
UE?

How to generate IA product concept ideas?

What kinds of UE probes can the UE team use to evaluate product concept
ideas with users during UCPCD?

How should the UE perspective be integrated with the various phases and

activities of a UCPCD process?

Chapter 4 will provide answers to the questions above.
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2 UE - user experience

User-centered designers consider IAs to be better enablers of consumer experience than
PCs (e.g. Norman, 1998; Mohageg and Wagner, 2000). This is because information

appliances are more affordable, smaller, and more personal than PCs.

Frohlich et al. (1997) also discuss the same issue by pointing out how the user is now able
to carry a computing artefact away from the workplace into other public and private places,
and is able to use it as a personal tool for manipulation of personal information. Therefore,
the usage of such tool relates to the user’s personal life and not only to a slice of life

governed by organisational practices and procedures.

Consumer behaviour involves a series of steps beginning with the acquisition phase,
moving to consumption, and ending with the disposition of the product or service. Much of
the research in consumer behaviour by marketing-oriented people has focused on the
acquisition phase — the factors that influence the product or service choices of consumers.
The consumption and disposition phases have traditionally received less attention than the
acquisition phase according to Mowen (1990). When investigating the consumption phase,
the researcher analyses how the consumer actually uses a product or service, and the

experiences that the consumer obtains from such use (Mowen, 1990).

The consumption phase has been important mainly for service industries, such as
restaurants and amusement parks where the consumer experience is the reason for the
purchase (Mowen, 1990). Pine and Gilmore (1998) calls industries like these “experience

economy’’ the aim of which is to design memorable experiences to customers.

In experience economy customers are like guests that expect sensations, and the seller is a
stager of experiences. Pine and Gilmore (1998) argue that entertainment services are no
longer the only ones who stage experiences but any company might do that in order to
engage their customers in a personal, memorable way. For example, Silicon Graphics
opened its Visionarium Reality Centre to bring its business customers into an environment
where they can interact with three-dimensional product visualisations, and experience the

future product visions of Silicon Graphics (Pine and Gilmore, 1998). The users of [As are
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not, however, passive consumers of staged experiences but mobile and creative actors who

themselves influence their own experiences as discussed in the publication 6.

The remaining sections of this chapter will provide a literature review on current
approaches to UE. In the chapter 4 a new thinking model of UE is presented on the basis of
the literature review and design cases. The new thinking model is presented because the
other approaches described in this chapter do not offer a holistic conceptual model that the
multidisciplinary designers could use as a basis of discussion about user experience during

UCPCD.

2.1 Human-computer interaction design approaches

The human-computer interaction (HCI) approach provides thinking models for usability
engineers and interaction designers. Preece et al. (1994, p. 62) describe the traditional
thinking model in the following way: “The dominant framework that has characterised
HCIT has been cognitive. The main objective in HCI has been to understand and represent
how humans interact with computers in terms of knowledge transmitted between the two.
The major theoretical grounding for this approach stems from cognitive psychology: it is to
explain how human beings achieve the goals they set. Such goal-oriented activity

comprised of performing cognitive tasks that involve processing information.”

This framework of HCI is, however, limited in any design case. For example, in order to
give the first ACM/Interactions Design Award a group of designers created a model of
quality of UE (Alben, 1996) that includes issues going beyond the HCI framework.
According to the model, the quality of experience depends on two kinds of criteria - on
those that are directly related to interaction between the user and the product, and on those
that are related to design methodology:

o understanding of user refers to how well the design team understood the needs,
tasks and environments of the users, and how well this understanding was reflected
in the design process;

e effective design process refers to a well thought-out and executed-out process that is
well managed and includes user involvement, iteration, and multidisciplinary

collaboration
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needed refers to a whether the product meets the user needs, and makes some
significant social, economic or environmental contribution;

learnable and usable means how well a product communicates its purposes and
operation, and how well it supports the user’s different personal styles, and takes
into account the user’s different knowledge, skills, and strategies for problem
solving;

appropriate refers to how well the product solves the right problem at the right
level, how efficient and practical it is, and how well it considers social, cultural,
economic and technical factors;

aesthetic refers to whether the product is aesthetically pleasing and sensually
satisfying, whether it performs well within its technological constraints, whether
the product is cohesively designed, and whether its spirit and style are consistent;
mutable refers to how well the product can adapt both to individual and group
needs over time;

manageable refers to whether the designers understood the product in more holistic
way than just in terms of use. For example, by thinking about how the product

might be purchased, installed, maintained, and disposed of.

Forlizzi and Ford (2000) have been critical towards the ACM criteria by stating that they

are too general to be used in practical interaction design work. They created a new, initial

framework of UE. The framework consists of four dimensions of experience:

sub-consciousness refers to automatic, or fluent experiences that do not require
attention and thinking from the user.

cognition means experiences that require attention, cognitive effort or problem
solving skills. These kinds of experiences occur often when interacting with new
products.

narrative refers to experiences that have been formalised in language explaining
what the user is doing. Product features and affordances offer a narrative of user.
storytelling refers to the subjective aspect of an experience. The user gives meaning
to his/her experiences by telling stories about them. The stories are particularly

relevant for designers learning to understand the user.
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Shifts between those four dimensions are useful in order to understand user-product
interactions according to Forlizzi and Ford (2000). For example, cognitive experiences that
are repeated often enough become sub-conscious, automatic, which means that the use of a
product has been easy to learn. In turn, when an experience shifts from a sub-conscious to
a cognitive one, it means that the user has been faced with something unexpected when
interacting with the product. When a sub-conscious experience becomes a storytelling

experience, the user gives a personal meaning to interactions, and shares it with others.

2.2 Activity theory

Activity theory (AT) is a socially oriented thinking tool for looking beyond traditional HCI
model. It has been applied mostly by designers and researchers of computer-supported
collaborative work (CSCW) (e.g. Kuutti and Arvonen, 1992; Bardram, 1997; Turner et al.,
1999) but also recently by researchers of domestic technology (Graves Peterson et al.,

2002).

AT theory focuses on a unit of activity that includes context. An activity is analysed with
terms of actors (the user and his/her community), and objects of activity (physical
artefacts, knowledge etc.) that have a mediated role. Moreover, an activity is considered to
have a history. A basic principle of AT is that activity has a hierarchical structure with
three levels (Kaptelin, 1996; Kuutti, 1996). The level of activity describes why a person is
carrying out an activity, the level of action explains what she/he is doing, and the level of
operations describes how the activity is realized (Bardram, 1997; Barentsen, 1989) In
other words, activities are oriented to motives. Each motive is an object, material or ideal,
that satisfies a need. Actions are processes functionally subordinated to activities; they are
directed at specific conscious goals. Actions are realized through operations that are

determined by the actual conditions of activity (Kaptelin, 1996).

When looking AT from practical HCI methodological point of view, four considerations
can be detected (Nardi, 1996):
1. A research time frame should be long enough to understand users’ objects.
Activities are long-term formations and their objects cannot be transformed into

outcomes at once but through a process (Kuutti, 1996).
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2. Attention should be to broad patterns of activity rather than narrow episodic
fragments that fail to reveal the overall direction and import of an activity.

3. A varied set of data collection techniques should be used including interviews,
observations, video, historical materials, without undue reliance on any one
method.

4. There should be commitment to understand things from users’ perspective.

2.3 Emotional approaches

2.3.1 Background

Some user-centred designers have tried to go beyond the cognitive HCI framework by
addressing the importance of emotions in product use. This is because products that have
been designed on the basis of human-computer interaction (HCI) models, and have passed
usability tests do not always become intimately linked with people’s lives on an emotional
level (Dandavate et al. 1996; Jordan, 1996; Moggridge, 1999; Rijken and Mulder, 1996).
The emotional link might be as important or even more important than usability because it
creates satisfaction and awareness of the product and brand, and prompts users to be loyal
to that product or brand (Dandavate et al. 1996; Holman, 1986; Montague, 1999;
O’Connor, 1997).

2.3.2 Definition of emotion

In this dissertation, the term “emotion” denotes mental states that last a limited amount of
time (from a few minutes to a few hours). The term “feeling” can be considered (Oatley
and Jenkins, 1996) a synonym for “emotion”, although with a broader range since it is
often used in colloquial language, too. “Affect” in turn has been used in the older
psychological literature instead of “emotion”. “Mood” refers to an emotional state that
usually lasts for hours, days or weeks, sometimes as a low intensity background. Emotions
usually have an object but moods can be objectless, free-floating (Oatley and Jenkins,

1996).

Emotions have usually had an inferior role in the discussion of human behaviour and

thinking. They have often been considered primitive, less intelligent, less dependable and
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more dangerous than cognition. One of the most enduring metaphors of emotion has been
the metaphor of master and slave — cognition being the master in control and emotion
being the slave that is suppressed, channelled or ideally in harmony with cognition

(Solomon, 1993).

However, the metaphor is losing its power, and there is growing interest among cognitive
scientists in conducting empirical research on the relationship between emotion and
cognition. So far, most research has been done on emotion and memory, and has been
heavily influenced by Bower’s semantic network theory of affect (Eysenck and Keane,
1990). The theory suggests that emotions are nodes and links in a memory network, just
like other mental contents. An emotional state, thus, activates portions of the network
associated with information to be retrieved, increasing the likelihood or speed of retrieval.
In neuroscience it was believed that emotions must be an expression of the activity of the
whole brain unlike cognitive functions that could be localised. However, more recently this
view has been modified mainly due to the development of techniques to study the human
brain. Although researchers have not been able to localise the emotional aspects of
behaviour as precisely as cognitive functions (e.g. language), distinctive emotions have
been elicited by simulating specific parts of the brain (Kandel, 1991). Especially, the
limbic association cortex seems to be an important association area for emotional
functions. It is located in the medial and ventral surfaces of the frontal lobe, the medial
surface of the parietal lobe, and the anterior tip of the temporal lobe. Due to the brain parts
it consists of, the limbic association cortex provides one pathway by which emotions can

affect higher motor actions, including cognitive tasks (Kupfermann, 1991).

In fact, there is increasing acceptance towards the assumption that the core of emotion is
readiness to act and the prompting of plans (Oatley and Jenkins, 1996). In other words,
emotions have a motivational function. An emotion gives priority for one of few kinds of
action by giving it a sense of urgency - so it can interrupt - or compete with - alternative

mental processes or actions.
2.3.2.1 Unconscious and conscious emotions

People’s thoughts about their feelings, and so to some degree their action readiness and the

plans people review in a situation, are private. However, other people might recognise the
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individual’s emotions from his/her non-verbal expressions. For example, the individual’s

behaviour might seem to come to a stop, or his/her facial or bodily expressions change.

In everyday life, people tell stories or write about their emotional experiences in order to
become conscious of themselves (Adams, 1993; Oatley and Jenkins, 1996) and of their
relationships with others (Duck, 1998). First, narrative tone and imagery develop in
childhood, then in late childhood and adolescence motivational themes and ideology are
formed, and finally, in adulthood a history of self is fashioned. Even inanimate objects,
such as photographs, can bring the stories into people’s minds, and in that way become
personally significant to the people (Csikszentmihalyi and Rochberg-Halton, 1981;
Londos, 1997; Koskijoki, 1997).

Those emotions that are expressed verbally about relationships and in relationships are
called social emotions by Duck (1998). Statements about social emotions are not only
simple descriptions of short-term emotional peaks but they reverberate to social norms.
They emphasise implicit continuity in relationships and prepare partners and other to
expect certain shape of the future (Duck, 1998). Duck (1998) argues that much of the basis
of social emotions is founded in the organisation of routines of behaviour that make up the

day-to-day conduct of the unfinished business of relationships.

Although social emotions and practices of daily life serve people’s needs, an individual
memory of social experience serves human needs, too (Duck, 1999). The ways people
remember social events, social interactions, friendships and relationships are important
because people not only record experiences but also organise them in ways that are

personally relevant and meaningful (Umberson and Terling, 1997; Grote and Frieze, 1998).

2.3.3 Empathic design approach

Since emotions have a motivational function (Oatley and Jenkins, 1996), understanding the
user’s emotions helps designers focus on the user’s motivations. Understanding emotions
— being empathic - is an ability to share feelings and hence, it requires some effort (Fiske
and Taylor, 1991). It involves identification with the other person, and awareness of one’s

own feelings after the identification (deCatanzaro, 1999). People empathise with another
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person’s perspective at least when both are in the same mood, have similar personalities,

share co-operative goals, or take the role of the other (Fiske and Taylor, 1991).

Actually, there is already a defined set of empathic design principles applied in new
product development (Leonard and Rayport, 1997; Black, 1998):

e observe consumers in their own environment

e capture qualitative, visual data about the consumers

e follow technological development, and use the newest solutions yourself

e reflect and analyse consumer data

e generate new product ideas

e create scenarios to explore how the new product ideas could be used in future

e develop prototypes of the new product ideas

e cvaluate the prototypes with consumers.

Empathic design is believed to spark innovation, and was developed as an alternative for
traditional marketing research. It was noticed that traditional marketing research is
generally unhelpful when a company has developed a new technological capability that
consumers are not familiar with. If consumers do not have any previous experience with at
least the most primitive form of a new product, they cannot formulate any opinions about

the new product (Leonard and Rayport, 1997; Black, 1998).

Observation is mostly recommended method to uncover consumers needs in emphatic
design approach but Sanders and Danadavate (1999) argue that there are actually three
ways of accessing needs: by focusing on what people say, do and make. Observing and
interviewing are the most traditional ones and they focus on what people do and say. The
new tools are focused on what people make. With specially tailored toolkits, people make
artifacts such as collages or diaries that show or tell stories. The tools are projective in
nature, allowing users to project their own needs and desires onto to their imagined
experiences. When all three perspectives (what people do, what they say, and what they
make) are explored simultaneously, one can more readily understand and establish

empathy with the users according to Sanders and Dandavate (1999).

26



Besides various user research techniques and prototyping, scenarios are working tools in
the empathic design approach. Scenarios were taken into use in design via military and
strategic games but their origin is in theatrical studies (Becker, 1983). They can mean
different things to different disciplines taking part in product development. Jarke et al.
(1998, p. 155) - when looking at scenarios from interdisciplinary point of view - have
defined a scenario as “a description of a possible set of events that might reasonably take
place”, and the main purpose of scenarios as “to stimulate thinking about possible
occurrences, assumptions relating these occurrences, possible opportunities and risks, and

courses of action.”

In user-centered design a scenario is understood as a narrative description of what the user
does and experiences when using a computing system (Carroll, 1995). Kuutti (1995)
identifies two levels of scenarios: rich context scenarios and systematic application
scenarios. Hackos and Redish (1998) have also noticed this dichotomy when discussing
storyboards which are a kind of visualised scenarios. According to them high-level
storyboards correspond to use scenarios and workflow diagrams that show the overall flow
of actions by an individual or group of people. Detail-level storyboards include rough
sketches of screen layouts and designs that correspond to the use sequences. They describe
step by step what actions the user performs, what decisions he/she makes, and what actions

the system perform for the user.
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3 Methodology

The results of this dissertation are based on design research. The aim of design research is
to construct artefacts and evaluate them. The constructed artefacts can be products,

prototypes or implementable designs (Jarvinen and Jarvinen, 1996).

“Implementable” is difficult to define when the research focus is on a multidisciplinary
team doing explorative product concept design in a user-centred way. Perhaps it is easier to
think what is not possible to implement. In the spirit of this dissertation the following two
statements are valid characterisations of this:

l. Constructing product concepts that require technologies or materials that are not
available at the time the product concept is assumed to be produced cannot be
the aim of design research.

2. Constructing product concepts that are against user needs cannot be the aim of

design research.

The results of design research can be (Jarvinen and Jarvinen, 1996):

1. the created and evaluated systems

2. thinking models that describe the systems, and actions and situations related to
them

3. tools that are useful for creating and evaluating the systems.

In this dissertation the created and evaluated IA product concepts will be presented only in
order to explain the thinking models and tools. Thus the dissertation emphasises the two

latter items above.

The issues in this dissertation could have been studied in different way, too. For instance,
design tools could have been investigated by doing action research in real design
organisations. However, action research was not possible to conduct because design
organisations are unwilling to publish their strategic work related to product concept
design. Moreover, it would have been possible to study thinking models related to UE, for
example, by conducting focus groups on how people experience the usage of current [A
technologies. However, this was not done in this dissertation because the author wanted to

include the design practise perspective in the work.
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3.1 Maypole

Most of the design research done in this dissertation is related to the Maypole research
project. The project was funded by the European Union in 1997-1999. The aim of the
project was to explore and create new communications product concepts for children and

the members of their social network.

Since there was not much know-how on how to create communications product concepts
in practise, Maypole project members needed also to explore new kinds of techniques to do
user research and evaluation. In general, Maypole followed the principles of the empathic
design approach (see chapter 2.4.6.) in explorative product concept design. However, new
participatory design techniques were created in order to do co-design with the users. Also
the principles of contextual inquiry (Beyer and Holtzblatt, 1998) were applied for

gathering both narrative and visual user data.

The Maypole project included six different European partners from industrial and
academic world: IDEO Product Development (London), Nokia Corporation, Center of
Usability Research and Engineering, Helsinki University of Technology (HUT),
Netherlands Design Institute, and Meru research. University of Art and Design Helsinki
(UIAH) was a subcontractor of HUT.

The author’s role in the project was to lead the research team of HUT, and participate in
the user research, create product concept scenarios, and conduct product concept
evaluation. The HUT team consisted of people having knowledge on software engineering,

electrical engineering, industrial design, psychology and cognitive science.

3.2 eDesign

Another national research project that supported the work leading to this dissertation was
called eDesign in 1999-2000. The project was a joint activity of University of Art and
Design Helsinki (UIAH), HUT, and Nokia Corporation. It was funded by the Academy of
Finland.
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The aim of eDesign was to increase the understanding of emotions in human-product
interaction, and to include the emotional approach into user-centered design approach. The
author’s tasks were to do a literature review on previous research done on emotions in

product design, and develop user research techniques on the basis of Maypole experiences.
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4 Highlights of results

The research questions of this dissertation will be answered in this chapter. The
publications of the part 2 discuss them, too. Table 2 presents how the publications answer

to the research questions.

Table 2. The publications related to this dissertation answer to the research questions

in the following way.

Pub.1 | Pub.2 | Pub.3 | Pub.4 | Pub.5 | Pub.6 | Pub.7
RQ 1 X
RQ2 | X X X X
RQ3 X X
RQ 4 X X
RQ 5 X

4.1 What are the distinctive features of UE?

An TA product concept created in a user-centred way is a representation of designers’
hypotheses on experiences the user needs or wants to have with the product in the future.
The following conceptual model of UE (figure 2) explains what issues the UE team should
consider when creating IA product concepts. According to the model UE is the result of a
motivated action in a certain context. The user’s previous experiences and expectations
influence the present experience, and the present experience leads to more experiences and

modified expectations. The model was first published in the publication 6.
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ACTION

Previous experiences More experiences
Expectations Modified expectations

MOTIVATION CONTEXT

Figure 2. A conceptual model of user experience. A user’s experience is a result of a
motivated action in a certain context. The user’s previous experiences and
expectations influence the present experience, and the present experience leads to

more experiences and modified expectations.

The following sections discuss the central components of the model.

4.1.1 Motivated action in context

Motivated action happens always in certain context. A context is understood here as
people, place and things that surround the actor. A motive is understood here as a need that
is sufficiently pressing to drive the user to act together with the IA system. This need can
be emotionally directed. The user has many needs in any situation, but not all of them
prompt the readiness to act. Some of needs arise from physiological states of tension such
as hunger, thirst or pleasure, and some of them arise from psychosocial states of tension
like the need to enhance self-esteem. A need becomes a motive when it is aroused to a

sufficient level of intensity in a certain context. Satisfying the need reduces the felt tension.

Besides motivational level needs people have action level needs. Motivational level needs
answer to the question “why a person is doing what he/she is doing”, action level need
describes “how a person is doing what she/he is doing”. Action level needs are more
cognitive than motivational level needs since they are related to a mental model how to

conduct an action.
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4.1.2 History and future

To satisfy a need that has motivated the user to act together with an IA product is not
enough to guarantee a positive user experience. The performance of an IA product has to
match or exceed the user’s expectations, which should be taken into account in the [A
product concept definition. The user’s expectations are formed on the basis of previous
experiences, advice from friends and associates, information and promises from marketers
and competitors. If an A product performance during the action does not match the user’s
expectations, the user is dissatisfied with the product. If the performance matches with the
expectations, the user is satisfied. If the product performance exceeds expectations, the

user would be highly satisfied or even delighted.

Not all product features cause high satisfaction or delight among users even though their
lack would be experienced as negative. Moreover, when features providing high
satisfaction become familiar to the user, their value might increase. However, in some
cases those features might become expected features in time and will cease to exceed
expectations — they face value erosion. Therefore, UCPCD practitioners should take into
account that if IA users were provided with a possibility to be creative (see publication 6)

in their product use the value erosion can decrease.

Also previous user experiences can be a basis of expectations towards product
performance; therefore, they are mentioned as a separate factor affecting user experience in
the conceptual model. This is because previous user experiences might also increase the
will and readiness to utilise the possibilities of an IA product in richer way than in the
previous use situation. In other words, previous user experiences can affect the learning to
use an [A system. Naturally, human learning is driven by curiosity and play but also by
the feedback from one’s (own or other’s) actions — reward or inhibition. Moreover, humans

have a strong tendency to imitate other humans and learn socially.
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4.2 What kinds of methods and when to apply them in user

research for UE?

4.2.1 Understanding motivational level needs

Most handbooks of user-centered design (Beyer and Holtzblatt, 1998; Hackos and Redish,
1998) assume that the design brief that is given to the UE team is so narrow that user
research can be started by focusing on certain action. However, in UCPCD the starting
focus is usually wider than any specific action. For example, in Maypole the brief was to
design IA product concepts that support family communication. Family communication is
related to several everyday actions. Therefore, the user research could not start just by
observing the users doing specific actions but the focus had to be on the users’

motivational level needs that describe why and what the users would do with an [A system.

Collecting user narratives related to the project theme turned out to be the best approach
when the design focus was wider than a specific action. In general, people have a readiness
to organize experience into a narrative form. A narrative is composed of a unique sequence
of events, mental states, happenings involving human beings as characters or actors
(Bruner, 1990). In UCPCD, narratives can be collected both in one-to-one interviews and
focus groups. There should be always something that prompts the users to tell real-life
stories. That something can be self-made diaries (figure 3), self-taken photographs (figure
4) or pictures selected by the researchers (see publication 5) that all work as basis for
storytelling. Later, the collected narratives can be utilised easily in creating use scenarios

describing user motivations (see figure 5).
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Figure 3. Written communication diaries made by people that participated in the
first step of user research of Maypole in 1997. The subjects were asked to write down
during one week the following information about their daily communication
situations: with whom, what, how, possible problems, other thoughts, date and time.

Afterwards that they were interviewed about the content of the diaries.

Figure 4. Raw data collected with self photographing. The pictures were taken by a
child describing people, things and places related to her everyday life (Maypole in
1997). After the development the child put the pictures on a album and wrote under
them a description of the content of the pictures. Some of the children were

interviewed about the content but not all due to the lack of time.

35



SCENARIO2

Mikael

7-years old, first year at school

can not read fluently

has a Mintendo at hame

can answer to the phone and call to his mother at work
mother, Liiza (38), working in Fujitsu factory

father, Heikki (40, working in a restaurant as a chef
big brather, Miko (11)

the family lives in Karakallio

It iz a normal YWednesday of Movermber

Usually Mikael goes after school day directly to home. He manage to be there alone before his big brother comes from the
schoal.

Today his school ends at 14 o'clock. He decides with his friend to go for playing
into the forest nearby their school. They have a lot of fun and time goes fast.

Liisa calls home during her coffee break around 14:40 to check that everything is
Ok with Mikael. She does that everyday. Nobody answered at home. Liisa
wonders where is Mikael but does not get so worried because he might still be
on his way to home. Usually it takes guite a long time if he walks with his
friends.

After the work Liisa goes directly home. There is ¥
nobody. Miko might be at his friend's, Heikki is o
still at work but where is Mikael? He should have |' ‘)P
left & note where he has gone ar come very soan L
because of the usual dinner time.

food and try to look for Mikael on her way. She
does the shopping but does not see Mikael. She goes home and there is still nobody. Mow

Liisa decides go ta the local shop to buy some ,r‘l o 1 k!
§
she gets wery worried. She would like to know where Mikael is. How to contact him? {

Usually Liisa has called to Mikael's friends to ask if he is there ar send Miko to look for him, .
but she remembers Mikael's hirthday present: Maypole Kineticl They bought it for Mikael 2 e
because of the safety reasons. It was rather cheap and does nat require recharging the
batteries that Mikael would forget to do. !
haypole Kinetic is a small communication device that

4 S gets its power when Mikael maves. There is also another version that warks with normal
batteries but it needs to change them rather often. Mikael likes Maypole Kinetic a lot
because it includes simple electronic games that he can change by buying them from
almast any shop or change them with his friends. To load a game needs only infrared
connection to his friend's Maypole Kinetics or loading station in the shop,

o Liisa sends to Mikael's Maypole Kinetic a short voice message by using the table phane.
i =he dials the special number and says: "Where are you? Come home.”
! i

oy

Mikael is in the forest with his friends. His Maypole Kinetic start to peep. It beeps until
Wikael push the button. After that he hears his mother's message. He can reply it by
recording a short message and send it. He says: "l am in the forest. | will come now."
Liisa receives the message to their table phone voice mail. Mikael can not send message
to any other number with Maypole Kinetic.

Ay =
L Do Ny

Figure 5. A use scenario created in Maypole project.
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4.2.2 Understanding action level needs

During a UCPCD process prototypes will be built and the design focus will be narrowed to
main interaction level in order to define how the users would use the IA system. In order to
study action level needs the UE team should have defined what kind of user behaviour they

are interested and in what kinds of contexts.

Since a product concept is something that does not yet exist, it is wise to look at analogies
for it, and explore how the users are using them currently (Beyer and Holtzblatt, 1998;
Hackos and Redish, 1998). In Maypole, the decision to focus on mobile communication
with digital images, the HUT team studied how people were using photographs and digital
images in their leisure communication. For example, the team visited and observed a group
of five dog owners living in the same neighbourhood. The group was interesting to study
since they published digital images of their dogs, other hobbies and their family on their
personal World Wide Web (WWW) sites, although they had very little experience with
PCs and WWW-publishing. Moreover, they talked face-to-face about the content of their
WWW-pages with other dog owners when gathering together to take their dogs out for a
walk. As a result of the observation, the HUT team wrote a report attached with images in
the form of narrative that described how the dog owners created and published digital

images on their www-pages.

Sometimes the users might not have interacted with any products that could work as a
analogy for the product concept under design. In such a case, the UE team can give the
user technological analogies for a trial. This was also done in Maypole. The HUT team
gave PDAs and pocket games for children to be used in their own environment, and
interviewed the children about their use experiences with them. As a basis of interviews
were used files or items that the users had created with the handheld devices. The user told
stories how they had created the files or items and in which kinds of situations. The results

of these studies are discussed more in publication 2.

4.3 How to generate product concept ideas?

After user research the design team needs to generate design ideas. Idea generation is a
very crucial activity from the user experience point of view since during it the

understanding of user needs is transferred into design. In this chapter four different idea

37



generating techniques that were useful in this research are presented. Two of them were

used among the design team and two of them were used together with users.

4.3.1 Among UE team

There is already lots of valid literature (e.g. Lumsdaine, 1994; Virkkala 1991) discussing
creative problem solving. However, what came up from this design research was that there
is a need for user-centered idea generation techniques that are not for solving problems but
for creating solutions for possible use situations. Moreover, even when the whole
multidisciplinary UE team was well informed about users and their needs or even had
participated in the analysis of user research raw data, they tended to forget them in idea
generation sessions that are usually very intensive and with time-limitation. Therefore, idea
generation techniques that would help the designers to take the users’ roles in possible use

situations were needed.

Therefore, the author developed two idea generation techniques to involve user experience
perspective as much as possible to the idea generation activity:
l. Generating ideas by drawing on a social map including primary and secondary
users, and their places (figure 6).
2. Role-playing with toy characters representing mobile users on a map of user

environment (figure 7).

The idea in both techniques is that when generating product ideas the UE team has some
kind of an object of collaboration that directs the thinking of all team members to users,
their needs, their physical and social environment and the use situations. Moreover, the
role-playing technique with toy characters enhances the understanding of mobility and
location-sensitive aspects since it provides a bird-eye view on large physical area. Both of

these aspects are crucial for [A systems.

The first technique, the social map, was used so that first the UE team was introduced to
the studied users and was given a summary of their needs with narrative examples of real-
life situations. After that the team members worked in pairs. The pairs were given the

picture with the users and their places. The pairs had a limited time to talk about possible
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product concepts that would be used by the users in the places in the picture. They were

asked to draw their ideas on the picture.

Figure 6. A social map including places of the users that was used in user-centred
brainstorming in Maypole. The content of the map was based on user research

results.

The second technique was applied by giving the UE roles to play in certain situations that
were based on user research results. During the playing the designers could invent new
product concepts. This technique is discussed also in publication 4, and it was developed
further to be useful as a participatory design technique by the author’s colleague as

described in the publication 4.
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Figure 7. Idea generation with toy characters by Maypole project members. 1)
Maypole team members generating product concept ideas with toy characters. 2) The
result of idea generation : a use situation “boys playing games by utilising intelligent
bus stop pole and their personal handhelds”. The situation was created on the basis of

user research results.

The product ideas that were created by using the first method were mainly wireless
applications suitable fo communication from relative distance. The second method
produced more location-based product concepts. The amount of produced ideas was,

however, quite the same with both methods.

4.3.2 With users

Design idea generation with users can be based on same idea of including social context
into activity as when generating ideas among designers. Two different techniques were

found helpful when working with users.

4.3.2.1 Role-playing session

The first technique was applied before Maypole designers had done any idea generation by
themselves. A group of users who knew each other were asked to a role-play session. They
were given a situation that they were asked to continue by role-playing. Each user had a
role of their own. Both the situations and the roles were based on user research results.
Moreover, there were pictures of current technology on the walls. The users were
instructed not to use them but to invent new [A systems that could enhance the given social
situations. The new systems could include existing technology but used in a new way (see

figure 8).
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Figure 8. A group of scout girls generating product concept ideas. There are pictures

of existing technology (radio, microwave owen, TV, etc.) on the wall. The girls were
instructed not to use the technologies on the wall unless they invented some new ways
of using them. 1) In this role play situation “the mother” (the girl at the door) comes
home and she can not find “her daughter” anywhere. 2) There is no phone on the wall
so the girl in the audience draws a mobile phone for “the mother”. 3) “The daughter”
is out with “her friends”, and they are listening to music. 4) The radio headset of “the
daughter” includes a phone, and “the daughter” receives a phone call from “her

mother” to it. In that way “the mother” could locate the daughter.

4.3.2.2 Maymarket
The second technique with users was applied after the design team had already generated
ideas of their own, and wanted the users to develop them further. Also this technique is

presented in publication 3.

41



The users who took part in the session in pairs were presented blank models of IA gadgets
that they could select to be theirs. After the selection the user pairs were asked to select
features for their gadgets by “buying” the features with toy money from the “Maymarket”.
(see figures 9.1-2). After the user pairs had completed their gadgets with certain selection
of features, they were asked to create a commercial of their own product concept, and role
play it (see table 4). Finally, the users could vote for the best product concept (see figure
9.3)

Figure 9. Maymarket 1.a-c) mock-ups, 2.) feature cards, 3.) the result: ranked mock-

ups with features

42



Table 3. An example of an advertisement script created by the participators of

Maymarket session.

Advertisement of “Molli”
ﬂ

Mélli included the following features
"call for help"

"virtual postcard"

“take a photo"

"electronic pocket money"
"together with a friend"

"write"

SCENE 1: Two girls in the playground.

Milja says to Qili: Look what a cool toy | have. It can take photos and make virtual cards and then you
can play with it together, and it can write..

Ursula, pretending to be a big bully: What stupid toy do you little girls have

Milja: It's not stupid!

Molli: HEEEELP!!!

Big Bully: What's that? | better get out of here.

SCENE 2: In the teacher's staff room

The television shows an alert from Malli that someone is teasing, and the picture of the big bully (taken
with Mlli) is shown on the screen, too.

The teacher (Ursula) comes to ask what is going on, is someone teasing the girls

Milja: it was just some big bully

Teacher: Don't worry, we have a picture and we will catch him.

SCENE 3: The next day. It's Qili's birthday.

Milja makes a card for Qili by "typing" on the belly of M6lli, and then enters some virtual money into it.
Milja: Here is a birthday present for you, and here is a card and some money (taps the other Space
teddy on the belly twice, indicating that the things have gone inside the other Space teddy).

Qili; I think 1 will buy some candy with the money.
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4.4 What kinds of UE probes to evaluate with users during
UCPCD?

4.4.1 Low-fidelity prototypes

It turned out that traditional usability testing (see e.g. Nielsen, 1993) did not work in
getting user feedback on product concept design because in traditional testing the use cases
(scenarios) are given to the users and not created by them during the testing session. In
contrast, in successful user evaluations of UE probes users are only given probes that
enable them develop their own ways of using the product concept. The designers gain

understanding of user expectations, motivational and action level needs.

When the design team has still several alternative product concepts under design it is more
feasible to build low-fidelity prototypes of the product concepts than working prototypes
that could be tested in the field. Low-fidelity prototypes can be evaluated with users in
laboratory settings but with different approach than in traditional usability testing (see e.g.
Nielsen, 1993). In short, low-fidelity prototypes should be presented to the users in
conjunction with scenarios, and the users should be asked to describe situations in their

own everyday life where they would use the product concept.

In Maypole one of the product concepts was tested successfully in laboratory conditions
with pairs of users (see figure 10). First, the users were given blank models of the product
concept to express their first impression about the look and feel of it. Secondly, the users
were shown use scenarios in the form of storyboards and asked to think other possible
scenarios that would fit into their own everyday life. Thirdly, the users could interact with
partial prototypes communicating the main interaction style of the product concept and
give feedback about it. And finally, there was wrap-up discussion about to whom the
product concept would be suited, and whether and how it should be changed to make it

more acceptable.
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Figure 10. The structure of an evaluation session in Maypole (the concept presented

with scenarios and prototypes was designed and implemented by IDEO). 1. Exploring
look and feel of a model, and discussing about the first impression. 2. Going trough a
use scenario (in the form of storyboard) with the moderator, and discussing about
other possible use scenarios fitting into the test users’ own life contexts. 3. Trying out
interactive prototypes to get better understanding on a sound-related feature of a
concept. 4. Wrap-up discussion about for whom the concept would be suitable, and

what should be changed to make it acceptable.

4.4.2 High-fidelity prototypes

Building and evaluating working prototypes that could be tested in the field in the user’s
own environment was found to be the best tool for studying how the users would use and
experience the concept in future (see figure 11). The field trial gives feedback on why,
what and how the users are interacting with the product concept in natural settings. The
users can be interviewed regularly about their use experiences, and a log file about the use
helps to memorise exactly past use situations. That was the case in the field trial that was

conducted in Maypole. It is discussed in more detail in the publication 5.

Figure 11. PIX prototype. 1) A boy using PIX prototype in his home yard. 2) The

handheld part of the prototype.
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4.5 How should the UE perspective be integrated with the
various phases and activities of a UCPCD process?

What should be common with all the tools used during UCPCD process is the narrativity.
Since user experience is motivated action in a certain context that has implications to
future experiences and is influenced by past experiences and expectations, narratives are
the best tools of getting coherent and emotional-rich understanding on user experiences
related to new [As. Narratives can be utilised in all activities of user-centered product
concept design, from user research that in this view is for collecting user narratives, and
ending with UE probe evaluation that provides narratives on how users could use the
product concepts in future. Even during product concept idea generation phase narrativity
is useful in placing the ideas into psychosocial contexts. Consequently, in UCPCD a
narrative is a mode of organized user experience expressed by the users in prompted
interviews, constructed by the designers on the basis of user observation, or used by the

designers or the users during idea generation phase.

Any UCPCD process starts from a design brief (see figure 12). A marketing department
often defines the design brief but in some cases —like in Maypole - the design team
management can determine it. Usually, the brief is very short (e.g. design a communication

device for children), and it is redefined along the design process.

After brief user research is conducted. In fact, user research should be conducted twice
during UCPCD process. The process is started with studying motivational level needs. The
second time, study of action level needs, should take place after evaluating low-fidelity
prototypes and narrowing the design focus to main interactions. The main interactions are
important to include into product concept design since high-fidelity prototypes will be
needed for field evaluations. User studies and low-fidelity prototype testing is not enough
to give sufficient understanding for the design team about UE related to the new [A

product concept.
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DESIGN BRIEF

U

USER RESEARCH
Motivational level needs

U

GENERATING PRODUCT
CONCEPT IDEAS
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BUILDING AND EVALUATING
LOW-FIDELTY UE PROBES
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REFINEMENT

U

SELECTION
Not in the focus of this dissertation

U

USER RESEARCH
Main action level needs

¢

BUILDING AND EVALUATING | .
HIGH-FIDELITY UE PROBES |
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REFINEMENT

J

SELECTION
Not in the focus of this dissertation

Figure 12. UCPCD process. User research needs to be performed twice: first to
discover motivational level needs, and later to discover main action level needs. Also

evaluation of UE probes helps to understand the user needs.
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5 Conclusions

5.1 Research questions

This dissertation gave answers to five research questions. The first question discussed
distinctive features of UE with terms that would be useful in practical UCPCD work.
Several approaches explaining UE were found in literature, but none of them looked at UE
in the holistic and dynamic way that is needed in UCPCD. According to the presented
conceptual model, UE is a result of a motivated action in a certain context. The user’s
previous experiences and expectations influence the present experience, and the present
experience leads to more experiences and expectations. Moreover, the conceptual model
identifies two different kinds of needs: motivational level needs that are emotionally

directed and action level needs that are more cognitive than motivational level needs.

The traditional HCI approach (e.g. Preece et al, 1994) is concerned about action level
needs but not about emotionally directed motivational level needs. This is assumingly
because traditionally HCI practitioners have worked on interaction design and not on
product concept design. In other words, HCI practitioners have not had to think about why

people use a product the interaction of the practitioners are designing.

HCI practitioners and scholars who apply activity theory in their work recognize
motivational level needs (Kaptelin, 1996; Kuutti, 1996) but have not discussed the role of
emotions in rising of those needs. This might be due to having main focus on work related
applications. When focusing on leisure applications, emotion might become relevant also
for AT practitioners. For instance, Graves Petersen et al. (2002) when discussing in the
framework of activity theory the usage of domestic technology, mentioned emotions
(excitement) linked with motivational level need (forming cinema-like experience). It
remains to see whether activity theory practitioners and scholars start to discuss more
consciously emotions as part of their thinking model. If it happens, activity theory might

become an alternative framework to be used in UCPCD.

The second research question discussed methods that can be used in user research in order
to understand user needs. Two kinds of methodologies were discussed: those that reveal

motivational level needs, and those that can be used for studying action level needs. When
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studying motivational level needs, the users are prompted to tell real-life stories about
situations related to the project theme (e.g. communication among family members). The
study of action level needs focuses on a certain action (e.g. creating digital images) and can
be conducted both with interviews resulting in narratives about actions that have led to
create files or items with analogous technologies, or observations of actions that should be

reported in narrative form.

This kind of two-level user research approach has not been recommended before in the
literature dealing with user-centred design (Beyer and Holtzblatt, 1998; Hackos and
Redish, 1998). Again, this might be due to the scope of design: user-centred design
practitioners have focused on interaction design (action level) without thinking about

people’s motivations to use the technology under design.

The third question of generating product concept ideas discussed four different methods
that could be used among designers or together with users when generating product
concept ideas. The results of each technique are use cases of product concepts that can be

presented in a narrative form.

The fourth question was about evaluation of UE probes during UCPCD process. It turned
out that traditional usability testing is not a suitable method for evaluating UE probes
because in traditional usability testing use cases (scenarios) are given to the users and not
created by them during the testing session. In UCPCD the users should be given only
probes that enables them to create their own ways of using the product concept. As probes
can be used both low-fidelity prototypes that are presented to the users in laboratory setting
parallel with use scenarios, and high-fidelity prototypes that can be tested in the users’ own

living environment.

High-fidelity prototypes that can be tested in the field are not usually recommended as part
of user-centred design approach (e.g. Hackos and Redish, 1998; Beyer and Holtzblatt,
1998; Side, 2001). This might be because they are expensive to build, and the design focus
is usually on user interface and not on product concept. However, on the basis of this
study, high-fidelity prototypes tested in the users’ own environment are the best tools to

gain a holistic understanding on user experience related to a new product concept.
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Finally, the fifth question described the phases and activities of a UCPCD process that take
UE into account. It turned out that the use of narratives is common for all activities of the
process. Moreover, user research should be done twice: first to study motivational level
needs and then action level needs. Also prototyping is useful to do twice during this
iterative, user-centred process: first with low-fidelity prototypes and then with high-fidelity

prototypes that can be tested in the users’ own environment.

5.2 Further research

Some issues remained unsolved in this dissertation. These issues will be discussed in this

section.

5.2.1 Working with marketing

This dissertation did not include the marketing perspective. However, it would be
important to investigate how to integrate the thinking models and tools presented in this
dissertation with those used by marketing people in product concept development phase.
After all, marketing department is in contact with customers like an UE team. Why not to
work together to save expenses? There are some user-centered designers, e.g. Atyeo et al.
(1996) who have reported having worked together with marketing during concept

evaluation, but little is known how to do user research and idea generation together.

5.2.2 Concept selection

Integration with marketing methods would be also needed in selecting product concepts.
During UCPCD the UE team generates several product concept ideas, some or one of
which are selected to prototyping phase. In Maypole the project team did not use any
systematic ranking techniques as proposed in Ulrich and Eppinger (1995). This was
because the product concepts created by different project partners were on different level
of fidelity, and therefore, very difficult to compare. Consequently, more research is needed

on how to include the UE perspective into systematic concept selection activity.
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5.2.3 Business issues

Scenarios were found useful tools in doing UCPCD. Scenarios are used also in
investigating business opportunities. Further research is needed how to integrate the
business point of view into user-centred scenario development. These scenarios should
include at least how the service or product is provided to the customers and with which
price, which partnering stakeholders are needed in the value network, and how the partners

can work together so that a good overall user experience is created.

5.2.4 Documentation

The fourth issue requiring further research is how the UE team should document its work
in a way that it can be utilised in the later phases of product development process, and
completely other development projects. Each user research and design activity produces
knowledge that should be made transparent in order to facilitate decisions in later
activities. Moreover, the UE team might not be located in the same building or even in the
same country, and therefore documentation would be needed to enhance communication

inside the team as well.

In Maypole, the author experimented in using hyperlink documents when reporting user
research results, and it seemed to work well since there could be links e.g. from user
narratives to used methods. In that way the UE team all around Europe could follow both
the design knowledge and the design process at the same time. However, the experiment
was not so successful since other members used different kind of templates in their

working reports. In other words, there was no consistency in documenting formats.

5.2.5 Ethics

The final issue that calls for further research and discussion is the ethics in UCPCD of 1A
systems. User-centred designers do face ethical dilemmas in their work, as was reported by

Molich et al. (2001).

In Maypole the HUT team discovered that although the children enjoyed very much taking
and editing digital images, there was a risk that they would easily violate somebody’s

privacy when taking and distributing edited images over wireless network. The author was
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puzzled with the question of whether the PIX concept was good even when the evaluation
results were very positive. She never reported this concern except in a national-level
newspaper interview (Hulkko, 2000), and in informal discussions with colleagues. In

hindsight, it would have been correct to discuss this it also e.g. in publication 5.

52



6 References

Alben, L. (1996). Quality of Experience. Defining the Criteria for Effective Interaction
Design. Interactions, May-June, 353-373.

Adams, D.P. (1993). The stories we live by. Personal Myths and the Making of the Self.
The Guilford Press.

Atyeo, M., Robinson, S., and Sidhu, C. (1996). Working with Marketing. CHI 96

Electronic Proceedings. Short Papers.

Bardram, J.E. (1997). “I Love the System — I just don’t use it!” In the Proceedings of
GROUP 97. ACM Press, 251-260.

Battarbee. K. (1998). Methods and prototypes in product concept development and
evaluation - Case Maypole at HUT. Master's Thesis. University of Art and Design
Helsinki.

Becker, H.A. (1983). The role of gaming and simulation in scenario project. In Stahl (ed.),
Operational gaming: an international approach. International Institute for Applied Systems

Analysis, 187-202.

Beyer, H., and Holtzblatt, K. (1998). Contextual Design. Defining Customer-Centered

Systems. Morgan Kaufmann Publishers, Inc.

Black, A. (1998). Empathic design. User focused strategies for innovation. In Proceedings

of New Product Development. IBC conferences.
Brown, J.S. (1997). Research That Reinvents the Corporation. In M.L. Tushman and P.
Anderson, Managing Strategic Innovation and Change. A Collection of Readings. Oxford

University Press, 342-352.

Bruner, J. (1990). Acts of Meaning. Harvard University Press.

53



Buchenau, M., and Fulton Suri, J. (2000). Experience Prototyping. In Proceedings of DIS
2000. ACM Press, 424 - 433.

Barentsen, K. (1989). Mennesker og maskiner. In M. Hedegaard et al. (eds.), Et Virksomt
Liv. Aarhus Universitets Forlag, 142-187.

Carroll, J.M. (1995). Introduction: The Scenarios Perspective on System Development. In
J.M. Carroll (Ed.), Scenario-Dased Design. Envisioning Works and Technology in System
Development. John Wiley & Sons, Inc., 1-17.

Csikszentmihalyi, M., and Rocherberg-Halton, E. (1981). The meaning of things.

Domestic symbols and the self. Cambridge University Press.

Dandavate, U., Sanders, E., and Stuart, S. (1996). Emotions matter: user empathy in the
product development process. In proceedings of the Human Factors and Ergonomics

Society 40th Annual Meeting — 1996, 415-418.

deCatanzaro, D.A. (1999). Motivation and Emotion. Evolutionary, Physiological,

Developmental and Social Perspectives. Prentice-Hall, Inc.

Duck, S. (1998). Human relationships. 3rd ed. SAGE Publications.

Duck, S. (1999). Relating to Others. 2nd ed. Open Univeristy Press.

Edwards, K.W., Newman, M.W., and Sedivy, J.Z. (2001). Building the Ubiquitous

Computing User Experience. In the Extended Abstracts of CHI’2001. ACM Press, 501-

502.

Erickson, T. (1996). Design as Storytelling. interactions, July - August, 31-35.

Eysenck, M.W., and Keane, M.T. (1990). Cognitive Psychology. A Student’s Handbook.

Lawrence Erlbaum AssoclA systemtes.

Fiske. S.T., and Taylor, S. (1991). SoclA systeml cognition. 2nd ed. McGraw-Hill, Inc.

54



Frochlich, D., Thomas, P., Hawley, M., Hirade. K. (1997). Inaugural Issue Editorial:

Future Personal computing. In Personal Technologies 1, 1-5.

Forlizzi, J., and Ford, S. (2000). The building blocks of experience: an early framework for

interaction designers. Proceedings of the DIS00 Conference.

Gaver, B., Dunne, T., and Pacenti, E. (1999). Cultural Probes. Interactions, January +
February, 21-29.

Graves Petersen, M., Halskov Madsen, K., and Kjar, A. (2002). The Usability of Everyday
Technology — Emerging and Fading Opportunities. ACM Transactions on Human-
Computer Interaction, (9) 2, 74-105.

Grote, N.K., and Frieze, .H. (1998). Remembrance of things past: perceptions of marital
love from its beginning to the present. Journal of Social and Personal Relationships, 15:

91-109.

Hackos, JA.T., and Redish, J.C. (1998). User and Task Analysis for Interface Design. John
Wiley & Sons, Inc.

Haaramo V (1999). Interactive Prototypes in Embedded User Interface Development.
Master's Thesis, Helsinki University of Technology.

Holman, R.H. (1986). Advertising and Emotionality. In R.A. Peterson, W.D. Hoyer, and
W.R. Wilson (eds.) The role of affect in consumer behavior. Lexington Books, 119-140.

Hulkko, J. (2000) Koneiden kehittelyyn tietoa arjesta. Helsingin Sanomat, 14. huhtikuuta,
Cle.

Jarke, M., Tung Bui, X, and Carroll, J.M. (1998). Scenario Management: An
Interdiciplinary Approach. Requirements Engineering, 3, 155-173.

55



Jordan, P.W. (1996). Displeasure and how to avoid it. In S. Robertson (ed.), Contemporary
Ergonomics 1996: Proceedings of the Annual Conference of the Ergonomics Society, 56-

61.

Jarvinen, P., and Jarvinen, A. (1996). Tutkimustyon metodeista. Opinpaja Oy.

Kandel, E.R. (1991). Brain and Behavior. In E.R. Kandel, J.H. Schwartz, and T.M. Jessell,

Principles of Neural Science, 3rd ed. Elsevier Science Publishing, 5-17.

Kaptelin, V. (1996). Activity Theory: Implications for Human-Computer Interaction. In
B.A. Nardi (ed.), Context and Consciousness. Activity Theory and Human-Computer
Interaction. The MIT Press, 103-116.

Koskijoki, M. (1997). Esine muiston astiana. In K. Eskola, and E. Peltonen (ed.), Aina

uusi muisto. Gummerus Kirjapaino Oy, 269-288.

Kuutti, K., and Arvonen, T. (1992). Identifying Potential CSCW Applications by Means of
Activity Theory Concepts: A Case Example. In the Proceedings of CSCW 92. ACM Press,
233-240.

Kuutti, K. (1996). Activity Theory as a Potential Framework for Human-Computer
Interaction Research. In B.A. Nardi (ed.), Context and Consciousness. Activity Theory and

Human-Computer Interaction. The MIT Press, 17-44.

Kuutti, K. (1995). Work Process: Scenarios as a Preliminary Vocabulary. In J.M. Carroll
(Ed.), Scenario-Dased Design. Envisioning Works and Technology in System
Development. John Wiley & Sons, Inc., 19-36.

Kupfermann, 1. (1991b). Localization of Higher Cognitive and Affective Functions: The
Assoction Cortices. In E.R. Kandel, J.H. Schwartz, and T.M. Jessell, Principles of Neural
Science, 3rd ed. Elsevier Science Publishing, 823-838.

Leyonard, D., and Rayport, J.F. (1997). Spark Innovation through Emphatic Design.

Harward Business Review, November-December, 102 —113.

56



Leonard-Barton, D. (1991). Inanimate Integrators: A Block of wood Speaks. Design

Management Journal, Summer 1991, 61-67.

Londos, E. (1997). Muistoja lapsuuden kuvista. In K. Eskola, and E. Peltonen (ed.), Aina

uusi muisto. Gummerus Kirjapaino Oy, 223-234.

Lumsdaine, E. (1994). Creative Problem Solving. McGraw-Hill.

Lynn, G.S., Morone, J.G., Paulson. A.S. (1997). Marketing and Discontinuous Innovation:
The Probe and Learn Process. In M.L. Tushman and P. Anderson, Managing Strategic
Innovation and Change. A Collection of Readings. Oxford University Press, 353-375.
Moggridge, B. (1999). Expressing Experiences in Design. Interactions, July 1999, 17-25.
Mohageg, M.F., and Wagner, A. (2000). Design Considerations for Information
Appliances. In Bergman, E. (Ed.), Information Appliances and Beyond. Interaction Design

for Consumer Products. Academic Press, 28 — 51.

Molich, R., Laurel, B., Snyder, C., Quesenbery, W., and Wilson, C.E. (2001). Ethics in
HCI. In the Proceedings of CHI 2001.

Montague, M. (1999). Intergrating the PRODUCT+BRAND Experience. Design
Management Journal, Spring 1999, 17-23.

Mowen, J.C. (1990). Consumer behaviour (2nd edition). Macmillan Publishing Company.
Nardi, B.A. (1996). Studying Context: A Comparison of Activity Theory, Situated Action
Models, and Distributed Cognition. In B.A. Nardi (ed.), Context and Consciousness.
Activity Theory and Human-Computer Interaction. The MIT Press, 69-102.

Nielsen, J. (1993). Usability Engineering. Academic Press, Inc.

Norman, D.A. (1998). The Invisible Computer. The MIT Press.

57



Oatley, K. & Jenkins, J.M. (1996). Understanding emotions. Blackwell Publishers Inc.

O’Connor, L. J. (1997). Using Attitudinal Segmentation to Target the Consumer. In L.R.
Kahle & L. Chiagouris, Values, Lifestyles, and Psychographics. Lawrence Erlbaum
Associates, Publishers, 231-246.

Patnaik, D., and Becker, R. (1999). Needfinding: The Why and How of Uncovering
people’s Needs. Design Management Journal, Spring 1999, 37-43.

Pine II, B.J., and Gilmore, J.H. (1998). Welcome to the experience economy. Harvard

Business Review, July-August, 97-105.

Preece, J., Rogers, Y., Sharp, H., Benyon, D., Holland, S., and Carey, T. (1994). Human-
Computer Interaction. Addison-Wesley, 62.

Rijken, D. & Mulder, B. (1996). Information ecologies, experience and ergonomics. In
P.W. Jordan, B. Thomas, B.A. Weerdmeester and I.L. McClelland, Usability evaluation in
Industry. Taylor & Francis, 49-58.

Sanders, E.B.-N., and Dandavate, U. (1999). Design for experiencing: New tools. In C.J.
Overbeeke and P. Hekkert (eds.), Proceedings of the first international conference on

Design & Emotion, 87-92.

Sanderson, S., and Uzumeri, M. (1997). Managing Product Families: The case of the Sony
Walkman. In M.L. Tushman and P. Anderson, Managing Strategic Innovation and Change.

A Collection of Readings. Oxford University Press, 99-120.

Sato, S., and Salvador, S. (1999). Playacting and Focus Troupes: Theater techniques for
creating quick, intense, immersive, and engaging focus group sessions. interactions,

September - October, 35-41.

Smith, C.D. (1998). Transforming User-Centred Analysis into User Interface: The Design
of New-Generation Products. In E. Wood (ed.), User Interface Design. Bridging the Gap
from User Requirements to Design. CRC Press, 275-304.

58



Solomon, R.C. (1993).The philosophy of Emotions. In M. Lewis and J.M. Haviland (Eds.),
Handbook of Emotions. The Guilford Press, 3-15

Séade, S. (2001). Cardboard mock-ups and conversations. Studies on user-centered product

design. Ilmari Design Publications A34.

Turner, P., Turner, S., and Horton, J. (1999). From description to requirements: an activity

theoretic perspective. In the Proceedings of GROUP 99. ACM Press, 286-295.

Ulrich, K.T., and Eppinger, S.D. (1995). Product Design and Development. McCraw-Hill,

Inc.
Umberson, D., and Terling, T. (1997). The symbolic meaning of realtionships:
implications for psychological distress following relationship loss. Journal of Social and

Personal Relationships, 14: 723-44.

Virkkala, V. (1991). Luova ongelmanratkaisu. Tiedon hankinta ja yhdistely toimiviksi

kokonaisuuksiksi ammateissa, harrasteissa ja kotieliméssd. CAC-research.

59



