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Chapter 1
Introduction

i.i Living in a man-made world

From the moment people are born, they are surrounded, supported and touched

by man-made objects (Figure ii) and throughout their life they keep in close con

tact with this man-made world. Unless people are operating naked in some kind

of natural environment, their bodies are enveloped in, supported by, bumping

into, carrying, exploring, playing with, using and manipulating objects designed

and manufactured by man. Moreover, it is impossible not to feel this contact: one

can close the eyes, use an ear plug, pinch the nose, but it is impossible not to feel

touched unless heavy anaesthetics are used.

Figure i.i

First tactual experiences with man-made objects: instruments, diapers, pacifiers, and floors.

A child’s first tactual experiences with objects are mostly about being touched,

such as the latex gloves of the midwife, the towels she cleans the baby with, and

the textiles of the clothes that separate the baby’s skin from its mother. Once

children grow old enough to reach out and touch what surrounds them, their

tactual experiences become cictive. They hold, squeeze, and swing whatever

comes into reach. Their world becomes an exciting environment, in which they

learn to develop themselves and their physical skills through manipulating balls,
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Introduction

dolls, grandpa’s spectacles, bicycles, skates, and in which they learn how to avoid
unpleasant encounters such as with the sharp edges of the table while running
around. When tired of exploring and playing, a cuddly toy may wait for them to
keep them company. And although children are aware that they are the active
part in kicking the ball and riding the bicycle, it is not always clear whether they
are cuddling the toy or whether the toy is cuddling them: touching becomes
interactive.

This unavoidable reciprocity is characteristic for the senses of touch. Seeing does
not imply being seen, neither does hearing imply being heard. But unlike the
other senses, touching implies being touched simultaneously. Touching and be
ing touched are integrated into one phenomenon, the tactual experience.

Because of this physical omnipresence of intimate contact, man-made objects
may be considered to have a major impact on people’s physical well-being, more
specifically on the (un)pleasantness of people’s physical experience of their prod
uct milieu (Margolin, 1997), experienced through their tactual senses.

As a researcher in human factors, these aesthetic aspects of the tactual experi
ence in human-product interaction fascinated me. How do we experience our
world through touch? How does this touching and being touched affect us?
Moreover, as my research in human factors was embedded in the practice of
product design, I wondered if and how designers include this world of touch into
their projects. Are they aware of how their designs touch people? And if I wanted
to include these aesthetic aspects of tactual experiences in human-product inter
action in my research, would I know how to do it? Looking at the curriculum of
different Product Design Education programmes and at the research methods
in human factors, both questions could be answered fairly quickly at the start of
my research on the topic: tactual experience was almost a blind spot in product
design education and research.

Because touching and being touched seems important and ever present, the
lack of attention for tactual experience in human-product interaction in product
design education suggests that our tactual experiences of the surrounding world
may not be as rich and pleasant as they could be. Comparing children playing
in a down town city playground with children playing in the woods, one might
indeed conclude that the tactual experiences of the latter are more diverse, less
predictable, making the man-made version of a playful environment seem less
challenging and pleasant than a natural one. In addition, this man-made world
in itself seems to evolve into a digital, virtual world in which the direct and
embodied physical human-product interaction evolves into a remote interac
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tion based on a joystick or button based control. Comparing children playing a

skate game on their Sony Playstation with children skating on the street (Figure

1.2), makes evident that the virtual version lacks the challenges and thrills from

a tactual point of view, although the visual effects of the virtual version may be

thrilling. The tactual experiences of virtually skating, constructing or shooting

are reduced to the same physical experience of pushing a button.

Figure i.z
The tactual experience of skating on a Sony Playstation versus skating on a skateboard.

This reduction of human-product interaction to button-based control leads to

situations where toddlers do not feel (nor see!) the difference between a calcula

tor, a mobile phone, or a remote control. As a result, they will try to call grandma

with either one of these devices. The skill of ‘pushing a button’ becomes a uni

versal physical skill to control the environment and the objects within, often even

in remote control. This remoteness emphasizes the lack of true physical contact

with what is actually happening in such interactions.

Because of this neglect of our senses of touch, the art critic Arnheim (1990)

suggests in his essay on tactual art for the blind that we live in a sensory crippled

society. He pleads for tactual art not only to gratify the aesthetic needs of the

blind, but as a means to re-educate the entire population. This approach could be

extrapolated from the domain of art to the domain of product design: to create

opportunities for society to increase aesthetic sensitivity for tactual experiences,

the domain of product design could be taken as a starting point (Frens, 2006;

Rozendaal, Keyson, & De Ridder, 2006; Wensveen, 2005).

How did product designers proceed until now? Can we learn from the design

projects of products that were tactually successful? Two students from the

course Design Research at our faculty interviewed several product designers in

the working field involved in the development of such products, like soft touch

packaging or musical instruments, and asked about their methods and their

know-how on the tactual aspects (Kuiper & Scheepens, 2000). The results were
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Introduction

both fascinating and disappointing: fascinating because the designers showed
sensitive skills derived from long-term experience, and disappointing because
they did not seem to be able to talk about it: ‘I just do it, by trial and error, and
from experience’. Apparently, tactual skills in product design seem to be stored in
memory in the form of tacit knowledge, thus serving the individual designer, but
inaccessible to be shared with others, a prerequisite in design education. One of
the challenges of this thesis is to make this tacit knowledge explicit, to be able
to use it in education for the development of a designer’s tactual sensitivity and
design skills.

The starting point for this research on tactual experience is that designers and
design researchers need insight in the tactual experience to design objects that
meet the needs and dreams we have in that domain, and to design the objects we
have not even dreamed of yet.

The goal of the research presented in this thesis is to explore the aesthetic as
pects of tactual experience in human-product interaction and to contribute to the
insight in this phenomenon through the construction of a conceptual framework
describing it.

This introductory chapter sets the stage for this exploratory research. It provides
an overview on the need for touch, that serves as a background to interpret the
meaning of tactual experience throughout the different studies. Next, the chapter
describes the concept of human experience the present research is based on and,
more specifically, it outlines the concept of aesthetic aspects of human experi
ence. Finally, different perspectives on aesthetic tactual experience are discussed
on their relevance for the present research, resulting in preliminary insights that
may serve as possible leads to construct the conceptual framework. The chapter
concludes with a description of the research approach and an overview of this
thesis.

i.z The need for touch and being touched

The phenomenon of human beings touching the world and being touched by
it inspired researchers in different fields to reflect on the meaning of tactual
experience. In the context of the research set out for this thesis, a short overview
of some meanings of touch and being touched shows that people actually need
touch for specific reasons, a need that cannot be met by the other senses. From
these reflections, four themes are considered relevant for the context of human
product interaction:
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• touch as a foundation for awareness of oneself

• touch as a foundation for knowledge of the material world

• touch as a foundation for the development of feelings and emotions

• touch as a specific communication channel

The present research is about touchi rig man-made objects. But the encounter

with the material world is multisensory, and it is sensible to assume that the

experience of this encounter should be researched as such (MacDonald, 2002).

Nevertheless, the starting point for the present research is that the world of

touch is a world of experience in its own right, worthwhile exploring and know

ing. However, the tactual experience will not be researched as a world of experi

ence detciched and isolated from the other senses, but in the context of its multi-

sensory character.

1.2.1 Touch: physical encounters and awareness of oneself

Physical interaction with the world is not limited to the hands, it involves the

whole body. Physical engagement with the world, the awareness of touching

and being touched, makes people aware of being a physical body themselves,

sharing the physical world with other physical objects. It is within this embodied

encounter that the ‘I’ experiences itself and its surrounding world simultane

ously, making this encounter the basis for self-awareness (see Bermudez, Marcel

et al. (1995) for an overview). According to Merleau-Ponty, this self-awareness is

pre-reflexive, and as such the basis for a reflective awareness of the self and the

outside world. In other words, the body in physical interaction is the basis for the

pre-reflective ‘I’, that subsequently may reflect on that ‘I’ (Bakker, 1975).

Although people can see their body, they need to sense their body to be aware of

themselves. Touch allows one to sense his body, to sense the borders between

the self and the outside world, and the interaction between the two. The neurolo

gist Oliver Sacks emphasized this aspect of physical experience of the body as

the foundation for self-awareness in his descriptions of patients with disturbed

self-perceptions. For example, a patient who did not experience his leg as part of

himself anymore tried to throw the alien leg out of the bed (Sacks, 1984; 1987).

Such situations of disturbed tactual sensations may also occur in non-pathologi

cal cases such as waking up with a numb arm or having an anaesthetized cheek

at the dentist. When touching these body parts, they feel alien, as ‘not part of

me’; they are experienced as ‘dead’ matter. These findings could be summarized

in the statement ‘you are what you feel’ (Bergsma, 1987). A world in which touch

is poorly addressed is likely to weaken the feeling of being in contact with the
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Introduction

world, which may lead to a disappearing feeling of self-awareness.

Paradoxically, touch may also blur the boundary between the experienced self
and the world. The rubber hand illusion provides a striking examp’e: when
one is watching a rubber hand being stroked, while one’s own unseen hand is
synchronously stroked, one may attribute the rubber hand to one’s own body
and ‘feel like it’s my hand’(Tsakiris & Haggard, 2005). Another phenomenon
that blurs the experience of the border between the self and the outside world
is caused by people’s capacity to feel through objects, by incorporating these
objects (Polanyi, 1967). For example, a blind person feels the world at the end of
his white stick, and a carpenter feels the wood through his saw. Therefore, the
American philosopher Dewey stated in his attempt to postulate a philosophy of
experience that:

The epidermis is only in the most superficial way an indication of where an
organism ends and its environment begins. There are things inside the body that
are foreign to it, and there are things outside of it that belong to it do jrtre, if not
do facto; that must, that is, be taken possession of if life is to continue. On the
lower scale, air and food materials are such things; on the higher, tools, whether
the pen of the writer or the anvil of the blacksmith, utensils and furnishings,
property, friends and institutions — all the supports and sustenances without
which a civilized life cannot be (Dewey, 1934).

Touch makes people aware of the self and the outside world, through experienc
ing the borders between these two. Simultaneously it questions these borders
and thus the limits of one’s own physicality, because they are not experienced as
fixed. The man-made product milieu may contribute to people’s self-awareness
and allow people to play with the experienced borders between the self and the
outside world.

1.2.2 Touch: a foundation for knowledge of the material world

In his philosophy on education, Dewey states that the material world people live
in and through forms the basis of learning and personal growth, because it forms
the basis for their ‘experiential world’. According to Dewey, one only learns and
grows through and from experience, in physical interaction with a material
world (Dewey, 1938). Physical interaction puts the body, and thereby the tactual
senses, back into experience as the foundation of knowledge. Moreover, the
development of knowledge is grounded in a specific kind of physical interaction:
exploratory behaviour, characteristic for young children who deliberately reach
out and touch to understand (Gibson, 1988).
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The phenomenologist Merleau-Ponty elaborated on the insight in the relation be

tween the living body and people’s understanding of the material world (Bakker,

1975). According to his insights, a body is not a physical object one owns. It is

one’s communication with the world, one’s relation with it. It is through people’s

materiality that they experience and learn about the materiality of the world and,

simultaneously, about their own materiality. To emphasize this shared material

world, the materiality of the world was referred to by Merleau-Ponty as ‘la chair

du monde’ (the world’s flesh) (Tiemersma, 1988).

People can see the shapes and colours of the physical world, hear the events

that take place, smell it, but it is only through touch that people learn about its

materiality. The sight and sound of a frog for example, give some clues for sup

positions about its tactual properties, but it is only through touch that one learns

about it physicality: its weight, temperature, wetness, the texture and elasticity of

its skin, its force and movements, and so on. The experience of touching a frog

(and being touched by it) embodies what learning through touch is about. From

this point of view, people actually need touch to get to know and understand the

world. And likewise, people need touch to know and understand the man-made

objects they are manipulating within this world to grasp their meaning (Lakoff Sc

Johnson, 1999).

Figure 1.3

Doubting Thomas by Carravaggio.

When lesus resurrected and met his disciples again, they couldn’t believe their eyes: this man could

not be their master. To persuade them, Jesus showed the wounds on his hands, feet, and the deep cut

in his side, hut Thomas still doubted his identity. It was only after Christ allowed him to actually feel

the wounds, by sticking his finger into it, that he believed his master had resurrected. For Thomas, it

was not the proverbial seeiog but touching that made him believe. This maybe exemplary for our own

attitude towards touch.
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I ntroducion

This knowing through bodily experiencing is different from the knowledge
gained through thinking as deduction from theory. It is the kind of knowledge
referred to as ‘from experience’; it is not yet made explicit, moreover, it is often
hard to make this knowledge explicit. That is why Merleau-Ponty refers to it as
the ‘knowing before knowing’ (Bakker, 1975). See also Figure 1.3 on Touching is
believing.

To conclude, the product milieu contributes to people’s knowledge about their
material world and their own materiality, and about how to physically interact
with that world. A product milieu that offers poor tactual experiences may en
gender poor knowledge about the materiality of that world.

1.2.3 Touch: a foundation for feelings and emotions

Touching is being in physical contact and, as such, the basis for the feeling of be
ing in contact. Within this contact, touch is a strong basis for the development of
feelings of affection and intimacy (Fields, 2003; Montagu, 1971).

Touch is primordial for physical and mental development. Several experiments
with rats showed that touch-deprivation leads to growth retardation and wither
ing (Montagu, 1971). This is confirmed for people by the observation of children
who grew up in Romanian orphanages, where touch was infrequent due to
understaffed situations (Fields, 2003). This need for touch seems so primordial,
that monkey infants deprived from their mother prefer a terry-cloth surrogate
mother without milk to hang on to, over a wired surrogate mother with milk
(Fields, 2003).

It is through touch that one needs to experience that one is safe and cared for.
Touch during the first phases of life has to be loving and protecting to develop
into healthy, empathic human beings. Consistent careless or harsh touch cuts
infants off from their capacity to develop their affective life: the monkey ex
periment showed that the infants that were confronted with a wired surrogate
mother did not develop normal grooming behaviour. (Fields, 2003).

The need for loving touch remains throughout people’s lives. It is so primordial
that it is referred to as touch hunger: one can be hungry for touching and being
touched (Fields, 2003), and, like for the need for food, one can wither when this
hunger it is not satisfied.
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These insights on affective and emotional aspects of touch are based on studies

on people touching people, and not on studies on human-product interactions.

However, these insights suggest that in physical interaction, people’s affective

and emotional development and well being may be affected by the way they are

touched by objects as well. At least, the experiment with the monkey infants

showed that being touched by a non-living surrogate cloth mother contributed

to the infant’s well-being. This suggests that the way objects touch people may

play a role in their emotional development and in their emotional well-being

as adults. Transitional objects such as Linus’s blanket (Figure 1.4), described by

Winnicott (1964) as objects that allow the child to feel safe in a world where the

mother is temporarily absent, are illustrations of this affective meaning of touch

embodied by objects. Cuddly walls, developed for demented elderly to achieve

this emotional well-being through touching objects, provide us with another

example of the affective meaning of touching objects.

A
Figure 1.4

The touch of transitional objects like linus’ blanket offer a child the feeling of being safe when the

mother is temporarily absent. © www.buno.nl Syndicted by Bruno Productions By.

1.2.4 Touch: a communication channel for affection

Touch implies contact and thus bodily involvement, whereas seeing and hearing

are distant senses, and thus are more apt to create distance and objectification’

in social contact. In social studies, touch is therefore often considered as our

most social sense (Fields, 2003). In touch, communication is indeed embodied,

and our tactile interactions convey a tangible message of interconnectedness, of

not being alone (Finnegan, 2002). Interpersonal touch tells us whether we are

safe, cared for and have value (Fields, 2003; Finnegan, 2002).

Fagan (1998) even suggested that touch is the first language we learn to commu
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Introduction

nicate interpersonal affection. According to Fagan, there are different kinds of
touch, ranging from the public and formalized to the intensely personal: ritual
touch, athletic touch, punishing touch, nurturing touch, intimacy-evoking touch
and sexual touch. These categories are not mutually exclusive, many meanings
and needs can be hidden under the obvious ones. To be able to function properly
in social contacts, one has to be able to understand (and express) the language of
touch properly.

Thayer (1982) classified different types of touching, thereby establishing a taxon
omy of touch: a functional-professional type (the doctor touching his patient for
examination), social-polite type (the handshake), the friendship-warmth type, the
love-intimacy type and the sexual type. The taxonomy is based on and illustrated
by the relationships people have. Thayer observed that this sequence of catego
ries can be characterized by an increasing intimacy: more body parts becoming
accessible, longer and more frequent instances of touching, and an increasing
variety of the types of touch involved.

These social aspects of interpersonal touch may be significant for the meaning of
touch in human-product interaction. In relationships with products, touch may
also be regarded as a communication channel, involving different affective styles,
expressing different kinds of affective relationships, ranging from the functional-
professional to the more intimate relationships.

1.2.5 Conchisions for tactual experience in human-product interaction

Touch confronts us with the materiality of the world and of ourselves. Thereby
it allows us to experience the world as real and to say ‘I exist’ (Damasio, 1999).

Within this experience of ‘being’, physical interaction forms the basis for peo
ple’s understanding and for peoples affective life. In either way, in exploratory
or in affective behaviour, the living body is simultaneously expressing itself and
understanding what is being expressed. Therefore, touch may be considered as a
language, with a specific vocabulary and a specific grammar (Classen, 2005) and
it is essential for people to ‘speak’ that language.

Although the previous thoughts on the need for touch and on its meaning are
related to interpersonal touch, they offer insights in possible interpretations of
tactual experience in human-product interaction. If touch can be considered as a
language between people and products, the present search will be about what is
being expressed, about its vocabulary and its grammar.
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1.3 Experience in human-product interaction

Human experience has increasingly become the focus of design researchers,

because the focus of design itself shifted from designing objects to designing for

the user (Margolin, 1997; Redstrom, 2006). The more definitely and sincerely

it is held that design is a development driven by, andfor experience, the more

important it is to have a clear view on the concept of human experience.

Several design researchers took up the enterprise to describe human experience

itself and to make the concept operational in the design practice (Demir, Des-

met, & Hekkert, 2006; Forlizzi & Ford, zooo; Hassenzahl & Tractinsky, 2006);.

There is no consensus on the definition of experience. Rather than defining the

concept, design researchers presented their approaches of human experience as

proposals, agendas, and as starting points to work with. Nevertheless, it seems

that the different approaches can be described along two main perspectives. On

the one hand, experience in human product interaction is defined as ‘the affec

tive response of a person interacting with a product (for example (Demir et al.,

2006)) thus as a specic aspect of the interaction. On the other hand, often based

on the insights of Dewey, experience is defined as a person’s awareness of the

interaction as a whole (for example (Forlizzi & Ford, 2000)).

Both approaches are valuable in their own right, because they fit the context they

were developed for and prove to be valuable for that particular context. Consider

ing the different approaches led to the insight that the value of a definition of

human experience does not lie in its truth but in its consistency and soundness

to build future research on, given their particular research context.

The concept of experience as the awareness of interaction seems most appropri.

ate for the context of the present exploratory research, because it allows to con

sider the interaction in its wholeness, without a preliminary limitation to one of

its aspects. The model developed in this thesis is based on Dewey’s observation

that human experience emerges from the interaction of human beings with their

environment (Dewey, 1934). Therefore, to understand human experience, I start

out with the description of humans and products, followed by the description

of the process of the interaction between the two. Finally, experience in human

product-interaction is described.

1.3.1 Human and product as equivalent elements in interaction

Touch, involving bodily interaction with a material world, is about physical

encounters. From this perspective, human and product can be considered as
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Introduction

equivalent physical entities, interacting with each other in a material world.
Although both may be very different in nature and contribute in their specific
way, the contribution of both to the interaction is grounded in and expressed by
their materiality (or physicality). Considering human and products as equivalent
material entities in interaction, allows us to consider their characteristics along a
common structure (Figure 1.5).

Human interaction Product

•physical propeies physical propeies
(geometrical, material) (geometrical, material)
•motor system •motor system
•sensory system •sensory system
•cognitive system (sensors)
•affective system •artificial intelligence

(cognitive & affective)

Environment (physical & social)

Fig. 1.5

The model of human-product interaction used in this thesis. The basis of the model is that human
and product are considered as two material entities in interaction, both can be described along the
same structure of systems.

These different aspects of human-product interaction can be described as fol
lows:

Physical properties: People and products both have specific geometrical proper
ties, such as shapes, volumes, sizes, and material properties such as hardness,
flexibility, and temperature. Although the research fields studying these proper
ties differ for people and for products, the properties are measured using the
same physical units, such as: geometrical measures in mm, mass in g, and mate
rial properties in strength, elasticity, temperature (coefficient), frictional resis
tance, etc. Human physical properties are studied in fields such as anthropomet
rics, biomechanics, and physiology. The physical properties of a product belong
to the domain of physics, engineering, material sciences, chemistry and the like.
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Motor system: People and products can be characterized by their motor systems

and dynamic capacities. Human motor systems are studied in biomechanics and

kinaesthetics, studying phenomena such as human movement, effort, and force

exertion. The dynamics of products is studied in mechanical engineering. Obvi

ously, not all products have a motor system or moving parts, as for example a

simple coffee cup or a hair comb. But the history of product development shows

that products become more and more complex, the first step in this development

being mechanization. For example, drilling machines replaced the hand drill,

and washing machines made hand washing an exception. Simple products with

out a motor system can be characterized as such in the context of this model:

they are inert.

Sensory system: People and products both can have sensory systems that detect

events in the interaction and in the environment. These systems can be directed

towards the outside world (seeing, hearing, smelling), or the inside world (body

temperature, body position, exerted forces, etc). The human sensory systems are

studied in neuro-physiology and psychophysics. The domain of product sen

sors is researched and developed in electrical engineering. Products usually do

not dispose of sensory systems, and a product that does not have sensors can

be characterized as such: it does not register information. But products tend to

become more and more sophisticated; mechanization is followed by automation,

which relies on proper information input from the environment and from the

product itself (temperature, orientation, position, etc). For example, the washing

machine ‘measures’ the weight and dirt of the laundry it has to clean, ‘measures’

the temperature of the water, and the soaking time. Similar to people, the sen

sory systems of products tend to become multi-sensory: sensing light, pressure,

sound, movement, position and so on.

Cognitive system: people and products both can dispose of cognitive systems

that allow them to understand and interpret what is going on, to remember, to

make decisions, and so on. Human cognitive capacities are studied in the cogni

tive sciences. In a product, this capacity is referred to as artificial intelligence,

and it is studied in the domain of information technology and in computer sci

ence. Again, most products do not dispose of artificial intelligence, and products

that are not equipped with such intelligence can be described as such: they do

not process information. But again, more and more products start to think (Ger

shenfeld, 1999), and artificial intelligence will become part of our daily life, as

embedded systems seem to become our future.

Affective system: People have an affective system that allows them to have emo

tions, to experience feelings and moods, to recognize and empathically under
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stand these affective phenomena in other people, and to assess what is good or
bad for them (Cacioppo & Berntston, 1999). Human affective systems are stud
ied in (neuro)psychology. Usually, we do not tend to consider products as having
an affective system. However, the concept of empathic products with affective
intelligence is emerging in the domain of computer science (Norman);. A first
step in this direction is the development of products that are able to understand
the affective and emotional state of the people they are interacting with. For
example, a computer that tries to cheer one up when one is feeling down, or that
avoids any kind of bad joke when one is stressed for a deadline.

The environment of human-product interaction: The interaction between people
and products is always situated in a specific environment that can be described
along physical properties (such as temperature, light, atmospheric humidity, and
so on) and social properties (such as cultural values and social meaning). This
environment will influence the physical encounter between human and product.
For example, riding a bicycle when the sun is shining is different from when it
is raining, and riding on asphalt differs from riding off the road in a forest. From
a social perspective, riding a bicycle one is proud of is different from riding a
bicycle one feels ashamed of. It is generally acknowledged that an interaction
between people and products should be studied given the context, as its contribu
tion to the interaction is evident.

Time: the interaction between people, products and their environment is a pro
cess embedded in, and developing over time. Although one may tend to consider
interaction as a momentary event, here and now, ‘time’ is an important factor in
the study and analysis of the interaction. Topics related to this time aspect are,
for example, the first encounter, the frequency of interaction, and the evolvement
of the interaction in time: its rhythm, repetitions, time intervals, and so on.

Effect of the interaction: The different aspects of people, products and their
context of interaction are not static. Through the interaction between people,
products and the physical context, all three may be altered. These changes may
be physiological, physical, sensorial, cognitive and affective and thus affect the
different systems described above.

This general model of human-product-interaction applies to all kinds of prod
ucts, from simple products such as coffee mugs to complex systems such as
medical devices. Complex electronic products with elaborate user interfaces can
be described extensively on all aspects included in the model. Simple products
without a motor system, sensors or embedded intelligence may only be charac
terized by their physical properties. However, in a world where products tend
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to become more and more sophisticated, these simple products will probably

be characterized more and more as lacking the capacity to move, to sense, to

think and to feel, because people will get accustomed to consider products in the

framework of the postulated complexity.

1.3.2 The process of human product interaction

The interaction between humans and the products in their environment can

be described using the model of human-product interaction developed at Delft

University of Technology (Dirken, 1997) as a starting point. In this model (Figure

1.6), interaction is considered as an exchange of input and output between hu

man and product, in a specific environment. This continuous transformation of

input into output defines the process of interaction.

Human Product

Input Information ] Output

Interaction

Output Manipulation Input

Environment (physical & social)

Figure i.6
A basic model of the input-output processes in Human-Product-Interaction (Dirken, 1997).

For our purpose, the interaction between people and products can be described

by the way they both move (physically act, react), sense, think, and feel (Figure

1.7). The interaction is an integrated process, within which these different pro

cesses occur. Although it is possible to distingrtish between moving, sensing,

thinking, and feeling, these aspects should not be considered separately but in

the context of each other.
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moving sensing

thinking feeling

Figure 1.7

The interaction in human-product interaction ia considered as a process constituted of moving, sens
ing, thinking and feeling simultaneously.

From the perspective of a person in interaction with objects and the environ
ment, these aspects can be described as follows, using the example of riding a
bicycle:

Moving concerns the physical actions in interaction, such as: manipulating,
squeezing, throwing, carrying, pushing, pulling, and so on. ‘Moving’ concerns
the whole body in static posture and dynamic movements, and not just the mov
ing body parts themselves. In case of riding a bicycle, an example of a dynamic
movement is the movement of the cycling legs, whereas holding the handles is
an example of a static posture.

Sensing concerns the bodily sensations one experiences in interaction. For the
senses of touch, it is about sensations such as itch, pain, vibration, pressure and
sensing ones own body moving. In the case of riding a bicycle, the bodily sensa
tions concern the pressure on the bottom, the feet and the hands, the vibrations
in the different body parts when riding over a wobbly road, the temperature
changes in the skin due to sunshine and contact with handles, the forces exerted
by the different muscles, and so on. Pain can be sensed when one rides over a
large hole in the road. Characteristic of sensations in distinction with thoughts
and feelings, is that sensations are sensed locally. One can always point at a part
of the body where it hurts, where it itches, where the pressure or vibration is

24



sensed and so on. Sensations just ‘exist’, there is no need for knowledge about

pain or itch to experience it.

Thinking concerns the cognitive processes involved in interaction, such as

perceiving, remembering, making decisions, and so on. From the perspective

of a study on the senses, perception is an important aspect of cognitive pro

cessing. In this case, perception is defined as attributing meaning to what is

sensed, restricted to the physical aspects of the perceived. For example in riding

a bicycle, the sensations of vibration in the hand can be perceived as ‘i’m riding

on a bumpy road’. Other perceptions may be: the shape of an object, its texture,

its weight, on so on. Perceptions are not local as bodily sensations are, they

concern thoughts about the object that is touched. For example, when grasping

the handles of the bicycle, one can perceive them as being large, sticky or torn.

The physical properties of an object and the subsequent perceptions should not

be confounded. For example, the measure in cm of a handle allow for people to

perceive it as ‘large’. And the distribution of irregularities on a surface that can be

described geometrically, allow for people to experience the surface as ‘rough’.

Feeling concerns the affective and emotional reactions in interaction, such as

feeling loved, happy, free, bored, and so on. Feelings are not always expressed

as one’s own feeling about something. In the case of riding a bicycle, one may

express the feeling of excitement as ‘I am excited!’ or as ‘what an exciting bike!’.

In both cases, it concerns the affective response of the person to cycling with the

bike. In the first case, the exclamation can be considered as a description of the

experienced feeling of the person, in the second case as an experienced charac

teristic of the bicycle.

From the point of view of the product, the same processes can be considered: in

interaction an object moves (because it is being moved or because it has self-

propelling mechanisms), it can sense if it is equipped with sensors, and it may

‘think’ and ‘feel’ if it is using its artificial intelligence. In the case of the bicycle,

the darkness detecting (sensing) rear light reacts to the darkness when it switches

itself on, and the cycle-computer translates the way its sensors are touched into

mean speed, distance, and so on. A bicycle equipped with emotional intelligence

might perceive that its user is getting tired, and provide some pep-talk to help

the user to reach his goal. A more physically oriented bicycle might decide to

increase the moral by temporarily providing some back support.
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1.3.3 Experience in human-product interaction

The interaction between human and products, in all its physical, physiological,
psychological and social-cultural aspects can be considered as what is going on,
what is happening (Dewey, 1934). When interacting with the world, human beings
can be aware of what is going on. They can be aware of how they are moving, of
what they are sensing, thinking and feeling. This being aware is a key issue in
Dewey’s approach to experience emerging from interaction. Although different
levels of awareness maybe distinguished, leading to different kinds of experi
ences, Dewey’s overall concept of experiencing is defined by being aware of what
is happening.
Likewise, in the context of this thesis, experience in human-product interaction
is considered as being aware of interacting with an object, more specifically as
being aware of moving, sensing, feeling and thinking (Figure i.8). In this sense,
our approach of experience is a phenomenological approach, studying the con
tent and the structure of experience as what one is aware of from the first-per
son point of view (Van Manen, 1990).

being aware of

[ExPeriencin

when interacting with an object

Figure i.8
Model of human experience used in this thesis. The model is based on the processes involved in hu
man-product interaction.

In interaction, one is not necessarily aware of all these aspects. One is capable
of driving a car without being aware of the movements made: they are executed
automatically. But one can be made aware by directing one’s attention towards
that specific aspect. Likewise one may not be aware of the feelings one has, until
somebody actually asks how one feels. To illustrate this approach, awareness can
be characterized by a spotlight illuminating different aspects of the model of hu
man experience elaborated in this thesis. Figure 1.9 and ito characterize differ
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ent interactions using the spotlight to show what aspects one can be considered

aware of in experience.

Figure 1.9

Reading Braille.

Reading Braille (Figure 1.9) is an example of tactual interaction with an emphasis

on tactual sensations and cognitive processes. The experience of reading Braille

may have an affective aspect, for example, when a dirty and sticky paper elicits

feelings of disgust, but without such exceptional circumstances, one will usually

not be aware of such affective aspects when reading Braille. Moreover, such af.

fective responses to the paper itself usually disturbs one’s capacity to concentrate

on the meaning of what is sensed.

I (JJensin

In a model characterising affective behaviour such as kissing (Figure 1.10) or

caressing, sensing and feeling are placed in the foreground. Moreover, to think

or to reflect while kissing or caressing usually disturbs the direct affective aspect

of the experience.

Figure o
Kissing.
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These brief examples show that experience does not necessarily imply awareness
for all four aspects of interaction. Moreover, some experiences may require that
some processes are actually excluded from one’s awareness. Awareness is closely
related to attention. Awareness in interaction depends on where one is focussing
one’s attention on. For example, stirring a soup while watching television may
prevent a person from being aware of the texture of the soup and of the moment
it is boiling. But when asked for, a person will be able to describe the texture and
report whether the soup is boiling or not (thereby missing the TV-show). Thus,
experience is defined in this thesis as being aware of the different aspects of in
teraction, including those aspects one can be made aware of by directing one’s at
tention towards them. Nevertheless, attention does not always imply awareness,
because one can never become aware of all the sensory aspects one is attending
to (Lamme, 2003).

To consider experience from this perspective defines which tactual interactions
are part of the research field of the current thesis, and which interactions are not.
For example, while reading this thesis, one is probably not aware of the shoes
one is wearing, but now that they are mentioned, one is. Thus, the current thesis
considers the interaction of wearing shoes as a tactual experience from the mo
ment one is putting them on until one takes them of. This experience includes
moments that one is not aware of the interaction, because one can be made
aware of these. In contrast, subliminal physical interactions, for example the
interaction between the body and an internal prosthesis such as a pace maker,
are not considered in the context of this thesis. As people cannot be made aware
of subliminal perception per definition, we do not regard this phenomenon part
of the current research field. Although interesting and relevant for the practice
of product design, the study of subliminal effects requires a different research
approach.

Considering the aspects of experience one can be made aware of as part of the
overall experience, poses the question about the role of these aspects within this
overall experience. For example, when having a meal in a restaurant, one might
be delighted by the food and not be aware of the fact that the chair one is sitting
on is slightly uncomfortable. When asked for, one can be made aware of the
fact that one is experiencing a slightly uncomfortable chair, which may affect
the overall appreciation of the experience of having a meal in that restaurant.
But what was the contribution of the discomfort of sitting on the chair to the
experience before one was made aware of it? Although relevant, answering this
question lies beyond the scope of this thesis, because addressing this question
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requires a different approach than the exploratory research set out for in this

thesis.

1.4 Aesthetic aspects of tactual experience in human-product interaction

Section 1.3 started with the description of a model to outline experience

in human-product-interaction. The concept of its aesthetic aspects, its

(un)pleasantness, is described within that same model, proposing awareness as

a central issue. The outline presented in this section serves as a background to

structure the analysis of the exploratory studies described in this thesis.

Tactual aesthetics in product design is not yet an established field of research

with its own body of literature. But the different processes involved in human

experience, moving, sensing, thinking and feeling, each offer a perspective on

specific fields of research. These perspectives will be presented in this section,

allowing for an overall conclusion on possible leads to explore aesthetic tactual

experience as a whole.

1.4.1 Aesthetics as the (un)pleasantness of experience.

The (un)pleasantness of experiencing is considered as the awareness of the

(un)pleasantness of moving, sensing, thinking and feeling when interacting with

an object in an environment (Figure.i.u). One is not always aware of the pleas

antness of the experience, but when asked for, one can become aware of it and

can account for it.

1’Ieasantness of

riencinJ

Figure 1.H

Model of aesthetic aspects of experience, in human-product interaction.

4
the awareness of the (un)pleasantness of
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Prom the point of view taken in this thesis, aesthetic is understood as an aspect
of the experience, that can be placed in the same row with other aspects that
describe the experience, such as: its functional aspects, its economic aspects, its
social aspects, and so on.

Thus, from this perspective an object does not have aesthetic quality in itself, but
the experience of the interaction with that object has. An object is not aesthetic
in itself, but we could say that an object has aesthetic potential, for it may give
way to experiencing (un)pleasant interactions with it. This aesthetic potential
of objects counterparts the aesthetic potential of the human body itself to have
aesthetic experiences (Shusterman, 1999). This strengthens the thought that hu
man and product are equivalent entities in interaction, that both contribute their
potential to create an aesthetic experience.

1.4.2 Describing aesthetic aspects of tactual experience

The aesthetic aspects of the different processes involved in human-product in
teraction has links with different fields of research (Pigure 1.12). The next section
describes how each specific research field contributes to the understanding of
tactual experience, more particularly, to constructing an appropriate framework
to describe it.

Dance studies

________

[ Comfo studies1

Pain studies
moving sensing J
thinking fee)ing

Gestalt theory Emotion studies

L Formal aesthetics Product exressionsJ

Figure 1.12

Overview of research domains related to the aesthetic aspects of tactual experience.

1.4.2.1 Aesthetic aspects of movements

Taking movement as the starting point to explore and describe the aesthetics of
tactual experience leads to the art of dancing. When focusing on commonalities
between aesthetics of dance and aesthetics of daily movements, what can we
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learn from dance studies to structure and describe the concept of aesthetics of

movements in daily life?

Rudolf Laban is fascinated by movement in the different domains of art, work,

education and social live. To Laban, quality of life can be identified by the degree

of sophistication of the movements involved (Hodgson, 2001). He observes that

people move in order to satisfy a need, ranging from the very simple (e.g. to

do something with a clear and practical purpose) to the highly complex (e.g. to

dance to express the inexpressible). Therefore, to study movement the first basic

question should be: Why does one move, what are the motivations? Thus, it is

likely to assume that for the exploration of tactual aesthetics, dance studies show

that it is relevant to understand why people move to understand how they experi

ence their movements. In addition, these motivations should not be limited to

the functional effects of movement, but include the possibilities of self-expres

sion.

Next, Laban constructed a vocabulary to describe movement, identifying four

basic motion elements: space and orientation, time, intensity and flow. Further

more, the movements can be characterized by aspects such as tension, rhythm,

balance, and harmony. This may offer a starting point for a vocabulary of aesthet

ics of movement in tactual experience.

Within the field of product design, human movement was taken up as a starting

point for the design process by several designers (Hekkert, Moster, & Stompff,

2000; Klooster, 2003; Moen, 2005). Their efforts show that movement, and in

particular dance as the aesthetic aspect of movement lead to a product design

approach that can be characterized as a choreography of interaction (Klooster &

Overbeeke, 2005). These studies made clear that the field of product design lacks

the means to communicate about movement in human-product-interaction.

Klooster explored several tools, such as schematic notations, photo sequences,

video, and drawings, leading to the conclusion that communication about move

ment should preferably be dynamic (Klooster, 2003).

1.4.2.2 Aesthetic aspects of sensations

Taking sensation’ as a starting point to explore aesthetic experience leads to the

notion of aesthetic experience in its purest sense: to provide sensory pleasure,

to gratify the senses (Hekkert, 2006). Tactual aesthetics, from the perspective

of gratifying the senses, leads to the notion of physical pleasure and of physi

cal pain, thus to the study of comfort in human-product interaction. Although

31



Introduction

comfort studies do not consider themselves explicitly as studies on aesthetic
aspects of bodily experience, we can consider them as such, because they relate
to the (un)pleasantness of the experience of physical sensations. Hence, comfort
studies may shed a light on the aesthetic aspects of tactual experience in human-
product interaction.

To be able to make the concept of comfort measurable, it was often described as
the absence of discomfort. Discomfort, in turn, was measured by asking people
about their locally experienced unpleasant sensations such as pain, itch, vibra
tions, muscle strain, and so on. But recently, researchers pointed out that the
absence of discomfort does not imply comfort (Vink, 2005). To design for com
fort, a definition is needed that approaches the concept from a positive perspec
tive, postulating what it is, and not what it is not. One of these approaches is to
identify the Wow-factor: the experience of ‘something more than one expected’,
which would lead to the exclamation ‘wow!’ For example, this exclamation is
often triggered by the properties of the mattresses made of Tempur, a viscous-
elastic material that adapts to the human body in a sophisticated way (Figure
1.13), thus reducing the intensity of the pressure areas. This material property
highly contributes to the experience of comfort when lying down, but the wow
effect occurs especially on the moment one lies down and senses the process of
this adaptation.

To conclude, studies on comfort and discomfort, thus on physical pleasure and
physical pain, suggest that these two aspects should be studied as two distinct
phenomena in tactual experience, because one can not be reduced to the absence
of the other.

4P -

e_::1,*,

Figure 1.13

Comfort of a mattress made of Tempur. The left pictures shows the intensity of pressure on the body
on normal mattresses (dark spots indicate high pressure(, the right picture shows the pressure distri
bution when lying on a Tempur mattress. © Tempur Benelux By.
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Meizack and Torgerson studied the dimensions on which pain can be described,
resulting in three categories of words: sensory qualities (in terms of temporal,
spatial, thermal, pressure and other properties), the affective qualities (in terms
of tension, fear, and the like) and the overall evaluation of the pain experience
(Melzack, 1975). Based on these insights, a lexicon with subcategories was estab
lished, and a questionnaire was developed to help people describe these differ
ent aspects, and to get a perspective on their experience of pain in the context
of their daily life. The work of Melzack may offer a lead for a vocabulary on the
aspects of pain in tachial aesthetics in human-product interaction,

1.4.2.3 Aesthetic aspects of perception and cognition

To take the perception of the properties of the object as a starting point for the

description of aesthetic experience leads to the domain offormal aesthetics:
a perspective that considers aesthetic experience as grounded in the physical
properties of the object, independent of its function and of its social meaning
(Crozier, 1994; Hekkert, 1995). In formal aesthetics, an object has aesthetic quali
ties, regardless of the object being for example a hammer, a weapon or a kitchen
utensil.

From this perspective, some aesthetic experiences can be ‘objectified’, in the
sense that some objects can be considered as pleasant to touch, because of their
objectively perceivable properties. A relevant question derived from formal
aesthetics is the question about the universality of aesthetic experience. If some
aesthetic experiences can be considered as grounded in the objective properties
of the object, then to what extent are they experienced by all human beings as
pleasant to interact with (Brown, ‘99’; Hekkert, 2006)?

In formal aesthetics, Gestalt theory offers valuable insights in possible universal
ities. According to Gestalt theory, visual beauty is to be found in the perception
of the whole, in the relation between the properties of an object, rather than in its
separate properties: ‘the whole is more than the sum of its parts’. In other words,
the beauty of the whole cannot be understood by the beauty of the separate prop
erties (Kreitler & Kreitler, 1972; Norman, 2003). Examples of possible relations
between properties of objects are: structure, complexity, balance, patterns, con
trast and composition. Examples of Gestalt principles that describe relations that
are pleasant to perceive are: regularity, symmetry, inclusiveness, unity, harmony,
maximal simplicity and conciseness (Rompay, 2005).

The overview of aesthetics related to objectified perception is limited to the visual
domain, because there does not seem to exist a related tactual counterpart as a
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basis for tactual formal aesthetics. Nevertheless, conceiving of tactual aesthet
ics as being grounded in the tactual properties of an object leads to the question

about the universalities of the aesthetics of tactual interaction and about good
tactual gestalts. Do they exist?

1.4.2.4 Aesthetic aspects of feelings and emotions

The aesthetic aspects of tactual experience from the perspective of feeling leads

to the insight that this domain can be considered from two perspectives. On the
one hand, affective aspects tend to be allocated to the experienced object. For
example, we may experience a coffee machine as friendly, arrogant, or humble,
thus attributing affective meaning to the object. This is related to the domain of
the experienced expressicrn of an object (Rompay, 2005) and its experienced per
sonality (Govers, 2004). On the other hand, the affective response may be related

to the emotions the product elicits with its user in the interaction (Desmet, 2002).

Rompay (2005) studied product expression from the perspective of embodied

interaction, in which the expression can be comprehended on the basis of bodily

schemata. For example, a vertical, upward directed form might be experienced
as dominant, whereas a horizontal and more downwards oriented form may be
experienced as servant. In her research on product personality, Govers (2004)

proposed to use the vocabulary people use to describe personalities of human

beings to research and describe product personality.

Although both insights were developed in the visual domain of human-product

interaction, they seem to offer possible leads to understand tactual aesthetics

as well: how are product expressions perceived in the tactual domain? Are they
grounded in people’s bodily schemata? Can they be described in terms of prod
uct personalities?

Desmet (2002) proposes a cognitive approach to understanding emotions elic
ited in human-product interaction, introducing the appraisal of specific concerns

as the basis for the emergence of emotions. We may question whether the same

appraisal model can be used to understand emotions elicited in the tactual do
main, and if so, what concerns are typically involved in aesthetic tactual experi
ence?

Expressions and emotions both belong to the affective domain, but cannot be
considered as two sides of the same phenomenon (Fulton Sun, 2003): an object
may express cheerfulness, but our emotional response might be irritation when

cheerfulness does not seem the right attitude for that context. Likewise, an

34



object may be experienced as distant, but our emotional response may be posi

tive because we do not want an intimate interaction with it. It is important to be

aware of this double side of the affective domain, when structuring the concep

tual framework of aesthetic aspects in tactual experience.

1.4.2.5 Conclusions for the aesthetic aspects of tactual experience

Taking the model of human-product-interaction to structure the overview of re

search about aesthetic aspects of tactual experience (fig 1.13) leads to preliminary

insights into the phenomenon and in possible ways to understand and describe

the phenomenon. These different ways of describing the aesthetic aspects of

tactual experience will serve as a soundboard and a source of inspiration when

constructing the new conceptual framework on aesthetic aspects of tactual expe

rience.

1.4.3 Aesthetic behaviour

The previous section considered the aesthetic aspects of experience as the imme

diate experienced (un)pleasantness of the experience. En other words, aesthetic

aspects of experience may be considered as the assessment of the pleasantness

of an interaction, regardless of the purpose of the interaction. But there is more

to aesthetics in experience than this immediate pleasantness as an aspect of

experience. Aesthetic experience may be considered as a specific kind of interac

tion, deliberately sought foL This deliberately interacting for the pleasantness

of the experience itself can be defined as aesthetic behaviour (Dewey, 1934)

as opposed to a ‘practical’ behaviour, where one deliberately interacts with an

object to achieve some kind of practical goal (Stolnitz, 1960). Therefore, explor

ing aesthetic tactual experience leads to the question about the characteristics of

aesthetic behaviour in the tactual domain.

1.4.4 Developing aesthetic sensitivity

A final issue in selling the stage for the present research is the question about

the development of a designer’s aesthetic sensitivity in the tactual domain,

defined in this thesis as one’s awareness of the (un)pleasantness of the physical

interaction with an object. The concept of aesthetic sensitivity is related to the

concept of aesthetic intelligence, defined by MacDonald (2001) as one’s capacity

of perceiving and comprehending the aesthetic qualities of a product, as a basis

for one’s aesthetic response to that product. MacDonald suggests that we all
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possess aesthetic intelligence, but that we use it subconsciously when interacting
with the world. In this thesis the assumption is that designers need to become
aware of this natural aesthetic intelligence to be able to design for the senses.
Becoming aware of one’s aesthetic intelligence is the scope of the development
of aesthetic sensitivity.

In art and design education, several design researchers acknowledged the
importance of the senses in aesthetic experience in human-product interaction,
and therefore pleaded for the education of the senses (Caranfa, 2001; MacDonald,
2000; Overbeeke, 1999; Sorri, 1994). This addresses the question about how to
develop and assess aesthetic sensitivity (Haanstra, 1994). In the field of visual
aesthetics, theoreticians developed methods to learn to look at art (Visser, 1986)
and to learn to experience art (Armstrong, 2000) Likewise, how can we develop
research and educational tools that learn to feel; that support the designers’ devel
opment of expert knowledge?

This brings us back to the thoughts of Dewey on experience in education. True
personal growth can only be achieved through experiences (Dewey, 1938). There
fore, aesthetic intelligence and aesthetic sensitivity, that shape further behaviour
and experiences, can only be acquired through aesthetic experience, in interaction
with the physical world. This kind of knowing is referred to as being experienced
(Margolin, 1997). For example, the activities shown in Figure 1.14 can only be
learned in doing, thus becoming experienced. This implies that tactual aesthetics
should be incorporated in the design education curriculum in an experiential
way, because to conclude with Dewey:

An ounce of experience is better than a ton of theory simply because it is only
in experience that any theory has vital and verifiable significance (Dewey, 1916)

p.140.

Figure 1.14

Being experienced: kneading dough.
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1.5 Research Design

The experiences of touching and being touched form a strong basis for people’s

well being. Moreover, man-made products contribute to a large extend to these

experiences because they constitute the material world people live in. The lack of

attention for the tactual aspects of human-product interaction in design educa

tion may therefore reduce the designers’ opportunities to contribute to people’s

well being. Designers should be aware of the fact thcit the objects they design will

touch people, thereby influencing their well being, and formulate their design

ers’ perspective on how they want to contribute to that experience. To support

designers to become aware of the tactual aspects of their products, Tactual Aes

thetics should be part of the field of research for design and of product design

education.

1.5.1 Research goals

The goal of the present research is to construct a conceptual framework describ

ing aesthetic aspects of tactual experience in human-product interaction, as a

basis for the development of a Tactual Aesthetics research field in its own right.

The results should be relevant and usable for the design practice as well as

for the education of industrial designers. In addition, the provided framework

should be solid enough as a basis for further exploration of the phenomenon of

Tactual Aesthetics (Glaser & Strauss, 1967).

1.5.2 Research questions

About descriptions of aesthetic experience:

• What conceptual framework describes aesthetic tactual experiences: what

themes are relevant, and how can these themes be described in a coherent

structure?

About aesthetic behaviour:

• Is aesthetic experience related to a specific behaviour in human product

interaction? And if so, what characterizes aesthetic behaviour in the tactual

domain?

About the development of aesthetic sensitivity:

• How can we translate the conceptual framework of aesthetic tactual experi

ence into useful tools in design education, to develop designers’ aesthetic

sensitivity?
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1.5.3 Research approach: explorative, qualitative research

In their overview of thoughts on researching aesthetic experience, Eaton and
Moore (2002) state that an important argument to leave the concept of human
experience aside is based on the fact that ‘people may say that they have or enjoy
aesthetic experience, but there is no way of making out what they really mean, let
alone whether their claims are true’. However, in the present study, the starting
point is precisely the fact that people do believe and say that they have aesthetic
experiences. The present study will be about what people say, about how they
describe their experiences.

This perspective implies a phenomenological research methodology: the study
of the lived experience by unravelling experience itself as it manifests itself to con
sciousness (Manen, 1990). Phenomenological methodology implies and requires
an open mind: ‘nothing about the notion to be studied should be considered
‘given’ or ‘granted’. The meaning of the researched phenomenon needs to be
found in the experience itself’ (Manen, 1990).

The background information on tactual experience provided in this introduc
tory chapter and in the following Chapter 2 on the tactual senses will serve as a
background and a frame of thought to refer to while exploring the phenomenon
itself.

The phenomenological approach implies the use of qualitative research methods
to study human experience, by researching how people report about it, describe
it using words, images, artefacts, and other qualitative data (Sanders, 1999).

Characteristic of a phenomenological approach is an initial lack of structure
describing the topic as a whole, a lack of an unequivocal definition of what is
researched and, more specifically, the absence of the intention to make the
research variables measurable, thus operational (Claser, 1967). Also, qualitative
research methods are best described as adventures into the unknown, without a
clue to where it will lead.

Because this project is carried out in the applied area of product design, tile
usefulness of the results for this area is an important criterion to assess what has
been achieved, making pragmatic criteria a strong leading force in decision mak
ing throughout the project. Like in product design, where one designs a product
that is as suitable as possible, and not the product, this research is about building
a useful framework, and not the framework.

In the end, the results of the study have to be judged for their validity. In qualita
tive research, in spite of the scientific rigor that one might strive for, validity is
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not a matter of proof (Duijne, 2005). A researcher has to make the analysis of

the data as insightful and as transparent as possible, by providing insight in the

way the conceptual framework was constructed. But in the end:

When the researcher is convinced that his conceptual frameworkforms a systematic

theory, that it is a reasonably accurate statement of the matters studied, that it is

couched in a form possible for others to use in studying a similar area, and that he can

publish his results with confidence, then he is near the end ofhis research. He believes

in his own knowledgeability and sees no reason to change that belief He believes

not because of an arbitrary judgment but because he has taken very special pains to

discover what he thinks he may know, every step of the way from the beginning of his

investigation until its publishable conclusion (Glaser s Strauss, 196).

Why does the researcher trust what he knows?

He hi rtrself knows what he knows about what he has studied and lived through. They

are his perceptions, his personal experiences, and his own hard-won analyses. Afield

worker knows that he knows, not only because he has been in the field and because he

has carefi4lly discovered and generated hypotheses, but also because ‘in his bones’ he

feels the worth of his analysis (Glaser Strauss, 1967).

i.6 Structure of this thesis

Part 1: Introduction and Backound of the research

This introductory chapter starts with the motivation to undertake an explora

tion into the aesthetic aspects of tactual experience, from the perspective of the

practice of product design. The chapter introduces thoughts of different scholars

on the world of touch, showing that touch meets fundamental needs in these

domains. The chapter proposes a model of aesthetic aspects of experience in

human-product-interaction and ends with an overview of the research goals, the

research questions, and the research approach.

Chapter 2 gives an overview of the physiological and psychophysical aspects of

the tactual senses. It presents the facts about tactual sensation and perception

considered necessary to understand the presented results on tactual aesthetics

in this thesis (see box 1.2 for an overview on the vocabulary related to the tactual

experience).

Part : Towards a framework oftactual aesthetics

In Chapter 3 a framework for understanding the tactual aesthetic experience of
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objects is built using the results of a printed questionnaire study with open ques
tions about pleasant and unpleasant experiences with objects. The framework
offers themes to describe the experience, thus contributing to the development
of an appropriate language about tactual aesthetic experience. It is postulated
that such a tactual language is needed to get access to one’s experience.
In Chapter 4 the tactual aesthetic experience is studied through observation
of people interacting with objects and describing their experience. The results
offer a model to structure the descriptions of tactual aesthetic experiences and,
thereby, contribute to the conceptual framework developed in chapter 3. Next,
the outcomes of the research suggest that products can be characterized by a spe
cific salient tactual property. Finally, the results of the study question the nature
of pleasantness and unpleasantness in aesthetic experience. Although these
concepts are often (implicitly) seen as two extremes on the same dimension axis
with a neutral centre, the results of this chapter suggest that aesthetic experience
follow an additional dimension: from not experiencing at all (anaesthesia), to
intensive experience.

Part : The Tactuat Experience Gnide

Chapter 5 integrates the findings of the previous chapters in the development of
the ‘Tactual Experience Guide’, a tool developed to describe and research tactual
experience in human-product-interaction. The guide offers a conceptual map
structure that allows subjects to report in an associative way about their tactual
experiences with an object, considering their different ways of interacting with
the object. A first version of the tool is evaluated in a design education context,
resulting in a final Guide, completed with a lexicon and a description about how
to use the guide.

Chapter 6 presents the results of the course Tactility in Design, a course set up
to implement the results of the present study in the design education curriculum
at the department of Industrial Design at the Delft University of Technology.
The course is a combination of lectures and exercises. The goal of the course is
twofold: to create designers’ awareness and sensitivity’ for the aesthetic aspects of
tactual experience in human-product-interaction, and to learn through experi
ence about how to include this expertise in a design project. The chapter pres
ents the different exercises offered during the course, and their results.

Part : Conclusions

The thesis ends with chapter 7 reflecting on what has been achieved, and setting
out for further possible research directions, based on the conceptual framework
postulated in this research project.
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Appendix i.i Vocabulary of tactual experience in human product interaction

In research on touch, one encounters different words related to the topic, such

as tangible, tactual, tactile, haptic, the feel, the touch, and somesthesis. Before

moving towards a description of the aesthetic aspects of human experience, the
different concepts used in the description of tactual experience are described.
The tactual senses are described in more depth in chapter 2.

The following descriptions are concluded from textbooks on sensation and
perception (Loomis & Lederman, 1986; Sherrick & Cholewiak, 1986; Goldstein,
2002; Saladin, 2001).

Touch

Touch as a noun refers to a specific sensory modality, and as a verb to the act of
touching and of being touched. As a verb it also refers to the movements made

in touching and being touched.

Tactile

The adjective tactile refers to what we experience only in the skin, when the skin
is mechanically stimulated. Tactile experience thereby excludes the experience of
temperature and pain. Tactile senses are part of the skin senses or the cutaneous

senses. A fly tickling over one’s skin or a seat pressing its texture in one’s skin
are examples of tactile experience. And as such, tactile perception can be consid
ered as part of tactual perception.

Tactual

Tactual is about what one physically experiences through touch when interacting

with the environment. Tactual experience involves different sense modalities:

tactile sensations in the skin, proprioception (e.g. body posture) and kinaesthet
ics (e.g. exerted muscle force). Most textbooks include temperature and pain as
part of the tactual experience (Goldstein, 2002; Sekuler & Blake, 1994).

Haptic

Haptic experience is a synonym for tactual experience, but limited to tactual

experience through the hands. To avoid confusion, I only use the term tactual in
this thesis.
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Tangible

The adjective tangible usually refers to the fact that an object can be touched.

The word is often used in the context of human-computer interaction, referring

to a specific style of interaction, where embodied action, movement and physical

feedback contribute to the understanding of what is happening (Djajadiningrat,

Wensveen, Frens, & Overbeeke, 2004; Dourish, 2001).

Feeling

Feeling refers in daily use it to the emotions one experiences (‘I am angry’, ‘I

am happy’) as well as to tactual perception (‘I can feel the texture of this seat’).

To avoid confusion, in this thesis feeling will only refer to the domain of having

emotions.

Somesthesis

Somesthesis refers to the different bodily senses involved in physical interaction:

the cutaneous senses, proprioception, kinaesthetic, perception of temperature

and pain, and the vestibular system. It is the most complete concept describing

bodily experience. Tactual perception can be considered as part of somesthesis

(Craig & Roliman, 1999).
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Chapter 2
Tactual perception

2.1 Introduction

The previous chapter presented the concept of experience in human-product

interaction as a process involving moving, sensing, thinking and feeling (see

1.3.2). The chapter described these different processes of experience and focussed

on its aesthetic aspects, thereby elaborating on the process of ‘feeling’ in human-

product interaction.

This chapter presents an overview of the other processes involved in tactual

experience: moving, sensing, thinking in human-product interaction (Figure

2.1). The chapter describes the physiological and psychophysical aspects of the

tactual senses: what mechanisms do the tactual senses consist of and what do

people perceive through the tactual senses? The chapter focuses on those aspects

of tactual sensation and perception that people can become aware of, and on pos

sible ways in which people describe these perceptions.

LHumanr]

Figure 2.1

The processes of moving, sensing and thinking in human-product-interaction are the focus of this

chapter.

The purpose of this overview is twofold. First, it provides background informa

tion on tactual perception, necessary to understand the exploration set out for in
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The tactual senses

this thesis. The assumption is that insight in the physiological and psychophysi
cal phenomena of tactual perception supports the understanding of the different
aspects of tactual experience as a whole.

Next, the overview presented in this chapter offers a lead when exploring tactual
experience ‘in the field’, thus when collecting and analysing data about real
life tactual experiences. On the one hand, the insights offered by this overview
provide a preliminary structure for the analysis of the collected data, and as such,
serve as a soundboard. On the other hand, the overview generates possible pre
liminary leads for descriptors of tactual perception as part of the description of
tactual experience, which eventually is the aim of this thesis.

The overview on the tactual senses presented in this chapter is based on a litera
ture search in the field of physiology and psychophysics. It is necessarily concise
and limited to the aspects of the tactual senses relevant to this thesis. A complete
overview on the tactual senses can be found in (Saladin, 2001; Sekuler & Blake,
1994; Sherrick & Cholewiak, 1986; Goldstein, 2002); Loomis & Lederman, 1986;
Craig & Rollman, 1999). A brief history of research on the tactual senses is pre
sented in Box 2.1.

The goals of this chapter are reflected in its structure. First, the chapter pres
ents the different aspects of the tactual senses: it describes how people tactually
perceive objects and the bodily sensations involved in this perception. These
descriptions are concluded with an overview of possible ways people may have to
describe their tactual perceptions. The chapter concludes on the contribution of
the presented overview to the general insights in tactual experience in human-
product interaction and on the implications for the exploration of aesthetics of
tactual experience.

2.2 Interacting with objects

2.2.1 Touch: a general sense

Walking on a floor, carrying underwear, sitting on furniture and drinking a cup
of coffee, brushing teeth or bumping into a streetlight are some examples that
illustrate the diversity of our ways of being in touch with the world. In physical
interaction with objects of daily life our body as a whole is involved, as it is con
tinuously touching and being touched. Therefore, the tactical senses are not lim
ited to the hands, but may be considered the general senses because they concern
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the whole body (Saladin, 2001). In contrast, sight, hearing, smelling and tasting
are speclc senses: they are ‘specialized’ differentiations of the general senses of
the skin. Nevertheless, although this chapter considers touch as a general sense,
it focuses on the touching hands, because the hands seem to play the leading
part in literature about studies on the tactual senses.

2.2.2 Active and passive touch

In interaction we are able to distinguish between touching an object, and being
touched by an object. These two distinct phenomena are referred to as active and
passive touch (Gibson, 1962).

Gibson (1962) observed that active touch produces a perception of the object
being touched: one is exploring the object’s properties (objective pole). On the
other hand, passive touch with the same object (being touched by the object)
gives an internal sensation: one experiences the sensations in the body, what is
being done to it (subjective pole). To illustrate this distinction, imagine picking
up a glass of wine, handling it in your hands, gently turning it to move the wine:
you perceive its shape, its temperature, its fragility, and the movement of the
liquid: even with your eyes closed you would know how fast you can turn without
spoiling the wine (Figure 2.2). On the other hand, imagine lying on the bench of
a masseur who is using a massage tool on your back: you sense the pressure on
your back, the warming of your skin, but you do not sense the shape and the size
of the object. (Figure 2.3).

Figure. 2.2 Figure 2.3

Active touch: Perceiving the properties Passive touch: Sensing the sensations involved
of an oblect. in being touched.
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The tactia1 senses

In the active mode, if you focus on your hand you are able to feel the pressure of

the glass against your skin, and in the passive mode you may perceive the weight

of the stones on your back. Thus touching and being touched occur simultane

ously in a physical encounter. This can be verified in a simple experiment: take

a pen, hold it in your left hand and stroke it with your right hand (active touch).

You will perceive a pen, and become aware of its different tactual properties.

Next hold your right hand still and stroke it with the pen in your lefi hand (pas

sive touch). You will become aware of the tactual sensations in your right hand:

light touch, vibration, maybe some pressure, and so on. But, if you recall the

active part of this short experiment you will become aware of the fact that in ac

tive touch you had these sensations as well. Apparently, in actively reaching out

to manipulate and touch the world, our ottention is directed towards the object,

whereas in being touched, your attention is directed towards the sensations

caused by that touch. But in interaction, one can be made aware of both.

Thus, although we know the difference between touching and being touched, in

human-product-interaction it is not evident where active touch ends and passive

touch begins. One can switch in attention and awareness between the objective

and the subjective pole, but both phenomena occur simultaneously. The hand

shake is a good illustration of this statement: where does one stop touching and

start being touched?

Awareness for touching or being touched is not only a matter of attention and

being active or passive. The experience of touching or being touched is also

related to the body parts involved in interaction, because the skin of the different

body parts differs in the suitability for active or passive touch. The skin of the

palm of the hand and feet seems especially suited for ‘touching’ because of its

structure, discriminating texture and shape, whereas the hairy skin, covering the

rest of the body, is more involved in signalling the locus of events touching the

body, thus most of all in perceiving ‘being touched’ (Bolanowski, 2003). Never

theless, although some body parts are more appropriate for the objective than for

the subjective poles, the starting point for the present research is that all body

parts are potentially a basis for the one and the other.

In interaction, touching and being touched is not limited to the contact between

the body and an object. People have the capacity to touch the environment

throigh other objects, a capacity referred to asfreliig through (Burton, 1993).

Some objects through which people touch the environment are our own non

neural extensions: nails, teeth, and hair, in anatomy and physiology referred to

as accessory organs (Saladin, 2001). But the objects that interest us here are the

man-made objects people touch through: people touch the bread through the
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knife they are cutting with, the road through the bicycle they are riding on, the

tennis ball through the racket and the paper through the pen they are writing

with. Although touching through intermediate objects may be different from

direct touch (Lederman & Kiatzky, 1999), it will be part of the overview presented

in this chapter.

The next paragraphs first focuses on the properties one perceives when touching

objects, followed by the sensations one has when being touched by objects.

2.3 Touching objects: perceiving tactual properties

Tactual perception is not limited to the perception of the tactual properties of an

object. Before perceiving these specific properties, people tactually perceive and

identify an object as an object. Tactual perception of the object as such and of

its tactual properties is intimately related to movement: it is through movement,

in interaction that one perceives the object and its properties. These exploratory

movements, considered as exploratory strategies, will be introduced before pro

ceeding with the description of the perceived tactual properties themselves. This

section concludes with an overview of the tactual properties perceived in physical

interaction and of the possible ways to describe these properties.

2.3.1 Object recognition

It is a remarkable achievement of tactual perception that we perceive and recog

nize an object as one object. When holding a glass of wine the skin is touched at

different places with different pressure intensities. Joints, muscles and tendons

have specific positions and apply specific forces to different parts of the glass.

Therefore, it would not have been strange to conclude with one’s eyes closed

that one is holding different objects. Yet these impressions are integrated into the

perception of one glass of wine.

This capacity of identifying an object as one object can be fooled: Aristotle discov

ered that rolling over a pen with two crossed fingers with one’s eyes closed, gives

the impression of rolling over two pens. This can be verified with other objects

like the edge of a table: stroke it with two fingers crossed and you experience two

edges. But overall, people identify the integrity of objects correctly.

The tactual (haptic) system is rapid and accurate to recognize three-dimensional,

familiar objects. Klatzky, Lederman et al. (1985) demonstrated that blindfolded

subjects recognize 96% of common objects within 5 seconds, and 94% in 1-2
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seconds. Observations of people exploring these objects showed that people have
specific exploring strategies, a structured way of tactually scanning objects. Klatz
ky et al. therefore concluded that the tactual senses consist of an expert system,
with the capacity to structure the environment through interacting with it.

This identification phase plays an important role in blindfolded object explora
tion: people want to know what it is. The kinds of movements people make are
deliberate to discover what kind of object one is exploring. Once the object is
identified, the exploration usually stops (Gibson,1962), and people need to be
encouraged to go on to explore the properties of the object.

2.3.2 Exploration strategies and manipulation style

Klatzky et al. (1985) studied the movements made by blindfolded people when
physically exploring tactual properties of objects, and concluded that people have
specfic exploring movements for the perception of specf1c tactual properties (Fig
ure 2.4). These strategies are discussed together with the various tactual proper
ties in the next paragraph.

lateral motion (texture) Pressure (hardness) Static contact (temperature)

Unsupported holing (weight) Enclosure (global shape, Contour following
, volume) (global & exact shape)

‘N
. ) .

Moving parts

Specific exploring movements people make to

Figure 2.4

explore specific tactual properties of objects
(Klatzky et al., 1985).
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Tactual scanning should be done in a somewhat systematic way in order to give

a consistent tactual perception of the object (Klatzky et al., 1985). Moreover, these

tactual scanning strategies have to be learned: experience in touching is needed

to be able to explore efficiently and accurately, as was shown in studies with blind

adults and children (Davidson, 1985).

In addition, Turvey (1996)observed and researched ‘dynamic touch’ as an explo

ration style This is an exploration style by which people swing objects to ‘get a

feel for them’. It is functional for the perception of properties such as size, geo

metrical properties, and weight, but especially suited for the exploration of the

moment of inertia of an object: its reaction to rotation. The exploration through

this type of movement is the basis for understanding how to use an object as a

tool: it allows you to know how to hit a nail with a hammer and where to hit the

ball with your tennis racket while looking at the ball (Figure 2.5).

Figure 2.5

Examples of dynamic touch (Turvey 1996).

The movements described above were documented in the context of people

trying to explore and identfy objects. Moreover, most studies were done with a

limited set of objects and a limited variety in object properties. The presented

movements and exploration strategies might, therefore, seem too limited to cov

er the movements people make with the wide variety of objects they encounter in

daily life. People do not only explore the world, but manipulate the objects within

their environment for many other purposes: to play, to use, to take care for, and

so on. In this thesis, it is assumed that the insights in the specific movements

for the perception of specific properties can be extrapolated to other contexts of

use: whenever people interact with objects, it is in movement that they perceive

the objects’ tactual properties. Moreover, the kind of movement determines how

people perceive the objects’ tactual properties.
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2.3.3 Tactual properties of objects

Although people seem to perceive objects as a whole rather than as the sum of
its different properties, this paragraph describes the perception of the differ
ent properties. For each property, the characteristic exploration movements are
described and the possible dimensions on which people perceive these proper
ties. These dimensions of a perceptual space are researched through sorting
tasks, where people are asked to sort materials based on their tactual similarities
(see for example (Giboreau, Navarro, Faye, & Dumortier, 2001)). Next, for each
property, the influence of the circumstances in which the object is touched on
the perception of the property is described.

Overall, tactual properties can be considered as properties related to:
• The substance. The materials the object is made of: its hardness, elasticity,

plasticity, temperature and weight.
• The structure. The geometrical aspect of the object: its global shape, exact

shape, volume and weight distribution (balance).
• The surface of the object: its texture and patterns.
• The moving parts of the object: the way the moving parts move in relation to

each other.

2.3.3.1 Hardness, elasticity and plasticity

Exploring strategies

The hardness, stiffness and elasticity of an object’s materials are explored when
people exert pressure on the object, for example when they squeeze the object.
Other possible movements are pulling, pushing or knocking on it, and bending
or wrenching it. These movements have in common that they try to transform
the object.

Dimensions

The different dimensions of the perception of material properties can first be
characterized by the material’s resistance against, or compliance to transforma
tion: hardness and softness are explored when exerting pressure (Klatzky, Leder
man, & Reed, 1987), and stiffness and flexibility, are explored when bending and
wrenching (Ashby & Johnson, 2002).

Once the material is transformed, the material’s elasticity and springiness are
perceived in the way the material behaves when the pressure is released: does it
come back to its initial shape, or does it stay transformed? If it comes back to its
initial shape, the material is perceived as elastic. Plasticity refers to the property
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of the material of remaining transformed.

Perception circumstances

Hardness and elasticity are not frequently described in literature on tactual per
ception. No experiments were found on how the perception of these properties is
influenced by other properties or circumstances.

Figure 2.6
Examples of the perception of material properties: hardness and elasticity.

2.3.3.2 Temperature

Exploring strategies

Very high and very low temperatures are perceived differently from temperatures
close to our own body temperature. Very high and very low temperatures are
perceived immediately at initial contact, causing a strong withdrawal reflex. Tem
peratures that are not threatening need time to be perceived: this is why people
leave their hands on a location for a while to be able to perceive the difference
between body temperature and the temperature of the object.

Dimensions

Extreme temperatures are perceived as extremely hot or cold. Objects with tem
peratures that are not harmful are perceived as being warm or cold.
People perceive warm or cold temperatures because objects with a temperature
above or below body temperature cause a temperatureflow. The perception of
coldness is due to the process of warmth being extracted from the skin: the
object cools one’s skin and becomes warmer itself. If the process is fast (that
is, when the material has a low temperature resistance, e.g. glass or metal), the
object is considered ‘cold’ (Ashby & Johnson, 2002). If this process is slow (that

ej
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is, when the material has a high temperature resistance, e.g. wood, plastics),

we consider the object as ‘warm’. Due to this process of temperature flow, the

temperature of objects is perceived as changing over time, eventually leading to

neutral thermal perception (not warm, nor cold).

The perception of an object’s the temperature depends on the (adapted) tempera

ture of the hand. This is illustrated with the experiment where a person is asked

to put his left hand in warm water and his right hand in cold water. After a while

both water recipients are mixed in one recipient and the subject is asked to put

both hands in that recipient. Due to adaptation of the skin, this mixture will be

perceived as cold by the left hand and warm by the right hand.

Furthermore, temperature perception is dependent on the temperature differ

ences between skin and object: the larger the difference between the object tem

perature and the skin temperature, the more accurate the temperature percep

tion is (Tritsch, 1988).

2.3.3.3 Texture and patterns

Exploring strctegies

Texture is explored when stroking the surface of an object. This movement is

especially necessary for the detection of fine textures (pm) (Katz, Rollins & Ris

ner, 2000). Textures with larger texture patterns may also be perceived through

static touch (S. J. Lederman, 1981). Texture is perceived when holding an object,

thereby assessing the grip on that object (friction).

Figure 2.7

Examples of the perception of temperature.

Perception circumstances
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Dimensions

Lederman defines texture as ‘the microstructure of surfaces, as opposed to the

large-scale macrostructure of objects, for example its shape (Lederman & Klatzky,

2003). Texture is on the one hand related to the properties of the material the

object is made of, and on the other hand related to the structure of the surface of

materials as the result of production techniques and surface treatment. Texture

also involves patterns, such as the structured or random distribution of details

on surfaces.

Texture perception is probably one of the most studied tactual phenomena

(Craig & Rollman, 1999), but researchers do not agree on an unequivocal set

of perceptual dimensions of tactual perception of surface texture. Rollins et al.

(993) demonstrated that subjects judge texture on three dimensions, the first

two being the most important: rough / smooth, and soft / hard. The third less

important dimension is related to the elasticity (‘springiness’) of the surface. In

a following study, the first two dimensions were found again as prominent, and

the third dimension was defined as the sticky / slipperiness of the texture (Hol

lins, Bensmaia, Karlof, & Young, 2000). Bumpy / flat was found as an additional

fourth dimension, but it was not found to be independent from the first three.

In both experiments, a set of different materials was used, such as sandpaper,

velvet, and wood. Picard et al. (2003) investigated the perceptual dimensions of

everyday tactual textures of textiles, and came up with another set of four dimen

sions: soft / harsh, thin / thick, relief/no relief, and hard/soft. From the differ

ences between these findings, it might be concluded that the underlying dimen

sions describing texture may depend on the presented materials.

p j;.’ .,9

Figure 2.8
Examples of the perception of texture.
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Perception circumstonces

The perception of the roughness of a surface is not equal for all body parts:
roughness perception is most sensitive for lips, fingers and least for the heel,
the back and the thigh (Stevens, 1990). Furthermore, roughness perception is
dependent on the way one moves. For example, roughness perception becomes
more intense when the applied finger force increases (Lederman, 1974).

The friction between hands and objects is influenced by the condition of the
skin, such as dry or sweaty, dirty, and so on. Slightly wet hands offer a greater
friction force, which is why people spit in their hands before executing a task
requiring firm grip. Buchholz et al. (1988) found that moisture between skin
and porous materials increases the coefficient of friction. But too much water
(or transpiration) forms a layer between hand and object, which causes slipping.
O’Meara and Smith (2001) showed that the coefficient of friction and friction
force were significantly lower when the hands were soapy then when they were
wet or dry. For soapy hands, textured surfaces offer the best grip, whereas for dry
hands, smooth materials perform best. Friction is also dependent on the size of
the contact area: the larger the contact area, the more friction (Highley, 1977).

Bobjer (1993) and Buchholz (1988) extensively studied the friction between pal-
mar skin and object textures. High friction may be required for people with weak
hands to enable a good grip. Low friction is appropriate in situations where the
hand often needs to slide over the surface of a tool.

2.3.3.4 Shape and size the object

Exploring strategies

Geometrical properties of objects are explored when grasping the object, hold
ing it, manipulating it and following the contours with the fingers. Furthermore,
size and shape of bigger objects are explored through dynamic touch: by swing
ing and wielding them.

Dimensions

For the exploration of shape, Lederman and Klatzky (1987) found the following
dimensions:
• Abrupt surface discontinuities: edge (no edge versus edge), hole (hole versus

no hole, shallow hole versus deep hole);
• Continuous 3D surface contours: curved versus flat;
• Orientation of surfaces (horizontal, vertical, slant).

56



The dimensions of tactual perception seem to differ from the dimensions of
visual perception of geometrical properties. For example, proportion, a typical
geometrical aspect of visual perception of shape is not directly nor spontaneously
perceived through tactual exploration of objects (Appelle, Gravetter, & Davidson,
1980). The priority of the dimensions differs as well. Changes in curvatures of
an object are visually considered very important, but changes in orientation of
the object (its position in space) are not. For the tactual system, it is the opposite:
changes in spatial orientation of the object are considered more significant than
changes in curvature (Goodnow, 1969). Size in tactual perception is referred to
as volume, length and width (Lederman & Klatzky, 1987).

Perception circumstances

Shape perception seems to be dependent on movement. For example, curvature
perception seems dependent on the direction of the scanning hand’s movement:
symmetrically curved edges often feel skewed in the direction of the moving
hand (Goodnow, Baum, & Davidson, 1971).

Next, shape perception is influenced by what has been perceived previously, the
so called after effect in perception. For example, after prolonged perception of
a concave surface, a fiat surface is perceived as convex, and vice versa (Vogels,
Kappers, & Koenderink, 2001). Furthermore, there is an after effect in perceiv
ing size. After a prolonged perception of an object with a certain length, longer
objects are perceived as shorter than their actual length, and shorter objects as
longer.

Figure 2.9

Examples of the perception of shape and size.

Compared to the visual, the tactual space seems smaller. Thus objects that were
first touched and then seen, look smaller than expected on the basis of touch.
Length perception for vision differs from that for tactual perception, with judge-
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ments derived from vision generally being larger than those derived from tactiial

perception (Teghtsoonian & Teghtsoonian, 1970).

2.3.3.5 Weight and balance

Exploration strategies

An object’s weight is explored when holding the object and moving it up and

down.

Weight distribution is explored through dynamic touch: by swinging and wield

ing the object or when trying to hold it still in a specific position (Turvey, 1996).

Kreifeldt (2001) studied the object’s moment of inertia, perceived as an object’s

resistance to rotational movement. This moment of inertia depends on where

you hold the object. He illustrates these aspects with the swinging of a baseball

bat. The bat has a specific weight and a specific centre of gravity, but the way it is

experienced depends on where you hold it: the hitting hand or the holding end.

Figure 2.10

Examples of the perception of weight and balance.

Dimensions

Weight is perceived as heavy or light and weight distribution as balanced or un

balanced. Although we do not have a specific word for what is perceived when

swinging and wielding, we are aware of the existence of this specific property

related to weight and weight distribution (Kreifeldt, 2001).

Perception circumstances

Charpentier was the first to demonstrate, in 1891, that the perceived weight of an

object depends not only on its physical mass but also on its size (Murray, Ellis,

Bandomir, & Ross, 1999). When holding two objects of equal mass but of dif
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ferent size, subjects will consistently report the bigger as lighter (Murray et al.,

‘999). This effect emerges only when the grip on the objects is loose, it does not

occur for firm grip (Ellis & Lederman, 1999). This illusion exists in purely tactual

situations, where the subjects are not able to see the objects, as well as in tactual

visual situations, where the subjects are allowed to touch and see the differences

in size (Atnazeen, 1997).

The perception of weight is influenced by what has previously been perceived.

After prolonged holding of two objects of different weight in each hand, the

weight of two objects of the same weight is estimated as different (de Mendoza,

1979).

Weight perception is also influenced by the temperature of the object. For all

body parts, cold objects rested on the skin feel heavier than thermally neutral

ones. Warmth intensifies weight perception as well, but this effect is not present

in all body parts. For example, it does not occur on the forehead, but it is present

on the forearm (Stevens, 1980).

Weight perception also seems to be influenced by other tactual properties of the

object. For example, when lifting an object with the distal pads of the thumb

and index finger at its sides (precision grip), the perceived weight depends on

the object’s surface texture. The smoother the texture, the heavier the object is

perceived. This is explained by the fact that to prevent the object from slipping,

a greater normal force has to be applied when the object’s surface is smoother

(Flanagan, Wing, Allison, & Spenceley, ‘995)

2.3.3.6 Dynamic properties of moving parts

Objects may consist of various constructions and mechanisms, and of moving

parts. So far, the perception of the dynamic properties of these moving parts

have not been studied and reported in the field of psychophysics. However, in

the research field of Human Factors, movement in human-product-interaction is

j L.

Figure 2.11

Examples of the perception of moving part.
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extensively studied, resulting in overviews of type of grip when holding an object

(for example precision grip, force grip, antenna finger, and so on), type of move

ment (for example translation, rotation, and so on), force exertion, and related

type of control mechanisms (for example buttons, handles, wheels, and so on).

A complete overview of the resulting descriptions of these different aspects of

movement in human-product interaction is provided in MacKenzie et al. (1994).

2.3.3.7 Summary of tactual properties of objects

The preceding overview described the different tactual properties of objects, and

the dimensions on which people perceive these properties. The purpose of this

overview is to provide possible descriptors people use to describe the tactual per

ceptions of an objects’ tactual properties. The assumption is that these descrip

tors will correspond with the dimensions of the perceptual space. As a result,

the preceding overview serves as a point of reference for further exploration of

tactual perception, and leads to the following summary of tactual properties and

their possible descriptors (Table 2.1).

Table 2.1

Overview of tactual properties of objects and the possible descriptors of these properties.

Tactual properties of objects Descriptors

Material properties Hardness / softness

Flexibility / stiffness

Elasticity / Plasticity

Viscosity

Very hot / very cold

Warm / cold

Surface textures Rough / smooth

Soft / hard

Bumpy / flat

Sticky / slippery

Fattens

Structure / geometry Curved / flat

Surface discontinuities (edges, holes)

Orientation (horizontal /vertical/ slant)

Volume (large, small)

Size (length, widthl
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htandbalanceHea/light

Balanced / unbalanced

Reaction to_swinging_____________________________

Moving parts Type of grip

Type of movement

Force

2.4 Being touched by objects: sensing tactual sensations

Like for tactual perceptions, tactual sensations depend on the movements one

makes when touching an object (Gibson, 1963). However, sensations and percep

tions differ in the way they emerge from touching an object: the perception of an

object may be considered as invariant throughout moving, whereas tactual sen

sations vary while moving. To illustrate this, consider touching a wooden cube.

You will perceive its shape through enclosure and contour following, moving the

cube around in your hands. Throughout these different movements, the percep

tion of the shape is invariant: it is a wooden cube. But this is not the case for the

tactual sensations involved: the pressing of the edges of the corners, or of the

flat surfaces of the cube on your skin varies with every movement of the hands

and with every position of the cube. Thus the perception of the tactual invariant

properties of an object coincides with varying sensations (Gibson, 1963). For our

purpose it is relevant to conclude that a physical property of an object may evoke

many different sensations, depending on the way one interacts with it.

This section presents the skin and body senses and the related tactual sensations

(also referred to as somatic sensations(Vander, Sherman, & Luciano, 2001). The

section concludes with an overview of insights in to tactual sensitivity.

2.4.1 The skin and the skin senses

After a short description of the skin as a sense organ, the next paragraphs

describe the different skin and body sensations people experience in physical

interaction with objects.

2.4.1.1 The structure of the skin and the skin sensors

Our skin is our largest organ: in adults, it has a surface of 1.5 to 2 m2, is 0.5 to 4

mm thick (depending on the body part), and amounts to about 15% of total body

weight (Saladin, 2001).
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Two types of skin cover the body: the glabrous (hairless) skin of the palm of the
hands and the plant of the feet, and the hairy skin covering the rest of the body.
Both skin types consist of three different layers, the epidermis, the dermis and
the hypodermis containing a variety of sensors (table 2.2):

• Mechanoreceptors, sensitive to mechanical transformation of the skin
• Thermoreceptors, detecting cooling or warming of the skin
• Nociceptors, involved in the sensation of pain when the skin is (almost) dam

aged.

The two types of skin seem to be equipped for different functions (Figure 2.12).

The glabourous skin is suited for active touch in exploring and manipulating
the world and the hairy skin is suited for passive touch in signalling the locus of
events, because of the following differences (MacKenzie & Iberall, 1994):

• The glabrous skin is thicker (especially the epidermis), tougher, and more
resistant to pressure;

• The epidermis of the glabrous skin contains fat pads on the fingers and the
other bulges on the palm of the hand. These fat pads make the skin comply
with the grasped object, thus facilitating a stable grip;

• The glabrous skin has a papillary structure: the epidermal ridges form the
palmar- and fingerprint. This structure has a sensory function. They allow
the sensors to register lateral pressure. Hence, they contribute to the accu
racy of the sense of touch.

• Furthermore the ridges are important in grasping. They offer more grip on
the grasped object, much like the profile of tires offer more grip on the road;

• The distribution of the sweat glands is denser in the glabrous skin of hands
and feet than in other parts of the body. The glands also differ in the way they
respond to stimuli: the glands in the hand respond more to applied force
(thus again facilitating grip), whereas the glands in the hairy skin respond
more to temperature, thus facilitating temperature regulation.

• The hairy skin lacks the Meissner’s corpuscles, responsible for the sensations
of light touch and vibration. It is therefore that one is not able to perceive
subtle tactual details such as texture differences with body parts covered with
hairy skin.

Once the skin sensors are stimulated, neural fibres are involved in further
processing the information. For each type of sensor, the corresponding neural
fibre can either be slowly adapting (firing continuously) or rapidly adapting (only
firing when the stimulus changes). These differences in adaptation rate strongly
influence the duration of tactual sensation. Some sensations vanish rapidly be
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cause the sensor is adapted to the new situation (for example small temperature

differences), other sensations will last forever (for example deep pain) because

the sensors do not adapt at all.

Horny layer

Epidermis

— Dermis

SubcutaneousZ° tissue

Figure 2.12 The structure of hairy skin and of glabrous (hairless) skin.
(Adapted from (Saladin, ooi; Vander et al., 2001)).

The combination of the sensor type and the adaptation style of the related neuro

fibres lead to the following overview of skin sensations:

Table 2.2 The different cutaneous sensors: sensor type, location and sensation
(Adapted from (Saladin, 2001; Vander et al., 2001)).

Sensor type Location in the Adaptation rate Sensation

skin

Mechanoreceptors

Meissner’s corpuscule Lowest layer of Rapid Light touch,

epidermis of Vibration

glabrous skin
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Merkel’s disks Lowest layer of Slow Pressure

epidermis of

7 glabrous skin

Tactile disks Dermis of hairy Slow Pressure

skin

?
Hair follicle receptor Dermis of baby Rapid Movement of hair

skin, around the

hair follicle

Pacinian corpuscule Subcutaneous Rapid Vibration

tissue of glabrous Deep Pressure

and hairy skin Stretch of skin

Ruffini ending Dermis of hairy Slow Deep pressure

skin Stretch

A

Thermoreceptors

Cold receptors Dermis of gla- Slow, Cooling of the skin

Thin myehinated fibres brous and hairy Response

skin peak at skin

temperature of

3o°C
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Warm receptors Dermis of gla- Slow, Warming of the skin

Non-myelinated fibres brous and hairy Response

skin peak at skin

,____‘.

temperature of

Nociceptors

Non-myelinated nerve ending Dermis and Slow Intense pressure

epidermis of Intense temperature

,4
glabrous and change

hairy skin Pricking Pain

Burning pain

Itch

2.4.2 The skin sensations

The skin sensations can be divided into three types, according to the type of sen
sors involved (Saladin, 2001; Vander et al., 2001).

• Touch sensations and sensations deriving from touch such as superficial and
deep pressure, and vibration (mainly mechanoreceptors involved);

• Warm and cold sensations (mainly thermoreceptors involved);
• Pain sensations (mainly nociceptors involved).
The following describes the different specific body sensations.

2.4.2.1 Light Touch

Light touch is what one senses when being touched without the skin being
deformed. Light touch is mostly detected by rapidly adapting sensors (Saladin,
zoot; Vander et al., zoot).

This rapid adaptation allows people to forget about the clothes that touch them
during the day.

2.4.2.2 Pressure

Pressure is maintained touch. It is experienced when an object is pressing on
one’s skin and, thereby, deforming the skin. Pressure sensors are slowly adapt
ing (Sekuler & Blake, 1994; Goldstein, 2002). That is why the sensations of deep
and heavy pressure are usually difficult to neglect.
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2.4.2.3 Vibration

Vibration in the skin is experienced when rapidly adapting touch sensors are

stimulated rhythmically, for example when the hand strokes a texture, or when

one sits on a chair and a truck is driving by, causing vibration of the floor. Recep

tor organs in the upper layer of the skin are sensitive to low frequency stimula

tion, the deeper receptors to high frequency stimulation (Sekuler & Blake, ‘994;

Goldstein, 2002).

2.4.2.4 Cold and warmth

Although people intuitively consider warm and cold as two opposites of one

dimension, the sensations of warming and cooling of the skin are elicited by two

different sensory systems.

The skin easily adapts to temperatures between zo and 4o°C, thus resulting in a

thermal neutral perception of the object. Below 20 and above 4o°C, there is no

adaptation, and the perception remains of a cold or a warm object. Above 45C,

the tissue starts to be damaged, and the thermal sensation becomes one of pain

(Sekuler & Blake, 1994; Goldstein, 2002; Ganong, 2001).

2.4.2.5 Pain

Pain as a bodily sensation is referred to as somatic pain. When pain is induced

by stimulation of the skin it is called superficial pain. Pain from muscles, bones

and joints is called deep pain. The subjective experience of pain is a complex

phenomenon; it differs from the other senses because it is intimately related to

the affective meaning of the circumstances in which it is experienced (Goldstein,

2002), and the resulting motivations of the subject. An extensive discussion on

pain perception can be found in the volume on Pain and Touch of the Handbook

of Perception, edited by Kruger (1996).

The sensory aspects of pain are experienced in terms of temporal (how long),

spatial (where), pressure and thermal properties of pain (Melzack, 1975). The

pressure in pain can further be specified as: punctuate pressure, incisive pres

sure, constrictive pressure and traction pressure, thus related to whc1t is happen

ing to skin.
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2.4.2.6 Tickle and Itch

Itch and tickle are skin sensations elicited by stimulation of non-myelinated

fibres in the skin, much similar to pain sensors. Itch and tickle are produced by

mild stimulation when moving something across the skin (Saladin, 2001; Vander

et al., 2001). Itch can also be produced by chemical stimulation of the skin. The

difference between tickle and itch is not clearly defined.

2.4.2.7 Physical pleasure

Olausson et al. (2002) discovered a system of non-myelinated, slow conducting

sensors in the hairy skin, that responds when touched lightly, producing a faint

sensation of pleasant touch, without producing the sensation of being touched.

The research was done with a patient that did not have touch sensations. Al

though she was not able to tell where she was touched or to report the direction

of a stroke, she reported a light stroke of a brush on her skin as ‘pleasant’. The

researchers concluded that we might have a special system for limbic touch,

underlying emotional responses to caress-like skin-to-skin contact between

individuals. But the fact that the study was done with a soft brush, and not with a

human hand, suggests that the system is not only there to sense pleasant human

touch, but pleasant touch in general, thus also by objects. The findings suggest

that like for somatic pain, we have sensors for physical pleasure. Therefore, it

seems plausible to consider the experience of physical pleasure as the experience

of a physical sensation, related to the sensation of being touched.

2.4.3 The body senses and sensations

In addition to the skin sensations, active touch involves the two body senses:

proprioception, the perception of body position and kinaesthetics, the perception

of movement of the body. Body posture and body movement are sensed through

sensors in muscles, tendons and joint tissues (Table 2.3) (Saladin, 2001; Vander

et al., 2001)

The sensations elicited by muscle sensors are exerted muscle force and muscle

stretch. In addition, Mathews (1982) proposes posture and movement as the

two dimensions of muscle sensations, based on the work of Sherrington, where

movement is further differentiated in passive, active and restricted movement.
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Table 2.3

The different muscle snd tendon sensors: sensor type, location and sensation
(Adapted from (Saladin, 2001; Vander et al., 2001)).

Receptor Location Seosation Adaptation rate

Muscle-spindle Skeletal muscles Muscle force Rapid
Stretch receptors Muscle stretch

/

\H
Gulgi tendon organ Joint tendons Body posture Slow

Limb position
(tension on tendon)

2.4.4 Summary of Tactual sensations

The preceding overview described the different tactual sensations elicited in
touch. Like for the factual properties, the purpose of this overview is to provide
possible descriptors people use to describe the tactual sensations they have when
touching an object. As a result, the preceding overview serves as a point of
reference for further exploration of tactual sensations, and leads to the following
summary of factual sensations and their possible descriptors (Table 2.4).

Overall, sensations can be considered on the aspects of location (where), qual
ity (what), intensity (how strong) and duration (how long does it last) (Gibson,
t963).

Table 2.4

Overview of tactual sensations and their possible descriptors of these sensations.

Tactual sensations Descriptors

(where, what, intensity and duration) of:

Light Touch To feel touched or not, without pressure

Pressure Light pressure

Deep pressure
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Vibration Vibration

Extreme temperatures Heat or extreme cold

Neutral temperatures Warm or cold

Pain Prescore or thermal related

Itch and tickle

Physical pleasure Pleasant

2.4.5 Tactual Sensitivity

Tactual sensitivity is considered as the sensitivity to the variations in intensity

of a stimulation and to its spatial and temporal aspects (Lederman & Klatzky,

1998). Thus sensitivity relates to the capacity to sense fone is touched, where

one is touched, for how long, and with what intensity. The sensitivity of individu

als for touch sensations depends on the locus of touch on the body, because the

sensors in the skin are not equally distributed. The fingertips and lips contain

most sensors per mm2 compared to other areas, such as the back and the calf

(Stevens, 1990).

Figure 2.13

Penfield’s Homunculua. The model shows what a body would look like if each part was in proportion
to the area of the aomatosensory cortex involved in its sensory perception (Sekuler & Blake, 1994).
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In addition, sensitivity depends on the spatial aspects of the afferent neuro-fi
bres. Receptive fields of fibres of the receptors in the upper layer of the skin are
relatively small (2

- 4 mm) and overlapping. Thus they create a sensitive system
to locate a point on the skin. The deeper receptors have larger receptive fields,
making the location of a point on the skin less accurate (Sekuler & Blake, 1994;

Goldstein, 2002).

Finally, sensitivity depends on the relative size of the reception area of the neuro
fibres in the brain: the somatosensory cortex. These areas are not proportional to
the different body parts. The lips and hands cover the largest area, whereas the
back and the calf cover relatively small parts. These differences in sensitivity due
to differences reception areas in the somatosensory are reflected in the hornun
culus defined by Penfield (Sekuler & Blake, 1994), where the different body parts
are depicted as proportional to their tactual sensitivity (Figure 2.13).

The sensitivity due to the distribution of sensors and to the spatial characteristics
of the corresponding neuro-fibres cannot be altered by training. But the distribu
tion on the reception area in the brain is plastic, implying that it can be altered
by experience and training (Goldstein, 2002). For example, blind people are not
more physically sensitive to touch than sighted people (Hanninen, 1972). It is
through training that they become better in recognizing objects (Berla & Butter
field, 1977) and patterns (Craig, 1988). Thus although we cannot train ourselves
to become more sensitive to subtle tactual stimulation, we are able to improve
our perception of objects by tactual experience.

Tactual sensitivity is not a static aspect of an organism, but varies in time. Sen
sitivity will decrease as we get older. For example, the spatial acuity of the skin
of the fingertip deteriorates with age (Stevens & Choo, 1996). Different diseases
or pathological conditions can disturb the tactual senses, such as diabetes, lepra,
multiple scleroses and Parkinson’s disease (Pratorius, Kimmeskamp, & Mi
lani, 2003). Damage of the Central Nervous System or peripheral nerve tissue
through accident or tumours, may cause a loss of sensitivity as well (Franzen &
Lindblom, 1976).

The concept of physical sensitivity in the tactual domain as described above dif
fers form the concept of aesthetic sensitivity in the tactual domain, introduced in
Chapter i. Physical sensitivity refers to people’s capacity to sense the variations
in intensity of a stimulation and to its spatial and temporal aspects (Lederman &
Klatzky, 1998), whereas aesthetic sensitivity of people refers to people’s sensitivity
towards the aesthetic aspects of tactual experience: being aware of and sensitive
to its (un)pleasantness.
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2.5 Conclusions on tactual perception

The present chapter provided usable insights in the characteristics and mecha

nisms of the tactual senses for further exploration of the tactual experience.

Insight in the process of moving in tactual experience is developed in the

description of the exploration strategies involved in tactual perception. Insight in

the process of sensing is developed in the description of the sensations in skin,

in muscles, and in tendons. And finally, insights in the process of thinking is

developed in the description of the perceived tactual properties of objects. The

overview of the different aspects involved in these processes provided a prelimi

nary starting point to define a possible structure for the conceptual framework of

tactual experience. In addition, the overview offered in this chapter led to possi

ble descriptors people may use to describe movement, sensation and perception,

summarized in Table 2.1 and Table 2.4. The structure of the different aspects and

the overview of descriptors will both serve as a starting point as well as a sound

board in the studies described in the next Chapter 3 and Chapter 4.

Furthermore, the previous overview of the tactual senses leads to general in

sights that deepen the understanding of the phenomenon of touch, presented in

the following section. Like for the previous, these concluding insights will serve

as a soundboard for further exploration of the tactual experience. In addition,

these insights provide recommendations for the set up of future studies.

2.5.1 Complexity of the tactual senses

The overview in this chapter suggests that contrarily to what might be expected

intuitively, touching is a complex phenomenon. Although it is traditionally

referred to as one of the five senses, touch should not be considered as such. The

sensations and perceptions involved in touching and being touched belong to

different domains, related to different types of stimulation: mechanical, thermal

and chemical.

Textbooks (e.g. (Goldstein, 2002; Sekuler & Blake, 1994))on the tactual senses

emphasize that the relation between the different aspects of these domains

(physical stimulation, sensor type, skin and bodily sensations, and tactual per

ceptions) are complex and not well understood. In constmcting a framework on

tactual experience, it seems that this complexity should be acknowledged. The

domains of perception and sensation should be considered as two phenomena in

their own right, because each domain seems to contribute in its own specific way

to tactual experience as a whole. In tactual experience, one can be made aware
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of tactual properties of objects as well as of bodily sensations, and these two
domains can not be reduced to each other.

2.5.2 Temporality

The description of tactual sensations and perceptions show that touch is a
phenomenon that changes over time. Touch involves slowly adapting systems,
leading to slowly but constantly sensing and perceiving; and rapidly adapting
systems, reacting fast but fading fast, leading to rapid but fading sensation and
perception. As our body is actively involved in touch, the tactual perception
should be considered as a process (spatial and temporal), wherein the percep
tion of tactual properties of objects may varyc Thus, while touching an object,
that object may become warmer, heavier, hardei, and shapes may change through
squeezing, and so on. Research should be aware of this temporal aspect, when
asking the question ‘how does this object feel?’. And because of its complexity
and temporality, tactual perception needs time. In vision, one has an immediate
overview of most of the visual properties of an object in an instant, but tactual in
formation has to be gathered. Research conditions should allow subjects enough
time to explore and interact with an object, and consider the experience as a
process developing in time, involving changing sensations and perceptions.

2.5.3 Movements in the context of tactual perception

The importance of movements for tactual sensations and perceptions was
emphasized throughout this chaptetc Exploratory movements are characteristic
and deliberate, to explore the different properties of an object. But an overview of
these typical exploratory movements (Figure 2.4) shows that they do not repre
sent all type of movements people may make when interacting with an object.
It may be that movements made in the context of a specific interaction differ
from the typical exploratory movements, thus leading to different sensations and
perceptions than obtained when merely exploring the object. To research tactual
aesthetics, the context of interaction should be taken into account, because this
context will allow people to make the movements relevant for that specific con
text. For example, to hold a glass of wine in one’s hands is different from bring
ing it to one’s lips and sipping out of it, or accidentally breaking it and cutting
oneself with it. When assessing the tactual experience of interacting with the
glass of wine, it is not enough to explore it with the hands in a clean lab situa
tion: one needs to drink out of it in the context of a real meal, where one might
have greasy fingers. Likewise, the tactual experience of sleeping on a mattress
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cannot be perceived through pushing it a few times with your hand. Tactual per

ception cannot be extrapolated from one body locus, and from one movement, to

the other.

2.5.4 Subjectivity grounded in physicality

From the description of the tactual senses it can be concluded that tactual per

ception, because it depends on one’s body and skin characteristics and above

all on the way one moves, is a subjective phenomenon. For example, the size of

one’s hands contributes to the perception of the size of an object, the intensity of

the forces one applies contribute to the intensity of the sensation of pressure, the

moist of one’s hands influences the perception of surface texture, the tempera

ture of one’s skin contributes to the experience of warmth and coldness, and so

on. Thus, although tactual properties may seem to be inherent to the physical

properties of an object, they should not be considered as objective. Subjectivity

of tactual sensations and perceptions in physical interaction with an object is

grounded in the physical differences between the different people interacting

with that object.

In other words, tactual perception is about perceiving one’s material world,

through one’s material body, when physically interacting with this world.

2.5.5 Touching is believing

Chapter 1 introduced tactual perception as the foundation for knowledge about

the material world ( 1.2.2). But like for the visual, psychophysical research shows

that knowledge obtained from tactual perception can be illusive. For example,

the size-weight illusion shows that two objects of identical weight are not per

ceived as such when their sizes differ: the biggest object is perceived as lighter

(Murray et al., ‘999). From a phenomenological point of view, however, it is this

experienced truth that matters, and not the relation between perception and an

objectively measured physical reality. To touch is to believe. It is the lived experi

ence that will be researched in this thesis, even when wrongfully experienced as

true.

2.5.6 Tactual sensations and aesthetic experience

When researching the aesthetic aspects of tactual experience in interaction, it

seems obvious to focus on active touch and the perception of tactual properties
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of objects. But the present overview showed that touch should be considered as
an interactive phenomenon: touching implies being touched, and tactual percep
tion involve tactual sensations.

In his attempt to understand tactual perception, Gibson (1963) stated that from
a cognitive point of view, thus to perceive an object, it is not necessary to take the
sensations involved into account. He illustrated his statements with the follow
ing examples: to feel an impression on the skin is not to feel an object, having
sensations of strain and pressure is not to feel the weight of an object, to feel a
local pain is not to feel the pricking of a needle, to feel warmth on one’s skin is
not to feel the sun on one’s skin, and to feel cold is not to feel the coldness of the
weather (Gibson, 1963). The point made is that we do not need to be aware of
sensations in order to perceive.

The question is whether this perspective still holds in the context of tactual aes
thetics. Do we need to be aware of tactual properties of objects to enjoy the physical
interaction with these objects? It might be that in aesthetic tactual experience,
being aware of the tactual sensations in skin and body, is more important (see
also section 1.4.3.2 on comfort studies). Thus, to mirror the examples of Gibson:
is one not enjoying the sun on one’s skin because one is aware of the warmth one
senses? If the pricking of the needle is unpleasant, is it not because one is aware
of the local pain it evoked? And when longing for a caress, is it the perception of
the properties of the hand one longs for, or above all the sensations it evokes in
one’s skin?

It may be that understanding the role of tactual sensations is vital to understand
the aesthetic aspects of tactual experience.
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Appendix 2.1. A short history of touch research

Scientific research on Tactual Perception started with the work of Ernst Heinrich

Weber, professor at the University of Leipzig from i8i8 to 1871 (Ross & Murray,

i996b). Weber focused on many aspects of sensation and perception, but is most

famous for his conclusions on threshold values and just noticeable differences

(Weber’s law). Touch was considered a sense modality with a unified charac

ter, but Weber was one of the first to demonstrate that touch should be divided

into different senses. He discerned between the sense of location, the sense of

weight, and the sense of temperature. Other aspects, such as pain, the vestibular,

and kinaesthetic sensation were considered as general sensations, or das Ge

meingefuhi (Sherrick & Cholewiak, 1986). Weber described his research in two

important publications: De Tactu (1834) and Der Tcistsinn und das Gemeingeftih!

(1851), translated by Ross and Murray (Ross & Murray, 1996a).

After the work of Weber, researchers in experimental psychology did not focus

on the senses of touch as much as on the visual and auditory senses. This might

result from the fact that the tactual senses are complex and difficult to research

using a controlled method (Klatzky et al., 1987). Another pioneer in touch re

search was David Katz, who published his study Der Aufban der Tastwelt in 1925,

emphasizing the importance of movement in tactual perception, a conclusion

still considered relevant in current research on tactual perception.

Revesz (1950) took on the research on tactual perception, for instance in the con

text of art for the blind. He emphasized the exploratory aspects of touch: when

looking at an object, one can have an immediate overview of most of the visual

aspects, but its tactual properties have to be explored, and gathered progressively

in time.

Gibson studied the senses from an ecological point of view and stated that the

tactual senses should be studied and understood from their functional context: to

explore and manipulate the surroundings. Gibson’s approach is to consider the

haptic perceptual system as an integrated system, and not as a mere blend of dif

ferent tactual and kinaesthetic senses. The revolutionary aspect of his approach

is the insight that information is in the environment, and that perception does

not result from an internal process within the organism. This led to the concept

of affordances: information that is embedded in the environment on how to cope

with that environment.

Lederman, Klatzky and other researchers continued the study of the tactual

senses as an active, exploratory system. Lederman and Klatzky (1985) concluded

75



The tactual senses

that the haptic system is an expert system, remarkable fast in recognising objects
through active touch. Their research shows that each object property is analysed
through specific movements of the exploring hands.

Nowadays, research on tactual perception has become relevant for the develop
ment of remote control applications and virtual reality systems, where people
have to get a feel for what they are doing. The focus of the research is to under
stand its psychophysical mechanisms, that is, the relation between perception
and physical stimuli. The assumption is that once we understand the mecha
nism of tactual perception, we can create virtual environments where the tactual
senses are not neglected, but where haptic interfaces augment the experience of
being emerged in that virtual world.

For an extensive overview of the history of touch research, the reader is referred
to Kruger’s Handbook of Perception and Cognition (Kruger, 1996) and to http://
haptic.mech.northwestern.edu/, the official website of the Haptic Community.
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Chapter 3
Themes in tactual experience

3.1 Introduction

When constructing a conceptual framework to describe the aesthetic aspects of

tactual experience, starting questions are: How do people describe tactual aes

thetic experiences in human product interaction? What do people refer to? What

basic themes characterize this experience?

This chapter presents a first study to discover the themes that characterize tactu

al experience, through analysis of reports of tactual experiences in daily life. The

study of tactual experience is approached from a phenomenological perspective:

the study of people’s conception and experience of the world through self-report

by the one who is experiencing.
The tactual experience is considered a non-verbal experience (Polyani (1967),

Merleau-Ponty (Bakker, 1975)). To choose for a verbal report may therefore seem

inappropriate. Nevertheless, because we are researching the aspects of experi

ence as present in people’s awareness, or the aspects that can be made aware of,

the starting point for this study will be the verbal self-report. It is assumed that in

a first study, verbal reports are more appropriate for interpretation because they

are more accessible than images or other collected qualitative data. The question

whether a verbal report is a useful and fruitful way to get access to, and insight

in tactual experience will be part of the discussion concluding this chapter.

3.2 Design of the study

3.2.1 Research method

The social sciences contain an established set of research methods for exploring

new concepts. Among these, the methods based on grounded theory start out
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Themes in Tactual Aesthetics

formulating a theory about the concept through coding these qualitative data
(Glaser, 1967). Based on these codes, themes are formulated that characterize
the concept that is researched. Subsequently, these themes can be elaborated
upon with a description of the theme and of possible descriptors that character
ize the theme. This can be seen as a conceptual mapping of the concept that is
researched, analogous to mapping a newly explored geographical area. Figure
3.1 visualizes this method of coding and grouping qualitative data as a basis for
a descriptive map of the concept that is researched: units of qualitative data are
coded, grouped, and described as a set of themes that form the conceptual map
of the phenomenon that is researched. Coding is not mutually exclusive; one
piece of data can be coded with several codes, thus illustrating different themes
simultaneously.

Qualitative data from study Conceptual

Map

Code 1 Theme 1
- citations - description

()
tnS

Theme 2

-kE1 ;ns

EEEE
Figure 3.1

The structure of methods based on grounded theory.

3.2.2 Data collection

First Pilot test

To research the possibility of collecting useful data on tactual experiences
through verbal reports, a pilot test consisting of an open interview was held with
three subjects. The first open question was: ‘Can you give me an example of an
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object that is pleasant to touch?’, followed by the question: ‘Can you tell me what

is pleasant about it?’.

The three subjects had difficulties answering these questions. One of the par

ticipants felt uneasy about not being able to answer on the spot and reported:

‘I’m sony, maybe I’m not sensitive enough?’. However, a few days later this subject

came back to the question with an example: ‘Now I know! An unpeeled, boiled egg

in the morning at breakfast frets wondetfut. It nestles itself in your hand, and you can

play with it forever’. It was the time of Easter and the subject had the boiled eggs

for breakfast.

This first pilot confirmed the impression that people have difficulty putting their

experience into words. Nevertheless, the results suggested that it can be done,

provided that people are allowed some time to answer It seems as if people need

to have the question in mind to be able to recognize the experience as it happens

in daily life, to become aware of it and to be able to describe it.

Second Pilot test

To allow people to think about the questions for a while before answering, a

printed questionnaire was designed that people could take home. The question

naire contained the same starting question as the first pilot: ‘Can you give me an

example of an object that is pleasant to touch?’.

Based on the insights from Chapter 2 on the relevance of movement and context

for tactual experience, the next questions were formulated as: ‘Describe when

and how you use the object’, followed by ‘Can you describe the tactual properties

of this object?’. The questionnaire concluded with the question: ‘Can you de

scribe your feelings when touching this object?’. These questions were repeated

for an object that was unpleasant to touch. This questionnaire was given to three

subjects from the Department of Industrial Design of the Deift University of

Technology.

The subjects mentioned that the questions were difficult to answer, but that it

was possible. As expected, the objects described were all from the direct envi

ronment of the respondent when answering the questionnaire (coffee mug he

is drinking from, chair she is silting on, pen he is writing with). This seemed

to confirm the assumption that people need to actually experience an object to

recognize the tactual experience as pleasant or unpleasant. Based on the results

of this second pilot, it was decided to go on with collecting data through printed

questionnaires.
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Final design

The final design of the questionnaire about pleasant and unpleasant tactual expe
riences was structured as follows.

The respondent was asked to describe the experience with two objects, the first
pleasant, the second unpleasant to touch. For both objects, the following ques
tions were asked:

• Describe the interaction with the product
• Describe the tactual properties of the object
• Describe your feelings when touching the object

To stimulate the participants to describe experiences less ‘on hand’, a question
was added about a childhood memory involving the touch of an object. In the
questionnaire it was not specified whether this memory had to be pleasant or
unpleasant. At the end, the participants were asked to evaluate the questionnaire.

The questionnaire concluded with questions concerning the participants’ age,
gender, and profession. A stamped and addressed envelope was added to send
back the questionnaire.

3.2.3 Participants selection

120 questionnaires were distributed among students and researchers of the Delft
University of Technology, of the Design Academy Eindhoven, to people in the
street, in trains, and to friends and relatives. 46 out of 120 questionnaires were
completed (38.3% response rate), 24 men and 22 women. The participants’ ages
varied from i8 to 67, the mean age was 37.2.

Although a large part of the participants (38%) was somehow related to the
practice of industrial design (as a professional, a student or a teacher), several
different professional backgrounds were reported, varying from information
technology, education, and medical professions to politics and finance.

3.2.4 Data analysis

At the start of the data coding, a first and global structure was used, based on the
model of human-product interaction presented in chapter i. This initial perspec
tive was necessary to obtain a first ordering in the vast amount of data, and to
ensure the relationship with a design-oriented perspective. In other words, the
requested ‘open mind’ towards the gathered data was employed given this per
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spective, and not from a completely blank point of view. The coding and analysis

of the data was structured along the following questions (see Figure 3.2).

1 What are the characteristics of the respondents?

2 What kinds of objects are mentioned?

3 What kinds of interaction with these objects are described?

How do the participants describe their sensations?

5 How are the objects’ tactual properties described?

6 How are the participants’ feelings described?

7 How is the expression of the objects described?

The data and resulting themes are reported in a qualitative manner. Subse

quently, for each theme the frequency of its emergence in the descriptions of the

participants is reported and discussed.

Moving Sensing
3. 4.
What kind of How do the

u man obcdescrib:d?
ibe

2.

uc

Age What kind of
Gender objects are
Profession Thinking Feeling described?

} 5. 6.
\ How are the object’s How are the participants

tactual properties feelings described?
described? 7.

How is the object’s
expression described?

Figure 3.2

Structure of the data analysis, based on the model of human-product interaction presented in

Chapter 1.

The analysis of the data was an iterative process, going back and forth from data

to themes, to work towards a consistent conceptual map. It is common practice

in qualitative research to discuss the obtained themes with others, in order to

get feedback on the credibility and consistency of the generated framework. To

ensure this dialogue, the provisional results were presented during lectures for

design professionals, courses for Industrial Design students and design confer
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ences,throughoutthe analysis.The commentsandsuggestionsobtainedfrom
thesedifferent occasionswereusedto improveandcompletethe outcomesof
the presentstudy. In addition,whenthe resultsof this studywerepresentedin
lecturesfor studentsor for professionaldesigners,peopleoften cameup with
their own examplesillustrating andtherebyarticulatingthe different themes.
Whenappropriateandillustrative, theseexamples‘from outside’ wereaddedto
the data.

3.3 Generalremarksof the participants

The respondentscommentedat the endof the questionnaireon the experience
of filling it in, andgaveadditionalcommentson the topic. Fromthesedata,the
following generalaspectsemerged.

3.3.1 Searchingfor examples

The commonreactionto the questionnairewas that althoughit waspleasantto
fill it in, it wasvery difficult to answerthe questions,becausethe experiences
referredto arenot in one’sprimary attention. ‘It takesa long time toJigureout the
answers,evidently becauseit is somethingI usually don’t think about’. This confirms
the findings in the first andsecondpilot.

For someparticipants,this difficulty concernedonly onepart of the question
naire. ‘It waseasyto comeup with pleasantexamples,but it wasvery difficult tojind
the unpleasantexamples’.This is confirmedby the fact that threeparticipants
actuallycould not find an exampleof an objectunpleasantto touch, leaving the
questionunanswered.Moreover,the questionaboutthe childhoodmemory
seemeddifficult to answer:nine respondentsreportedthat theywerenot able to
find an example.

Filling in the questionnaireseemeda confrontingandpersonalexperience:‘It’s a
good self-analysis’.In addition, the topic seemedto makeparticipantsawareof the
intimateaspectof touch: ‘It is a Freudianexperience.I havethefeeling that oll my
answershavea sexualundertone,carefully hiddenin an acceptablestory’. As a result
of this association,theparticipantsmay haveself-censoredthe examplesthey
described,avoiding taboo-relatedtopics.

Finally, the participantsweretriggeredandstimulatedby the questionnaireit
self. Severalreportedthat the questionnairefunctionedas an eye-opener(in this
casea ‘hand-opener’):‘This is unusualstuff Without sucha questionnairenobody
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would think aboutthesethings. I think I will go on beingawareof there,now more

thanbefore’.

3.3.2Talking abouttouch: the lack of words

Although the questionsabouttactualexperienceweresplit up betweenthe

objects’ propertiesandthe participant’saffectiveresponse,the participantsstill

found it difficult to put their experiencesinto words.The insight that the tactual

experienceseemsan unarticulated,nonverbalexperience,cameas a surpriseto

someof the participants:‘It is nice to experiencethat I know thesefrelings very well,

but that I’m not usedto putting them into words’.

More specifically, it seemsthat it was difficult to describethe nuances,to elabo

rateon the subtletyof the experience:‘Itjustfrels good. I cannotsay moreabout

it’, and ‘Ifrel too much to be able to describeit very precisely’.This lack of words is

reflectedin the natureof the answersas well. The texts areconcise,fragmented,

sometimesusingonly keywords.

Respondentshadto split up their answersbetweenthe propertiesof the objects

andthe feelingselicited by touchingthem,but it seemsthat it was difficult to

do so: ‘It was dfficult to split up touchefeel. I think my answersare mixed up’. And

the resultsclearly showthat this mix up is a commonphenomenonthroughout

the differentparticipants.During the analysis,this mix up will not be takeninto

account,the datawill be analysedin their own right, regardlessof their location

on the questionnaire.

3.3.3 Touchandtheothersenses

Peopleindicatedthat it was difficult to describethe experienceonly from the

tactualpoint of view. An experienceis a whole: ‘It seemsa little artficial to consider

touchas separatefrom the othersenses’,andit seemsdifficult to discernwhat as

pectsareparticularlyrelatedto the tactualsenses.Moreover,it is difficult to avoid

the othersensesin the descriptions:‘It is difficult to write only abouthow itfrels.

Severaltimes I mistakenlywrote abouthow it looks’.

3.4 The objects

Consideringthe objectspeoplechoseas examples,the questionwaswhetherit

was possibleto characterizethemalonga specificstructure.First, an attempt
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wasmadeto codethe objectsalongthe materialsthey aremadeof, inspiredby
the fact that materialsseem to play the leadingrole in tactualexperience,but this
provedto be fruitless.The typesof materialswerenot describedwell enoughto
characterizeobjectsandconcludeon it. Moreover,mostobjectsseemedto con
sistof variousmaterials,makinga characterisationdifficult.

Eventually,a codingbasedon the type of function of the objectprovedto be more
insightful (Table 3.1, p.90).The themesthatcharacterizethesefunctionsreflect
specificmotivationsthatpeoplehaveto interactwith objects,as will be elabo
ratedon in paragraph3.5.1. The themesare:

3.4.1 Functionalobjectsandtools

Objectsarecharacterizedas functional,or tools, when theyareJi.rnctionally
mcrnipulatedto achievea kind of physicalresultin the environment.The inten
tion of the interactionis directedtowardsthe outsideworld, for practicalreasons.
Examplesof suchobjectsarecameras,scissors,pocketknifes andlighters.

3.4.2 Leisureobjects

Objectsarecharacterizedas leisureobjectswhenthey areusedto play with, in
thebroadestsenseof the word. As opposedto functionaluse,this playing may
be seenas a non-functionalinteraction:the purposeof the object is not primar
ily a functionalchangein the environment.This themeincludescuddlingtoys,
sportsandmobility objectsusedfor leisure(sportsbicycle). Examplesarebowl
ing balls andyo-yos,but also surfboardsandtennisrackets.

3.4.3 Furniture

The themefurniture includesall objectsthat areusedto physicallysnpportand
protectpeople.Theseobjectsmay be distinguishedfrom objectscharacterizedas
tools by the fact thattheir useis orientedtowardsthe personalbody, ratherthan
towardsthe outsideworld. Examplesarechairsandbeds.

3.4.4 Personalcare

The themepersonalcarecharacterizesobjectspeopleuseto takecareof their
body, in the broadestsenseof the word. This includeshair combs,clothes,shoes,
andobjectscarriedon the body, suchas jewels.

86



3.4.5 Naturalobjects

Although the questionnairewasexplicitly askingfor materialobjects,partici

pantsalsoreferredto (living) objectsfrom naturesuchas pebbles,shells,a

frog, a snail, or a calf. On the onehand,becausethey werenot able to think of

somethingelse,as oneof the participantsstated.On the otherhandbecausethe

tactualexperienceswith thesenaturalobjectswereconsideredexemplaryfor a

specialexperience:‘I know thefrog is not a man madeobject, but to hold it in my

handswas a very specialway to get to know it’. It was decidedto leavetheseobjects

in the datacollection,becausethe experienceswith these(living) naturalprod

uctsarticulatea specific aspectof the aesthetictactualexperiences(see 3.5).

3.5 Descriptionof thehuman-productinteraction

Initially, the questionaboutthe way the participantsinteractedwith the objects

was motivatedby the fact that specifictactualpropertiesareperceivedthrough

specificmovements(Chapter2). The purposeof the questionwas to assess

whetherthe descriptionsof movementsduring interactionarerelevantin map

ping the tactualexperience.But this did not seema fruitful track: the resultsdid

not containdescriptionsof specificphysicalmovements.

The analysisof the interactionwith the objectsintroduceda differentperspec

tive on movement,which maybe relatedto the findings of Laban(see1.4.2.1): the

participantsdid not describehow they interact,but why they interact.In other

words,the way to codeinteractionis throughmotivationfor interaction.

The motivation to interactis evidentlyelicited andreflectedin the functionof a

product,but the resultsshowthat the motivationis not limited to that function.

Peoplehavemotivationsto interactthatarenot primarily relatedto the function

of the product,andtheseinteractionsplay an importantrole in understanding

tactualexperience.The interactionsof the participantswith objectscould be

codedaccordingto the following motivationsto interact:

3.5.1 Interactionfor practical,functionaluse,as a tool

The motivationto interactwith an objectwas codedfunctionalusewhenthe

object is usedas a tool, in a very broadsense.The objectsarejfinctionally manip

ulatedin orderto achievesomekind of resultin the environment.The intention

of the interactionis directedtowardsthe outsideworld, for practicalreasons.
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Evidentexamplesarethe useof scissorsto cut paper,the useof a knife to slice
bread,the useof a camerato takea picture,or theuseof a car to get somewhere.

Objectscanbe usedfor practicalreasonsthe objectwas not intendedfor, for ex
amplewhenusingscissorsto opena paint jar. Thusthe motivation for practical
tool useshouldnot be confoundedwith the functionof the object.

Table 3.1

Objectsmentionedby the participantsin positiveandnegativeexperiences,andin childhoodmemo
ries

Theme Objectsdescribedfor Objectsdescribedfor Objectsdescribedfor child-
positive negative hood memories
experience experience jPositiveand negativej

functional Camera Ball pen j2j Hand-gun

objects, Lighter Keys jaj Frozeodoorknob
tools Tea cop Dish washingbrush Barbedwire

Blender Metal Flowerpot Tiles

Chefknife PC moosejaj Cupboard

Paintbrush Drinking glass

Pocketknife TV set

Keys Wire with tape

Zip drive PC accessories

Telephonej2j Kitclsen cloth
Papenveight Pocketknife

Measuretape Sewingneedles

Amplifier knob Gardeningtools

Book Sandpaper

Smoothpaper Cutting board jglassj

Agendajaj PS foam coffeecup
Door Roll of garbagebags

Concrete Newspaper

Steeringwheel j2j Car j2j

Gearknob

Leisure Moped Slimy Marbles

Surfboard Bicycle jaj Baseball

Metal balls Balloon Swimmingpool toys

Yoyo Bouncingball Windsurfsuit

Cuddlingtoy jaj Bowling ball Tennisracket

Bicycle

Touchgames

Moped

Trampoline
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Skis

Cuddlingtoy (4)
Woodcarvings

Furniture Bed cushion(2) Chair Bed

andacces- Leathercouch Bed sheets

sories Bed quilt (2) Woodenbench

Chair Wet showercurtain

Personal Leatherboots Shavingknife Plasticmedicalapron

care Bracelet Clothes(synthetic) (4) Woollen Scarf

Clothes(wool) Towels

Clothes(cotton)

Clothes(silk)

Nature Rock () Dirty hair Frog

Shell Snails Raw egg

Beachsand Choppedwood Mud (2)

Baby Seaurchin Wet rocks (2)

Thornbush Excrements

Excrements Beachsand

Cat’s tongue Water

Thorn bush

Dough

Dolphins

Grass

Total 46 45 37

3.5.2 Interactionto play

Motivations for interactionwerecodedas playing whenthe primary goal of the
interactionis to usethe object for non-functionalreasons,for playing in the
broadestsenseof the word, including sportsor just messingaround.Someob
jects areactuallymeantto play with; the motivation is theninherentto the func
tion of the object. Examplesaretennisracketsandyo-yos. But manyparticipants
describea kind of playing with objectsthatwerenot initially meantto play with.
This playing hasa specificcharacter:it is physicallymoving andinteractingwith
the object just for the sakeof the resultingsensation.It is sometimesreferredto
as ‘thoughtless’playing with the object.

Someexamplesof this kind of interactionare: ‘The lighterfrels nice andheavyin
my handsandhascarvingsthat are nice to play with when I have it in my pocket’,
‘I oftenplay with my bunchof keys: turn it roundand round, andstick nryjlnger
throughthe ring’. And: ‘I like to play with thepaint brushes,to pushagainstthe hairs
againandagain’.
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Besides,this playing hasa developmentof its own. It is not only relatedto
thoughtlessfiddling, but it maypresenta challengeto developspecificphysi

cal tricks. Again, thesetricks aredonefor the sakeof doing it, without practical

intentions:‘I play with the measuretape: I keep rolling, unrolling, andtrying all kinds

of tricks’.

This themeincludescuddlingas well, as a specifickind of playing with objects

that expressesandsatisfiesaffectiveneeds(seeChapteri, 1.2.3).

3.5.3 Interactionto carefor andto be takencareof

A specific themein interactionwith objectsis ‘to takecare’. First, objectsare

usedby participantsfor personalcare,that is, to brushone’s teeth,or to comb

one’shair. Next, this takingcarecanbe seenin a broaderperspective:support

ing someoneis a way of taking care. In that sensechairsandbedstakecareof

people.In both ways, this taking careof peoplecanbe the object’s primarily

function, like a towel that dries,a chair that supportsor a coatthatwarms.But

this taking careof peopleby an objectcanbe soughtfor independentlyfrom its

function. For example,anobjectcanwarm or cool somebody,andcanbe held for

that reason:‘SometimesI hold the warm mugagainstmy cheek’. Or: ‘I like to hold it,

it cools my hands’.

Participantsalsoreportthat they interactwith an object to takecareof the object:

to washit, repair, it, storeit, andso on. In otherwords, ‘taking care’ is a mutual

aspectof thehuman-product-interaction.

3.5.4 Interactionto explore

Regardlessof its function,an objectcanbe touchedfor the sakeof exploringit,

becauseit is unknownandparticipantswant to discoverhow it feels: ‘I sawhe

hada newzip-drive and I hadto pick it up’. This motivationis not necessarilyre

strictedto unknownobjects.Also familiar objectcanbe touchedjust for the sake

of touchingit, to makecontactwith it, for exampleas is the casewith a surthoard

standingin a room: ‘When I walk by, I touch it andfeel it’.

3.5.5 Interactionto carry

Someinteractionswith objectsderive from the fact thatobjectsaremovableor

portable,which involves a specifickind of interaction:carryingthe object.This
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carryingcanbe donein differentways: in a pocket,on the back, in one’shands,

andso on.

3.5.6 Interactionby accident,by coincidence

Someinteractionsarenot intentionalor promptedby a specificmotivation,but

just happenby accident:participantsaccidentallysit on something,or bumpinto

something.

3.5.7 Frequencyof themes

The frequencyof the emergenceof themesis representedin Figure3.3. Each

themeincludesthe interactionswith objectsthat areexplicitly meantfor that

specificpurpose,as well as objectsthatareusedfor that specificpurposewhile

havinganotherprimary function. For example:the frequencyof playing includes

cuddlingwith a cuddletoy as well as fiddling with a bunchof keys.

35 I——-— —

------—---

30‘[ 0 positive eepesencee

negativeeeperiences

25 Dmemories

20

15

*

____

tor functional use to play with to caretot to eeptore to carry by accident

Figure. 3.3
Frequencyof the descriptionof the motivationsfor interaction.
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For eachtype of experience(positive, negativeandchildhoodmemory),the
frequencyof the themesis reportedas the percentageof the total amountof data
codedas ‘motivation for interaction’ for that specific type of experience.

The resultsshowthat for the themefunctionaluse,the negativeexperiencesare
mostfrequent1x2(2) = 23.30,p< 0.05). For the themeto play with, the childhood
memories aremostfrequent[y2(2) = 22.04,< 0.05). For the themeto carry, the
positiveexperiencesaremostfrequent[x2(2) = 7.69, p< o.o5]. For the themeby
accident,the negativeexperiencesandthe memoriesaremostfrequent[x2(2)

= 7.69,< 0.05]. For the otherthemes,no significantdifferenceswere found
betweenpositiveexperiences,negativeexperiencesandmemories(to takecare
[x2(2) = 2.45, p>0.20]; to explore Lx2(2) = 0.05, p> 0.20)).

Furthermore,the resultssuggestthat the frequenciesof the different themes
differ for eachtype of experience.Positiveexperiencesseemto occurwith ap
proximatelythe samefrequencyfor functionaluseof the object, for playingwith
it, andfor taking care.Unpleasantexperiencesseemto occurmostfrequentlyfor
functionaluseandfor accidentalinteractions,which in somecasesactuallyled
to havingan accident.It is not surprisingto find playing asthe leadingmotiva
tion for interactionin childhoodmemories.

For
functional

use

By To
accident explore

Motivation
for moving

To To
carry play

To
take care

Figure 3.4
Overviewof the themesdescribingthe motivationsto interactwith an object.
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3.5.8 Conclusionon movementsin interaction

Concluding,the interactionwith the objectscanbe characterizedby the motiva

tion peoplehaveto interactwith the object.The codingof thesemotivationsled

to different themes,presentedtogetherin figure 3.4 in a non-hierarchicalway.

Although it did not seemfruifful to characterizethe interactionthroughthemes

basedon the type of movementsinvolved (for examplelateralmovement,press

ing, holding, andso on, seeFigure 2.4), it shouldnot be concludedthat the type

of movementis not relevantfor the conceptualmappingof the tactualexperi

ence.Apparentlythe type of movementis not primarily in one’s attentionwhen

describinga tactualexperience.Incorporatingawarenessfor the type of move

mentremainsa fruitful thought,but the datadid not allow proceedingon this

track.

3.6 Descriptionof the sensationsandthe body partsinvolved

The participantswerenot explicitly askedto reporton the differentbodily sensa

tions involved in the interactionwith the objects,nor aboutthe different body

partsinvolved in interaction.Nevertheless,both aspectswill be discussedin this

section,becausechapter2 concludedon the presumptionthat sensationsmight

be a strongbasisfor understandingtactualaesthetics.

The sectiondoesnot include physicalpleasureandsomaticpain. Although

theseaspectsof tactualexperiencemaybe consideredas bodily sensations(see

2.4.2.5and 2.4.2.7),the descriptionsof the participantsdid not allow distin

guishingthemfrom their affective responseto thesesensations.Pleasureand

pain are thereforereportedin section3.8 aboutthe feelingsof the participants.

3.6.1 Bodily sensations

The participants’answerswerescannedfor explicit reportson bodily sensations

describedin Chapter2 (light touch,pressure,vibration, pain, itch, temperature,

body postureandmuscleforce). But mostparticipantsdid not commentsponta
neouslyon bodily sensationsinvolved in physicalinteraction.This underscores

the assumptionthat in activetouchour attentionis directedmoretowardsthe

objectthat is touched,ratherthantowardsour own bodily sensations.

Threeparticipantsreportedaboutpressure,andthesedescriptionsare limited to

just mentioningthe sensation,suchas ‘Pressureon thepalm ofmy hand’, or the
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intensityof it, for examplefor light touch: ‘You almostfeel nothingon your skin’, ‘It
is close to your skin but it feels light’.

In contrastto bodily sensationsas such,manyparticipantsreportedon strong
bodily reactionsto touchingthe object, suchas nausea,disgust,goosebumps,
cold shivers,raisedhackles,andfeelingsof suffocation.Thesereactionswill be
discussedmoreextensivelyin section3.8.

Threeparticipantsreportedon the experienceof a slight electricshockdueto
staticelectricity in the object: touchinga railing or throughsyntheticclotbes.
This experienceof staticelectricity is not reportedin the literatureon tactual
perception,but doesseemto be experiencedby the participantsas part of it.

To conclude,if bodily sensationsarean importantdomainof aesthetics,the
researcherexplicitly hasto askfor it, becausepeopledo not seemlikely to report
aboutthemspontaneously.

3.6.2 Body partsinvolved

In Chapter2 it was observedthatawarenessfor tactualperceptionmainly
concernsthe handinteractingwith the environmentandthe objectswithin.
To substantiatethe afore.mentionedobservation,an overviewwas madeof the
differentbody partsinvolved in interaction.The descriptionsof the interaction
often do not explicitly mentionwhich part of the body is touchingandbeing
touched.Therefore,an interpretationhadto be madebasedon the descriptions
of the interaction.The interactionwas coded‘whole body’ whenthe whole body
was involved, for examplewhenlaying on a bedor playing in wateL Next, the
interactionwascodedalong a specificbody part,when the descriptionof the in
teractionleadsto the conclusionthat thesebody partsmusthavebeeninvolved.
For example,sitting on a relaxingchair implies that the buttocks,the back, the
legsand the armsare touched.Playingwith a yo-yo implies that the handsare
touchedandshavinginvolves thehandsandthe head.

The resultssuggestthat for the hands[x2(2) = 5.29, p< nit, tendsto be signifi
cant] andfor the whole body [1<2(2) = p< nit, tendsto be significant], the
frequenciesdiffer betweenpositiveexperiences,negativeexperiencesandmemo
ries. Furthermore,the resultssuggestthat the frequenciesof the differentbody
parts involved differ for eachtype of experience.The resuhsseemto confirm that
attentionfor the tactualexperienceof materialobjectsis mostlyorientedtowards
the hands.But it shouldnot be concludedtoo quickly thathand-objectinterac
tions aredominantin our tactualexperienceof the materialworld. In childhood
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memoriesthe whole body seemsto be involved moreoften, suggestingthat

tactualexperiencemight havebeena broaderexperiencein childhood,gradu

ally reducedto our hands.It might alsobe an indicationthat it is difficult to talk

aboutthe tactualexperiencesbeyondour hands,dueto the intimateaspectof

theseexperiences.As oneof theparticipantsstated: ‘Thesequestionsaretoo Freud

ian to me...’.
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Figure 3.5
Frequencyof the descriptionsof the body partsinvolved in the descriptionof the interactionwith the

objects.

Figure 3.5 showsthe frequencyof the body partsinvolved. For eachtype of

experience(positive,negativeandchildhoodmemory),the frequencyof the body

partsinvolved is reportedas the percentageof the total amountof datacodedas

‘body partsinvolved’ for that specifictype of experience.

3.7 Descriptionof the tactualpropertiesof the objects

This sectionanalysesthe descriptionof the perceivedtactualpropertiesof the

objectandthe frequencywith which thesepropertiesweredescribed.Table 3.2 to

3.7 illustratethe descriptionsof the different tactualpropertieswith examplesof
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quotesof the participants.The sectionconcludeswith a descriptionof anoverall
themeto describetactualpropertiesof objects.

The descriptionsof the tactualpropertieswerecodedusingthe setof tactual
propertiesdescribedin Chapter2. No additionalpropertieswere found.

However,the resultsled to someadditionaldescriptorsto characterizethese
properties.The propertiesusedto codethe descriptionsare:
• Geometricalproperties:shapeandsize
• Textureandsurface
• Hardness,elasticityandplasticity
• Temperature
• Weight andbalance
• Propertiesof moving parts

3.7.1 Geometricalproperties:shapeandsize

The geometricalpropertiesconcernthe shapeandsizeof the objects.The
descriptionsof the geometricalaspectsconfirm the descriptorsformulatedby
LedermanandKlatzky andreportedin chapter2, Table3.2 reportsthesedescrip
tors, illustratedwith quotesfrom the participants.In addition, somedescriptions
showthat objectscanbe experiencedas ‘Shpeless’in the handsof the partici
pants,as for examplea lump of breaddough.

The descriptionsof the geometricalpropertiesshowthatparticipantsperceive
thesepropertiesin relationto their own body shapeandmeasures.Thusshape
and sizearenot only describedaspropertiesof the object,but alsoas fitting (or
not fitting) the user.

Table 3.2 Descriptionsof geometricalproperties.

Descriptor Examplesof quotes

Curvature: ‘Straight’

‘Rounded’

‘Flowing transitions’
‘Funnel shaped’

‘It hasa waist’

‘Curved’

‘A little rounded’

Surfacediscontinuilies ‘No sharpedges’, ‘Sharp’, ‘Sharp edgeseverywhere’
‘All kinds ofprotrudingparts’

Orientation: ‘Good angleof inclination’
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Sizeandvolume ‘Doesn’tfit’, ‘Goodfit’, ‘Fits the handwell’,

‘Diameteris perfect’,

‘Too thin’ ‘Too small’ ‘Too big’

3.7.2 Surfacetexture

Textureandsurfaceare mainly characterizedby the descriptorrough/ smooth.
The descriptorssticky / slipperyalso emergeform the data.Bumpy/ flat and
patternarejoined into onedescriptor:structure.In addition,wet! dry seemsto
be a descriptorcharacterizingtexture.The descriptorsoft / hard is not codedas
an aspectof texturebut of materialproperties,seeparagraph3.7.4.

Especiallyfor the descriptorroughness,participantsseemedto experiencediffi
culty in describingthe textureof a product,becausethe vocabularylacksnuanc
es. Someparticipantsusedanalogiesto overcomethis shortageof words,suchas
‘It feels like a smoothrock’. Anotherway to describethe textureproperties,seems
to be by describingwhat hashappenedto it: ‘It feels worn out’, ‘It is polished’.

Table 3.3 Descriptionsof surfacetexture.

Descriptor Examplesof quotes

Rough/ smooth ‘Somethingbetweensmoothand rough’
‘Smooth in the wrongway’

‘Smooth but not completelysmooth’

Sticky / slippery ‘It sticks’

‘It hasfriction’

Wet / dry ‘It is sweaty’

‘It absorbsfat andmoisturefrom your hands’
‘Greasy’, ‘Slimy, ‘Dusty’, ‘Dry’

Structure ‘Hairy’

‘With splinters’

‘With engravings’

‘With ribs

3.7.3 Hardness,elasticityandflexibility

The materialpropertiesinvolve the hardness,elasticityandplasticity of the mate
rial: whathappenswhenyou squeezeit, bendit, andso on. Descriptionsrelated
to viscositywerenot found in the setof data.

97



Themesin TactualAesthetics

Whenthesepropertiesweredescribedin termsof adjectives,the shortdescrip

tions andrestrictedsetof words,mainly ‘Hard’ or ‘Soft’, suggestthat it is difficult

to describematerialpropertieswith nuance.

Material propertieswereoften describedas a reactionof the object,elicited by

the actionof the participants,for example:‘It offers resistance’.Although closely

relatedto elasticity, flexibility werecodedas a separatedescriptor,becauseit

seemsto representa specificbehaviour:it describesthe reactionto bending,

whereaselasticitydescribesthe reactionto squeezingandstretching.

Table 3.4 Descriptionsof materialproperties

Descriptor Examplesof quotes

Hardness/ softness Adjectives:

‘I-lard’

‘Soft’

Actions:

‘Doesn’t give in’

‘It offers resistance

‘It resists’

Elasticity / plasticity Adjectives:

‘ Transformable’

Actions:

‘It coniesback to its initial shape’

Flexibility / stiffness Adjectives:

‘Flexible’

‘Springy’

‘Robbery’

Actions:

‘It bends’

‘It bounces’

3.7.4 Temperature

The descriptionsof the temperatureof the objectcanbe factual,usingadjectives;

also as an activeaspect,for example‘It warmsme’. Also, morethanoncepeople

appreciatedthe fact that an objectcould ‘Easily take over the temperatttreof the

body’.

Temperaturewas not only describedas anaspectof the object,but perceived

through,andrelatedto the temperatureof the body, for example‘Too warm’
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‘Slightly too hot’, ‘Body temperature’or ‘A little coolerthanmy hands’.

Table3.5 Descriptionsof temperature

Descriptor Examplesof quotes

Warm / cold Adjectives:

‘Cold’, ‘Cool’, ‘Warm’
Actions:

‘It refreshesme’

‘It cools my hands’

Relatedto body:

‘Too warm’

‘Slightly too hot’,

‘Body temperature’
‘A little cooler thanmy hands’

3.7.5Weightandbalance

Weight andbalanceform a singlecode,as it seemeddifficult to distinguishone
from the other in tactualexperience.Well-balancedobjectscan feel light because
they are easyto move,andbadly balancedobjectscanfeel heavybecausethey are
difficult to handle.Participantsmostly usedadjectivesto describetheseproper-

ties,
andqualified themin relationto the desiredsituation: ‘Too heavy’, ‘Too light’,

or ‘Good balance’.

Table3.6 Descriptionsof weight andbalance

Descriptor Examplesof quotes

Heavy / light ‘Heavy’,

‘Light’

‘Tea heavy’, ‘Too light’

Balance ‘Good balance’
‘Centre ofgravity in the hand’

3.7.6 Moving parts

Participantsdescribedthe way the movementsweremadein termsof duration,
speed,flow (the developmentin time, the term is borrowedfrom the vocabulary
developedby Laban,see1.4.3.1) andforce. Next, the movementsweredescribed
in termsof what the objectwasdoing, its activity andits effect. In addition,
participantscommentedon the mechanicalaspectsof the construction(its
strength).Although this doesnot belongto moving partsstrictly speaking,these
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descriptionswerecodedas suchbecausetheywereexperiencedas the possibility

of movementbetweenthe differentpartsof the object.

The descriptorsof moving partswill needfurther elaborationin future studies,

throughanalysisof descriptionsof a setof objectsthatoffers a broadpallet of

mechanisms.

Table3.7 Descriptionsof moving parts

Descriptor Examplesof quotes

Force ‘Too much movementresistance’

‘It is stuck’

Developmentin time: ‘It takesa long tinse’

Duration ‘It suddenlystartsandends

Developmentin tinie: ‘This object hasspeed(and rhythm)’

Speed ‘It is slow’

Developmentin time: ‘This object hasrhythm’

Plow ‘Smooth suspension’

‘It glidessmoothly’

‘Jolting’

‘Shaking’

‘It getsjammed’

Activity ‘It scratches’

Strengthof construction ‘Solid’ ‘Fragile’

‘Tough ‘Robust’

‘Weak’ ‘Too weak’

3.7.7 Frequencyof tactualproperties

To get an impressionof the awarenessof the participantsof the different tactual

properties,the frequencyof the datacodedwith theselabelsis reportedin figure

3.6. For eachtactualproperty,all units of datawere counted.A setof datafrom

oneparticipantmay containseveralunits of descriptionreferringto that specific

property, for examplethe textureof the object. In that case,all the dataunits

were counted,resultingin a higheramountof dataunits thanparticipantsfor

someproperties.
For eachtype of experience(positive,negativeandchildhoodmemory),the

frequencyof the themesis reportedas the percentageof the total amountof data

codedas ‘tactual property’ for thatspecifictype of experience.
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The results suggest that overall, the frequencies of the different tactual proper
ties differ. Most descriptions (75 % of the total amount of descriptions) concern
the properties related to the materials the objects are made of (texture, hardness,
elasticity, temperature and weight), whereas only 20.5 % of the descriptions
concerns the geometrical properties of the object (shape/size). This confirms
the conclusions of Lederman and Klatzky (1993) on the prevalence of matter
over form in tactual perception. Texture seems the most extensively described
property of these material properties (i %) and the most extensively described
property of all descriptions (38.9%).
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Fig 3.6
Frequency of the descriptions of tactual properties.
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3.7.8 Conclusion: about physical behaviour

In the analysis reported above, the properties were coded along the different
properties distinguished in Chapter 2 (Figure 3.7). This might suggest that these
properties are perceived as distinct from each other, but the descriptions show
that the properties seem to be perceived in relation to each other Separate prop
erties are described as ‘fitting’ together or not, and contrasting aspects may be
part of one experience, for example: ‘It was soft, and at the same time a little rough,
especially on the edge, and that was actually the best of it’ and: ‘It is the combination
ofsomething smooth and something rough that I like’.
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In addition,peopleseemto perceiveobjectsfirst of all as objects,andnot as the

sumof their properties.For example,‘Your fingerscan glide over it in a natural

way’ seemsan overall descriptionof a combinationof different tactualproper

ties. This leadsto the conclusionthat perceptionof an object’s propertiesshould

be consideredfrom a holistic perspective,in the contextof eachother, thus as

tactualgestalts(see1.4.2.2on Gestalttheory).The questionis whetherit is pos

sible to define an umbrellaconceptdescribingthe tactualpropertiesof an object

as a whole.

This umbrellaconceptcanbe found in the observationthat the tactualproper

ties of the object areoften describedin termsof actions,usingverbs.The actions

of the user,suchas ‘I pushit’, ‘I hold it’, ‘I shakeit’, ‘I sit on it’, and ‘1 drink out of

it’ resultin reactionsof the object, suchas ‘It resists’, ‘It movesalongwith me’, ‘It

cuts’, and ‘It scratches’,‘It sticks to my lips’. This seemsespeciallyto be the casefor

texture,materialproperties,balanceandfor the descriptionsof an object’s mov

ing parts.Therefore,it maybe concludedthat in physicalinteraction,the physi

cal propertiesof an objectareexperiencedin termsof thephysicalbehaviourof

the object.This enforcesthe observationof Chapter2 thatthe notionsof ‘active

touch’ and ‘passivetouch’, describedas a persontouchingan objectandbeing

touchedby an object, form a two-way concept:‘interactivetouch’. In otherwords:

onehasto move to touchand, inversely,the objectthat is touchedis perceivedin

termsof the way it moves.

Hardness
elasticity
flexibility

Size
Temperature shape

Physical
behaviour

Weight Surface
balance texture

Properties
of moving

parts

Figure3.7
The themesrepresentingthe tactualpropertiesthe participantsdescribed.
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3.8 Descriptionof feelingsin tactualexperiences

This sectiondiscussesthe descriptionof the participants’feelingselicited in
interaction.The themesaredescribedas conceptsstructuredalongpolarities,
codedas follows:
• Physicalpleasure:lust andpain or disgust
• Affection: love andhate
• Vulnerability: trustandfear
• Energy:tensionandrelaxation
• Action tendency:approachand avoidance
• Selfexperience

3.8.1 Physicalpleasure:lust & pain or disgust

Obviously, (un) pleasantnessin tactualexperienceis relatedto lust andphysical
pleasure.Many descriptionsof participantswerecodedalongthis theme(Figure
39), generallycharacterizedby ‘Itfrels good’, with superlativessuchas ‘Delicious’
and ‘Delighfl4l’. The superlativesoften includedan elementof beingamazedby
the pleasantnessof the experience:‘It wasevenbetterthan I thought it would be’.

Physicalpleasuredoesnot seemto haveone singlecounterpart.The counter
partsreportedwerecodedalongtwo descriptors:on the onehandpain (for ex
ample: ‘Painful’, ‘It hurts’, ‘It stings’) and light to strongdiscomfort(for example:
‘Uncomfortable’, ‘Annoying’, ‘Terrible’, ‘Horrible’), andon the otherhanddisgust
(for example: ‘Repulsion’, ‘A dirty feeling’, ‘I haveto use it, but with repugnance’).

Peoplewerenot elaboratein the descriptionsof the feeling of physicalpleasure
or pain anddisgust,thesefeelingswerenot describedwith nuances.The fact
that thesefeelingsarenon-verbalseemsemphasizedby the fact thatphysical
pleasure,pain or disgustweresometimesexemplifiedby expressivesounds,for
example: ‘Wow’, ‘Mmmmm’, ‘Ulgh’, ‘Yuk’, ‘Ouch’, or ‘I almostfeel like growling’, ‘It
makesmegrind my teeth’. Furthermore,the experienceof physicalpleasure,pain
or disgust,seemsgroundedin a physicalreaction.Therefore,peopledescribed
theseexperiencesthroughtheseelicitedphysicalreactions,for example: ‘Goose-
bumps’, ‘Cold shivers’, ‘Makes my hacklesrise’, ‘It makesmefeel sick andgives me
nausea’,and ‘It gives me the creeps’.

In time, the aspectsof physicalpleasureor disgustof the tactualexperiencemay
becomeworse,better,or fade away. For exampleaboutwriting with a pen: ‘It gets
increasinglyunpleasant’,or aboutputting on a wet surfing suit: ‘First cold andwet,
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thennice andwarm’, andaboutplaying in mud: ‘First it wasgross,but at the end of

the week it was delicious’.

Physicalpleasureandpain or disgustshouldnot be confoundedwith the overall

assessmentof the (un) pleasantnessof the experience.The fact that the polar

ity of physicalpleasureon the onehandandpain anddisguston the other,does

not coincidewith pleasantversusunpleasantexperiencesis emphasizedby the

reportof mixedexperiences,for example:‘Its sliminesswas disgusting,but at the

sametime thatwasalsowhat madeit attractiveto touch’, ‘It hurts so good’, and ‘It is

very pleasantlyblubbery’.

Moreover, it seemsdifficult to describethis distinctionbetweenpleasureand

pain, as shownby oneof the commentsof a student:‘Sometimestherecan be an

intensivepain when the watchgetsstuck on my wrist and I makethe wrong move. But

if I wear it thereis no realpain, but I dofrel sometickling. It is hardto describethis.

Maybe this is alsoa sort ofpain...likewhenyou havea small wound:you arecontinu

ously temptedto touch it becauseyou like the thrill offeelingpain’.

3.8.2Affection: love & hate

The feelingsinvolved in interactionseemto be relatedto the experienceof mu

tual affection,of feeling love for the objectas well as feeling loved by the object.

This themereflectsthe observationsof section1.2.4 abouttouchbeinga commu

nicationchannelfor affection. This is well known in interpersonalinteraction,

but seemsto be experiencedas suchin human-productinteractionas well. The

themehasdifferent descriptors.

First of all, this feeling involves the polarity of feeling love / hatefor the object.

Examplesof feelingsof love are: ‘It hascuddlevaluefor me’, ‘I feel tenderness’,and

‘It gaveme thefreling of being loved’. And examplesof feelingsof hateare: ‘I see

it as a necessaryevil’, ‘It drives me mad’, ‘Angry’. Thesepolaritiesmay be experi

encedsimultaneously:‘It is a love/hatefreling’. The aspectof feeling affection is

relatedto the intimacybetweenthe participantandthe product(seealso 1.2.4),

which seemsto emergefrom the different descriptionsof the feelingsinvolved,

althoughthe conceptof intimacy itselfwasnot mentionedexplicitly. Examples

of descriptionsthat relateto intimacy are: ‘I havemy own way ofcuddlingit’, and

‘Nobody else is allowed to touch it’.

The seconddescriptorinvolves the polarity of feeling respect/ contempt: ‘When

you push it harderit stillfrels soft, but at the sametime it givessomeresistance,which

evokesrespect’.
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Third, it involves the polarity of feeling accepted/ rejected.For example:‘I canbe
myself it acceptsme the way I am’. Or ‘It is hostile, Ifrel rejected’.
And to conclude,the feelingsof affection may lead to attachment:‘Although it
doesn’tfunction anymore,I can’t throw it awaybecauseofthefrelingof it’.

Feelingsof affectionandhatemay developover time. Feelingsare involved in
first encounters(‘It was love onfirst touch’ or ‘I didn’t like it atfirst’) andevolve
throughthe relationbetweenthe personandthe object (‘I hadto get usedto it, but
now I love it’).

3.8.3Vulnerability: trust& fearof gettinghurt

Touch involves the body in physicalcontact,andconfrontspeoplewith their
physicalvulnerability. This themeis codedalong the descriptortrust / distrust,
which hasto do with people’sfear of gettinghurt: ‘Alarm!’, ‘I’m afraid to use
it’, ‘I haveto be careful not to hurt myself’, and ‘I haveto stayalert’. On the other
hand,this themerelatesto the feeling of beingreassured,of trustingthe object
and feeling safewith it: ‘It feelssafr’, ‘Reassuring’,and ‘Trustworthy’. Again, mixed
experiencesaredescribed:‘Under water, the muddysoil wasan unknownworld, but
onceyou overcameyourfrai; it wasa sourceofpleasure’.

Next, this themeis relatedto the feeling of freedomor oppression.For example,
someclothesmay give ‘Thefreling ofbeingfree, like PeterPan’. Whereasother
clothesmakethe participant‘Feel oppressed,like suffocating’.

3.8.4Action tendency:approach& avoidance

The participantsreportedon action tendencieselicitedby the interactionwith
the object,which maybe consideredas a componentof experiencedemotions
(Frijda, 1986).The themeis codedalongthreedescriptors:to approach/ avoid,
to hold on to or let go, andto takecareof/to neglect.

First, this tendencyis describedin its basicaspectof approachingor avoidingthe
object,whenthe actualtouchingactuallydid not takeplaceyet. This illustrates
that the tactualexperiencemight startbeforewe actuallyhavephysicalcontact;
touchingwith the eyes: ‘I had the uncontrollableurge to fret how it frets’. But oncea
personknows how badsomethingfeels,he may ‘Try to avoid it’.

Next, oncetouchingthe object, participantsdescribethe tendencyto hold on to
it: ‘I neverwant to take it offi’ or to let go: ‘Horror, when Ifrel it, I immediatelywant
to pull back my hand,by instinct’, or ‘I want to throw it far away’.
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Finally, the action tendenciesdescribedby the participantsmay includeaffec

tive behaviour.Participantsreportedthat touchingan objectelicited the reaction

to takecareof the object, to neglectit or evento takevengeanceon it: ‘I want to

destroyit’.

3.8.5 Energy:tension& relaxation

Physicalinteractionwith an object influencespeople’senergylevel. The energy

may increaseor decrease,andthe energymaybe experiencedaspositive or

negativeenergy(Table 3.8). This leadsto a codingalongfour descriptors:being

physicallyexcited,stressed,relaxedor washed-out.

Table 3.8 Descriptionsof energy

Positive Negative

Increasedenergy ‘Excited’ ‘Stressed’

‘Thrilled’ ‘Irritated’

‘I have to havesomethingin nsy pocket

to fiddle with, if not I’m restless’

Decreasedenergy ‘Relaxed’ ‘Washed-oat’

‘It calms rae, and makesrae

daydream...’.

3.8.6Tactualcharacteristicsreflectedin self-experience

The tactualpropertiesof the objectsbeingtouchedseemto be reflectedin the

self-experienceof the participants.This phenomenonmay occur for physical

aspects;for examplefeeling somethingcold makesone feel cold: ‘The glassfrels

cold andi andthat is exactly how I feel’, or: ‘It feels light andthereforeIfrel light

andfree; all the burdenfallsfrom my shoulders:no worries!’. And obviously, touch

ing somethingdirty may makeonefeel dirty.

But the samephenomenonoccursfor the experiencedpersonalityaspectsof

the object (see 3.9.1). For example,whena participantexperiencedan objectas

impressive,he felt like beingmore impressivewhile usingthat object: ‘Ifrel like

beingsomething‘more”. Otherexamplesof personalitytraits of objectsreflected

andexperiencedin oneselfare: ‘I feel elegant’, ‘Sensual’, ‘Chic’, ‘PlayJhl’, ‘Adventur

ous’, ‘It is a clumsy thing, andit makesmefrel clumsy’.

io6



3.8.7 Frequencyof descriptionsof feelings

The frequencyof the different themesin the descriptionsof the participants
is assessedandrepoedin Figure3.8. For eacheof experience(positive,
negativeandchildhoodmemory),the frequencyof the themesis reportedas the
percentageof the total amountof datacodedas ‘feelings’ for that specific type of
experience.
The resultsshowthat for the themevulnerability, the childhoodmemories
emergemorefrequentlythanthe positiveandnegativeexperiences[yZ(2) = 10.9,

p<o.o5]. For the themeaction, the childhoodmemoriesdid not emerge[x2(z)
= 6.23, p<0.05] at all. In addition, the resultsshowthat thereareno significant
differencesin frequenciesof the differentexperiencesfor the otherthemes,for
examplefor physicalpleasure[x2(2) = 0.23, p>o.2] and for affection [x2(2) = 0.85,

p>o.2].

The resultssuggestthatthe frequenciesof the different themesdiffer for each
type of experience.Not surprisingly,the aspectof physicalpleasure(and its coun
terparts)seemsto be mostfrequentlydescribedfor all typesof experiences.In
addition,the themeof vulnerability (feelingsof fear andof beingsafe) seemsto
play an equallyimportantrole in the tactualexperiencesin childhood.
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Figure 3.8
Gut Feelings.Frequencyof themesdescribingthe feelingsof the participants,emergingfrom the
descriptionsof the participants.
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3.8.8 Conclusion:aboutgut feelings

An attemptto characterizethesethemesall togetherled to the umbrellacon

ceptof gut feelingsas the basicconceptfor the emotionsexperiencedin tactual

interaction(Figure 3.9). Gut feelingsarecharacterizedby feelingsemerging

from a non-reflective,direct interactionwith the world, andmay be relatedto the

viscerallevel of interactionas definedby Norman(2002). Gut feelingsarere

latedto our intuitive orientationon theworld, groundedin our physicalactions

andphysiologicalreactions,ratherthanour cognitiveorientationto the world,

groundedin our thoughts.This explainswhy it is so difficult for participantsto

talk abouttouch and feelings: it is a non-verbal(or as somewould saypre-ver

hal), intuitive modeof interaction.Studieson emotionselicited by visual stimuli

led to a cognitive appraisaltheoryon emotionin human-productinteraction

(Desmet,2002).The presentstudysuggeststhat emotionselicited in the tactual

modeadd the intuition of the guts to this appraisalmodel.

The Dutchhavea specificword for this sensuallyfeeling goodwhich is ‘lekker’.

This word is also appropriatefor tasteandsmell, thusfor the ‘lower’ senses.

Unfortunately,the Englishlanguagedoesnot havesucha specifictermfor ‘gut’

pleasure.Translationssuchas ‘nice’ and ‘good’ suggesta relationwith socialand

ethicalaspects.

Physical
pleasure

lust, pain
& disgust Affection

Self
experience love &

hate

Gut
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Action
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& avoid Energy
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Figure
Overviewof the themesdescribingbssic feelingsof tactualexperiences:The gut feelings.
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3.9 Descriptionof the experiencedexpressionof the object

The affective aspectsof human-productinteractioninvolve the experiencedex
pressionof the object. In the descriptionsof theparticipants,theseexpressions
arecodedalongthe following themes:
• Personality
• Intention
• Integrity
• Perfectmatch
• Familiarity
• Powermatch
• Physicalskills
• Attention

3.9.’ Personality

To considerobjectsas entitiesexpressingpersonality,a phenomenonacknowl
edgedin the visual domain(Covers,2004),seemsto be a fruitful approachto
describeexpressionin the tactualdomainas well. Productpersonalityis defined
as the setof humancharacteristicsthat peopleuseto describean object (Cov
ers,2004).The descriptionsof the participantswerecodedas ‘personality’ when
suchcharacteristicswereused.

People’spersonalitycanbe characterizedby wordsusedfor materialproperties
that canbe perceivedtactually:peopleareexperiencedasweak, strong,hard,soft,
flexible, rigid, warm, or cold, andso on. Therefore,theworld of tactualproper
ties of objectsseemsa familiar world to describepersonality.Also, whendescrib
ing objectsthroughtheir physicalproperties,it seemsthatparticipantsactually
experiencethe object’spersonalityin the sameway. A cold objectexpressesa
cold personality,anda flexible productmay be experiencedas havinga flexible
personality.

Inversely,the participantsusedhumancharacteristicsto describeobjects,for
example: ‘It is obeying,but with dignity’, ‘It feelsstrongandplayful’, ‘It is arrogant:
It feels like a ‘take it or leave it’ wheel’, and ‘Untrustworthyanddangerous’.

The personalitytraits experiencedin tactualexperiencemay seemrelatedto the
themesdescribedin the sectionon gut feelings.For example,the wheelthat
expressesan arrogantpersonalitymay elicit the feeling of beingrejectedby the
object.And an object that expressesa strongpersonalitymay elicit the feelingof
beingableto trust the object. Nevertheless,it is relevantto considerpersonality

109



Themesin TactualAesthetics

andelicited feeling as distinct, becausethey arenot relatedin an unequivocal

way: a playful personalitymaybe appreciatedin a specificcontext,but may be

irritating in anothersetting.

Next, it seemsthatobjectsareable to elicit feelingsof sympathyin peoplebe

causethey seemsocialentitieswith personalities.For example,peoplereported

that they feel sorry for an object that seemssadbecauseit hada brokenpart, or

that theywantedto takecareof objectsbecausethey werecuteandsoftentheir

heart.

Compatibilityof personalityis a leadingconceptin the experienceof affection:

a personmustrecognizesomethingof him- or herselfin somebodyelseto

love the other (Armstrong,2000).Govers(2004) showedthat this is the case

for objectsas well: peopletendto appreciateobjectswhoseappearancesmatch

with their own personalitytraits. This raisesthe questionaboutthe relationship

betweenperceivedproductpersonalityandperceivedselfin tactualaesthetics.

The previoussectionon feelingsexperiencedin tactualinteractionshowedthat

the interactioncontributesto the self-experienceof a person.In physicalinterac

tion, onemay experienceoneselfas elegant,impressive,or clumsy, andso on.

In otherwords, the experienceof personality,of the objectas well as of the self,

may be consideredas createdin interaction.This refinesthe resultsof Govers:

to whatextentis it possibleto considerana-priori personalitymatchin tactual

interaction,andto whatextentis this personalitymatchcreatedin interaction?

3.9.2 Intentions

Peoplehavespecific motivationsto interactwith objects(section3.5) and it

seemsthatpeopleexperienceobjectsas havingintentionsaswell. Tactualexperi

Enthousiasticfinning shoes Adaptivehammock Meanedges

Fig. 3.10

Examplesof Personalityin products.
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encesarecodedalongthis themewhenpeopledescribethe objectas havinga
will of its own, expressedas intentionsin its behaviour.Thesedescriptionsseem
to reflect the intentionspeoplehavewhen they interact: it wantsto be explored,
to take care,to cooperate,to play, andso on. And, on the otherhand,the object
mayrefuseto play, to be explored,to cooperateandso on.

This perceivedintentionalityseemsrelatedto the fact that objectsareexperi
encedashavinga specificphysicalbehaviourin interaction.Peoplemove in
orderto experiencean object. In return,the oblect is perceivedasmoving, and
this movementis experiencedas meaningfulbehaviour.The phenomenonof
attributingmeaningto movementis well known in the visual domain(Michotte,
1963),andthe presentstudyshowsthat it seemsto occurin the tactualdomain
as well. Peopleperceivemovement,but experienceintentionalbehaviour.Thus
whenan objectdoesnot react,it is experiencedas refusing,rejecting.And when
a chair collapsesundersomebody’sweight, thatchair maybe experiencedas
literally anddeliberatelyletting thatpersondown.

The following intentionswere found in the descriptionsof the participants,
partly reflectingpeople’smotivationsto movethe objects:

Wantingto be touchedandexplored.For example: ‘The balloon hadsomekind of ‘I
don’t want to be in your hands’reaction’.This intentioncanbe illustratedby the
cactusor the porcupine,that do not allow oneto get closer.

Wantingto cooperate.For example:‘My walking shoesare much too heavy, theyfeel
like they do not want to walk at all, they are too tired to do so’. And ‘My skateboardis
stubbornandhas its own will, whateverI try, it wantsto go straighton!’. This inten
tion to cooperateor not is further illustratedby a drilling machine,thatdue to
its perfectbalance,drills holeswhereveryou want to drill them,or by a pair of
scissorsthatcut in their own way, but neverthe way you want themto.

Wanting to play. For example:‘It encouragesyou, it says ‘go on!’. This intentionis
illustratedby objectsthat invite you to play with them,for exampledueto the
repetitivemovementsthey elicit. And they seemto askyou to go on playing,
becausethey do not stopmoving. Examplesof suchobjectsare rubberbands,
springs,paperclips, andmoving partssuchas on/off switches,andball pen
mechanisms.

Wanting to take careof andrelated,wanting to love or hurt somebody.
This intention is illustratedby objectsthat literally supportandtakecareof
people,dueto their function, or by objectsthat expresstheseintentionsin the
way they fulfil their function. For example,a shavingknife may feel cooperative
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in makingyour skin feel nice andsmooth,but onemomentof distractionand it

strikesto cut you: ‘It is sneaky:it strikesyou whenyou don’t expectit’. Actually, an

objectmay ‘Sometimesfeel as if it punishesyou’.

Waiting to hurt you

Fig. 3.11

Examplesof Intention in products.

3.9.3 Integrity: tactualfeedback

In interaction,an objectprovidespeoplewith information. On the onehand,it

providesinformationaboutitself, for exampleaboutits properties,aboutwhat it

is (‘I recognizethe right key by touch’) andwhat it is doing, andon the otherhand,

aboutthe physicalworld aroundit, aboutwhat is going on. With the informa

tion it is supplying,an objectcanguide a personin whathe or sheis trying

to achieve: ‘At the endof the measuringtape,you canfeelfrom the tensionand the

curvaturehow tightly you haveto roll it up, to be able to close it with the button’. The

way in which objectsgive this tactualfeedbackis experiencedandcodedas the

integrity of the object.

To startwith, the integrity of the object is relatedto the questionwhetherthe ob

ject gives any feedbackat all: productscanbe rich in tactualinformationor very

poor. For example,touchscreensdo not let the userfeel whattheyareactually

doing,whereasother interfaces,suchas steeringwheelsof cars,let you know ex

actly what is going on. Likewise, traditionalphotocameraslet you know through

touchwhenthey take a picture,whereasa digital cameradoesnot give this

tactualfeedback.Remotecontrol devicesare goodexamplesof objectsthatdo not

provideyou with informationaboutwhat is going on. More thanonce,people

reportedthat they hadto get usedto the remotecontrol of their car lock: in the

beginningthey walkedbackto the car to checkwhetherit waslockedor not.

Next, if objectsdo give informationaboutwhat is happening,they canseemhon

Wantsto take care Wantsto cooperate
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estaboutit or not. For example,coffeemugsof porcelainprovidethe userwith
the right informationaboutthe temperatureof the coffee inside, they arehonest
aboutit. Polystyrenefoamcupsdo not provide this information.Peoplefeel
fooledwhenthe coffee in the polystyrenecup is muchhotterthanexpected.

The appreciationof the integrity of objectsis not unequivocal.Like for the inter
actionwith people,beingteasedor fooled may be partof a pleasantexperience,
dependingon the contextof the interaction.This principle is oftenappliedin toy
design,for example,in the caseof the crocodilethatbiteswhen someonepushes
oneof his teeth:oneneverknowswhich tooth it is going to be.

The experienceof tactualfeedbackis muchinfluencedby the experienceof the
user.An experiencedcar mechanicwill get a lot of informationthroughmanipu
lation of the differentpartsof an engine,whereasa laypersonwill not be able to
interpretwhathe feels.

3.9.4The perfectmatch

Whentouchingan object,peopleassessthe way it fits them,the way they match.
Peopleseemto enjoy the feeling thatsomethingfeelsperfectlyright. Objectscan
be experiencedas if theywere madefor the user: the perfectmatch.Experiences
that refer to this aspectof ‘fitting’ (or not) arecodedas ‘perfectmatch’.

This experienceof beinga perfectmatchis primarily obtainedthroughits geo
metricalproperties(Section3.7.2). Examplesarethe tightnessof a (driver’s) belt,
the fit of shoesandclothes,the shapeof a car seat,andthe shapeof tools. But ex
amplescanbe found for othertactualpropertiesaswell, for examplethe temper
atureof a showeror the balanceof a tool. The perfectmatchis alsoreportedfor

The tea cup is honestabout No tacalfeedbackabout
the temperatureof the tea what is happening

Fig. 3.12

Examplesof Feedbackin products.

Did the cameratakea picture?
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dynamicproperties:for examplewhen the objectmoveswith you and it seemsto

dancewith you, or whenit seemseffortlessto operateit.

A perfectmatchmaybe experiencedimmediatelyduring the first encounter,or

it may emergefrom an intensiveinteractionin time. Someobjectsslightly adapt

themselvesto the user,thusbecomingthe perfectmatchin interaction.Exam

ples are fountainpensthat adaptthemselvesto the handof the user,the knife of

the chefandthe scissorsof the hairdresser.Theseadaptedobjects,experienced

as a perfectmatch,are so well adaptedto thebody of the ownerthat they often

seem‘impossibleto work with’ for otherpeople.This maybe experiencedwhen

borrowinga bicycle: theadaptedpositionof the pedalsseemsso awkward, that

oneinitially wondershow the ownermanagesto move forward.

Fig. 3.13

Examplesof Perfectmatchin products.

3.9.5 Familiarity: feeling ‘mine’ or alien

Whenan object is frequentlytouched,it becomesfamiliar, it feels as one’s own

andoneis able to recognizeit as such.This familiarity hasits counterpartin the

experienceof an objectas ‘alien’ and evenas somebodyelse’s.

The new, the non-familiarcanbe a burden:peoplereportedthat as a child they

haddifficulties in acceptingnew clothes,becausethey did not feel as ‘own’. It is

in wearingtheseclothesthattheybecomefamiliar, ‘mine’. This processdiffers

from the themeof the perfectmatch,in the sensethat thesechangesdo not nec

essarilyleadto a perfectfit with the user,they just contributeto the familiarity of

the object. Vice versa,the experienceof a perfectmatchdoesnot necessarilylead

to the experienceof familiarity.

Perfecttemperature perfectshape Perfectsize
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In additionto frequenttouch,the feeling of familiarity is createdthroughvari

ousprocesses:First, the objectmay beuniquein shape,texture,or otherdetails,

which allows theuserto recognizeit in time as ‘his’ object. Next, small changes

in time dueto the interactionwith the object, suchas small dents,scratchesor

otherdetailsallow the userto recognizethe objectas a familiar object.

To feel somebodyelse‘through’ an objectcanbe a bewilderingexperience,as

somepeoplecommentedon this theme.A handicraftsmanstatedabouthis old

workshop: ‘We all hadour own utensils,storedin a personalplace. When by mistake

you took the utensilofa colleague,you would immediatelyfeel it in your hands,it

wouldfeel strange,almostimpossibleto work with’.

Or, as manyprobablyexperiencedat onetime: ‘When I sit on a toilet and I feel

somebodyelse hasjust usedit beforeme, it feelsstrange,an intimatecontactwith

somebodyelse’.

Anotherstudentwas impressedandtouchedby the wearof the marblesteps

leadingto a church: ‘I couldfeel the thousandsfootstepsof thepeoplewho walked

therebeforeme’.

Familiarity is relatedto the aspectof time in experience:the memoriesof past

experiencescontributeto the actualone. For example: ‘The bearwasworn out,

bald, but still hadsomevelvet spots. I caressedthesespots, they remindedme of the bear

as it usedto be’. And asanotherparticipantstated: ‘Every time Ifrel it, it remembers

me of thatfirst time’. Touchallows peopleto recognizeobjectsin an affective, inti

mateway: ‘I was wonderingif it was my grandmother’scupboard,I usedto play with.

When I let my handsglide acrossthe suifaceof the woodcuttings,I suddenlyknew: it’s

hers. This tactualmemorywas very strong’.

Fig. 3J4
Examplesof familiarity in products.
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3.9.6 Powermatchandbeingin control

A physicalencountermay elicit a powermeasurement:who is the strongest?
Someproductsliterally challengepeopleto armwrestling, like a marmalade
jar with a tight lid. Who doesn’twant to win, andstick the lid with triumph in
the air oncethe jar hasbeendefeated?Or as is madeexplicit in the following
descriptionof oneof the participants(abouta yo-yo): ‘On the one hand, the object
keepsme busyall the time, becauseI want to makeit moveanddo all kinds of tricks.
On the otherhand,it seemsto go by itself andespeciallythe momentit londs with
a certainspeedin my handsgives me thefreling of “Gotcha!”. I think it’s afeelingof
powei; of control’.

Figure3.15

Examplesof powermatchin the interactionwith poducts.

In addition, the themeof powermatchrefersto the questionaboutwho is in
control in the interaction:who leadswhom?

Powerseemsto be mainly exploredin a first encounter.Exploring this power
matchhastwo sides:it is not only aboutwinning andbeingthe strongest,but
alsoaboutexploringlimits: how far can I go? How muchcan I bendthis stick,
stretchthis band,andso on. Little childrenlearnthat this explorationhasa de
structiveside: you know onceit is too late. Also, the themeof powerandcontrol
is relatedto the requestedeffort onehasto put into the interaction: ‘You could
manipulateit almostwithout effort, andyet get it exactlywhereyou wantedit to ...‘.

It canbe overwhelmingto sensethe poweronehas,to feel thatone is com
pletely in control, for examplein a car, or as in the following descriptionof a
studentwho activatedthe emergencybreakin a train: ‘I was amazedand thrilled

Powerexercise Po’.ver over the steeringwheel Powerover the milk pack
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tofrel that I was able to stop that train by pulling the emergencybreak in one, clear
andstrongmovement’.But the oppositecanbe exciting as well. Luna Parkattrac
tions canbe attractivebecausepeopleexperiencethat they arecompletelyout of
control: they do not haveany powerat all. They feel it the momentthe buckle is
clicking.

3.9.7 Challengeof developingphysicalskills

Physicalinteractioninvolvesphysicalskills. For example,abouta measuringtape
from his motherwhile shewas sewing: ‘I tried all kinds of things with it: roll it up,
roll it out. Throwing it out, makingit peakorjump. Making arrowsas long aspos
sible, t?ying to close the button, makinga whip. Rolling it up andmakinga little bowl
or different curvatureswith it, etc’.

Objectsdiffer in the way theychallengepeopleto developtheir skills. Someob
jects requiregreatskills, suchas musicalinstruments,andsomedo not, suchas
pushbuttons,althoughit mustbe emphasizedthatbuttonsdo not excludeskills,
as oneof the studentspointedout: ‘I remembermy phonenumbersby the move
mentsI haveto makewith myfingers. Ifsomebodyasksme a number, I haveto make
the movementto seewhat numberI am actuallydialling’.

Peoplemayhaveto go througha lot of pain to developtheseskills, for example
in caseof playing the guitar: ‘Of courseyou havetofrelfrom the startthat somehow,
someday, you will be able to do it, andthat it will frel great.And thefunny thing is, in
the end it will look really easyto do. As if it were no trouble at all’.

On the otherside,beingableto usea productright away,without feeling clumsy,
may be a pleasantsurpriseas well: ‘I wasamazedandthrilled tofrel that I was able
to stop that train by pulling the emergencybreakin one, clearandstrongmovement,
what a kick!’.

Onceacquired,the practiceof a physicalskill canbe a sourceof pleasure,of flow
(Csikszentmihalyi,1990). Peoplearebiologically programmedto like to develop
their physicalskills andto exercisethem(Veenhoven,2006).

To be ableto developskills, onehasto develop‘tactual knowledge’throughinter
actingwith the objects(seealso 1.2.2 and 1.4.5). For example,a masseurneeds
to ‘know’ from experiencethe humanbodyin its differentqualities,to be able
to work with it. Likewise, a sculptorneedsto ‘know’ the materialhe is working
on from experience.The developmentof this tactualknowing is a relevantpart
of the developmentof physicalskills, andmaybe appreciatedas such. It is what
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one refersto whensaying ‘I haveafeelfor it’. For example: ‘The shapeandsize is
peifect to be able to skim the stoneson the water’. This aspectof the themeof physi

cal skills is closelyrelatedto the themeof tactualfeedback.

Furthermore,objectsdiffer in the way they allow peopleto developa personal
style whendevelopingtheseskills, often referredto as a doing thingswith a ‘per
sonaltouch’: ‘The movementsyou makecanfeel really sensual.I alwayslike to close
the door ofmy refrigeratorby swinging it with my hip, andwheneverI do Ifrel cool’.
Someobjectsprescribeskills in a ratherunequivocalway, suchas the keys on a
mobile phone.Otherobjectsallow for more freedomto developone’s own style,
suchas cocktail shakers.

Someobjectshavetheir own, personalusermanualthat only the userknows.

This is a particularform of physicalskill andof ‘knowing’, becauseit hasnoth

ing to do with an establishedskill. This skill is relatedto objectswith a stubborn
personality,who aremanageablein a particularway, that onehasto discoverand

to know. For example: ‘The doorof the microwaveneedsa particularapproach:you
haveto close it with quite someeffort, open it again,andthen close it while you slightly
lift it up andhold the open’ buttonwhile you close it. That’s the only way it will work’.
Peoplemay recognizethat behaviourin usingtheir keys as well: thesestubborn
objectsoftenneeda specificapproach.

The themeof physicalskills is closelyrelatedwith the themeof power.When
objectsrequirephysicalskills to interactwith them,theywill havepowerover a
personas long as this persondoesnot developtheseskills. For example,a car

seemsuncontrollablewhenyou do not know how to drive it, andjuggling balls
oblige you to run after themas long as you do not masterthem.

Fig. 3.16
Examplesof Physicalskills in products.
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Playing the guitar Flipping a pen Shakingcocktails
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3.9.8Attention: tactualtransparencyandtactualnoise

Whentouchingan object,peopleare in contactwith thatobject,but their at

tention is not necessarilydirectedtowardsthe object.The theme‘transparency’

refersto the capacityof the objectto allow peopleto fret throughthe object, to in

corporateit, andto direct their attentionto somethingelsein their environment.

For example,a mobile phonemay ‘disappear’in one’s perception,allowing one

to direct attentionto the persononeis talking to. But a sharpedgeon the tele

phone,or a sticky material,may cause‘tactual noise’: the objectdoesnot become

tactuallytransparent,but keepsaskingfor attention.Likewise, driving a car or a

bicycle is a typical exampleof this capacityto ‘feel through’: peopleexperience

the road surfacethroughthe steeringwheelandthroughthe seator saddle.A

bicycle may give the feeling of ‘Having a good contactwith the road,and tofrel the

road insteadof the bicycle’. But a shakyconstructionor sticky handlesmay ruin

this tactualtransparency,for example,aboutthe handlesof a bicycle: ‘It irritated

my hands,and thereforedivertedmy attentionfrom enjoyingthe environment’.When

playing tennis,peopleexperiencethe impactof the ball againstthe racket,anda

blind personexperiencesthe environmentat the endof his stick.

Condomsand surgicalgloveswith true touch aretypical examplesof productsfor

which manufacturershavetried to decreasetactualnoise.But notwithstanding

theseefforts, theseobjectsmay stay in one’sattention: ‘Making love when using

a condomis like washingyourfret with your sockson’. Also, condomsare a good

exampleof the dual designpossibilitiesof tactualtransparency:eitherthey are

designedas tactuallytransparentas possible,or the designeracceptsthe fact that

peopleperceiveit anyway,anddesignsthat tactualexperience.

Forgettingthe phonein one’s Perceivingthe roadthrough Perceivingthrougha thin
hand thebicycle handglove

Fig. 3.17

Examplesof tactualtransparencyin products.

119



Themesin TactualAesthetics

3.9.9 Frequencyof the themes

The frequenciesof the themescharacterisingaffectivebehaviouris shownin Fig
ure 3.18. For eachtype of experience(positive,negativeandchildhoodmemory),
the frequencyof the themesis reportedas the percentageof the total amountof
datacodedas ‘affective behaviour’ for that specifictype of experience.
The resultsshowthat for the themeintention, the positiveandnegativeexpe
riencesemergemore frequentlythanthe childhoodmemories[x2(2) = 6.73,
< 0.05]. For the themefamiliarity, childhoodmemoriesaremostfrequently
described[y2(a) = 41.56, pvc o.o]. For the themeperfectmatch,the positiveexpe
riencesemergemostfrequently[x2(2) = 7.3, pvc 0.05]. Next, the resultsshowthat
thereare no significantdifferencesin frequenciesof the differentexperiencesfor
the otherthemes,for examplefor personality[x2(2) = 1.36, p>o.2o] andfor power
match[x2(2) = 3.2, p>o.zo].

30

C positiveexperiences

25 negativeexperiences

C memories

20

0r1tr Lrira
personality intention feedback perfectmatch familiarity power match physicalskills tactual

transparency
Figure3.18

Frequencyof emergenceof the themesof affectivebehaviour in the descriptionsof positiveand
negativeexperiences,andof menrories.

Furthermore,the resultssuggestthat the frequenciesof the different themes
differ for eachtype of experience.Personalityandintentionseemto be most
frequentlydescribedfor both positiveandnegativeexperiences(together49%
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of the total amountof descriptionsof affectivebehaviour)which might be
explainedby the fact that thesethemesaremore ‘general’ themes,whereasthe
otherthemeshighlight morespecificaspects.The theme‘familiarity’ (involving
experiencesof objectsasbeingfamiliar aswell as of beingalien) seemsto be an
importantaspectof childhoodmemories(46.2%of the descriptionsin child
hoodmemoriescodedas ‘affective behaviour’wererelatedto familiarity). On the
onehand,thesememoriesdescribedthe joy of recognition.On the otherhand
the themefamiliarity emergedfrom memoriesinvolving the excitementof the
discoveryof new, unfamiliarandalien sensations.

3.9.10Conclusionon the themes:affectivebehaviour

The previousparagraphsdiscussedthe different themesinvolved in the tactual
experienceof objects.Although somethemesaremorerelevantthanothersto
understandanddescribespecUlcexperiences,they areall usefulto describethe
differentaspectsof a tactualexperienceas a whole. The themesshouldtherefore
be seenas differentaspectsof the samephenomenon.Also, they arenot mutu
ally exclusivebut relatedto eachother.Thus,whateverthe perspectivetaken,the
otherthemeswill emergeas context.

Personality

Attention Intention

Physical affective Tactual

skills behaviour feedback

Power Perfect
match match

Familiarity

Figure 3.19

Themesin the experiencedexpressionof the object: its affective behaviour.
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Startingpoint for the formulationof anumbrellaconceptthatcharacterizesthe
experiencedexpressionof the objectas a whole is that an objectseemsto be
perceivedasbeingactive,havinga specificphysicalbehaviour(seesection3.7.8)
Peopleexperiencemeaningin behaviour(seesection3.9.3).The themesdescrib
ing the experiencedexpressionof the object could thereforebe describedas the
experienceof affective meaningin the object’s physicalbehaviour.Therefore,in
tactualexperience,the expressionof the objectcanbe characterizedas the affec
tive behaviourof the object.

3.10 Conclusions

The exploratorystudyof people’stactualexperienceswith objectsled to the nec
essaryingredientsto constructa conceptualframework.This frameworkconsists
of different layers(Figure3.20). Basedon the processesin humanproductinter
action, five domainsof experiencewerediscernedin tactualaesthetics(Figure
3.21). Eachdomainis characterizedby a setof different aspects,basedon the
themesthat emergedfrom the studyin this chapter.In turn, theseaspectscan
be describedalongthe different descriptorsthatwerefound in this study.

Processesin
human-product

interaction
Domainsof

tactualaesthetics
in human-product

interaction
Aspectsof the

domainsin tactual
aesthetics

Descriptorsof
the aspectsof
the domains

Figure3.20

The terminologyof the structureof the conceptualframeworkdescribingTactualAesthetics.

This chapterconcludeswith an overviewof the constructedframework,a de
scriptionof an overall umbrellaconceptas characterizationof the tactualexperi
encein humanproductinteraction,anda discussionon the appropriatenessof
wordsto describesuchexperiences.
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3.10.1 Descriptionof aesthetictactualexperiences

The five domainsof tactualaestheticsare summarizedin Figure3.21. An over

view of the framework,its domains,aspectsanddescriptorsis providedin table

3.9.

Movements
of the person

and motivation
to move

Tactual
properties Expression

of the object: of the object:

its physical Tactual its affective

behaviour experiencein behaviour

human- product
interaction

Tactual Affective
sensations responseof

of the person the person

Figure 3.21

The five domainsof tactualexperiencein humanproductinteraction.

3.10.2Umbrellaconcept:the body languageof animatedobjects

Thepresentstudyshowsthatwhenpeoplephysicallyinteractwith objects,they
seemto experiencetheseobjectsas animatedandasexpressingaffectivebehav

iouc The experiencecanbe describedusinga conceptualframeworkthat reflects
to the interactionas if peopleandobjectsweresocialentities.Movementis ex
periencedas intentional,resultingin physicalbehaviour,and ashavingaffective
meaning,thus experiencedas affectivebehaviour.This confirms the observation

madein the introductorychapterthat touchcanbe consideredas an embodied
communicationchannelfor affection (Fields, 2003).Although objectscannotlit
erally be consideredas communicatingaffection, they do seemto be experienced

as such. In touch,peopleexpressthemselvesandunderstandeachother, touch
canthereforebe seenas a body language(Classen,2005).

The presentchapterdescribedeachdomainof tactualexperiencein human
productinteractionwith an umbrellaconceptthat characterizedthe differentas
pectsof thatdomainas a whole. Likewise, the tactualexperienceas a whole can
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be characterizedby the experienceof an animatedobjectwith a body langiwgeof
their own. This body languagehastwo aspects:first, a physicalbehaviour,based
on the tactualpropertiesof the object. Next, this physicalbehaviouris experi
encedashavingaffectivemeaning,thusas affectivebehaviour.To touchis to be
touched.

Physicalbehaviour
(tactual_propertJ

_>uae

Affective behaviour
(affective meaning)

Figure3.22

Body languageof objects.

The insight that objectsareexperiencedas animatedentitiesin physicalinterac
tion, with a body languagecharacterizedby the setof themesas describedin this
chapter,opensup new researchareasas sourcesof inspirationfor the develop
mentof further researchon tactualexperience.Theoryon humanpersonality,
on humanexpressionthroughbody language,andon socialaspectsof human
interactionmay serveas startingpoints to formulatefuture researchquestions
(Chapter7).

3.10.3Time in tactualexperience

The descriptionsof the participantsshowthe importanceof time in experi
ence.Interactionswith objectshavea history. The experienceof an interaction
dependson this history andchangesover time. In addition, time plays a role in
the interactionitself, emphasizingthat the interactionis an evolving process.
Chapter2 concludedthat tactualperceptionsmay changeover time: personand
objectadaptto eachother, influencing sensationsof pressure,pain or itch, and
perceptionsof temperature,of size,shapeandso on. The effect of time in the
physicalprocessis mirroredby its effect in the affectiveprocess.Experiencein
tactualinteractionshouldthereforebe consideredandresearchedas a process
evolving anddevelopingin time.
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3.!0.4 Verbal reportas a meansto gatherinformationon tactualexperiences

The presentstudyseemsto showsthataesthetictactualexperienceswith ob

jects canbe researchedthroughverbalreportof the participants.However, it

is difficult to do so. Peopleoften lack the words to expressthe nuancesof their

experiences.Thesefindings confirm the observationof different scholarsthat

‘the essentiallyuniqueandprivatequalitiesof innerexperiencewill ultimatelybe

beyondour linguistic reach’ (Arnheim, 1998; Manen,1990).

The questionaboutthe appropriatenessof wordshastwo sides:the appropriate

nessfor peopleto describetheir immediatepersonaltactualexperiences,andthe

appropriatenessof wordsto describethe conceptualframeworkcharacterizing

tactualexperience.In the latter, it seemsthatwords are essentialto think about

touch.

But in caseof describingpersonalexperiences,it might be that peopleneedsup

port to be able to expressthemselves.The findings of the studyoffer leadsfor the

developmentof sucha language.To startwith researchon tactualexperiences

couldbe structuredalongquestionsconcerningwhat is beingexperiencedin the

physicalandaffectivebehaviourof the object, usingthe themesdevelopedin this

chapter.For every theme,a personalandrefinedlanguagecould be developedto
answerthesequestionswith a subtlevocabulary.Nevertheless,asverbal reports

seemto miss the fullnessof the tactualexperience,next to verbal reportsother

meansof reportingaboutthe tactualexperienceshouldbe explored.
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Table Themesin tactualexperience.

Processin Domainof tactual Aspect Descriptors

human- aesthetics

product

interaction

Moving Motivation For ftmctional use
for movements To explore

To play with

To takecare

To carry

By accident

Sensing Sensations Location Whole body

Head

Back

Belly

Bottom

Legs

Arms

Hands

Feet

Thinking TactualProperties Material properties Hardness/ softness
physical Behaviour Elastic / plastic

Flexibility / stiffness

Texture Roughness/ smoothness

Slippery / sticky

Wet / dry

Structure

Temperature Warm / cold

Shapeandsize Cun’ature

Surfacediscontinuities

Orientation

Size andvolume

Weightandbalance Heavy / light

Balanced/ unbalanced

Moving parts Force

Developmentin time:

Duration

Speed

Flow

Activity

Construction
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Feeling Gut feelings Physical(un) Physicalpleasure(lust)

pleasure Pain

Disgust

Affection Love / Hate

Feelingaccepted/ rejected

Respect/ contempt

Attachment

Vulnerability Trust, distrust

Feelingsafe/ Fear(of gettinghurt)

Freedom/ oppression

Energy Tension/ Energyleak

Excitement / Relaxation

Action tendency Approach/ Avoid

Hold / Let go

To take careof/ to neglect

Selfexperience Reflectsthe object

Affective Personality Tactualcharacteristics

behaviour Humancharacteristics

Intentions To be exploredor not

To cooperateor not

To play or not

To take care / to supportor not

To pleaseor to hurt

Integrity/Feedback To give information or not

To be honestor not

PerfectMatch To fit or not

To comply or not

Familiarity Feelingmine / alien

Familiar / newdiscoveries

PowerMatch To be in control or not

To be dependantor not

Physicalskills To allow to developskills

To challengeto develop

To allow personalstyle

Attention/ trans- To askfor attention

parency To becometactuallytransparent
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Chapter4
Structuringdescriptionsof tactualexperience

4.1 Introduction

The explorationof aestheticaspectsof tactualexperienceswith objectsled to a

conceptualstructureof aspectsthat characterizethis phenomenon(Chapter3).
Theseaspectsemergedfrom a collectionof descriptionsof varying objectsfamil
iar to the participants.Therefore,the aspectsarestronglyrelatedto the contextof
a sharedpersonalhistorywith the object.The questionis whethertheseaspects
apply to first tactualencounterswith unfamiliarobjectsaswell and,in addition,
whetherthe analysisof descriptionsof first encounterswith objectsaddsnew
aspectsto the previousones.

Furthermore,in the previousstudythe majority of the objectswereselectedby
the participants,basedon the pleasantnessor unpleasantnessto touchthem.
Again, the questionis whetherthe setof aspectsalso appliesto objectsthat are
not specificallyselectedandassessedon their (un)pleasantnessto touch.

Finally, in the previousstudybasedon a written questionnaire,the objectscould
not be observed,nor the interactionbetweenthe participantandthe objectthey
described.The movementsmadein interactionareessentialto the tactualexperi
enceof the object (Chapter2). It is thereforeexpectedthatobservingthe interac
tion mayleadto additionalinsightsin the tactualexperiencewith objects.

The explorationin this thesisis not limited to finding a setof aspectscharacteris
tic for the tactualexperience.In language,in additionto a vocabulary,peoplealso
needa structureto describetheir experiences.Besidesaddressingthe appropri
atenessof the aspectsdevelopedin Chapter3, the presentstudyaddressesthe
structureof the descriptionspeoplegive: How do peopledescribethesedifferent
aspects?

To reachthe aforementionedresearchgoals,a secondstudyis setup, approach
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Structuringthe tactualexprience

ing the tactualexperiencefrom a differentperspective:the observationof first
encounterswith unfamiliar objects.This chapterpresentsthe resultsof the
studyandconcludeson the relevanceof the resultsfor the designof researchon
tactualexperienceof a specificsetof objects.

4.2 Method

4.2.1 Studydesign

Similar to the previousstudy, the presentresearchapproachwas exploratory,
basedon descriptiveanalysisof collectedqualitativedata:verbal reportsof people
describingtheir tactualexperiencewith unfamiliar objects.

Different objectswerepresentedoneby oneto eachparticipant.The partici
pantswereblindfoldedto help themfocuson the tactualsenses,without being
divertedby vision.

For eachobject, the participantwas askedto describehow the object feels, and
how he or shefeels aboutthe object.The questionaboutthe (un)pleasantness
of touchingthe objectwas not addresseddirectly, to avoid inducinganswers.It
was assumedthatpeoplewould spontaneouslydescribethe (un)pleasantnessof
touchingthe stimuli whenthis aspectwas relevant.

4.2.2 Participants

Fifteenpeopleparticipatedin the study, 7 menand8 women,with agesrang
ing from i6 to 65 years(meanage33.4 years).The participantsconstituteda
conveniencesample,recruitedfrom the Facultyof IndustrialDesignof the
Delft Universityof Technology(9 in total), studentsas well as staff. In addition,
acquaintancesof the researcherwereaskedto participate(6 in total), varying in
backgroundfrom high schoolstudentsto housewives.

4.2.3 Stimuli

The setof stimuli hadto be representativefor variedtactualexperiencesandat
the sametime as limited as possibleto avoid complexdataanalysis.Lederman

(‘993) showedthat in tactualperception,the materialpropertiesprevail over
geometricalproperties.Therefore,the stimuli differed in materialproperties,but
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they were as similar as possiblein their geometricalaspects.Besides,the objects
werewithout movingpartsandwithout clearfunctionalpurpose,to avoid that
peopleassessedthe functioningof the objectratherthat the aesthetictactual
experiencewith the object. Balls seemedto be exemplaryobjectsfor the afore
mentionedrequirements.

The setof stimuli consistedof i balls of approximately5 cm in diameter,and
differing in materialproperties:weight, texture,temperature,elasticityandplas
ticity. Together,the selectedmaterialscovereda broadrangeof eachtactualprop
erty, in their extremesaswell as in their neutralvalues.The propertiesof the
stimuli aredescribedin Table 4.1. A visual impressionof the stimuli is presented
in Figure4.1. The sameballs wereusedfor all sessions.The balls werecleaned
aftereachsession,to feel as ‘untouched’as possible.

Table4.1 The tactualpropertiesof the selectedstimuli for the study.

The tactualpropertieswereassessedby the researcheras follows:

• Texturevaried from very smooth(---) to very much textured(+÷+).

• Hardnessvaried from very hard (---) to very soft (+++)

• Weight variedfrom very light (---I to very heavy(+++)
• Temperaturevaried from very cold (---I to very warm

The shapeof all balls was in principle round,and thusassessedwith neutral (o). But someballs dif
fered slightly from this roundedshape,andwere thereforeassessedwith an (÷1 or

Material Texture Hardness Weight Temp. Shape

Metal --- ++ --- o

Marble --- +-I-+ --- o

Crystal --• --- o

Jelly + - - - 0 + 0

Wood o ++ o ++ +

Cork + + -- +++ o

Elasticswrapped + + + - + - +

Polystyrenefoam ball + - - -. + + + 0

Asmailtennisball ÷++ -- o + o

A massageball, madeof rubber o. - +++ — 0 +with small protrussons

AHDPEhollowball ++ + + --- + o



HDPE hollow

Figure 4.1

The stimuli selectedfor the study
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4.2.4 Datacollection

The participantswere interviewedone at a time. To startwith, the researcher
gavea brief introductionto the goal of the study: collectingandexploringpeo
ple’s descriptionsof tactualexperienceof objects.Eachparticipantwas seated,
blindfolded,andwas presentedwith the balls oneby one in randomorder.

The first questionwas to describe‘how theball feels’. The questionwas deliber
atelyambiguous,becauseit addressedthe tactualpropertiesaswell as the affec
tive responseof the participant.

It was expectedthat the participantswould spentsomeexplorationtime at guess
ing what the objectwas andwhat it was madeof andthat they would stoponce
they hadguessed(Gibson,1962).The researcherstimulatedthe participants
to go on describingthe objects,without confirming or contradictingwhat was
guessed.

To addressthe questionaboutpleasantnessin an indirectway, the participants
were askedat the endof eachevaluationwhethertheywould like to keepthe
ball. The participantswere free to talk as muchas theywanted;they got another
ball whenthey stoppeddescribingthe propertiesof the stimulus.After the whole
setwas described,the participantswereallowedto look at the stimuli, andwere
askedto commenton the study.
Eachsessionlastedaboutanhour. The interviewswererecordedon video.

4.25 Dataanalysis

The descriptionsandcommentsof the participantswereanalysedusingthe
samemethodas in Chapter3. The descriptionsof the participantsweresegment
ed into units of descriptions,andeachunit was codedalonga specificaspectof
the tactualexperience.In addition,the datawereanalysedfor newaspects.The
analysiswas less ‘open-minded’thanin the previouschapter:the codesdid not
‘emerge’ from the data,but derivedfrom the previousstudy. For eachaspectof
the tactualexperience,the descriptionswereanalysedon their contents,aswell
as on the frequencyof the emergenceof the aspectsin the descriptionsof the
participants.In addition,the descriptionswereanalysedon their structure,to
find out if an overall structurefor descriptionof aspectsof tactualexperience
emergedfrom the data

4
‘

cZ.
....“ —‘.-‘.-r .,
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Structuringthe tactualexprience

4.3 Structureof descriptions

Prior to the analysisof the contentof the descriptionsof the stimuli, the overall
structureof the descriptionsis presented.First, the sequenceof the different
descriptionsis presented,followed by the possiblestylesof the different descrip
tions, to concludewith an overall structurethat characterizesthe descriptionsof
the participants.

4.3.1 Freeflow of descriptions

The participants’descriptionsof the different domainsof tactualexperience
weremixed (the object’s tactualproperties,its expressionandthe participant’s
sensationsandaffective responses).The participantsjumpedfrom one aspectto
anotherandbackagain,theredoesnot seemto be an overall consistentsequence
of exploringthe stimuli’s propertiesandtheir expression.For example,for one
participantthe explorationof the hardnessof the contentof the Hackysackled
to furthercommentson the softnessof the textureof the outsidematerialof the
sack,thatwas alreadydescribedfor its stitches,andtherebyfor its associations
with pleasantclothes.In addition, tactualexperienceof one stimulussometimes
evenled to further descriptionsof otherstimuli thatwerealreadydiscussed
previously.

This switchingbackand forth betweenonedomainof experienceandthe other
seemedto havea specificvalue,becausethe discoveryof someaspectsled to
furthercommentson properties,expressionsandfeelingsthatwerealready
discussedbefore.A free flow of descriptionsseems,therefore,to leadto more
completedescriptionof the tactualexperience.

4.3.2 Descriptionstyles:keywords,the narrativeandnon-verbalbody language

The descriptionsof the participantsshowedtwo differentverbal styles.
On the onehand,they describedtheir experiencethroughshortdescriptions,
involving keywords(for example,‘Heavy’, ‘Too light’, ‘Dangerous’)and shortsen
tences(‘It sticks to your hand’), andon the otherhandthrougha morenarrative
characteLThesedescriptionsconcernedevents,little stories.For example:‘It
hasto be yours if you want to enjoy it, if it is somebodyelse’s, I wouldn’t pick it up’,
‘You really haveto get into it, to its core, if you want to get a hold on it’. And: ‘It is like
swimmingunderwaterandaccidentallytouchingan animal’. Overall, as the results
in Appendix4.1 suggest,the descriptionsof the affectivebehaviourweremainly
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describedthroughthe narrative,whereasthe descriptionsof the tactualproper
ties weremainly describedalongkeywordsandshortsentencesdescribingthe
physicalbehaviourof the stimuli. But it seemsthat participantsdiffered in their
preferencefor a specifictype of descriptionstyle aswell, which leadsto the con
clusionthat the style of the descriptionsdependson the domainthat is described
as well as on the personalityof the participant.

In addition,participantswerevery personalandexpressivein their descriptions.
Peopleusedexclamationssuchas ‘Ulch!’ and ‘0 my God!’ to illustratetheir
disgust(‘This is a really dirty feeling!’). And in addition,participantsusedmim
icry andgesturesto expresstheir feelings.For example,whenreceivingthe jelly
ball in herhands,oneof the participantsimmediatelylet it go again,andturned
awayherhead,makingsoundsof disgust.Shepickedthe ball up againwhen
shethoughtshewas readyfor it. Theseexpressivereactionscanbe consideredas
meaningfuldataandrevealthatpeopledo not only describethe tactualexperi
enceof an objectusing a verbal language,but usingtheir own non-verbalbody
languageaswell.

4.3.3 Generalstructtireof the descriptions

Although the participants’descriptionsof their experienceswith the stimuli
differed in style andin elaborateness,an overall structurethatcharacterizesthe
descriptionsas a whole couldbe generatedfrom the data.

This overall structurewas constructedby analysingeachunit of description,and
by characterizingits elements.Thus, eachunit of descriptioncontributedto the
generalstructure,but doesnot necessarilycontainall the elementsof the overall
structure.

Overall, peopledescribedan aspectof the tactualexperienceby namingthe as
pect,by formulatinga qualificationof the aspect,followed by a quantificationof
it, andby describinghow the aspectchangesin time (Figure4.2).

This structurewas found for the different domainsandthe aspectswithin these
domainsof the tactualexperience:the descriptionsof the perceivedproperties
of the object,of its affectivebehaviour,of the participant’ssensations,andof
his feelings(Table 4.1). The examplesshowthat a specificdescriptionmay not
includeall the elementsof the structure,but the structureshowsthat theseele
mentscould havebeenpart of the description.
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Changein time

Quantifyi

pect

Qualifyl n

Figure4.2

The structureof the descriptionsof thedifferent aspectsof the experience.

Table4.2

Examplesof quotes,structuredalongthe elementsof descriptions.

Quotes: Aspect Qualifying: Quantifying: Changein time:

‘The texturebecomesa Texture Sticky A little After a while

little sticky after a while’

‘It irnnsediatelygetsmy Temperature Getsmy body - Immediately

body temperature’ temperature

‘It startsto hurt aftera Pain It hurts - After a while

while’

‘1 would like to destroyit Power Like to destroy Completely

completely’ it

‘A little nauseain the Gut Nausea A little In the beginning,

beginning,but that van- feeling but thatvanishes

ishedafter a while’ aftera while
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4.3.3.1Qualifications:adjectives,nouns,associationsandverbs

The qualificationof the differentaspectsof tactualexperiencecanconsistof an

adjective (‘Smooth’, ‘Rough’), a noun (‘Grooves’, ‘Bumps’), or a verb (‘It sticks’).

But as in the previousstudy (see 3.10.4) thecommentsof theparticipants

suggestthat the mereuseof adjectives,nounsor verbsas descriptionswas not

alwayssubtleenoughto describewhat they perceive.Rather,this subtletywas

searchedfor in the descriptionof the associationsonehad (‘Like velvet’, ‘Like a

chickenskin’, ‘Like a cactus’).Also, the useof associationsas qualificationsseemed

to comevery easily (seethe resultsin Table4A.i to 4A.15 to this chapter).

4.3.3.2Quantifyingandcomparing

The participantsquantifiedtheir qualifications,for example,by quantifyinga

textureas ‘A little’, ‘Very’, or ‘Way too’, ‘Rough’. Or by characterisingthat an object

felt ‘A little’, or ‘Very much’ like an animal. In addition,besidesthesegeneral

qualifications,the participantsfrequentlyquantifiedthe different aspectsby

comparingthe stimuli in the setto eachother. For example:‘This one is much

heavierthan thepreviousone’.

The first objectspresentedin the set lackedthis possibility to be comparedto the

otherobjects,which was reflectedin the commentsof the participants.

4.3.3.3Changesin time

The different aspectsof tactualexperiencesweredescribedas eventsevolving

in time. A reactionof the stimulus,or of the participant,couldbe ‘Immediate’,

‘Slow’, ‘Constant’,or ‘Increasing’. For example:‘I remainfascinated’.Or ‘It becomes

increasinglyirritating’.

4.3.3.4Conclusion

For eachaspectof the tactualexperience,the structureof the descriptionscanbe

characterizedby the following questions:

• How would you qualify this aspect?

• How would you quantifythis aspect?

• How doesthis aspectchangein time?

The examplespresentedin Table4.2 concernthe descriptionstyle basedon key

wordsandsmall sentences.However,moreelaboratenarrativedescriptionsfit

this structureaswell, becausefor eachnarrativedescription,the questionsabove

help to elaboratethe story that is told.
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4.4 Descriptionsof tactualproperties

The descriptionsof the perceivedtactualpropertiesof the stimuli couldbe coded
accordingto the aspectsfound in Chapter3, confirming the usefulnessof these
aspects(Table4A.i to 4A.6). No additionaltactualpropertieswere found and,
therefore,the propertieswill not be discussedper Se.

This sectionstartsout with two generalaspectsof tactualexplorationthat
emergedfrom the participants’behaviouranddescriptions:gettingto know the
object as an objectandperceivingits physicalbehaviour.The sectionconcludes
with the frequencywith which the propertiesweredescribedfor the different
objects.

4.4.1What is it & What is it madeof?

For everystimulus,an importantgoal of the explorationwas to get to know the
object: guessingwhatmaterialthe stimuluswas madeof (‘First I thoughtit was
somekind of stone,but it most be glass. yes . it is glass’) andwhat could possibly
be its function (‘I know it’s not a golf ball, but I don’t know what it is’). The partici
pantsseemedtriggeredto guessboth materialandfunction, anddid not stop
until they found a satisfyinganswerto thesequestions.Not all materialswere
guessedcorrectly. For example,5 participantswereunableto identify the wooden
ball (‘This is the most indefinablematerial I havehad in my handssofar’); it was
mistakenoncefor clay andoncefor plastic.The jelly ball was indefinableaswell
for someparticipants,whereasmetal,crystalandstoneweresometimesmis
takenfor eachother.The resultsof the presentstudyseemto confirm Gibson’s
conclusionthat peopletend to stop exploringwhen they find a satisfyinganswer.
Therefore,duringthe presentstudy, the researcherstimulatedthe participants
to go on with their descriptionsafter the guessingwas done,to gain information
on the tactualexperienceof the object, beyondthe meredescriptionof thekind of
objectandits material.

This guessingbehaviourpartly structuredthe participants’explorationstrate
gies. For example,whenone thinks it mustbe a tennisball, onewould explore
the rubberlines on the ball morecarefully, to assesswhetherthey matchthe
expectedpattern.Likewise, guessingthat the ball mustbe madeof polystyrene
was followed by a moresubtleexplorationof its textureaswell (‘Yes, it is madeof
theselittle balls, I canfeel it’). Theseobservationsreflect the conclusionof Klatzky,
Ledermanet al.(1985)that the tactualsystemis an expertsystemable to recog
nize objectsthrougha structuredexploration(seealso 2.3.1).
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4.4.2Whatdoesit do & Whatcanyou do with it?

Not all descriptionsof the tactualpropertiescouldbe relatedto oneof the spe
cific aspectsof tactualproperties.On the onehand,somedescriptionscharac
terizedan overall behaviourof the object, suchas: ‘It sits in your hands’,or ‘It
lies in your hands’.The stimuluswasoften describedas respondingto action,
thus asbeingactive in interaction.This behaviourcouldbe characterizedby the
questions‘What canyou do with it?’ and ‘What doesit do?’. This confirmsthe
findings of the previouschapterthat objectsareexperiencedas havinga physical
behaviour(see 3.7.8). In addition,especiallyfor the descriptionsof texture,the
question‘what happenedto it?’ characterizessomedescriptionsin thepresent
study, therebydescribingtextureas previousreactionsto actions.

On the otherhand,reflectingthe findings of chapter3 that tactualproperties
maybe experiencedas tactualgestalts( 3.7.9), somedescriptionsof tactual
behaviourcoveredseveralaspectssimultaneously.For example,the qualification
‘soft’ seemsso cover textureas well as hardness/elasticity,as an objectcanbe
soft to caressaswell as to squeeze,aswell as to do both simultaneously(caress
andpush). ‘Fitting the hand’ is anotherqualificationthat describesan overall
physicalproperty,including for exampletexture,shape,elasticityandbalance.

4.4.3 Frequencyof descriptionsof properties

Figure4.4 reportsthe frequencyof the descriptionsof propertiesmentionedper
aspectandper stimulus.For eachball, the descriptionswereseparatedinto data
units concerninga specific aspectof the tactualpropertiesof the stimulus.The
frequencyof emergenceof eachpropertywas countedfor eachstimulus.Some
participantsdescribeda particularpropertywith severaldifferentdescriptions,
which leadsto an overall amountof descriptionsthat exceedsthe amountof
participantsfor somestimuli.

For eachproperty,the frequencyof the descriptionsdiffers betweenstimuli:
texture[x2(14) = 88.52,p< 0.05], hardness[x2(14) = 88.52,p< 0.05], temperature
[x2(14) = 118.2, p< 0.05], weight {x2(14) = 108.27,p< 0.05], and shape[x2(’4) =

81.89,< 005]. Overall, texturedescriptionsseemto dominatethe commentsof
the participants(43.1% of all descriptionsof tactualpropertiesaredescriptionsof
texture),suggestingthat textureis the mostassessedtactualpropertyfor this set
of stimuli. In addition, thereoften seemsto be a specificpropertyfor eachball
that distinguishesit from the otherballs. Participantsemphasizethis propertyin
their descriptionsand therebyneglectthe otherproperties.For example,the
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Figure4.3 a
Frequencyof the descriptionsof the perceivedtactualproperties:texture,hardnessandtemperature
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Frequencyof the descriptionsof the perceivedtactualproperties:weight andshape.
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textureof the rubberbouncingball with a smoothsurfacewasvery sticky, which

triggeredthe participantsto talk extensivelyaboutit, while its weightwashardly

describedandits temperaturewas not describedat all. The polystyrenefoamball

seemsto standout for its lightness(weight) andthe marbleball for its coldness

(temperature).

4.5 Descriptionsof bodily sensations

The participantswerenot elaborateon the descriptionsof the experiencedtactual

sensations.The sensationsmatchthe descriptorsdescribedin chapter2. This

sectionshowsthe resultsfor the umbrellaconceptcharacterizingthe sensations

as a whole. Next, the frequencyof the describedsensationsfor eachstimulusis

presented.

4.5.’ What do you sense& what doesit do to you?

Overall, the descriptionsof the bodily sensationscould be framedby the ques

tions: ‘What do you sense?’and ‘What doesit do to you?’ (Table 4A.7). For

example,a participantmay havesensedtactualsensationssuchas: ‘Tickle’, ‘Pain’

or ‘Pressure’,but thesesensationswerealso describedin termsof the objectdo

ing somethingto the participant: ‘it hurts me’, ‘It tickles me’, or just ‘It touchesme’.

This underscoresthat sensingis aboutbeingtouchedwhentouching.Moreover,

it emphasizesthe fact that the object is experiencedasactively involved in touch

ing.

4.5.2 Frequencyof descriptionsof bodily sensations

For eachstimulus,the frequencyof descriptionsconcerninga tactualsensation

was counted.Someparticipantsdescribedmorethanonesensationfor a specific

stimulus,which led for somestimuli to an overall amountof descriptionsthat

exceededthe amountof participants.The presentstudyseemsto confirm there

sults of the previousstudyshowingthatpeopledo not often includedescriptions

of their sensationsin the descriptionof tactualexperience.

The frequencyof the descriptionof sensationsvariesbetweenstimuli [x2(14)

= 188.98,p< 0.05] (Figure4.5). It seemsthatthe tactualexperienceof a spe

cific stimuluscanbe characterizedby the awarenessof the elicitedsensations.

Especiallythe interactionwith the massageball resultedin the experienceof

sensations,describedas pain anddeeppressure.The Kooshball, althoughless
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frequentlymentionedthanthe massageball, elicits descriptionsof sensationsas
well, describedas itching andtickling. The touchof the metalball with a moving
part sometimescauseda sensationof light vibration in the hand,but this did not
seemto be experiencedby manyparticipants.For the otherstimuli, no sensa
tions werereported.
Although speculative,it might be concludedthat sensationsseemto be elicited
mostly by stimuli offering rich texturesandmoving parts. It might be that prop
ertiessuchas weight andshape,althougheliciting sensationssuchas pressure,
makepeoplelessawareof thesesensations.
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Figure4.4
Frequencyof the descriptionsof bodily sensationsin tactualexperience.

4.6 Descriptionsof feelings

The overviewof the feelingsreportedby the participants(Table 4A.8) enforces
the insight that theycouldbe characterizedby gut feelings,as describedin
Chapter: the visceralaspectsof emotions.In addition, the settingof the present
studyaddsthe descriptorof feelingsof surprise:‘Am I actuallyholdiog something
in my hand?’andof beingintrigued: ‘I cannotthink ofwhat kind ofshapethis is’.

144



4.6.! How doesit feel, How do you feel & Whatdoesit do to you?

60

Peopledescribedtheir feelingsas personalexperiencesof an emotion(as an

answerto the question‘How do you feel?’), or as a characteristicof the object
(‘How doesit feel?’). In addition, andlike for the otherdomainsof tactualexperi
ence,the questionaboutthe elicited feelingscouldbe characterizedas an action

of the objectaswell: ‘What doesit do to you?’. For example,to be scaredcouldbe

expressed,as ‘This is a scarything’, but was expressedas ‘It scaresme’ aswell.
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Figure4.5
Frequencyof descriptionsof gut feelingsexperiencedby the participants.

4.6.2Frequencyof descriptionsof gut feelings

For eachstimulus,the frequencyof descriptionsof elicited feelingswas counted.

Someparticipantsdescribedmorethanonefeeling for a specificstimulus,
which led for somestimuli to anoverall amountof descriptionsthatexceedsthe

amountof participants.

Overall, the stimuli differed in the amountof feelingsthey elicit [x2(’4) = 108.82,

p< 0.05)] (Figure4.6). It couldbe concludedthat the experienceof somestimuli
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could be characterizedby the fact that they elicited gut feelings.The frequencies
of descriptionswerenot differentiatedfor eachspecificaspectcharacterizingthe
gut feelingsintroducedin Chapter3, becausethe dataweretoo limited to lead
to additionalinsights.But an overviewof the descriptions(Table 4A.8) suggests
that the aspects‘energy’ and ‘pleasure& disgust’wereprevailing.

The jelly ball, the Kooshball andthe massageball elicited mostfeelings,whereas
the woodenandthe cork ball elicited gut feelingsleastoften. The contentof the
descriptionsof the participantssuggestthat theyweremostelaborateabouttheir
feelingswhenthesefeelingswerea mix betweenpleasureandpain (for example
for the massageball) or betweenpleasureanddisgust(for examplefor the jelly
ball or the Kooshball).

4.7 Descriptionsof the affectivebehaviour

The overall conceptof affectivebehaviourof animatedobjects(Chapter3) was
appropriateto codethe differentdescriptionsin the presentstudy. More than
once,the participantsusedthe pronoun‘it’ as well as ‘he’ to refer to the stimu
lus, thusemphasizingthe experienceof a separatesocial identity. For example:
‘He comesback to his old shape’and ‘He sticks to your hands’.Someobjectswere
explicitly referredto as ‘Alive’, ‘Living’ and ‘Very lively’; ‘It doesn’tfeel like it was
manufactured,but moreasf it grew like this on its own’. The appropriatequestion
to addressthe tactualexperienceof objectsthereforeseemsto be: If it werealive,
how would you describeits affectivebehaviour?

Nevertheless,not all the aspectsdevelopedin thepreviouschapterwererelevant.
The aspect‘transparency’,characterisingthe ability to let people‘feel through’
the objectwas not used.It doesnot seemto apply for this specificsetof stimuli,
or maybeit is not a relevantaspectwhenpeopleare deliberatelyaskedto focus
on the object itself. Likewise, the aspect‘feedback’ did not emergefrom the data,
probablydueto the choicefor simplestimuli andthe lack of contextof interac
tion. The aspect‘physical skills’ was alsonot usedfor coding.Althoughmany
balls madepeopleimaginewhattheycould do with it, the participantsdid not
refer to thesepossibilitiesin termsof physicalskills to be developed.Finally,
althoughthe aspectof the objectexpressingintentionswas appropriateto code
severaldescriptions(Table 4.10), it emergedonly incidentally (lessthan2 per
stimulus).The aspectis thereforenot discussedfurther on. Thus, the affective
behaviourwas characterizedby the aspects‘personality’, ‘familiarity’, ‘power’
and‘perfect match’.
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4.7.1 Personality

The personalityof the object is characterizedby the questionaboutthe personal

ity traits it expresses(Table4A.9). The resultsled to the additionalconclusion

that this aspectalso includesthe associationsthatareelicited to objectsfor their

personalitytraits. For example,the marbleball, dueto its weightandtempera

ture,was sometimesreferredto as a weapon,emphasizingthe fact that it is expe

riencedas dangerous,whereasotherparticipantsassociatedit with something

industrial,emphasizingits distantandimpersonalcharacter.In otherwords,

personalitymaynot alwaysbe describedthroughhumancharactertraits, but may

alsobe illustratedwith the charactertraits of otherobjects,like weaponsor toys.

Therefore,the appropriatequestionsconcerningthe aspect‘personality’ are:

what are its personalitytraits?And ‘What associationsto otherobjectsdo you

have?’

Much was saidaboutthe personalityof the jelly ball andthe Kooshball, whereas

the bouncingball andthe cork ball weredescribedfar lessin termsof personal

ity traits (Figure4.7). This showsthatobjectsnot only differ in their character

traits, but also in the amountof ‘having character’.Someparticipantsdirectly

referredto the aspectof personalityin this sense:‘It hasa strongpersonality’.This

leadsto the conclusionthat a preliminaryquestionintroducingthis aspectcould

be: doesit havepersonality?

4.7.2 PerfectMatch

The aspectof the perfectmatchis abouthow well the object’spropertiesfit the

user,aswell as aboutthe object’s tendencyto try to fit, to adaptitself to theper

son (Table 4A.n). The appropriatequestionaddressingthis aspectis therefore:

Doesit fit me or doesit adaptto me?

The descriptionsshowedthat the aspectbecameimportantwhenthe matchis

perfect,as is the caseof the elasticball, which fits well in thehanddueto his

slightly deformedshape.On the otherhand,the aspectbecamealso important

whenthe matchis disturbing,as is the caseof the cork andpolystyreneballs,

which do not ‘fit’ becauseof their weight, but alsobecauseof their texture,which

did not seemto ‘match’ the humanskin. This confirmsthe observationin 3.9.4
that the aspectis relatedto different tactualpropertiesof the object: shape,size,

texture,temperatureandmaterialproperties.

For someobjects(the elasticball for example)it was an importantaspect,

whereasfor otherobjects(for examplethewoodenball) it was not an issueat all

(figure 4.6).
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4.7.3 Familiarity

The aspectof familiarity seemsto plays an importantrole whenencounteringan
objecton first touch (Table4A.12 andFigure4.6). First, the aspectwas relatedto
the attemptto try to recognizethe object: Do I know it? The participantsseemed
to try to relateit to somethingfamiliar, andaredisorientatedwhenthey did not
succeed.The stimuluswas thenconsidered‘Alien’, ‘Weird’. If it was possibleto
relateit to somethingknown, the associationcouldbe with afamiliar thing, thus
eliciting the experienceof familiarity. Moreover, this often led to the phenom
enonof joy of recognition: ‘Ah yes, I know thisfreling! It remindsme ofhome, I had
themwhen I was a child!’.

Next, the aspectalsoplays a role from the perspectiveof possessingthe object: ‘It
hasto be yours if you want to enjoy it’ or ‘If it were mine, then I would pick it up and
hold it, but if it is somebodyelse’s, I would not touch it or hold it’. The appropriate
questionto addressthis aspectis: Could it become‘mine’?

Finally, the issueof familiarity seemedrelatedto somekind of naturalnessas
well. As oneof the participantsstated: ‘Maybe it is natural,but it certainlydoesn’t
feel natural’.

4.7.4 Power

In the presentstudy, the aspect‘power’ could almostbe takenliterally: who is
the strongest?(Table 4A.13 andFigure4.6). Especiallythe polystyreneball was
clearlyexperiencedas ‘Weak’. The descriptionsalsorelatedto the aspectof limits:
How far could one go beforedestroyingit? It seemsthat somestimuli, especially
the jelly andthe polystyreneball, elicited thesereactionsmorethanotherballs.
Obviously, somelimits wereclearright from the beginning,eliminatingthe
challengeto find out. The weaknessof the polystyreneball actuallyelicited the
participants’wish to destroyit. Having to be careful seemeda nuisanceto some
people,andirritatedthem, It was appreciatedwhenthe stimuli allowedrough
handling.

4.7.5 Frequencyof aspectsof affectivebehaviour

For eachstimulus,the frequenciesof descriptionsrelatedto the different aspects
characterizingaffectivebehaviourwerecounted.Someparticipantsdescribed
morethanoneaspectfor a specificstimulus,which led for somestimuli to an
overall amountof descriptionsthat exceededthe amountof participants.
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For threeaspectsof affectivebehaviour,the frequencyof the descriptions(Figure
4.6) differs betweenstimulus:personalityandassociations[x2(14) = 81.28,p<
0.05); perfectmatch[x2(14) = 37.97,p< 0.05]; power [x2(14) = 60.38,p< 0,05]; and
tendsto be significantfor the theme‘familiarity’ as well, [x2(14) = 22.58,p< oJo].

Overall, the stimuli seemto differ in the total amountof aspectsof affectivebe
haviourthatweredescribed(Figure4.6). Somestimuli elicited manycomments
(for examplethe jelly ball andthe Kooshball) whereasotherstimuli did not (for
examplethe Hacky sackandthe crystalball). This suggeststhatthe experienceof
somestimuli canbe characterizedby the fact thatthey seemto be experiencedas
havingan elaboratebehaviour,whereasothersarenot.

Most descriptionsconcernedthe experienceof personalityof the object, de
scribedin termsof humancharactertraits aswell as in termsof associations
with characteristicsof otherobjects.This might be a resultof the fact that the as
pect ‘personality’ is a moregeneralaspectwhereaspower, familiarity andperfect
matcharemore specificaspects(seealso S5 3.9.9).This suggeststhat the aspects
characterizingaffectivebehaviourneedfurther analysison overlappingaspects.

4.8 Descriptionsof aestheticaspectsof tactualexperience

The questionwhetherthe stimuli were pleasantto touchor not wasnot explicitly
asked,but theparticipantsreportedon it extensively.Their commentswill be dis
cussedon two aspects:aestheticbehaviourof the participants,and (un) pleasant
nessof the experience.

4.8.1Aestheticbehaviour

The questionraisedin this thesisis whetherpeoplehavea specificaesthetic
behaviourin aestheticexperience.This questionswasaddressedthroughob
servationsof the physicalmovementsthe participantsmade,andthroughtheir
commentselicitedby the questionwhethertheywould like to keepthe balls.

The observationsof the participantsinteractingwith the stimuli showeddif
ferentexplorationstrategies.First, the participantsseemedto differ in style
of moving to explorethe stimuli. Somepeopleheld andcaressedthe stimuli
mostlybetweenthe tips of their fingers,thusexploringmostly the textureof the
stimulus.Othersheld the ball in onehand,thus mostof the time squeezingand
manipulatingthe ball, andsomeexploredtheball with bothhands,moving the
ball from onehandto the other, andthrowing it up in the aii. Howevei-, although
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peopleshoweda personalstyle, which could be seenas their own body language,

they all showeda pallet of movementsto explorethe stimuli.

Next, the participantsshoweda specificbehaviourfor eachstimulus,andfelt

that this behaviourwas specificfor andelicitedby the stimulus: ‘You see,you do

this automatically:you turn it, roll it...’. The jelly ball for example,was often repeat

edly squeezedbut not often caressed,whereasthe tennisball was often caressed,

andlessfrequentlysqueezed.Thewoodenball did not elicit a lot of typical

movements,andmostpeopledid not spendmuchtime with it. Thus, the objects

differed in the way they elicited the participantsto move, in type of movementas

well as in time spentwith the object, dueto its specific tactualproperties.
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.‘ ‘
/ / /‘ / /
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Figure4.7
Frequencyof the describedpossibilitiesfor interactingwith the stimuli: the amountof reportsabout
what can be donewtth a stimulusand reportsaboutwhat cannotbe donewith it.

An importantpartof the descriptionsof the stimuli dealtwith descriptionsof

possibleactivitieswith the objectssuchas: ‘I couldplay with it’, ‘Fiddle with it’,

‘Shapeit the way I want’, ‘Massagemyselfwith it’, ‘Warm my handswith it’ (Table

4A.i4) andof impossibilities: ‘There is not muchyou cando with it’, ‘You can not

play with it’. These(im) possibilitiesseemto reflect the non-functionalmotiva

tions for interactiondescribedin Chapter: playing andtaking careof. There

fore, one could arguethat aestheticbehaviourin tactualexperienceis related
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to peopleexploringpossibleinteractionswith objects,especiallythe non-func
tional, playful interactions.Thus,aestheticbehaviourcould he characterizedby
the explorationof the question:what can I do with it? Furthermore,aesthetic
experienceis relatedto the pleasureof makingtactualdiscoveriesaboutpossible
interactions.

Obviously, one could arguethatballs are meantto play with, which explains
why the participantscomeup with thesepossibleinteractions.The suggestions
aboutaestheticbehaviourshouldthereforebe verified with othertype of stimuli.
However,observationsof peopleinteractingwith functionalobjects,for example
paperclipsandpenssuggestthe sametype of behaviour:besidestheir instru
mentaluse,peoplemayplay with themin differentways,andmay usethem to
scratchtheir heador cleantheir nails andears.

As statedabove,the stimuli differed in the way they stimulatedthe participants
to move. In addition, it seemsthatobjectsdiffered in their capacityto stimulate
aestheticbehaviour,to discoverpossibletactualexperiences.Figure4.7 reports
the amountof possibilitiesdescribedfor eachstimulus,in termsof positivede
scriptions(what canbe donewith it) andnegativedescription(whatyou cannot
do). The resultssuggestthat someobjectselicited manydescriptionsof possible
interactions,for examplethe jelly ball, whereasotherobjectsdid not, for example
the woodenball [x204) = 90.02,p< 0.05]. This canbe relatedto the notion of an
object’s aestheticpotential,describedin chapteri 1.4.1) as an object’s capacity
to elicit aestheticexperiences.Objectsseemto differ in their capacityto stimu
late peopleto exploreanddiscovertactualexperiencesrelatedto playing and
taking careof. In that sense,the jelly ball, for example,could be consideredas an
objectwith a high aestheticpotential.

4.8.2 Structureof aestheticassessment

The descriptionsshowthatthe assessmentof (un) pleasantnessof the experi
enceis not only an overall assessment.(Un) pleasantnessof an experiencecan
alsobe assessedon the level of its differentaspects(Figure4.8). For example,
a specifictemperaturemaybe describedas pleasant,whereasthe textureof the
object is not. Likewise, a specificpersonalitymaybe describedasunpleasant,
whereasthe weight of the objectis not. Furthermore,the overall assessmentof
an experiencemay bepleasantwhereassomespecificaspectsof the experience
arenot.

For eachaspectof the experience,the aestheticassessmentcanbe considered
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alongthe structurepresentedin the paragraph4.3.4 andFigure4.2. For ex

ample,the textureof a surfacecanbe appreciatedbecauseit is smooth(qualifica

tion), but it canbe assessedasunpleasantbecauseit is too smooth(quantifica

tion). In addition,

(un) pleasantnessof an experience,or oneof its specificaspects,changesover

time. For example,a specifictexturemay be experiencedinitially aspleasant,but

asunpleasantafter a while becauseit becomessticky. Likewise, a specificbodily

sensationmay at first be pleasantbut in the endunpleasantbecauseit irritates

the skin.

Thus,the assessmentof the (un)pleasantnessof an experiencecanbe considered

as the assessmentof the different aspectsof the experience,of the elementsof

theseaspects.Next, theseassessmentsareembeddedin an overall assessmentof

(un) pleasantness(Figure4.13).

(Un)pleasantness

jein:3

Figure4.8
The structureof the descriptionsof the (un) pleasantnessof the tactualexperience.

The qualificationof a specificaspectshouldnot be confoundedwith the assess

mentof its pleasantness.For example,a stimulusmaybedescribedas havinga

roughtexture,but this texturemaybe experiencedas pleasant.Likewise, a bodily

sensationsuchas pain or itch maybe qualified as pricking, andnevertheless

be assessedas pleasant(aboutthe massageball: ‘It hw-ts so good’). Thus,when

-

- : -
researchingthe pleasantnessof a tactualexperience,it seemsusefulandfeasible

- -

-
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to askpeopleto assessthe pleasantnessof the experienceas a whole, but alsoto
reflect on the pleasantnessof the different aspectsseparately.

4.8.3 Pleasant,unpleasantandindifferentexperiences

Theparticipants’descriptionsof thepleasantnessandunpleasantnessof the
different aspectsof the tactualexperiencerevealedthat peopleseemedto
distinguishbetweensomethingeitherbeingexperiencedaesthetically(pleasant!
unpleasant)or not beingexperiencedaesthetically(not pleasantnor unpleasant,
but neutral).For example,the jelly ball elicitedmanycommentsaboutits (un)
pleasantness,whereasthe polystyreneball andthe two bouncingballs did not.
In addition,pleasantnessandunpleasantnessdo not seemoppositeson a linear
scaleexcludingeachother,but they may co-existduring interaction.For example,
severalpeoplereportedthat the jelly ball is simultaneouslypleasantandunpleas
ant, becauseits surfaceis tenderlysoft and its substancedisgustinglyjelly-ish.
Likewise, the massageball is simultaneouslypleasantandunpleasantbecauseit
hurts so good. On the otherhand,someobjectswereassessedas eitherpleasant
or unpleasant.For examplethe Hacky sackdid not leadto mixed feelings.

Neutral

:

Activity

Pleasantness

Figure4.9
Conical modelof the threedimensionsof core affect: unpleasant-pleasant,active-passive,andinten
sity. Source:Daly, Lancee& Polivy (1983).

The objectsthatwerenot experiencedas pleasantand/orunpleasantwere report
ed as such(Table4.Ai5): ‘Neutral’, ‘Nothing’, ‘It doesnot get me’, and ‘There is noth
ing going on betweenus’. Examplesof suchobjectsare the cork ball andthe ping-
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pongball. Thus, eeutralseemsto be an experiencein its own right, andshould

be acknowledgedas suchwhenresearchingaestheticexperience.Prior to asking

if an object is pleasant/unpleasantto touch,oneshouldassessfthe object is per

ceivedas (Un) pleasantat all, or if the participantexperiencesindifference.This

relatesto the findings of Daly, LanceeandPolivy (1983),who concludedin their

studyon basicdimensionof core affect, that the traditionaltwo dimensionsof

pleasantnessandactivity shouldbe completedwith a third dimension:the inten

sity of the affectiveexperience.The neutralstateaddedto the planardimensions

of pleasantnessandactivity representsthe stateof indifferencereportedin the

presentstudy.Although the conemodelstill doesnot accountfor mixed experi

ences,it is a valuablemodel to acknowledge‘neutral’ as a separatestate.

4.8.4Frequencyof assessmentsof pleasantness,unpleasantnessandof neutral

experiences

The assessmentsof pleasantness,unpleasantnessandof neutralfor the dif

ferentaspectswerecountedfor eachstimulus(Figure4.16). The frequencyof

the assessmentof pleasantness{y2(14) = 85.58,p< 0,05], unpleasantness{x2(14)

= 28.79,< 0,051and of neutralassessments{x2(’4) = 78.02,< 0,05] differs

betweenstimuli.
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Figure4.10

Frequencyof descriptionsof(un) pleasantnessandindifferencein the descriptionsof the stimuli.
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In addition,the stimuli seemto differ in the total amountof assessmentsof
(un)pleasantnesstheyelicited. For example,the jelly ball, the Hacky sackandthe
Kooshball elicitedmanycommentson their (un)pleasantness,whereasthe small
tennisball andthe marbleball did not. The resultssuggestthatobjectsdiffer in
their capacityto elicit aestheticexperiences,describedin Chaptert (1.4.1) as an
object’saestheticpotential.Someobjectsseemto be able to elicit manyexperi
encesof (un) pleasantness,thushavinga high aestheticpotential(suchas the
jelly ball, the hackysack,the massageball andthe metalball), whereasother
objectsmaybe consideredas havinga low aestheticpotential:they seemto elicit
few commentson (un) pleasantness.

4.8.5 Discoveringpreferences

At the startof the experiment,the participantsseemednaiveaboutexploring
their own tactualexperienceswith objects.Most participantsreportedthat they
werecuriousaboutwhatwas going to happen,aboutwhat theywould experience
andwhat theywould haveto sayaboutit, becausetheywerenot familiar with the
topic. During the session,it seemedthat the participantsgainedin confidence,
wereable to relateto previousexperiences,otherobjects,othercontexts,andbe
camemorefamiliar with the different aspectsof tactualexperience.Moreover, it
seemsthat participantsstartedto developcertaingeneralpreferences,or become
awareof preferencestheywerenot awareof before.Someexamplesof discov
eredpreferencesare:
‘I like thingsthat I cansqueeze’;
‘I don’t like objectswith thesekinds ofprotrusions’;
‘I don’t like it when I haveto be carefulwith ob,iects’;
‘Thefact is: I like wood’.

Severalparticipantsreportedthatthesediscoveriesof preferencesdeepenedtheir
self-knowledgeandinsight in their experientialworld. Thesetactualdiscover
ies sometimesseemedan intimateandpersonalexperience,andit seemedthat
someaspectsweredifficult to expressaloud,without feeling ashamedor com
promised:‘I’m not going to tell you more, I would reveal thingsaboutmyselfI don’t
want to reveal’. Also, to observetheparticipantstouchingandbeingtouched,and
to listento the reportsabouttheir experiencessometimesfelt asbeinga voyeur

In researchingtactualexperiences,researchersshouldbe awareof thesefeelings
of intimacyandshouldmaketheparticipantsfeel at easeby emphasizingthe
anonymityof the resultsandby beingopen-minded.Nevertheless,not all par
ticipantsbecameconfidentwith the mattersthatwerediscussed.For somethe
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topic remainedunfamiliar. This could leadto uncertaintythroughoutthe whole

session:‘Was it OKwhat I said?’. In future researchit is importantto be aware

of the possibleuneasinessof the participants,to give positiveconfirmationon a

regularbasis.

4.9 Conclusionsandrecommendations

The presentstudyconfirmsthe usefulnessof the aspectsto describetactual

experienceswith objectsdevelopedin Chapter3. Moreover, the studyshows

that a tactualexperiencewith a specificobjectmaybe characterizedby oneof the

aspects,thusdistinguishingthe experiencefrom interactionswith otherobjects.

For example,an objectmaybe outstandingfor its weight, for its temperature,or

for its texture.Likewise, the personalityit expresses,the way it adaptsitself to the

user,or the skills it challengesto develop,may be characteristicfor its behaviouL

In future studies,the fact that someaspectsarecharacteristicfor the tactualexpe

rienceof specificobjectsmay be usedin defining an explicit researchstrategy.

Insight in the tactualexperiencewas deepenedandcompletedwith a possible

structureto describethe different domainsin tactualexperienceandits aesthetic

aspects.In addition,observationsof the participantsled to insightsin aesthetic

behaviourinvolved in tactualexperience:exploringand imaginingpossible

interactionsof makingtactualdiscoveries,of playing andof taking careof Ob

jects differ in their capacityto stimulatethis behaviourandattitude,that could

be characterizedandapproachedin future researchas their aestheticpotential

(Shusterman,1999).

In the presentstudy, the participantswerenot supportedor guidedin their at

temptsto describetheir experiences.This limits the descriptionsto the aspects

of the experiencepeopleareawareof However,for a morecompleteoverview

of possibletactualexperienceswith a setof objects,the researchshouldinclude

the aspectsthat peoplecanbe madeawareof The researchdesignshouldthen

supportandguidepeoplein their attemptto describetheir experiences.Recom

mendationsfor future studiesaredevelopedin the following paragraphs

4.9.1 Tactualexperiencein the contextof time

In contrastwith the studyin Chapter3, thepresentstudyis aboutthe tactual

experiencein the contextof a first encounterwith an unknownobject.The differ

encebetweenthe two settingsbecomesexplicit in the way peopleusethe aspects
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to describetheir tactualexperiences.The experienceof a personalobjectin the
contextof a sharedhistory definesthe aspectswithin this history: the contextof
what hashappened(memories).But an object in a first encounteris experienced
in the perspectiveof what is happening,hereandnow, as an event.Moreover,it is
experiencedwith imaginedpossibilitiesof actionsfor the future, of possibilities
of what could happen(figure 4.18) (Sanders,2001).Theseimaginedfuture possi
bilities are inspiredby pasttactualexperienceswith otherobjects.This phenom
enonis what Dewey (1938) definedas the experientialcontinuum:‘no experience
lives and dies to itself. Every experiencelives on in future experiences’.Thus,
in future research,to get a completeoverviewof the aestheticaspectsof tactual
experienceswith objects(known as well asunknown),it is wise to researchthe
presentexperiencein the contextof time: past,presentandfuture.

Time
Pastexperiences Present Futureexperiences
(Memoriesin present experience (Imagined in present
experience) experience)

Figure4.11

Presenttactualexperienceis situatedin the contextof time: of pastandpossiblefuture experiences.

4.9.2 Relativeassessmentof stimuli

The experienceof objectsis in partbasedon inter-objectcomparisons.People
find it easierto describeobjectswhentheyhavethe possibility to comparethem
with otherobjects.Moreover,objectswill be describedmostly on the properties
that let themstandout from the setof stimuli. Therefore,researchersshouldbe
awarethat the compositionof the setof stimuli will influencethe experienceof
eachindividual stimulus.It seemsrecommendableto let participantsexperience
the setas a wholebeforeassessingeachobject individually, to avoid thatthe first
objectin the set lack the otherobjectas a frameof reference.

4.9.3Aestheticbehaviourandaestheticpotential

The resultsof the studyled to the conclusionthat objectsdiffer in their aesthetic
potential:their capacityto elicit aestheticexperiences.On the onehand,aesthetic
potentialis relatedto an object’s capacityto stimulatethe participant’saesthetic
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behaviour:to discoverdifferentmovementsfor interaction,with anemphasison

the aspects‘playing’ and ‘taking careof’. On the otherhand,aestheticpotential

is relatedto an object’s capacityto elicit experiencesof (un)pleasantnessin these

interactions.

The capacityto stimulate
aestethicbehaviour
(discoveringinteraction
possibilities)

The capacityto elicit
experiencesof
(un)pleasantness

Figure4.12

The aestheticpotentialof an object.

Tactualexperienceof an object is createdin the way peoplemove (with) it. But

the studyshowedthatpeoplehaveto be stimulatedin their aestheticbehaviour,

in orderto discoveran object’saestheticpotential.Thus, to obtainanoverview

of an object’s aestheticpotential,andelaboratedescriptionsof theseaestheticin

teractions,participantsshouldbe stimulatedto movewith an objectandshould

be encouragedto exploreandplay with it, to discoverits possibilities.But the

researchershouldnot actuallydescribethe movementsthat shouldbe made(as

is the casefor examplein psychophysicalresearch(Essinck,James,& McGlone,

1999)).This may block the participants’imaginingtheir own movements,and

thusblock their aestheticbehaviour.

The resultsof the presentstudyshowthatpeopletendto definepersonalprefer

enceswhenexploringtheir tactualexperienceswith objects.The pitfall of a

definedpersonalpreferenceis thatparticipantslosetheir openmind, andstartto

rely on their prejudices(‘I like wood, it is natural’). Researchersshouldbe aware

of this pitfall, andaskparticipantsto approachthe experiencewith an open

mind. Blindfolding might help to achievethis unprejudicedattitude,becauseit

preventspeoplefrom initial prejudicesandexpectationsbasedon visual infor

mation.
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4.9.4The appropriatequestions

The presentstudygives insight in how to formulateappropriatequestionsto
supportpeoplein describingtheir tactualexperiences.To considerthe object as
L[it wereanimatedseemsa naturalandfruitful way to describethe experienceof
interactingwith the object.Thus, iii future studies,to stimulateparticipantsto
describetheir experiences,onecould startby askingthe participantsliterally: ‘if
it werealive, how would you describeits body language?’.

Table.3
Recommendedsurveyquestionsto describethe different aspectsin tactualexperience.

Aspectof experience Question

Aestheticattitudeof the partici- What movementsdoesit stimulate?
pant What canyou imaginedoing with it?

Tactualexperienceof the object If it were alive, how would you describeits body language?
as a whole

Tactualpropertiesof the object. What canyou do with it?
its physicalbehaviour Whatdoesit do?

What happenedto it?

What is mostcharacteristicaboutits behaviour?

The expressionof the object, What are its personalitytraits?
its affectivebehaviour: What areyour associationswith otherobjects?
Personality What are its intentions?
Associations Doesit fit yost / adaptitself to you?
Intention Doesit feel familiar / strauge?
Perfectmatch Can it becomeyours?
Familiarity Who is stronger/ in coutrol?

Power

Bodily sensations Whatdo you sense?

What doesit do to you?

Gut feelings How do you feel?

How doesit feel?

What doesit do to you?

Aestheticassessmentof the Do you experiencepleasantness/unpleasantnessin the expe
experience rienceas a whole or do you experienceindifference?

Whatspecificaspectsare junj pleasantor indifferent?
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It is likely that this approachwill trigger the right mindsetto describetactual
experiences.In addition, for eachaspectin tactualexperiencean appropriate
questioncanhe formulated,as summarizedin table4.3.

Following the structureof descriptionsthatemergedin Chapter4, for each
aspectmentionedabove,the following additionalquestionsmayhe formulated
(table 4.4):

Table 4.4
Recommendedsurveyquestionsusedto elaborateon the different aspectsin tactualaesthetics.

Structureof descriptions Question:

Qualification How would you qualify this aspect?

what adjectiveswould you use?

whatassociationsdo you have?

what is happening?

Quantification How would you quantify this aspect?

How intenseis this aspect?

Changesin time How doesthis aspectevolve in time?

4.9.5Allow time to experience

In the contextof a first encounter,the researchershouldbe awarethatpartici
pantsneedtime to assesstactualproperties,becausethe propertyis an event.
The longerpeopleinteractwith objects,the moreelaboratetheir descriptions
will be.

Furthermore,peopleseemto go throughan initial explorationstage,to un
derstandwhat it is madeof, madefor, etc. The researchprotocolshouldallow
participantssometime to get throughthis stage.In addition, the researcher
shouldbe awarethatparticipantstendto stopexploringoncethey ‘understand’,
andshouldencouragethe participantto go on andto describehow the object is
actuallyexperienced.
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4.9.6No step-by-stepstructureof the experience,but a free flow of descriptions

The tactualexperienceof interactingwith objectscanbe describedalongdiffer

ent domains,different aspects,andalongdifferentdescriptors.But the boundar

ies betweentheseaspectsare fuzzy. Peopleexperiencethe object first of all as

objectandnot as the sumof its properties,andtheir descriptionsshouldbe con

sideredin the contextof this holistic perspective.Researchon tactualexperience

shouldacknowledgeandallow the fuzzinessof theseboundaries,becausethey

leadto morecomplexdescriptionsof the experiencedbehaviourof the objectas

a whole.

Peoplediffer in the sequenceof the aspectstheydescribe.Somestartwith

details,switch from oneaspectto the other, comebackto otherdetails,and

concludewith an overall assessmentof the experience.Othersstartwith the

overall description,switch from oneaspectto the other,andendwith a general

statementaboutthemselves.Peopledo not usea specificdescriptionprocess,

onestepfollowing the other. Rather,thereseemsto be a free flow of associations,

changingfrom one topic to the other,backandforth from generalto detailed

commentsandvice versa.This associativeprocesshasan addedvaluebecause

it generatesmorecompletedescriptions.To researchtactualexperiencein its

full right andto obtaincompletedata,supportingstructuresin researchon the

tactualexperienceshouldthereforebe open,flexible, andassociative,allowing

peopleto follow their own trackwhenexploringtheir experiences.

4.9.7Experiencingbody languagethroughbody language

The participantswereaskedto verbally describetheir tactualexperiences.How

ever, the observationsin this studyshowedthatpeopleexpresstheir experience

of the body languageof objectsthroughtheir own body language.Non-verbal

expressionssuchasbody movements,facial expressionsandexclamationsseem

to be valuablemeansto expressone’s experience,andthesemeansshouldbe

acknowledgedas suchin the setup of future studieson the tactualexperienceof

objects.
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Appendix4.A Quotesof the participantsperaspect.

The qualificationsin termsof adjectives,nouns,associationsanddescriptionsof
behaviour,is given for eachtactualproperty.

Table4A.i. Descriptionsof texture.

Adjectives,nouns Associations What happened What doesit do? What can I

to it? do with it?

It is: It is like: It is: It: I can:

Dusty A dirty carpet Flattened Slips out ofyour Caressit

Smooth A skin Indented hand Hold it

Coarse A chickenskin Damaged Slides

Rough A bald spot Polished Sticks

Dry A porcupine Stitched Comesof

Clammy A spider Bitten Clings itselfto me

Sticky A cactus Intact Offers resistance

Smooth A animal Rounded Absorbsmoist

Soft A lot ofwornss Handmade Dries

Fluffy A balloon Unprocessed Becomesdirty

Dirty Velvet Makesmy hands

Harsh Silk dirty

Raw Talcum Slips throughyour

Bumpy Felt Fingers

Closed Is lot offtddling

Soggy

Sweaty It is:

Dirty I-fairy

Dusty Woolly

Thick layer Rubbery

Thin layer Woody

Greasy

Wet

Stjff

Sharp

Grainy

It has:

Protuberances

Hard spots

Bald spots

Stripes

Grooves

Ribs

Bumps
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Strcmgelittle shapes

on it

Little holesevery

where

Irregularities

Impeifections

A weld

Veins

Grains

Facets

Points

Pnckles

Table 4A.2 Descriptionsof Harnes,elasticityandplasticity.

Adjectives Associations What doesit do? What can I do with it?

It is: It is like: It: I can:

Hard Like clay Bends Ply it

Soft Like dough Bounces Bend it

Supple Like a sandbag Springs Sp4eezeit (hard)

Spring-y Like a beanbag Gives in / way Pincis if

Bouncy chair Resists Pressit

Solid Staysthe way you leaveit Indent it

Flexible Sonic sort ofslippers Stayswere it lands Set my nails in it

Stiff Candy Tear it apart

Strong Bubbleguin Shapeit

Loose Changeit

Fluid Kneadit

Elastic Stretch it

Destroyit

Break it

Break my teethon it

Table 4A.3 Descriptionsof temperature.

Adjectives Associations Whatdoesit do? Wlsat can I do with it?

It is: It is like: It: I can:

Cold - Takesover my body-temperature -

Wann Isolates

Warmy Stayscold

Chilly Becomeswarmer

Warmsup

Warms me

Can radiatemy warmth

Could cool ray hands
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Table4A.4 Descriptionsof weight andbalance.

Adjectives Associations What doesit do? What can I do

with it?

It is: It is like: It: I can:

Heavy A breathofair Mayfly away LJfI it

Light A hollow egg Mayfall on theground Throw it

Like a seasponge Let it drop

Unbalanced As if its weight is

cancelled

Table4A.5 Descriptionsof moving parts.

Adjectives Associations What doesit do? What ran I do

with it?

It is: It is like: It: I can:

Loose - It vibrates -

Inside it goesback andforth

It falls apart

It osoves

Table 4A.6 Descriptionsof shapeandstructure.

Adjectives Associations What doesit do? What can I do with it?

It is: It is like: It: I can:

Small Aflat pancake Changescontinuously Shapeit

Big An orange Loosesits shape Make sonsethingout of it

Round A chestnut Coniesback to his own Make it round

Strings A nut shape

Ball An apple

An egg

Amorphous A porcupine

Shapeless

Symmetrical

Simple

165



Table4A.7 Descriptionsof sensations.

What do you sense What doesit do to you?

I sense: It:

Vibration Touchesmy hand

Pain Hurts me

Pointson my skin Irritates my skin

A movementof my skin

Tingling in ntyfingers

Prickling on my skin

Pressure

Light touch

Itching

Tickling

Table 4A.8 Descriptionsof Gut feelings.

How doesit feel? How do you feel? What doesit do to you?

It feels: I feel: It:

Fine Fine Bothersme

Good Good Begsfor my compassion

Nice Nonchalant Makesnie shiver

Pleasant Irritated It gives me the creeps

Unpleasant Sicky Rejectsme

Awfi4l Dirty Calmsme

Dirty Uncomfortable Surprisesme

Creepy Not at ease Makesme curious

OK Attracted Makes me wonder

Energetic Ployfiml

Cosy Scared

Exciting Happy

Repugnant I love it

Disgusting I like it

Stimulating I can not standit

Relaxing Carefree/ Carefid

Calming Energetic

Thrilling Oppressed

Scaring As f I swallowed it

Interesting Fmstrated

Fascinating Angmy

Intriguing Aggressive

Nausea

Surprised

Fascinated/ Curious
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Table 4A.9 Descriptionsof personalityandassociations.

Personalitycharacteristics Associations

It is: It is like: (a thing)

Pathetic Clothes

Funny, comic A little puzzle

Friendly A toy

Cosy A rattle

Intriguing A cuddly toy

Distant A little eioutlz

Calm Computers

Pure Deadmeat

Cool An octopus(with a suckingcup)

Playful A weapon

Strange A bullet

Mysterious Furniture

Blank Packaging

Dull

Energetic It is like: (a kind of):

Dynamic Somethingindustrial

Discrete Somethingprimordial

Chilly Soniethingorganic

Superficial Soniethinganinial

Ephemeral

Tough

Rigid It is like: (a person):

Aggressive A pain in the ass

Natural A sweetthing

Phoney Asofty

Conflicting A strongcharacter

Vulnerable A characterof its own

Sensitive

Childish

Crazy

Indefinable

Sound/ honest

Fishy

Art (Jicial
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Table4A.io Descriptionsof intentions.

Intentions

It invites you to play with it
It nestlesitself in your hand
It doesit on purpose
It begsfor compassion
It wants to he protected

Table4A.ii Descriptionsof a perfectmatch(or not).

Perfectmatch

(Not) too ... (property,personality)

Perfectly....(property,action)

It’s just right

It adaptsitself to you (temperature,shape,skin, hand)
It fits (your hand,skin, pocket)

It doesn’t match

Table4A.12 Descriptionsof familiarity.

Familiarity

I would recogni:eit amongother.’

It reminds me of the past, I usedto hosethem

It makesinc think of home

Ifs mos’emflentsremainunpredictable

It is strange’

A/ic,,

Weird

I haremiemer touchedsomnethmglike that before

It sure is chiferent

I usedto home them a lot

I kmmon’ these,I home timeom misc/f

It fee/sfamiliar

It is absolute/vnothing I know

If it mm’as maine I would shineit

It hasto be vou,s if on i,’ommt to enjos’ it
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Table4A.i3 Descriptionsof Power.

Power

/ don limit to hove it if it is vulnerable

It is fragile

Can I ruin it?

It is very temptingto ills! destroyit

Actual/v. I would like to destisv it complete/v.but I lion

I don like it becauseyou haveto be carefidiiith it

It feelsas if you can not destroyit

Its nice to be able to put all vol!? aggressioninto it. andthat it will not ruin

You can really hold it nell. it lion fall

I know I’m stionger

It takestoo much effort

You can manipulateit easily

May I try to squeeceit teal/v hard?

I n’oulcl like to find out aboutits limits

Table4A.i4 Descriptionsof aestheticbehaviour.

What can I do with it? Positive What can I do with it? Negative

Exploring: There is not much you can do with it.

Starchfor details It is too light to be able to do anythingwith it

Explore it Leave it alone

Kneadit Put it aside

Take it apart You cannotbounceit

Squeezeit You cannotplay with it

You cannotsqueezeit

Playing: There is nothingto exploreor to discover

Play with it (when I’ni nenous/bored) Justlook at it

Use it asa toy Do not ivant to touch it

Throw it (really hard/far/fast) I don’t know what to do with it

Make bouncingbells of it I don’t know how to hold it

Bounceit Dump it

Peel it Can not use it for something

Fiddle with it It is not to hold

Try to make it round I cannotchangeit

Pull on it Destroy it

Exercisea strongforce on it Throw it away

To makesomethingout of it

To teasesomebodywith it

Roll it

Turn it aroundand around
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Shapeit

You can do anythingwith it

Let it go throughyour hands

Do sonsethingJhnny

Follow its lines

Make it completelyfit to your hand

Associationswith playing actions:

With throwingat cans

With playingmarbles,jess-de-boules,pool

With makingdoughfor going outfishing

Taking care:

Put your handaroundit

Hold it in your hands(in all kind ofwoys)

Exerciseyour musclesfingers

Be gentlewith it

Massageyourselfwith it, or sonuebodyelse

Caressit

Caressyourseifwith it, or somebodyelse

Dischargeyour anger/frustrationson it

Wash it

Take careof it

Warm nsy handssvith it

To cool your handswith it

Carry:

Put/carryit in yourpocket

Other:

Almost would like to eat it

Table4A.i5 Descriptionsof pleasantness,unpleasantnessandindifference.

Pleasant Unpleasant Indifferent

Good (Lekker) Not nice Ncutral

Fuse/ Nice Not good Nothing

Delicious Unpleasant Meaningless

Pleasant Nasty It doesnot get ins

Enjoyable Bothering I don’t know

Beautnjul Ugly I don’t haveafeeling

Comfortable Uncomfortable Nothingspecial

Rich Misery Not good or bad

Cool Painful Nothinggoingon betweenus

Great Terrible

It fits Absolutely nothing

I like it I don’t like it
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Chapter5
The TactualExperienceGuide

5.1 Introduction

Whatwould a persondo whenaskedto describehow the penhe usuallywrites

with feels?Very likely, he would pick up the penandstartto manipulateit, turn
it over, hold it in different positions,considerdifferent surfacetexturesof the
penby stroking it, swing it betweenhis fingers,possiblyslightly hit the table

with it, andput down somelines on a pieceof paper.Obviously, this manipulat
ing is different from the interactionwhenactuallywriting with it, or whencar
rying it around.Sooneror later the personwill becomeawareof the complexity

of the questionaskedandwill reply: ‘What do you mean,how it feels?When I
write with it, play with it, carry it, or what?’. We cannotsimply askpeoplehow an
objectfeels,we needto take into accountthat the answerdependson the nature
andcontextof the interactionwith the object (Figure5.1). Likewise, the question
aboutthe aestheticaspectsof the tactualexperiencewith an objectdependson
the contextof interaction:a penmaybe very pleasantto play tricks with because
of its on/offmechanism,but unpleasantto write with becauseof its shape.In
addition,peoplelack thevocabularyto describetheir tactualexperiencesof inter
actingwith objects.

Figure.5.1

Different interactionswith a pen: holding, chewing,tappingon a tableandwriting.
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TheTactual ExperienceGuide

To supportdesignersas well as usersin describingandaestheticallyassessing
the experienceof interactingwith objects,tools andmethodsare required.This
chapterdescribesthe developmentof sucha tool, the TactualExperienceGuide,
basedon the conceptualframeworkconstructedin the previouschapters.The
tool helpspeopleto describetheir tactualexperienceswith objects,by offering
a consistentframeworkof aspectsthatcanbe usedto describetheir experience
(the contentof the tool), andby offering a format that guidespeoplethroughthis
experience(the designof the tool).

The developmentof the tool evolvedwith the developmentof the insightsin tac
tual aesthetics.It went throughdifferent stages,startingwith a ratherprimitive
raw form andendingin the morecompleteandlayeredversionpresentedin this
chapter.The presentchaptermotivatesthe startingpoints for the developmentof
the tool in the contextof productdesigneducationanddescribesa first version
of the completetool, evaluatedby studentsfrom the departmentof Industrial
Designat the Delft Universityof Technology.The chapterendswith a descrip
tion of the final versionof TheTactualExperienceGuide andrecommendations
for further development.

5.2 Contextandgoal for the developmentof the tool

The Tactualexperienceguide is developedfor the contextof human-centred
productdesignand, morespecifically, for the contextof designingfor the senses.
Human-centreddesignfocuseson humanexperienceandcontextsof interaction
as startingpoints for productsthataddresspeople’sneedsanddreams(Mattel
maki, 2005; Sanders,2001; SleeswijkVisser, Stappers,Van der Lugt, & Sanders,
2005). In this context,designersneedto communicateandbecomeempathic
with the peoplethey designfor (Fulton Sun, 2oooa,2000b).Next, designers
needto developdesignknowledgeanddesignskills to translatethe findings
of their explorationsinto materialdesignsfor the senses(Figure 5.1). For both
processes,(that is, communicatingwith usersanddesigningfor the senses)sup
porting tools andmethodsarerequired(Figure 5.1).

This sectionfocuseson the tools andmethodsfor designerandusersto support
the communicationbetweeneachother (Figure 5.1). The tools andmethodsto
supportthe designingfor the senseswill be discussedin chapter6.

The assumptiondevelopedin this sectionis that to be able to developempathy
for users,designersneedto developtheir personalaestheticsensitivity towards
the differentaspectsof humanexperience.Therefore,form a designer’sperspec
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tive, first tools andmethodsareneededfor the developmentof designers’aes
thetic sensitivity. From the usersperspective,tools areneededto expressthem
selvesabouttheir experiences,to be able to communicateaboutthemwith the
designer.The questionaddressedin this sectionis whetherthe tools requiredby
designersandby userscanbe addressedwith the sametool, or whetherdifferent
tools needto be developed.

Designfor the senses

needsdesign
skills

needsdesign
knowledge

E Designer Communication User

dsempathic

needsaesthetic abouttactual

Figure 5.2

Tools andmethodsneededin designingfor the senses,in the contextof humancentreddesign.
Empathyandexpressionin design

5.2.1 Developmentof tactualaestheticsensitivity: to learnto feel

In designeducation,studentsneedto developtheir awareness,insight and sen
sitivity for the differentaspectsof experiencein human-productinteraction.This
educationcannotbe achievedby a meretransferof knowledgethroughlectures
andreadings,it is generallyacknowledgedthat personalhands-onexperiences
shouldbe part of the educationalsetting.

In educatingthe designer’ssenses,it is thereforeappropriateto developtools
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The TactualExperienceGuide

andmethodsthat offer a conceptualframeworkaboutthe sensoryexperience,
embeddedin practical,sensoryexperiences.This approachis basedon the
interplaybetweencognitivelearningandperceptuallearning:oncepeoplehavea
setof conceptsto describewhat they feel, theywill be able to perceivemorenu
ances,andthus describetheir experiencesmoreextensively.And vice versa,the
moretheyhaveexperiencedphysically, the morethey will be able to give content
to the specifiedconcepts(Chollet, Valentin, & Abdi, 2004).

Productdesigneducationdoesnot seemto offer sucheducationaltools and
methodsyet. But otherdomains,as for exampleart educationor wine tasting
offer valuableinsightsin possiblestartingpointsfor sucheducationaltools and
methods.

In art education,severalmethodsweredevelopedto learn to look. Thesemethods
offer a setof conceptspeoplemay usewhenlooking at andexperiencingart. For
example,Visser (1986) developeda frameworkthat guidespeoplethroughthe
processof experiencingart, focussingon the formal aspectsof art perception,
suchas: materials,composition,size, space,point of view, abstraction,andso
on. On the otherhand,Armstrong(2000) proposeda setof different stagesthat
peoplemay go throughwhenexperiencingart, suchas: gatheringinformation,
dreaming,contemplation,investment(engagement),andso on. Both approaches
arecharacterizedby a conceptualframeworkillustratedwith examples,that the
perceivermustapply in his own situationto assimilatetheir meaning.

In the domainof sensoryevaluation,tools andmethodswere developedto allow
peopleto developtheir sensitivity. For example,the SensoryUser’smanualfor
wine tasting(LaMar, 1997) providesan overviewof the different sensoryaspects
of wine and instructionson how to drink it in orderto perceiveits different
aspects.Peoplewho attendworkshopsof wine-tastingarethusprovidedwith a
frameof thoughton how to describewine in its different aspects.They arepre
sentedwith wordsthatdescribetheseconcepts,but thesewords remainempty
shellswhenthey arenot supportedby wine tastingitself. The conceptsbecome
meaningfulwhenthey areexperiencedphysically. It is only thronghexperience
thatthe conceptsbecomeembodiedknowledge,andthusrecognizablein experi
ence.Therefore,to becomewine tastingexperts,peopleneedto build up a per
sonal,embodied‘database’of sensoryexperiences,linked to the frameworkthat
is offered,to be ableto work with that frameworkwhenactuallytastingwine.
Sucha databaseis constructedthroughactively searchingfor possibleexamples
of relatedexperiencesin one’s own daily life. An interview with anexpertin wine
tastingshowedthat this processof building suchpersonal,embodiedinsights
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andknowledgewas an individual process,resultingin individualized,andthere
fore customizedsetsof words andconcepts.Conceptualframeworksarealtered
andadaptedwhenpeoplestartto work with them.

To conclude,tools andmethodsin the educationof the tactualsensesin product
designshouldprovidedesignerswith a frameof thoughtintroducingthe senso
ry, perceptualandexperientialaspectsof the specificsensorydomain,a structure
to guidethe designersthroughtheseaspects,andinsight in appropriateways to
exploretheseaspects.Moreover,the tool shouldsupportdesignersto build up a
personal,embodieddatabaselinked to the conceptualframeworkthat is offered
on tactualexperiencesandto customizethe frameworkto fit the personalworld
of experience.

5.2.2 Researchingtactualexperiencesin human-centreddesign

In human-centreddesign,tools andmethodsareusedto explorepeople’sexperi
encesin the contextof their daily life. Merely observingpeopledoesnot allow re
searchersto get accessto people’sexperiencesandto understandwhat they think
anddreamof (Sanders,2001). To supportpeopleto maketheir tacit knowledge
abouttheir own experiencesexplicit, probesaredevelopedto help themto create
rich descriptionsof their experiencesusingdifferent creativemeans,ratherthat
to merelyformulatethem(Mattelmaki& Batterbee,2002). For example,people
areaskedto makea collageabouttheir experience,usingimagesandwordscol
lectedfrom a setprovidedby the designer/researcher.Characteristicof the use
of theseprobesis that they try to tap into the creativecapacitiesof people,rather
thanthe cognitive.

In human-centreddesign,peopleareconsideredexpertsabouttheir world of ex
perience,but they do not needto becomeexpertsin human-productexperience.
It is sufficient thatthey areprovidedwith the right tools to expressthemselves.
Thus,tools to researchtactualaspectsof experiencesof peoplein a specific
futurecontextshouldstimulatea creative,associativeway of exploringand
communicatingaboutone’s experiences,without requiringa mainly rational,
cognitiveanalysis.

5.2.3 Conclusions

To conclude,designingfor the sensesrequiresfutureusersthatareableto ex
pressthemselvesabouttheir needsanddreamsandsensitivedesignersthat are
ableto empathicallyunderstandthem.The tools requiredto supportthesepro
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The TactualExperienceGuide

cessesdiffer in their character:supportingcreativeandassociativeexpressions,
versussupportingthe interplaybetweenperceptualandcognitive learning.

This chapterintroducesa tool aimedat the first purpose:educatingthe design
ers senses(the bold sectionof Figure 5.1). It is assumedthat this first stepis
neededas a basisfor the developmentof the othertools,becauseto be able to
understandthe other, it is importantto possessself-knowledge.For example,if
onedoesnot know from personalexperiencewhat fear is, onewill not under
standwhat the otheris referringto whenexpressinghis fears. Knowledgeand
understandingof peoplewill not reachbeyondthe level of self-knowledge(Ger
ritse, 2000) . Consequently,to be able to sympathizewith potentialusers,andto
createempathyfor their needsanddreams,it is importantfor a designerto gain
insight in his own world of experience,andof his own dislikes andpreferences.
It is this first, educationalscopethat servesas a startingpoint to developthe tool,
andservesas a criterion for evaluationof the tool in this chapter:doesthe tool
actuallyhelp designersto get insight in their world of tactualexperienceandto
becomesensitiveto this world?

5.3 Requirementsfor the TactualExperienceGuide

The requirementsfor the new tool arebasedon the insightsgainedfrom other
sensorydomains,as describedaboveandinsightsgainedfrom the previous
chapterson exploringtactualexperience.

5.3.1 Providinganoverviewof tactualexperience

The tool shouldgive a clearoverviewof andintroductionto the different aspects
of the tactualexperience.Moreover,the tool shouldgive a clearoverviewof pos
sible descriptorsto describetheseaspects.

The studiesin thepreviouschaptersshowedthatpeopledo spontaneously
describeall aspectsof their tactualexperiencewith a specificobject.The content
of the TactualExperienceGuide shouldallow peopleto becomeawareof and
reflecton thesedifferent aspectsof tactualexperience.Therefore,the contentof
the guidewas madeasbroadas possible,including all the aspectsfound in the
previousstudies.This might leadto a situationwheresomeof the aspectsseem
superfluousor irrelevantwhenusedin a specificcontext.However,the guide
shouldbe suitableandapplicableto all researchsituationsandis thereforenec
essarilybroad.It wasexpectedthatuserswould be able to maketheir own choice
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of relevantaspects,andleavethe othersaside.

5.3.2Allowing personalinterpretation

The tool’s structureshouldencouragethe interplaybetweencognitive learning
andperceptuallearning.The tool shouldencouragepeopleto look for examples
in their own world of experience,to understandtheseaspectsfrom their own
experience.Subsequently,peopleshouldbe allowedto refine the aspectsof the
tool as a resultof their own personaltactualdiscoveries.This meansthat the tool
shouldnot be too strict aboutthe aspects,but shouldallow for personalinter
pretation,and,vice versa,that the personaltactualexperienceshouldrefine and
redefinethe aspectsof the tool. To becomean expert,the tool shouldbe person
alized: in conceptsaswell as in examplesillustrating theseconcepts(Brochet&
Dubourdieu,2001).TheTactualExperienceGuideshouldsupportthis person
alisation,by offering a structurewith an openendallowing growth, ratherthan
offering a closedstructurewith a strictly definedsetof aspects.

5.3.3 Supportingfree associativethinking

The previousstudiesshowedthatpeopledo not havea well-definedstep-by-step
approachto describetheir tactualexperiences:the descriptionsseemto emerge
in an associativeway. This associativeprocessof switchingbackandforth
betweendifferentaspectsis essentialto reacha completeandrich description
of the experience,becausebecomingawareof a specificaspectmay give way to
additionsto previousdescriptions,makingthe descriptionsmoreelaborateand
refined.The newtool shouldsupportthis associative,free flow of description,by
offering a loosestructurewith which peoplecanmaketheir own choicesabout
what to describeandwhen.

5.3.4 Allowing a personalexpression

Peoplediffer in the way in which they expressthemselves:for example,some
useelaborate,narrativestructures,while othersuseshortsetsof key words. To
allow peopleto usetheir personalstyle seemsa prerequisitefor a free flow of de
scriptions.The tool shouldthereforeallow andsupportthe different descriptive
styles. Irrespectiveof thesedifferencesin personalstyle, the tool shouldstimu
late the participantto be elaborateandsubtle.Moreover,peopleshouldbe ableto
developa personalstyle whenfamiliarizing with the Guide.
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The TactualExperienceGuide

5.3.5 Beingneutralaboutaestheticaspectsof tactualexperience

The tool itself andthe informationincludedin the tool, shouldbe neutralabout
aestheticaspectsof the tactualexperience,to preventinterferencewith the expe
rienceof the tool user.Therefore,the tool shouldpresentthe differentaspectsof
the tactualexperienceandtheir possibledomainsfor descriptions,in an aestheti
cally equivalentway.

5.4 The designof theTactualExperienceGuide

The designof the newtool includesthe structureof the tool, the contentof the
tool andthe meansto useandcompletethe guide.

5.4.1 Mind-mappingasan associativestructure

The structureof theTactualExperienceGuideshouldallow andsupportan as
sociativeway of thinking. This requirementexcludesstructuredquestionnaires
or checklists,becausethey arehierarchicaland, moreover,might suggesta step-
by-stepapproach.The mind-mapstructureproposedby Buzan& Buzan(zooc)
meetsthe requiredopen-ended,non-hierarchicalapproach.For eachof the five
domainsof tactualexperience(Figure. 5.2), a specificmapwith the domainin
the centreandthe different aspectsaroundit (Figure. 5.3 to 5.7), allows usersto
associativelyput their own descriptionsof thesespecificaspectson the map, in
randomorder. In creatingtheir descriptions,participantscan switch backand
forth from oneaspectto the other,andfrom onemapto the other

movements

tactual
pmpettes

tsctual
experience

affective
behaviour

gut feelings -

sensasous

Figure. 5.3
Overviewof the five domainsof tactualexperiencepresentedas a mind-mapstructure
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5.4.2The contentof theTactualExperienceGuide

The Guideconsistsof six maps:onefor eachdomainof tactualexperience:mov

ing, sensing,perceiving,feelingsandexperiencingaffectivebehaviour,andone
overall mapto summarizeandconcludeon the tactualexperience.Eachmap is
providedwith a heading,containingthe centralquestionthat is addressedin the
map,and a footercontainingthe title of the map. In the centreof the map, the
domainis presentedas the startof a possibleanswerto the questionsformulated
in theheaderof the map.Around this centre,the possibleaspectsto describethe
domainsarepresentedaskeywords,for participantsto elaborateon.

To give the participantssufficientwriting spaceon the maps,the graphicsare
light grey. In addition,eachmapis providedwith an emptybullet, to encourage
peopleto comeup with personal,additionalaspects.With this design,it is ex
pectedthat participantswill considerthe structureof the mapas a template,on

which their own mapcanbe constructed,ratherthanas a rigid structure.

This sectiongives an overviewof the different aspectsincludedin the mapcre
atedfor eachspecificdomainof the tactualexperience.For an elaboratedescrip
fion of the aspects,the readeris referredto the previouschapters.

5.4.2.1Mappingmovement

The map ‘movements’(Figure 5.4) is createdto studythe movementsthey make
whenphysically interactingwith objects.To createa completeoverviewof all the
movementsmake,peopleareaskedto be awareof the differentmotivationsthey
haveto interactwith objects.

Figure 5.4
The mind mapon movements

hydo you touch & how do
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The TactualExperienceGuide

Thesemotivationscanbe characterizedby the following aspectson the map:
(At the time of this first versionof the TactualExperienceGuide, the aspect‘to
takecare’ was not yet discernedas a separateaspect,andis thereforenot includ
ed on the map):
• To explorethe object, to get to know it (What is it? Whatdoesit do?)
• To usethe object for its functionalpurpose
• To play or fiddle with the object, just for the fun of it (What can I do with it?).

• To carry the object
• Touchingthe object by accident

5.4.2.2Mappingtachialproperties

The map ‘tactual properties’(Figure5.5) is createdto describethe tactualproper
ties theyperceivein the objectwhen interactingwith the object. Peopleare aware
of thesetactualpropertieswhentheir attentionis directedtowardsthe objectas a
materialobjectper Se, regardlessof its functionalor affectivevalue.
Thesetactualpropertiesof the objectcanbe characterizedby the following as
pectson the map:
• Shape
• Sizeandvolume
• Texture
• Hardnessand Elasticityof materials
• Temperature
• Weightandbalance
• Dynamicpropertiesof movingparts (force)

ereive

Figure 5.5
The mind mapon tactualproperties

What do you peve?



5.4.2.3Mappingbodily sensations

The map ‘sensations’(Figure 5.6) is createdto studythe bodily sensationspeople

havewheninteractingwith objects,suchaspressure,vibration, itch, pain, heat,

andso on. Peopleareawareof thesesensationswhentheir attentionis not di

rectedtowardsthe object,but towardstheir own body. The focus is on how they

experiencebeingtouchedby the object. For this domainit is relevantto give an

overviewof wherepeoplearetouched:whatbody partsare involved.

Thesebodily sensationscanbe characterizedby the following aspectson the

map:
Temperature
Pressure
Vibration
Body posture
Pain
Itch andtickle

Figure5.6
The mind mapon bodily sensations

5.4.2.4Mappingaffectivebehaviourof theobject

The map ‘affective behaviour’ (Figure 5.7) is createdto describethe affective

aspectsof the body languageof an object. Peoplebecomeawareof this affective

behaviourof anobjectwhenthey aremadeawarethatobjectscanbe experienced

as if they wereanimated.

you sense?
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This affectivebehaviourcanbe characterizedby the following aspectson the
map:

Personality
Intentions
Powermatch

• Physicalskills
• Transparency
• Familiarity
• Perfectmatch
• Integrity

Tw ‘iT

Figure5.7
The mind mapon affectivebehaviour

5.4.2.5Mappinggut feelings

The map‘gut feelings’ (Figure5.8) is createdto describethe feelingstheyhave
wheninteractingwith objects.Peopleareawareof thesefeelingswhen they pay
attentionto their own affective responseto the affectivebehaviourof the object.
Thesefeelingscanbe characterizedas a whole by the conceptof ‘gut feelings’,
andmore specificallyby the following aspectson the map:
• Energy
• Lust (physicalpleasure)
• Action tendency
• Vulnerability
• Affection
• Self-image
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Figure 5.8
The mind mapon gut feelings

5.4.2.6Mappingthe conclusionson the tactualexperience

The map‘conclusions’ is providedto createan overviewandsummaryof the de

scriptionsof the different domainsof the tactualexperienceas shownin Figure

5.2. It’s purposeis to makepeopleawareof the mostimportantaspectsin the

previousmaps,andto cometo an overall conclusionaboutthe tactualexperience

of the physicalinteractionwith the object, aboutits body languagein interaction.

In addition, it is intendedto assessthe aestheticaspectsof the tactualexperi

ence:for eachdomainof the experienceas well as for the experienceas a whole.

5.4.3 Theuseofwordsasmeansfor descriptions

The structureof the tool implies that the user’sdescriptionsof the different

aspectsof tactualexperienceareprimarily verbal,occasionallyillustratedwith

sketchesor othervisual expressions(Buzan& Buzan,2000). Othermeansof

expressionsuchas sounds,colours,smellsor tangiblematerialsaremorediffi

cult to includein the map.This raisesthe questionwhetherwords shouldbe the

primarymeansfor describingtactualexperience,becausethe experienceitself

is non-verbalandbecausepeopleconsistentlyreportedin the previouschapters

that it is difficult to translatethe tactualexperienceinto words.

In his essay‘Why words areneeded’,Arnheim (1998) acknowledgesandempha

sizesthatwords cannotdescribethe wholenessof the experienceof an object (in

What do you feel?
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his casea work of art), becausethe wholenesslies in the interaction,andin the
bodily experienceitself. But it is preciselythis discrepancybetweenthe whole
nessandcomplexityof the experienceandits verbaldescriptionthat justify the
useof words.According to Arnheim, the powerof words lies in their capacityto
abstractfrom the perceptualworld and, thereby,to constructconceptsthat allow
peopleto relatetheir differentperceptualexperiencesto eachother: to discover
similaritiesanddifferencesbetweentheir experiences.Words allow us to think
aboutour perceptualexperiences,therebymediatingbetweenperceptualand
cognitive learning,which wasthe scopeof the presenttool.

Arnheim’s argumentfor the powerof wordsmotivatesthe choiceof words as a
meansto describethe tactualexperience.It is expectedthat encouragingpeople
to put their experiencesinto words, supportspeoplein their developmentof
conceptualunderstandingof tactualexperience.It is believedthatothermeans,
suchas music,sounds,coloursor othersensoryexpressions,do not possessthe
powerof abstractingfrom the perceptualto the cognitiveworld and, therefore,
arenot likely to contributeto conceptualunderstanding.Nevertheless,the ques
tion is whetherwords arethe appropriatemeans,or whetherthe verbalbasis
shouldbe completedin the futurewith othermeans,suchasvisual, auditoryor
othersensoryreferences.

5.4.4 UserInstructions

To fill in the guide,peopleneeda generalintroductionto the conceptualframe
work on aesthetictactualexperience,as well as informationon the specificas
pectsincludedin the maps.For the first versionof the TactualExperienceGuide,
the backgroundinformationon the tool was provided:
• Verbally, throughintroductorylectureswhenthe guidewashandedout,
• Throughan explanatorysheetfor everyspecificmap,containinga descrip

tion of the specificaspectsandof the possibledescriptorsto describethe
aspect.

Additional informationaboutthe aspectson the mapswas providedon separate
sheets.From a usabilitypoint of view, this might not seemoptimal: onehasto
switch backandforth betweenmapsandexplanationsheets.But from an experi
entialpoint of view, it was expectedthat this setup providesmorecreativespace
for usersto find their own style, their own words,without beingrestrictedby the
descriptionsproposed.After all, the explanationsshouldbe inspiring andnot
prescriptive.
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.5 UserEvaluationof theTactualExperienceGuide

The tactualexperienceguidewashandedout to designstudentsto assesswheth

er the tool wasvaluableanduseablein the contextof productdesigneducation.

Researchapproachfor evaluationof the tool

The TactualExperienceGuidewas introducedto 93 studentsin a courseon

productexperienceat the masterprogramDesignfor Interaction(Dfl) at the

Deift University of technology.TactualAestheticswas oneof the topicsof the

course.The studentswere introducedto TactualAestheticsandto theuseof

the TactualExperienceGuidethrougha two hourslectureon the topic, present

ing and illustrating the conceptualframeof the guideandits differentaspects.

During the lecture,the guidewashandedout to the students.In addition, for the

assignmenton TactualAesthetics,the studentshadto usethe guidefor a specific

objectof their own choice.

The assignmentto usethe guidewas partof a setof assignmentsrelatedto the

different topicsof the course.Eachstudenthad to performall assignmentsfor

oneand the sameobject.The objectswerechosenin the contextof this larger

setof assignmentsandnot specificallyfor the assignmenton tactualexperience.

Therefore,someobjectsmay seemawkwardin the contextof tactualexperi

ences,suchas a dreamcatcheror a bus shelter.Nevertheless,this diversitywas

consideredas an advantagein the evaluationof the Guide: it allowed to study

whetherit canbe usedfor objectswith which participantshadminimal physical

interactionsaswell.

teassignmentsof the studentswereto be assessedwith a grade.This may

haveinfluencedthe way studentsworkedwith the guide (trying to be complete)

as well as the feedbackof the studentson the useof the guide (trying to please).

The assignmenton tactualAestheticsto the studentswas:

• To usetheTactualExperienceGuide to exploretheir tactualexperienceof the

objectthey chosefor their assignments.Appendix.i gives an overviewof the

productsdescribed.

• To reflect on the tactualexperiencewith the object: its body languageandits

aestheticaspects.

• To reflecton the useof the TactualExperienceGuide

• The analysisof the resultsis structuredas follows:

• Evaluationof the goal andof thevalueof the guide;

• Evaluationof the structureof the guide;
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• Evaluationof the contentof the specificmaps;

• Evaluationof the useof words to describethe tactualexperience;

• Evaluationof the explanationsprovidedto the userof the guide;

To analysethe assignments,the sameprocedureas in the previousstudieswas

followed. For eachof the above-mentionedaspects,the resultsandcommentsof

the studentswere analysedfor emergingaspectsandgeneralconclusions.These

resultsarepresentedin the following paragraphsandillustratedwith quotesof

the students.

5.5.2 Evaluationof thegoalandvalueof the TactualExperienceGuide

The evaluationandvalueof the guide is reportedalongthe following themes:

• Overall appreciation

• Creatingunderstandingof the tactualexperience

• Creatingawarenessfor tactualexperience

• Personalversusgeneraldescriptions

• Applicability for differentproducttypes

• Tactualexperienceandthe othersenses

55.21Overall appreciation

The overall evaluationof the studentswas positive.Threestudentsreportedto

havemixed feelingsaboutthe tool or to haveinitial resistanceto useit: ‘First

I thought it wasvague,but after using it, it provedpoweiful’. One studentseemed

negativeandcommentedthat the useof the guidewas ‘The vaguestassignmentI

hadto do since I had to redesigna birdcageinspiredby a poem’. But mostcomments

were aboutthe guidebeing ‘Usejhl’, ‘Inspiring’, and ‘Fun to do’. Also, severalstu

dentsreportedthat theywould ‘Use it againin thejiture’.

It seemedthat the resistanceto usethe guidewas partly due to its complexity: ‘At

ft rst, it looked a little too elaborateto me: so manysubjectsforjust a simple object...’.

And althoughthis elaboratenessof the guidewas generallyacknowledged,there

was no consensuson the easeof useof the Guide.The participantswereequally

divided betweenfinding the Guide ‘Easy to answer’and ‘Difficult’. But as some

described:‘It takesa lot oftime toJill in theguide’, which may be ‘An obstacleto use

it again’.

The commentsandthe resultsof the studentsled to the overall conclusionthat

the first versionof theTactualExperienceGuide is a fruitful basisfor further

developmentof the tool.
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5.5.2.2Understandingthe tactualexperience

The studentsseemedto acceptthe startingpoint that tactualexperiencecanbe
understoodas the body languageof an animatedobject. Only onestudentreport
ed that ‘Talking aboutthe personalityand the affectivebehaviourofa guitarseems
a bit weird’. But overall, the studentscommentedthat the useof the guidedid
contributeto an understandingof the tactualexperience:it ‘Gives insight’, ‘Creates
a higherlevel of understanding’.According to the students,this is achievedby of
fering ‘A dftbrentview’, ‘A newperspective’.Moreover,severalstudentsparticularly
appreciatedthat the startingpoints for the Guidedo not follow ‘The usualway of
thinking’.

However,althoughthe guidehelpedto unravelthe different aspectsof tactual
experience,filling in the guidedid not lead to an understandingof the links be
tweenthe differentaspectsfor a specific object, as a resultof which the outcome
may haveseemedsuperficialto the participant: ‘The guidedoesnot give any infor
mation on I feel the things Ifrel in relation to my product; it only summarizes
information’. Moreover,the guidedid not offer enoughsupportto createinsight
into the relative importanceof the different aspects,leadingto the conclusion
that somestudents‘Couldn’t seethe essenceofwhat they werefeeling’.

The appreciationof the usefulnessof the guideseemedto relateaboveall to
the fact that ‘The guidecreatesa clearandcompleteoverviewof the tactualaspects’.
Nevertheless,as somecommented,it shouldbe kept in mind that ‘It doesn’t
guaranteethat the overview is complete’.According to the students,usersof the
guide shouldtake the guideas a startingpoint, andthe guideshouldaboveall
stimulatethe students‘To exploremore deeply the experience’,an effect that most
studentsactuallyacknowledgedafterusing the guide.

The next versionof the guideshouldemphasizethat the tool is meantto get an
overviewof one’s tactualexperienceswith a specificobjectandto describethe
different aspectsof theseexperiences.The guideshouldfocuson the notionsof
broadeningone’sawarenessfor the different aspects,anddeepeningthe descrip
tions of theseaspects.

5.5.2.3Creatingawarenessfor TactualExperience

Many studentsreportedthat theguideworkedas an ‘Eye-opener’. It ‘Stimulates
you to gofurther thanto say, “Itfrels good or bad”. Accordingto the students,the
guidedid not opentheir eyesto a newworld, but to a world of experiencethey
alreadyknew, but werenot awareof: ‘It exploresthe thingsyou know but never

190



thoughtofas beingrelevant’. And: ‘I really love this product. SomethingI might have

known unconsciously,but neveracknowledged’.For example,as oneof the students

illustrated: ‘Ifeel reassuredthat the Discmanis still therebecauseI canfeel it in

my pocketwhen I walk’. Beforeusingthe guide, the studentwas not awarethat

perceivingthe Discmanin his pocketwhile walking is a positiveaspectof the

interactionwith the Discman.The powerof the Guide partly seemsto consistin

makingoneawareof theunaware.

This aspectof creatingawarenessraisedthe questionaboutthe relevanceof

theseaspectsfor the overall assessmentof the experience,especiallyin the

casewheretheseaspectswerenegative.‘The conclusionmay sometimessoundtoo

dramatic:it highlights negativethings that you would not havenoticed’, or, as some

stated: ‘There is no needto overreactto negativefindings, the alarmclock is still OK’.

Studentstendedto realizethat negativeaspectsdid not necessarilyleadto rejec

tion of the product.Onestudentevencommented:‘Ifound out that the negative

aspectsareactually makingthe experiencemore intense,they are the reasonwhy I

like this watch’. And throughthe overview,somestudentsconcludedthat nega

tive aspectsseemto be all right becausethey ‘fit’ the function: ‘It is OK the way

it is. After all, an electric toothbrushis meantto be cleanandhygienic, andthis could

requirea certainlevel ofclinical distantbehaviour’.

Finally somestudentsseemedto restrictthe conceptof experienceitself to the

pleasantaffectiveaspectsof the interactionwith an object. In their perspective,

‘experience’is a specificquality of interaction,to be consideredapartfrom the

functionalaspectsof the interaction.This different interpretationof the concept

of experiencewas reflectedin thecomment: ‘It is touchedmore in a practical

way andfor practicalreasons,ratherthanfor a tactualexperience’.This interpreta

tion conflicts with the conceptof tactualexperienceas approachedin the guide,

which obviouslyneedsbetterexplanationin a nextversion.

5.5.2.4Personalversusgeneraldescriptions

Most descriptionswerepersonalandconcerneda lived subjectivetactualex

perience.This reflectsthe useof the guideas intended:to researchone’s own

experience,without concernfor the generalvalidity of what onedescribes.To

describea specific textureas sticky whenotherpeopleexperienceit as slippery

doesnot meanthat eitherone is wrong (seealso 2.5.2 on physicalsubjectivity).

The commentsof the studentssuggestthat this goal is not clearto all. Somestu

dentsquestioned‘The validity of the descriptionson the map’, becauseit is ‘Based

on yourselfasa startingpoint’. They seemedto strive for an objectivedescription
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(how it feels in general)andtried to describehow it would feel to otherpeople
as well (for examplewhenbigger,weaker,older, etc). Obviously, the personaland
subjectiveaspectof the descriptionneedsmoreexplanationwhenthe guide is
introduced.

Severalstudentscommentedon the guide’s contributionto a personaldevelop
mentwithin designeducation,which fits well with the purposeof the TactualEx
perienceGuide: ‘It offersgoodpossibilitiesfor personaldevelopment’and ‘It helpsyou
to developa personalfrainework you cmi work with’. Moreover, ‘As it is very persooal,
it also helpsyou to get to know yourself’.

5.5.2.5Applicability for different producttypes

Using the tool raisedthe questionwhetherthe TactualExperienceGuidewas
suitedfor all kinds of products,andfor whatkind of productsit was mostappro
priate.The studentsseemedto agreethat the guidewas especiallyappropriate
for complexproducts.Severalstudentscommentedthatsimpleproducts,such
as a plasticcoffee cup, might not be that interestingto performsuchan elaborate
analysison. But the observationsof the descriptionson the mapsdid not lead
to the conclusionthat simpleproductsleadto poordescriptions.For example,
studentswereable to describeelaboratelyaboutthe interactionwith a hard
cigarettebox, or a noseclip. It seemsthat this commentwas aboveall due to the
discrepancybetweenthe complexityof the guideandthe apparentsimplicity of
someobjects.

The studentsseemedto think thatobjectswith ‘Emotional aspects’andwith
which peopleare ‘In intimatecontactwith’ suchas cars,shoesor guitarswere
moreappropriatefor the assessmentof the tactualexperiencethanotherobjects.
In contrast,a numberdispenseror a dreamcatcherseemedto be consideredas
objectsthatdid not offer rich tactualexperiencesand, therefore,seemedinappro
priate to studywith the guide.This observationwas in conflict with the goal of
the Guide,which aims to be a generaltool, mappingpoor aswell as rich experi
ences,without pretendingto be an advocatefor the oneor the other. This state
mentshouldbe pointedout in the explanationsaccompanyingthe subsequent
version:a poor tactualexperienceis still a tactualexperience.

5.5.2.6The tactualexperienceandthe othersenses

The structureof the guideis limited to the tactualaspectsof the physicalexperi
ence,which led to the commentthat ‘It is dfflcult to leaveout the othersenses:
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they are involved in the aspectsas well’. This led onestudentto actuallyexpandthe
useof the guide ‘To study the whole interaction,beyondthe tactualpropertiesonly’.

But his attemptresultedin a loss of specific informationon the tactualaspects.
Obviously, it is too complexto includeall senseselaboratelyat once.The results
on the mapsshowedthat these‘Other senses’mostlyconcernedthe visual senses.

The nextversionof the guideshouldencouragepeopleto limit the descriptions

to the tactualaspects,for exampleby emphasizingthat the guideis aboutthe
aspectsthatcanbe perceivedphysicallywith one’s eyesclosed.

5.5.3 Evaluationof the structureof theTactualExperienceGuide

The evaluationof the structureof the Tactualexperienceguideis reportedalong

the following themes:
• The mind mapstructure
• Prescriptiveversusfree use

5.5.3.1The mind-mapstructure

Overall, studentsappreciatedthe mind-mapstructure.On the onehandbecause
‘You don’t haveto be really tidy; youjust write down anddraw; youfret morefree’. And

on the otherhandbecause‘The dfferentbranchesallow you to go into depth’. The

guideseemedto be appreciatedby somebecauseit actuallyoffereda structure.

‘It helpsyou to organizeyourfrelings so it is easierto describethem’. But to some,
the structureof the guideandthe way it shouldbe usedwas not clearenough:

‘The processwas too opento give me support’. Severalpeoplereportedthat they did

not know how andwhereto start,andthat they ‘Had to go throughtheguideafrw
times beforeactuallygettingstarted’.This supportshouldget moreattentionin the
explanationsheet,by providing informationon how to createa mind-map.

Somestudentsfound the structureof the guidetoo complex: ‘It is confusingthat
thereareso manymaps’, ‘It might be easierf the djferentmapscanbe seentogether
in the blink ofan eye’. The complexityof the guidecannoteasilybe reduced,be
causeit is inherentto the complexityof the phenomenonof tactualexperience.

Nevertheless,this complexityshouldbe addressedin future developments.

For now, it is concludedthat the guideshouldremaina loose-leafdocument,to
give peoplethe opportunityto choosetheir own sequenceof maps,andto be
able to displaythemall together.

Studentscomplainedaboutthe spaceon the maps: ‘I needbiggersheets!’.The

mapsweremeantas a templateto write on, but the studentsseemedreluctant
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to write over the greywords andgraphics,they ratherusedthe spacearound.
Therefore,the newversionshouldoffer centralmapsas small aspossible,pro
viding moreblank space.
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Figure 5.10

The mapsarenot usedas templates,but as structuresto complete

5.5.3.2Prescriptiveversusfree use

The structureof the mapshouldencouragea free andassociativeuse,providing
a structurewithout beingstrict aboutthe processto follow whenusingthe guide.
Nevertheless,somecommentswereabouthow prescriptivethe tool is, andhow
muchcreativespaceis left for the user.Studentshavedifferent ideasaboutthis
topic.

On the onehand: ‘When havinga tool that is asprescriptiveas this one (you have
tofollow a certainpathto exploreandfind out the tactile experienceofa product), I
alwaysget a bit allergic. Ofcourseit canbe very helpful, and I really seethe useof it,
but I’d ratherhavea pieceof text aboutit.. after readingthe text I canseewhatpoints
are relevantin theproductI amfacing. This savesroomfor creatingmy own vision on
theproduct’.

On the otherhand,studentswho appreciatedthe useof the mapsreported:‘It
forcesyou to think ofa lot ofdifferent aspectsof the tactualexperiencewithoutprescrib
ing anything’, ‘You cango back to previouspagesbecauseof new thoughts’,and ‘You
arefree to useyour own words’.

An importantmisunderstandingaboutthe useof the mapsbecameevidentfrom
the commentsof the students:peopletendto think they ‘Have to describeevery
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thing’, which led to undesiredsituations: ‘Theformatsuggeststhat there is some

thing to sayfor all the branches,so you start to makethings up’. Moreover,as oneof

the studentsreported:‘The moreyou cannotuse, the moreyou get discouraged’.

The goal of the guide is to supportpeopleto be as completeas possibleabout

their personalexperience.This doesnot imply that the guide itself shouldbe

completed.Rather,as oneof the studentsconcluded,the right procedureis that

one ‘Has to makea selectionofaspectsthat are relevantfor yourproduct’as the guide

wasmeantto be used.Obviously, this was not clearto all, andneedsmoreexpla

nationin the instructionson how to usethe guide.

The effect of gettingdemoralizedwas also attributedto the additionalblank

spacesaroundthe centreof eachmap.Thesespacesaremeantfor peopleto add

aspectsof their own, but it seemedthat ‘To seethe words helpsyou to comeup with

own words, but to seethe emptyspacesdoesn’t’. Therefore,the blank spacesshould

be left out in future versionsof the guide.

The resultson the mapsshowedthat manystudentsmixed up the different

domains,addingdescriptionson mapsthatwerenot actuallymeantfor it, for

exampledescribingpersonalitytraits on the mapaboutsensationsor perceptions

on the mapaboutfeelings.Overall, onecould arguethat this is not a problem,

as long as the differentaspectsarethoughtof. But mixing up different domains

confusesthe studentsandhindersa deeperunderstandinganddescriptionof

the tactualexperience.Moreover,not knowing whereto put a descriptionmay

leadto uncertaintyaboutthe useof the guide,as somestudentscommented,

andshouldbe avoidedin trying to be as specificas possibleaboutthe different

aspectson the maps.Therefore,the structureshouldsupporta betteruseof the

mapsfor their own purpose,andencouragethe userto be conscientiousabout

whataspectsshouldbe describedon whatmap.

5.5.4 Evaluationof the contentof the specificmaps

The observationsof the descriptionson the specificmapsis analysedas follows:

• The frequencyof theuseof the aspectson the maps

• The introductionof new aspectson the maps

• The conclusionspeopleformulatedon their tactualexperiences

5.5.4.1Frequencyof useof aspects

Somestudentswerevery elaboratein their descriptionson the differentmaps,

but overall the descriptionson the different mapsremainedquite limited and
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sometimessuperficial.This led to the conclusionthat the guideshouldencour
ageusersto reflectmoreon what they arewriting, to askthemselvesquestions
aboutwhatthey arewriting, thuselaboratingon their first descriptions.

The amountof descriptionssometimesdiffered betweenthe aspectson one
map,andbetweenthe differentmapsthemselves.It is not clearwhetherthese
differencesweredueto unawarenessfor someaspects,or becausethey just don’t
play a role in the specific tactualexperience.Nevertheless,thesedifferenceswere
not systematic:over all, all mapsseemedusedwith the sameintensity,despite
the differencespercase.Therefore,it is decidedthat in the nextversionthe
mapsremainof equalsize.

It is surprisingto observethat the mapson sensationswerewell usedand
sometimesled to elaboratedescriptionsof the differentbodily sensations.This
supportsthe assumptionthatattentionfor tactualsensationsis valuablein tac
tual experience,althoughonehasto be madeawareof this particulardomainof
experience.

5.5.4.2New aspectsfound

The completedguideswere evaluatedon the contentof the descriptions.In the
first place,the contentswereusedto refine the definition of the existing aspects,
andtheir possibledescriptors.Second,the mapswerescannedfor newaspects
thatcould be addedto the maps.

In generalit canbe concludedthat the studentsdid not addmanynewaspectsto
the existingones.If it happenedoccasionally,this newaspectseemedto fit into
the existingstructure,giving it a slightly differentnuance,ratherthanadding
somethingcompletelynew.

Overall, studentsrelatedtheir descriptionsto specificcontextsof interaction.
For example,an objectmay feel as a perfectmatchin summembut not in winter
times.A noseclip feelsvery differentwhenclippedon a nosefrom how it feels
whenoneis ‘Tiying to catch it underwater!’. Furthermore,the personalstateof
mind wasmentionedas a relevantcontext.For example,whentalking aboutthe
aspectof powerandbeing in control: ‘It is very different when beingdrunk’. The
explanationsfor the mapon movementsshouldthereforeemphasizeon the
importanceof the contextof interaction,in all its aspects.

In addition, the following new aspectsseemworthwhile to takeinto account:
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On the map describingmovements

Somestudentsexplainedthat they madethe movementsas a responseto a
specificemotion: ‘When I am angry, I hit it!’. Neverthelessit wasdecidednot to

includethis aspecton the map,becauseit wasvery similar to the aspect‘action

tendency’on the mapaboutfeelings. It is thereforedecidedthat in the explana

tion sheets,the aspectwill be introducedon both maps,emphasizingthat action

tendencymay leadto specificmovements,that in turn influencethe tactual
experience.

On the map on sensations

Sensationswereoften describedas the physicaleffect of the interactionon the

humanbody. For example,studentsdescribedthe occurrencesof impressions

on the skin, cramps,paralysis,bruises,blisters,or cutsdueto interactionwith

the object.Theseaspectscanbe includedin the explanationsheet,as a possible

startingpoint to arrive at a descriptionof the precedingor following sensation.

For example,impressionsarea resultof pressure,pain a resultof blisters,and

so on.

On the mapaboutaffectivebehaviour

For the descriptionsof the intentionsof the object, severalstudentscommented

that someobjectsseemto havean intentionof wantingto be touchedor not, for

example:‘it is almostbeggingto be touched!’.This additionalaspectwill be includ

ed in the explanationsheetas a specificdescriptorof the intentionsof an object.

Severaldescriptionsconcernedthe emotionsthe objectsseemedto have.For

example,objectscouldbe experiencedas feeling ‘Lonely’, ‘Raged’, ‘Happy’ or ‘In

ieedfor comfort’. Becausethis aspectseemsto contributeto the understandingof

the body languageof the object, andin particularto the notion that the objectis

experiencedas animated,it is decidedthat this new aspect‘emotion’ is included

on the mapof the newversionof the Guide.

The links madeby studentson the mapaboutaffectivebehavioursuggestthat

someaspectsare relatedandcould be groupedto makethe mapmoreinsightful.

• Personality& intentions& emotions
• Integrity & transparency
• Power& skills
• PerfectMatch & familiarity
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5.5.4.3The ConclusionMap

The concludingmapwas meantto summarizethe findings on the previous
mapsby highlighting the mostimportantaspects,assessingits aestheticaspects
andconcludingon the experiencedbody languageof the object. Somestudents
understoodthe purposeof the map,as reflectedin the way they filled in the map,
andin the commentsthey gaveon theuseof the map: ‘[think the conclusion
mind mapat the end is really good, becauseyou canpick the most importantthings
out of the othermaps,andyou canseethe connectionbetweenthe different maps’. Or,
as soniebodyelsestated:‘To seethe connectionsbetweenthe topics allows you to go
deeper’.
But it seemeddifficult to formulatean overall conclusion.Somestudents
seemedto merely repeatwhatwas statedon the previousmaps.The mapdid not
help to formulatean overall assessmentof the aestheticaspectsof the experi
ence,andthe concludingmapdid not offer specificsaspectsto help to conclude
on an overall level. In sum, it seemedthat the structureof the mapelicited rep
etition insteadof reflection.
To help peopleto reflecton the tactualexperiencewith objects,the topics ‘body
language’and ‘tactual aesthetics’shouldbe explicitly mentionedon the conclu
sion map.
In addition,a newaspectwas generatedfrom the datafound on the conclusion
maps:the natureof the relationshipwith the object.This aspectwas frequently
mentionedas partof the reflectionon the tactualexperienceand,therefore,
seemsa promisingaspectto help peopleto understandanddescribetheir tactual
experienceswith objects.Someexamplesof descriptionsof the natureof the
relationshipare:
‘It’s goodcompany,[feel lessalone...’.
‘It completesme’.
‘It is like a closefriend: it is therewhen you needit, but it doesnot askfor your atten
tion when not desiredfor’.
‘It is like an oldfriend with whom you haveshareda lot ofexperiences’.
‘It could be anybody’sfriend, not only mine..,which is a bit sad, I would like our

friendshipto be more exclusive’.
‘There seemsto be a deal, or somekind of trade-off I treat it well andit will give me

fine music in return’.
‘Ifeel harmonybetweenme andmy recordplayer. We needeachotherandform a good
team’.
‘Like a mothei; it wantsto protectme’.
‘I would like my sewingmachineto be more involved with me: morepersonal,a closer
relationship’.
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5.5.5 Evaluationof theuseof wordsfor theTactualExperienceGuide

In theTactualExperienceGuide,wordsareusedas a meansto researchand

describeexperience.This raisedthe questionamongthe studentabouthow suit

ablewordsare for this goal. Observationsof the mapsshowthat studentsused

different meanswhenusingthe maps(Figure 5.8): keywords,shortandlong

sentences,sketches,cartoons,pictures,smileys,andso on.
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Figure 5.11

Examplesof different meansusedto completethe Tactual ExperienceGuide

All commentson theuseof words statedthat it was difficult to do so: ‘It makes

you usewords to describethings thereare no wordsfor. This led to undesiredresults:

‘So sometimesyou think ‘well, this isn’t right, but I don’t know how else to put it”.

Somestudentspreferredothermeans:‘I like to makedrawingson the sheets’,or

‘Too bad that in this shape,it doesn’t leaveany spacefor visual explanation’. Like

in the previousstudies,studentscommentedon the discrepancybetweenthe

subtletyof sensationsandperceptions,andthepoornessof the words to describe

them.

Whenusingwords, somestudentsusedkeywords,while othersuseda morenar

rative way to expresstheir experience,telling stories.It is evidentthat students

havetheir own style, andfeel morecomfortablein usingthe onethanthe other.

But the resultssuggestthatmostkeywordsrepresentthe first thing that came

to one’s mind, leadingto superficialcomments.It seemswise to encouragethe

userto deepenhis insightsby reflectingon the first descriptionsthat cometo
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mind, andto associativelyaddadditionaldescriptionsto them.

The resultsshowthat someaspectswere interpretedas a yes or no question.
‘Yes!’ or ‘No!’ or ‘Not so much’, are frequent‘answers’.Thesecommentsdo not
contributeto a deepeningdescriptionof the experienceitself. Again, a first
descriptionin termsof ‘yes’ or ‘no’ seemsa goodstart, especiallybecauseit is
a strongstatement,but the newversionof the guideshouldstimulateaddition
personalqualitativedescriptions.

0 t itch
pain

Figure 5.12

Aspects‘answered’with yes or no.

Somestudentsactuallyquotedthe product,as if it weretalking to them: ‘It feels
like saying: ‘It’s me, nothingmoreand nothLngless’. This approachseemsanother
stimulatingway to accessanddescribethe experience:what is the producttelling
you?This suggestioncould be includedin the explanationsheets.

The Englishlanguagewas usedin the assignmentsandin the guide. But English
is not the nativelanguagefor moststudents.The resultsshowthat this was an
obstacle:the Englishwas poor andcontainedmanymistakes.‘I would like to be
moreproductivein thisfield, but my English impedesme sotnetirnes’,and ‘It is difficult
to do this when it is not your native language’.Peopleshouldbe encouragedto
describetheir experiencesin the languagethey feel mostcomfortablywith.

Finally, somestudentscommentedthat it takesa long time to fill in the guide,
andthat one mayget boredafterworking throughall theseguidesproviding ver
bal descriptions.This could be a valid argumentto addothermeansto the guide
(for examplestickerswith imagesor smileysto expressfeelings).

5.5.6 Evaluationof the instructionto theuser

The TactualExperienceGuidewas providedwith explanationsheetswith infon
mationon the contentof the guide. In addition, the guidewas introducedin a
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lectureon TactualAesthetics,presentingmanyexamplesto illustratethe aspects
of themaps,andgiving instructionson how to usethe guide.The questionis
whetherthe studentswereprovidedwith enoughinformationto usethe guideas
intended.

5.5.6.1 Interpretationof the aspectson the maps

Althoughthe manualandthe lectureseemeda valuableintroductionto the
guide, the studentscommentedthat theywerenot sufficient. The Guidein
cluding the explanatorysheetswas evidentlynot self-explanatory,which made
studentsinsecure:‘You cannotdo this wrong, canyou?’. Studentsaskedthat ‘The
topicsshouldbe definedmore clearly’, because‘Somewords arestill mysterious’.

This confusionwas reflectedby the descriptionsthe studentsprovided.The as
pectson the different mapswereoften misinterpreted,leadingto otherdescrip
tions thanrelevantfor the tactualexperience.Transparency,for example,was
morethanonceexplainedasvisual transparency.And it seemedhardto makea
distinctionbetweenthe tactualexperienceof the objectandthe otheraspectsof
interaction(functionality, social, economicalandecologicalissues).

On the level of eachmap,the confusionsled to the questionwhetherthe key
words arewell chosen.In the caseof transparency,‘tactual noise’ might leadto
lessconfusion.Likewise, the aspect‘self-image’ is often interpretedin a visual
manner,andrelatedto the way peoplethink that otherpeopleseethem: ‘It makes
me look the way I want to’. But this was not the purposeof the aspect:‘self-experi
ence’ seemsa betterdescriptivekeyword.

Overall, the confusionled to the conclusionthat studentsneedto be betterin
troducedto the conceptualframeworkon tactualexperience.Ideally, the concept
shouldbe introducedin relationto the otheraspectsof human-productinterac
tion, to be ableto discernwhat it includesandwhat it doesnot include.

Someaspectson the mapswereexperiencedas relatedto eachother. Somestu
dentshadthe feeling that theywereoccasionallyrepeatingthemselves,describ
ing the samephenomenonfrom differentperspectives,for exampletempera
ture.This addedto the feeling of beinginsecureaboutthe interpretationof the
guide.The explanationsaccompanyingthe guide shouldemphasizethat there
areno strict limits betweenthe differentmapsandthatone shouldfeel free
aboutwhereto put one’s descriptions.

The useof the guidedoesnot seemsmoothfrom the start. Peoplereported
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thattheyneedexperiencein usingthe guide.Theyneedto constructtheir own

tactualvocabulary,which seemsa creativeprocessas well: ‘I think that if I usedit
more often, I would becomemorecreativein using it’.

The studentsraisedthe questionwhetherthe explanationof the aspectsshould

be includedin the mapsor stayseparate.It seemspractibalto includethem:

‘You really needthe explanationsheets,canthey be includedinto the maps?’because

‘Having to scroll throughthe guideandthe explanationsof the keywordswas not that

desirable’.But otherstudentspointedout that: ‘Explanationsandexamplesare
useful but may be restricting’. ‘It is good that the mapandthe lexicon areseparated,so
you canchoosewhetherto look at themor not’.

It is clearthat the guideneedsmoreelaboratedescriptions,but it is decidednot
to addexamplesof objects,to avoid narrowingthe aspects.

5.5.6.2The instructionon how to usethe guide

Besidesexamplesthat illustratethe aspects,studentsneededinstructionson how
to usethe guide. ‘Although I hadthe lecturebeforestarting, I still miss an introduc

tion to the guide’ andthis lack of instruction ‘Made mefeel insecure’.According

to the students,theseinstructionsshouldbe includedin the explanationsheets
accompanyingthe guide. Moreover,studentsaskedfor examplesof guidesthat

wereusedandfilled in. On the otherhand,to let the guidefunction as an inspi

rationaltool, the studentscommentedthat it shouldnot be too strict aboutits

own rules.

5.6 Conclusionsfor the TactualExperienceGuideversion2

The designof the TactualExperienceGuidecanbe improvedon the following

aspects:

The designandstructureof the guideshould(see 5.4.3):

• Staya loose-leafdocument
• Leaveout the emptycircles meantfor the addingof aspectson the maps
• Providemorewriting spacefor eachmap
• Rearrangethe aspectson the mapto form logical groups
• Provideeachmapwith an appropriatequestionthat introducesthe aspects

on the maps.
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The content of the different maps should be completed with the results from

5.4.4.2;

• The sheets accompanying the map on movements should emphasize the

importance of the physical context of use;

• The sheets accompanying the map on movements should include the sug

gestion that some movements are elicited as a reaction on emotions;

• The sheets accompanying the map on sensations should include the sugges

tion that sensations may include the physical effects of the interaction on the

body;
• The sheets accompanying the map on affective behaviour should include the

aspect that an object may express that it wants to be touched or not;

• The map on affective behaviour should present the aspects by grouping them

into sets of related aspects;
• The conclusion map should be changed into a map that supports people

to reflect on the tactual experience from an overall perspective: the body

language of the object, its aesthetic aspects, and the nature of the relationship

with the object.

The guide should provide a manual with an instruction on how to use the guide,

including the following recommendations (based on 5.4.2 to 5.4.5):

• An instruction on the sequence of the maps: first the map on movements,

followed by the maps on tactual properties, sensations, behaviour and feel

ings in random order and concluding with the conclusion map. The instruc

tions should encourage a free flow of descriptions, going back and forth from

one map to another.
• An instruction on how to use a mind-map

• The recommendation that the description concerns the personal and subjec

tive experience: ‘it is about you, don’t worry about the others’.

• The comment that the map provides an overview of the different aspects

of the experience, without pretending to unravel the underlying relations

between these aspects.
• The comment that the guide is suited for all objects people physically interact

with, whether complex or simple.

• The comment that the guide is only an empty structure. It is the user who

provides the different aspects with embodied meaning, by exploring his

world of experience.
• The recommendation to use a description style one is at ease with: key words,

narrative, sketches, and so on, but emphasizing the use of words.

• The recommendation to leave out descriptions of the other senses, the guide
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is only abouttouch.
• The recommendationto limit oneselfto the aspectsthat arerelevant,thus to

avoid to makethingsup for the sakeof beingcomplete.
• The recommendationto addnew aspectswheneverappropriate:it is an open

system.
• The recommendationto usethe native language.

The evaluationof the first versionof the TactualExperienceGuide resultedin
a redesignof the guideandof the accompanyingexplanationsheets,presented
respectivelyin Appendix5.2 and 5.3.

5.7 Recommendationsfor furtherdevelopmentanduse

Students’evaluationof the TactualExperienceGuide showthatthe tool hasthe
potentialto achievethe goalsit was developedfor. The studentsarepositive
aboutthe tool andvalue it for its contributionto understandinganddescribing
tactualexperience,to createawarenessfor it andto help themto developthem
selveswithin the field of tactualexperience.It is decidedto furtherdevelopthe
tool, basedon the resultsof the evaluation.

This chapterpresentedthe final designof the TactualExperienceGuide in the
contextof this thesis.Furtheruseof the guidewill leadto further improvements,
but it is expectedthat theseimprovementswill not concernthe corecharacter
istics andnatureof the TactualExperienceGuide. Rather,theywill consistin
deepeningthe guideandin providing cosmeticchanges.

In addition, future developmentsshouldaddressthe complexityof the guide.
The presentguideis basedon the conceptualframeworkdevelopedin this the
sis, consideringall aspectsof equivalentvalue. Nevertheless,usingthe frame
work moreextensivelymight leadto insight in the relative importanceof the
aspectsandof possibleoverlaps.In the future, theseinsightsmay leadto an im
provementof the clarity of the structureof the guide andthusof it’s accessibility.

The evaluationof the useof the TactualExperienceGuide showsthat at startthe
guideremainsdifficult to useas a tool. Initially, it needselaborateintroduction
andguidance:onehasto becomefamiliar with its concept.It is expectedthat
this improvementcan only partly be achievedby improving the information in
the accompanyingmanualandexplanationsheet.The tool aims to learn tofeel,
andto achievethis goal in its full right, the introductionshouldbe embeddedin
a settingoffering exemplaryobjectsandmaterialsto experiencehandson, that
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Finally, the questionaboutthe assessmentof the developmentof the students’
tactualaestheticsensitivityshouldbe addressed.In the currentevaluation,the
assessmentwas donethroughintrospectionof the studentsthemselves.And
althoughmoststudentswerepositive abouttheir development,the resultson
the mapsshowthattheywereoften confusedaboutthe conceptsofferedby
the guides.Thus,althoughintrospectionseemsa valuablemeansto assessthe
achievementof sensitivity, additionalmethodsseemto be requiredto support
studentsin their assessment.

illustratethe different aspectsintroducedby the conceptualframework.There
fore, a toolbox offering a diversepalletof tactualperceptioncould be developed
to illustratethe guideduring its introduction.
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Appendix5.’ Productsdescribedfor theassignment

The objectsreportedby the studentsarecategorizedalongthe aspectsthatchar
acterizethe setof objectsof the studyreportedin Chapter3.

Functional,Tool use 57 keisure 27

Mobile phone 5 Guitar 3
PDA 4 Sportsshoe 2

Photocamera 3 Powerball 2

Alarm clock 3 Drum kit 1

Computer 2 Skiff

Scanner i Horsesaddle

Remotecontrol 2 Rockingchsir 1

Jugglingballs

Coffee machine 7 Portablegame

Bresdtosster 3 Bicycle

Cookingtimer 2 Discmsn 8

Waterboiler 2 Gameboy 1

Waterdispenser 1 Hi-H set

Sewingmachine i TV set

Microwave oven i P5 Glove

Sandwichmaker i Recordplayer

Coffee cup plastic 2

Thermos 2 Personalcare 6

Waterbottle 1

Teapot 1 Electric toothbrush

Lip balm (Labello)

Railway ticket machine 2 Packageof cigarettes 1

Traffic light pedestrians I Noseclip 1

Mail box 1 Candyroll 1

Numberdispenser Dreamcatcher

Watch 3
Pen 1

Clock 1 Total: 93
Newspaper

Countingmachine 1

Candle 1

Furniture(support/protection) 3

Bus shelter 1

Elevator 1

Couch
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Appendix5.2 The TactualExperienceGuide,version2.0

This appendixcontainsthe mapsandthe accompanyingusermanual
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Usermanualfor the TactualExperienceGuide

The purposeof the Guide is to help you to describeyour tactualexperiencewith

a specificobject,andto assessits aestheticaspects.
The tactualexperiencecanbe mappedalongfive differentdomains,as shownin

the Figurei.

Thesedomainsare:
• The movementsyou makewith an object

• The objects’ tactualpropertiesyou perceive

• The bodily sensationsyou have
• The objects’ affectivebehaviouryou experience
• The feelingsyou have

movements

tuttual
properties

tactual
experience

affective
behaviour

grit feelings

sensations

Figure t.

The five domainsthat describethe tactualexperience

The structureof the Guide

The Guideconsistsof a specificmind-mapfor eachdomain.In addition, a con
cluding maphelpsyou to assessthe experienceas a whole in the contextof your
relationshipwith the object.



You canusethesemind-mapsas a startingpoint to createyour own mind-maps,
describingthe differentaspectsof this specificdomain.This manualprovides
you with explanationsof the differentaspectsfor eachdomain,helpingyou to
formulateyour own descriptions.

Procedureto fill in the Guide

Startwith the mapon movements,describethe different situationsof interacting

with the object,andconsequentlythe movementsyou makewith the object.

Continuewith the mapson ‘properties’, ‘sensations’,‘affective behaviour’and
‘feelings’. Thesemapscanbe usedin randomorder; you may go backand forth
betweenthe maps,becausesomeaspectsmakeyou think of aspectson the other
maps.

Concludewith the map‘conclusions’on the tactualexperienceof the object,
to assessthe experienceas a whole in the contextof your relationshipwith the
object.

Recommendationsto usethe guide

To createa mind-map,you usethe existingmapsas a startto elaborateon, by
providing descriptionsfor eachbranchon the map. Next, for eachbranch,you
may enlargethe mapby addingas muchbranchesas appropriatefor the specific

aspectyou aredescribing,for example:

You may describeeachaspecton the mapby providing:
• A qualitativedescriptionof the aspect(for exampleas adjective:‘soft’, ‘warm’;

as action: ‘it resistwhen I squeezeit’, or as an association:‘like velvet’);
• An additionalquantifyingdescription(for example‘very’, ‘a little’, ‘terribly’);
• The changesin time of thatparticularaspect(‘it becomessticky after a

while’);
• The (un) pleasantnessor indifferenceof that aspect.

The descriptionsconcernyour subjectiveexperience,don’t worry abouttheuni

versalityor objectivity of whatyou aredescribing.It is your experiencethatgives

meaningto the aspectsincludedin the maps.Useyour own world of experience
to understandwhat the different aspectsrefer to.

Use a descriptionstyle you feel at easewith: usekeywords,sentences,little sto



ries, sketches,images,or a mixtureof thesestyles. Useyour native languageif

you feel moreat easewith it.

You don’t haveto describeall the aspectson the map: if a specificaspectdoesnot

seemrelevantfor your experience,thenleavethat spaceblank. The aspectson

the map are meantas a startingpoint to help you to exploreyour experienceof

touchingthe object, so don’t feel restrictedto them.Add newaspectsif you want

to.

This guide is only aboutthe tactualexperience:whatyou experiencewith your

eyesandearsclosed.So leaveout descriptionsrelatedto the othersenses:this

complicatesyour assessmentof the object’s tactualaspects.



Explanationsfor the mapon movements

Whatyou sense,perceiveandexperiencetactuallydependson the movements
you makewith an object.Therefore,whenconsideringtactualexperiences,it is
importantto havean overviewof thesemovements.In turn, thesemovements
dependon the possibledifferent reasonsyou haveto interactwith an object.

Relevantquestionsfor this map:

• Why do you touchthe objector is the object touchingyou?
• Whatmovementsdo you makewith the object in that situation?

Motivation for touch- Descriptionof the aspect
ing

To explorethe object To explorean object is to try to answerthe ques
tions: what is it? And what is it madeof?
You may want to explorethe objectwhenyou seeit
for the first time, to get to know its physicalproper
ties. You may alsowant to explorea familiar object
to checksomeof its physicalcharacteristicsbefore
usingit.

To play with the object To play with an object is to interactwith it for the
sakeandpleasureof the interactionitself, and not
for its functionalpurpose.It canbe consideredas
the non-functionalinteractionwith an object.
To play with an object is relatedto the question:
whatcan I do with it? Physicalplay may be charac
terizedby the type of movementmade:swinging,
squeezing,moving up anddown, andso on.



To usethe object for The useof the objectfor functionalpurposesis

functionalpurposes characterizedby the desiredpracticaloutputof the
interactionwith the object. Note thatyou may use
the objectfor practicalpurposesthe objectwas not
meantfor originally.

To carry anddisplace Objectsaremovedfrom one usersituationto the

the object otheror carriedaroundbecausethey areportable.
This carryingcreatesa specificphysicalinteraction
with the object.

To takecareof yourself A reasonto interactwith object maybe to takecare

or of the object of the object, for exampleto cleanit or to repair it.
Also, you may usethe object to take careof yourself

or of otherpeoplein your surroundings.

By accident,you touch Somephysicalinteractionsareunintended,they

the objector the object happenby accident.

touchesyou



Explanationsfor the mapon tactualproperties

The mapon tactualpropertiesis aboutthe physicalaspectsof the objectyou
perceive,whenyour attentionis directedtowardsthe objectyou aretouching.
Tactualpropertiesarerelatedto the physicalbehaviourof the object: how it
reactsto your actions.

Relevantquestions:

• Whatcanyou do with the object?
• How doesthe object react?What doesthe objectdo?

Tactualprop- Descriptionof the PossibleDescriptors
erty property

Hardness Hardnessis perceived Hard / soft
as the resistanceof
the materialto being
transformed.

Elasticity Elasticity is perceived Comesbackto its original shape/
as the capacityof the staysin its new shape
materialto get backto
its initial shapeafter flexible/stiff
beingtransformed.

Temperature Extremetempera- Extremehot / extremecold
turesareperceivedat Warm / cold
initial contact,subtle
temperaturechanges
after longerperiodsof
contact.



Weight Weight is perceived Heavy/ light

whenlifting andma
nipulatingthe object.

Balance Balanceis perceivedas Balanced/ unbalanced

reactionto swinging,
to manipulation.

Texture Textureis perceived Rough/ smooth

when strokinga sur- Sticky / slippery

face, andthroughgrip Clean/dirty

on a surface. Wet / dry

Structureandpattern:
Type of details (shape,size,lay
out)
Location: local / overall

Regular/ irregular
Direction

Shape, Shape,volumeand Size: Big or small

volumeand sizeareperceivedin Shape:Curved/ flat,

size contactwith the object, Rich / poor in contrasts,

throughholdingand Complex/ simple.

manipulatingthe Surface:Discontinuities(e.g.

object. holes.)or not

Edges:Sharp/ rounded

Orientation:horizontal/ vertical

Moving parts The dynamicaspects Type of movement,activity

of moving partsof the Requiredforce

object Developmentin time:
Duration
Speed
Flow (rhythm, smoothness)



Explanationsfor the mapon bodily sensations

The mapon bodily sensationsis aboutwhat you senseon your skin andin your
body whenbeingin touchwith the object. It is whatyou experiencewhenyour
attentionis directedtowardsyour own body, insteadof towardsthe object. It is
abouthow you experiencethe objecttouchingyou.

Relevantquestions:

• Whereareyou touched?
• What do you sense?
• What doesthe objectdo to you?

TactualSensations Descriptionof the PossibleDescriptors
sensation

Pressure Pressureis experiencedas Light / intense.
the force with which the ob- Large / small areaof
ject is pressedagainstyour pressure
body. Pressuremay resultin
impressionson the skin.

Vibration Vibration is experienced Light / intense
whenthe experiencedtouch Rapid / slow
or pressurevariesin time Large / small area
with a certainfrequency.

Temperature In interaction,the tempera- Warm / cold
ture of your own body parts Large / small area
may increaseor decrease.



Pain The touchof the object may Type of pain

result in the sensationof Light / intense

pain, dueto too muchpres- Large / small area

sureor stresson the skin, to Physicaleffects (cut,

high or low temperatures,or bruises)

dueto extrememechanical

impacton the skin.

Itch, tickle Itch andtickle maybe the Light / intense

resultof light touch, light

vibration, or of a chemical

reactionof the skin to the
materialthe object is made

of.

Body posture In interaction,you may feel Extreme/ neutral

the movementsyour body

makes,the posturesof your

differentbodyparts.These

posturesmay feel as neutral

or extremepostures.

Applied muscle In executingthe different Strong/ weak

force movementsinvolved in

physicalinteraction,you
sensethe forcesyou haveto
apply.



Explanationsfor the mapon feelings

The feelingsyou havewhenphysically interactingwith an objectcan be de
scribedasbasic,primordial feelings:gut feelings.

Relevantquestions:
• How do you feel?
• What doesit do to you?
• How do theseaspectschangein time?
• How (un) pleasantare theseaspects?

Aspectof feel- Descriptionof the aspect PossibleDescriptors
ings

Body reactions Your emotionalreactionto the Goosebumps
interactionwith the objectmay Shivers
manifestitself in your physical Sweat
reactions:your gut reactions. Increasedheartbeat

Increasedrespiration

Physicalplea- The different sensationsyou Pleasure/ disturbance
sure describedin the mapon bodily Lust / disgust

sensationmaybe experiencedas
physicalpleasure,or as physi
cal disturbance.This maybe
relatedto the experienceof lust,
or disgust.



Affect Your emotionalreactionis re- To feel accepted/ re

latedto the experiencedaffection jected
in interaction.As polarities,you To feel loved or hated

may feel acceptedor rejectedby To love / hatethe object

the object,or you may feel loved

or hatedby the object.
Your own affectivereactionmay

be to love or hatethe object.

Vulnerability Physicalinteractionrelatesto the To feel protected!

vulnerabilityof your own body: exposed

in interactionthereis always To trust the object / or

a possibility to get hurt. Your not

emotionalreactionmay be re

latedto the experiencedvulner

ability.

Energy Physicallyinteractingwith To feel excited

objectshasan impacton your To feel relaxed

energy.The impactmay be posi- To feel stressed

tive: it excitesyou or relaxesyou, To feel an energyleak

or negative:it stressesyou or

causesan energyleak.

Action ten- Touchingthe objectmay elicit Approach/ avoidance

dency a (re) actiontendency.You may Hold / let go

want to let go immediatelyor Take care/ neglect

may want to keepon touching
the object,or experiencethese

reactionssimultaneously.Fur

thermore,the interactionmay
elicit affectivebehaviourof your

side: takingcareof the objector

neglectit.

Selfexperi- The interactionwith the object Your self-experience:for

ence may contributeto the way you example,feeling elegant

experienceyourself. or clumsy.



Explanationsfor the mapon affectivebehaviour

The physicalbehaviourof the objecthasan affectivemeaningto you, experi
encedas the affectivebehaviourof the object.This canbe understoodfrom the
perspectiveof experiencingthe objectas if it was animated.To describethis
affectivebehaviour,you canusethe following aspects.

Relevantquestion:

What is the objectcommunicatingthroughits physicalbehaviour?

Aspectsof Descriptionof the aspect
affective
behaviour

Personality The objectmay seemto expressits personalityin the way it

physicallyreactsto you.
This personalitymay be literally relatedto its tactualproperties
(for exampleit canbe experiencedas a warm or cold, a flex
ible or stiff, rigid personality,andso on). The personalitymay
alsobe describedas charactertraits of living creaturessuchas
people,animalsor otherliving organisms(for example,it can
be experiencedas a mean,a friendly, a sneaky,a supportingor
an impressivepersonality,andso on).
In addition, the personalityof an objectmaybe described
throughassociationswith otherobjects(for examplea weapon
or a cuddletoy).

Relevantquestion:

• What arethe object’s personalitytraits?
• What associationsdo you havewith otherobjects?

Intention The objectmay seemto expressits own intentionsthroughits
behaviour.Theseintentionsreflect the personalmotivations
you haveto interactandtouchthe object: it wantsto be



touchedor not, to play with you or not, to cooperatewith you or

not, and so on.

Relevantquestions:

. Whatarethe object’s intentions’?

. Whatdoesit want?

Emotion The objectmay seemto expressits own feelingsthroughits

physicalbehaviour.It mayseemsad,cheerful,proud,etc.

Relevantquestion:

. What feelingsdoesthe objectexpress?

Power In physicalinteraction,thereis a powermatchgoing on: the

match objectmay be experiencedas stronger,weaker,or as an equal

match.This powermatchengendersthe experienceof being in

control or of beingcontrolled.Furthermore,this powermatch

is relatedto the aspectof dependency:you may dependon the

object,or the objectmay dependon you.

Relevantquestions:

. Who is the strongest?

. Who is controlling whom?

. Who dependson whom?

Physical An objectcanchallengeyou to developphysicalskills andto

skills usethem.The objectmay allow you to developtheseskills in a

very personalway, or imposeits style on you.

Relevantquestions:

. Whatphysicalskills doesthe objectchallengeyou to de

velop?
• Does it allow you to developyour own personalstyle?

Perfect In physicalinteraction,objectsmay form a perfectmatchwith

match you, or not at all. This ‘match’ may be relatedto eachof the

different tactualpropertiesof the object: its temperature,its

hardness/elasticity,its size, its shape,etc. This ‘matching’ may

exist at first touch,or developin interaction,throughadaptation

of the objectto your own physicalcharacteristics.



Relevantquestions:
• How doesthe object match’ you?
• Doesit adaptitself to you physically?

Familiarity An objectmay feel familiar, or strange,new. Also, it may feel
naturalor alien.

This aspectof familiarity may be immediateor may be devel
opedin time, throughinteractionwith the object.
Throughinteraction,the objectcanbe recognizedas ‘mine’ or
‘not mine’, becauseof little physicalchanges:adaptationsto
your body, little marksthat remindyou of your personalhistory,
andso on.

Relevantquestions:
• Doesthe objectfeel familiar?
• Canyou experienceandrecognizeit as ‘yours’?

Feedback! The objectmay physicallyprovideyou with information about
Integrity what is going on or not. If it does,it canbe explicit andclear

aboutit or provideyou with feedbackthat is hardto under
stand.This aspectof providing feedbackis relatedto the in
tegrity of the object: it canbe honestor dishonest(provideyou
with the wrong information).

Relevantquestions:
• Doesthe object provideyou with physicalfeedbackabout

what is going on?
• Is that information clear?
• Canyou trust that information?

Transpar- An objectmay continuouslyaskfor your attention,or disappear
ency in your awarenesswhenyou areinteractingthroughit with

otherelementsin your environment. In thatcaseit becomes
tactuallytransparent:you areableto incorporateit and ‘feel
through’ it.

Relevantquestions:
• Can the objectdisappearin your awareness?
• Canyou incorporateit and ‘feel through’ it?



Explanationsfor the mapon conclusion

Onceyou havedescribedthe differentaspectsof the tactualexperiencewith the

object,you may assessthe overall experience,and its (un) pleasantness.

Aspectsto concludeon Descriptionof the aspect

Type of relationship Tactualexperienceswith objectsevolve in time,

thuscreatinga relationshipwith the object. This

relationshipmay be characterizedby its affective

meaning,similar to relationshipswith otherani

matedorganisms(people,animals,andso on). For

example,this relationshipmay be characterizedas

personal,intimate,professional,distant,and so on.

Relevantquestion:

How would you describeyour relationshipwith

the object?

Body language Together,the physicalandaffectivebehaviourof

the objectcanbe characterizedas its body lan

guage. This non-verbal,physicalway of communi

cation,maybe characterizedby its style.

Relevantquestion:

• What is the communicationstyle of the object?



Aestheticassessment The differentaspectsof the tactualexperiencemay
havetheir (un) pleasantor indifferentqualities,as
you haveindicatedon the separatedmaps. But the
experienceas a whole hasan aestheticquality of its
own.

Relevantquestion:
• Overall, how would you characterizethe tactual

experiencewith the object?
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Chapter6
TactualAestheticsin DesignEducation

6.i Introduction

The challengeof this thesisis to developa frameof thoughtfor tactualaesthetics

that is useful in a designcontext.To assureaffinity with the practiceof product

design,the electivecourse‘Tactility’ at the faculty of IndustrialDesignEngineer

ing at the DeIft University of Technologywas setup andevaluated.

The goal of the course‘Tactility’ was twofold. The first motivationcomesfrom

a researchperspective,becausepartof the interpretationof dataof the studies

presentedin thesetheses,of the developmentof the conceptualframework,and

of the developmentof the TactualExperienceGuidewas donein the contextof

this courseandwith this courseas touchstone.

Next, the main motivation for the developmentof the coursederivedfrom an

educationalperspective,becauseit addressesthe questionwhetherthe insights

in tactualexperienceas developedin the previouschaptersdo supportdesigners

to dealwith the tactualaspectsof their designproject.The courseexploreshow

the conceptualframeworkof the Tactual ExperienceGuidecanbe usedin design

educationto developthe designer’saestheticsensitivity,as well ashis design

knowledgeanddesignskills to designfor the senses(seeFigure 5.2).

The approachto the developmentof the coursewas exploratory.The course

startedwith an openmind towardsthe questionabouthow to integratetactual

aestheticsin the designprocess.At first, the coursestartedwith small groups

of studentsandpreliminaryinsightsin tactualaesthetics.The generalapproach

of the coursewas to exploretactualaestheticsas a teamof studentsandteacher.

The first versionof the courseincludedthe different elementspresentedin this

chapterin a ratherunarticulatedandunstructuredsetting.After severalyears,

the courseevolvedthrough‘learning by doing’ into the currentstructure,beinga

mix of lectures,hands-onexperiencesanddesignexercises.
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This chapterpresentsthe courseTactility in its currentform. It reportsand
evaluatesthe different lecturesandexercisesthatweredeveloped,andconcludes
on generalfindings andrecommendationsfor further developmentof the course
Tactility in the designeducationcurriculum.

6.2 Contextof the courseTactility

The courseTactility was setout in the contextof productdesigneducationto
introducestudentsto designingfor the tactualsenses.As arguedin Chapter5,
the startingpoint for this coursewas that to be ableto designfor the sensesone
shoulddevelopempathyfor the world of experienceof the peopleone is design
ing for. But to be able to be empathiconehasto developone’s own personal
aestheticsensitivity.This developmentwill thereforebe a key issueaddressed
in the courseTactility. In addition,whendesigningfor the senses,designers
needto developdesignknowledgeto be ableto usetheir sensitivityin the design
process,referredto a ‘a designerlyway of knowing’ by Cross(1982) . The design
knowledgeaddressedin the courseTactility hasis twofold. First, the course
developsthe knowledgedesignersneedabolAt tactualexperiencein a specific
domain(domainspecificknowledge).Second,it developsthe skills to designfor
tactualexperience(Figure 5.2). This sectiondiscussesthe differentaspectsof the
acquisitionof designknowledgeandskills as the contextfor the setup of the
coursetactility.

6.2.1 Developingdesignknowledgein the domainof the tactualexperience

An overviewof the paperspresentedat the secondinternationalengineeringand
productdesigneducationconference(Lloyd, Roozenburg,McMahon,& Brod
hurst,2004) leadsto the conclusionthat the developmentof skills, is indisput
ably acquiredthronghdesigning,from designexperience(seefor exampleCross
(2004)). In concordance,the acquisitionof domainspecificknowledgeseems
to shift from instructionsthroughlectures,to an approachbasedon personal
experience.This shift is inspiredby constructivisttheory (seefor exampleAlbers,
Burkardtet al. (2004)),statingthatknowledgeis not learnedas facts through
lectures,but that it emergesas a (re)constructfrom personalinterpretationsof
personalexperiences.

Thus for the developmentof domainspecificknowledgeaswell as of skills in
designing,personalandbiographicalexperienceseemto play a key role, which
fits well with the perceptual/cognitive learningprocessdescribedin Chapter5.
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Besidesaddressingthe questionabouthow to achievethe desireddesignknowl

edge,designeducationaddressesthe differentstagesof the developmentprocess

(Dorst & Reymen,2004).Thesestagesarenot described(yet) for the develop

mentof sensitivityandskills in the domainof designaesthetics.Therefore,a

modeldevelopedin the domainof aestheticsensitivity in art creationwill serve

as a startingpoint. Haanstra(‘994) observedthe following stages:

• The naive:when thereis no frameof referenceto guidethe experienceof art,

art is approachedwith an un-prejudiced,openmind. Onedoesnot possess

conceptsto describethe experience.In creatingart, the naiveoperatesin a

genuineunstructuredway, producingprimitive art. Childrenare exemplary

for naiveart perceiversandcreators.
• The scholar:whenonehasacquireda frameof referenceandhaslearnedto

useit whenexperiencingandproducingart, onecanuseit to reportabout

the experience.The key issueis that the scholarhaslearnedhow to experi

enceandproduceart accordingto establishedrules.

• The expert:whenonehastransformedthe acquiredframeof referenceinto a

personalsystem,the expertdoesnot experienceandproduceart accordingto

rules,but createshis own rules, therebycreatingnew perceptionsandexperi

ences.Moreover, in communicatingabouthis perceptionsandcreations,

the expertcontributesto the developmentof establishedruleson aesthetic

experience.

L-laanstra’smodelon aestheticsensitivityseemsto follow the samebasicstruc

ture as the model Dorstand Reymen(2004) proposedto describethe different

stagesof the developmentof designskills, which are: the novice, the advanced

beginner,the competent,the proficient, the expert,the masterandthe visionary.

Again, thesestagesarecharacterisedby the differentways of perceiving,inter

preting,structuringand solving problems.

The domainof tactualaestheticsdoesnot provide establishedrulesyet, which

leadsto the conclusionthat all studentsstartat the level of the novice andthe

naive. But the conceptualframeworkthat is offeredin this thesiscould be seen

as a startingstructureto work with. From thatperspective,the scholarcould be

discernedform the expertin the way he assimilatedthe framework,andcreated

his own way of working with it.

Both modelson expertisedevelopmentsharethe insight that expertiseis neces

sarily relatedto personaldevelopment.Expertsdo not designby standardrules

andprocedures.New insightsarecreatedandnewworlds aredisclosed.This

involves the developmentof the designer’spersonalstandpointson his designs.
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DorstandReymen(2004) point out that the different levels of expertisedo not
representa linearprocessevolving in time. Different levels maybe addressed
andcoexistwithin a singledesignproject.Accordingto Restrepo,Rodrigezet
al. (2004) a designeducationcurriculumshouldaddressthesedifferent levels
simultaneouslyfrom the start, offering coursesthat supporta studentin knowing
to know (scientific andmethodologicalfoundations),knowingto do (skills) and
knowing to be (formationof the individual). Therefore,the coursewill not only
focuson the developmentof the students’sensitivity towardstactualaesthetics,
but also on the developmentof personaltasteandattitude.

6.2.2Developingdesignskills: exploringdesignsolutionsin the tactualdomain

SchonandWiggins (1992) describedthe processof designingas a conversation
with materials.They elaboratedthis insight from a visual perspective:the conver
sationtakesplacein the mediumof drawinganddependsto a largeextenton the
waysof seeingdevelopedby the designer.Also, designersdevelopedseveralskills
to imagineandvisually presentproductsthat do not exist as tangibleartefacts,
rangingfrom simplesketchingtechniquesto complexdigital 3D modelling. But
thesesketchingandpresentationtechniques,also referredto as ‘visualisation
techniques’,focusmainly on the visual aspectsof a product.

Consideringdesignas a conversationwith materialsseemsto fit well with the
tactualapproachto productdesign.In the tactualdomain,designtakesplacein
the mediumof materialsanddependsin a largeparton the ways of touchingand
feeling developedby the designer.But in contrastto the diversityof visualisation
techniques,designseemsto lack the tools to supportthis tactualconversationin
the different stagesof design.‘Tactualisationtechniques’seemto be quite primi
tive andunderdeveloped.A specificgoal of the coursetactility will thereforebe
to explorehow tactualisationtechniquescansupportthe designprocessin the
contextof tactualaesthetics.The coursefocuseson possibilitiesto developtech
niquesthat allow designersto research,imagineandpresentthe tactualaspects
of a futureproduct.

An importantaspectof the designprocessconsistsin the formulationof the
‘designdomain’: what is the designersettingout to solve?(Schon,1983; Roo
zenburg& Eekels,2001).The problemdomainframedby the designerhasan
importantimpacton the domainof possiblesolutions,thusof the creativespace
of the designer(Hekkert, 2000).Therefore,the courseTactility will also focus
on the contributionof the insightsin tactualexperienceto the formulationand
framing of designdomains.
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6.2.3Communicatingthe tactualexperience

Finally, throughoutthe designprocess,designersneedto be ableto communi

cateaboutthe different stagesof the processand,morespecifically, aboutthe

experientialaspectsof their designconcepts.Tools to supportthe communica

tion in the different stagesareexploredin severaldomains(Buchenau& Fulton

Sun,2000).Likewise, the courseTactility is setout to exploremeansto commu

nicateabouttactualaestheticsduring the designprocess,directedtowardsfellow

studentsandthe teacher.The conceptualframeworkandthe TactualExperience

Guideoffer initial verbalmeansto expressoneself,but they areunlikely to be
sufficient in communicatingthe designconcepts.Like for the visual domain,

whereonecommunicatesthroughcollages,moodboards,renderingsand show-

models,the tactualdomainwill needits own meansto communicatethe differ

ent stagesof designconcepts.

6.3 Educationalobjectivesof the courseTactility

To achievethe objectivesdescribedin the previoussection,the following educa

tional goalswereformulated.The courseTactility aimsto develop:

• The students’designknowledgeby offering insight in the conceptof tactual

aestheticsthroughpersonalexperiences.This involves the developmentof

the students’aestheticsensitivity,personalpreferencesin matterof tactual

aesthetics,andtheir personalpositionon how to designfor this domain;

• The students’designskills by offering designexercisesin which theypractice

the translationfrom designknowledgeto tangibledesignsolutions.This

involves framingthe problemdomain,exploringdesignsolutions,andcom

municatingabouttheseaspectsin the differentphasesof the designprocess.

At the endof the course,the studentsare requestedto write a reportaboutthe

resultsof the different exercises,including an evaluationof the course.In addi

tion, severalmaterialmodelsaremadefor the different designexercises.

The assessmentof the resultsis basedon criteria that evolvedthroughoutthe

differentcourses:

• The quality of the exploratoryprocessfor the different exercises:the original

ity of the questionsthe studentsformulatedas startingpoints for their design
exercisesand the broadnessanddepthof their searchto get materialanswers

to thesequestions;

247



Tactualexperiencein productdesigneducation

• The quality of the translationof the findings of their exploratorysearchinto
new tactual’ concepts:the capacityto formulateabstractconclusionsbased
on their materialexploratoryresults,andto generateinnovativeandunex
pectedmaterialdesignsbasedon theseabstractions;

• The completenessandconscientiousnessof the different presentationforms;
• The overall effort investedin the course.

6.4 ThecourseTactility in ProductDesign

The courseTactility (ID5362) was presentedas an electivefor the masterstu
dentsat the Facultyof IndustrialDesignEngineeringat the Deift University
of Technology,from 2000to 2006. In this periodthe elective,lastingeight
weeks,wasorganizedten times.A maximumof 20 studentsparticipatedin each
course.The coursewas scheduledfor two hoursperweek,complementedwith
two hoursof homeworkperweek.

6.4.1 Structureof the course

Table 6.i The time scheduleof the courseTactility.

Week Exercises Lectures

Weeki Awarenessexercise The meaningof touch
Introductionto Awarenessexercise2

Week2 PresentationAwarenessexercise2 The TactualSenses
Introductionto Designexercisei

Week 3 PresentationDesignexercise TactualAesthetics
Introductionto Designexercise2

Week4 PresentationDesignexercise2 Communicatingtactual
experiences

Week 5 Individual coachingsessions

Week6 Individual coachingsessions

Week7 Individual coachingsessions

Week 8 Final presentationDesignexercise2
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The contentandstructureof the courseevolvedthroughouttheseyearsinto a
mix of lectureson the differentaspectsof tactualexperienceandof severalshort
exercises,following the schedulepresentedin Table 6.i. This developmentwas
basedon discussionswith studentson the contentof the courseandon the
feedbackthe studentsprovidedat the endof eachcoursethroughtheir evalua
tion reports.

6.4.2 Lectures

The lecturesin the courseTactility providebackgroundinformationon the
tactualsensesandintroducethe conceptualframeworkdevelopedin this thesis.
The lecturesarebasedon the contentof the first threechaptersof this thesis.

During the lectures,the different topicsarepresentedthrougha mix of a verbal
introductionillustratedwith visual imagesanda groupdiscussion,askingthe
studentsto participateby providing possibleillustrationsof the theoryfrom
personalexperiences.In addition,the theoryin the lecturesis illustratedwith
objectsthat arecharacteristicfor specificaspectsof tactualexperience.These
objectsarehandedout to providehands-onexperiencesduring the lectures.Goal
of this mix of theoryandhands-onexperienceis to presentthe theoryright from
the startas a structureto work with in a personalizedandexperientialway.

The lectureon the meaningof touchis basedon the first chapterof this thesis(
1.2). The lecturestartswith a question:‘What doestouchmeanto people,accord
ing to you?’. This resultsin the generationof a collectionof possiblemeanings
andexamples.In writing down thesecommentson the blackboard,the content
of\ 1.2 emerges.Eventually,if someaspectsdo not emergefrom the comments
of the students,they areaddedat the endof the lecture,to completethe over
view.

The lectureaboutthe tactualsensesis basedon Chapter2 andthe first partof
Chapter3, both introducingthe tactualpropertiesof objects:the physicalaspects
of the bodylanguageof objects.The lectureis presentedthroughthe first three
mapsof theTactualExperienceGuide: the mapson movements,on sensations
andon tactualproperties,which arehandedout at thebeginningof the lecture.
The studentsareencouragedto takenoteson the different maps,to become
familiar with them.

The lectureon tactualaestheticsis basedon the secondhalfof chapter3, con
cerningthe affectivemeaningof the body languageof objectsandis presented

249



Tactualexperiencein productdesigneducation

throughthe last threemapsof the TactualExperienceGuide: the mapson affec
tive behaviour,gut-feelingsandon conclusionson the tactualexperience.Again,
thesemapsarehandedout at thebeginningof the lecture.

The lectureon communicatingabouttactualexperienceintroducesthe useof
visual imagesas a possiblemeansfor communicationin the designprocess.
Startingpoint for this lectureis the principle that in somecasesan imagemay

be illustrative for an experience,andthatthe analysisof the imagemay create

a startingpoint for refining the experience.For thatpurpose,the imagehasto
showpeoplein interactionwith somekind of object,animal,or otherhumanbe
ing. Imagesof peopletouchingandholding otherobjectsseemto communicate
betteraboutthe tactualexperiencethan imagesof objectsalone,becauseimages
of touchingpeopleallow us to feel whatthey feel (Keysers,2004). For example,

to try to expressandrefinecollaboration,an imageof two acrobatsflying in the
air providesus with a differentnuancethanan imageof two moving mencarry
ing a couch.

The lectureusesvisual advertisementsto illustrate the powerof imagesin com

municatingabouttactualexperiences(seealso Figure 6.i). Theseadvertisements
arepresentedto inspirestudentsto collect their own visual imagesthat illustrate
their own experiences,without pretendingto offer a theoryaboutthis matter. It
is emphasizedthat the imagecannotreplacethe verbaldescription,it illustrates
andaccentuatesit.

Figure 6.i.
Examplesof advertisementsthatuseimagesof tactualexperiences

I
-J

S!.I.Ml!p III
E

1k fit romfofifibte by thy

OS YOU ore at flight.

250



6.4.3 Exercises

Two typesof exercisesaredevelopedfor this course.First of all, the studentsare
presentedwith awarenessandsensitivitycreatingexercises,meantto introduce
the differentaspectsof tactualexperiencethroughpersonal,hands-onexperi
encesandto enablestudentsto discoverpersonalpreferences.

Second,the studentsarepresentedwith designexercises,to learnhow to shift
from awarenessandobservationto creation,andto learnhow to incorporate
tactualaestheticsin the practiceof productdesign.During the exercise,the
studentslearnhow to relateexperienceto tactualproperties.For thatpurposethe
studentis first confrontedwith a shortexerciseas a starter,followed by a more
elaboratedesignexerciseof weeks.

The following paragraphspresentthe differentexercises,describingtheir goals,
their procedures,andconcludingwith their results.

6.4.3.1AwarenessexerciseI: Blindfolded tactualexploration

Goal of the first exerciseis to introducestudentsto the world of touchwithout
preliminaryknowledge,as an open-mindedencounter.The exerciseis inspired
by the studypresentedin Chapter4, whereblindfoldedparticipantswerecon
frontedwith unfamiliarmaterialobjectsto exploretheir tactualproperties.The
resultsof that studyshowedthatbeingblindfoldedstimulatespeopleto focuson
the tactualsensesandto discoverthe ‘own-ness’of the tactualworld by exploring
the propertiesof objectsandby imaginingwhat could be donewith the objects.

Figure6.a.
Examplesof objectspresentedto the studentsin the first awarenessexercise.
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Stimuli

For this exercise,a collectionof differentproductsis assembled,coveringthe
differentaspectsof the tactualpropertiesof objects,similar to the diversity of
the stimuli offeredin the studyof chapter4. In addition, the objectsdiffer in
shape,size andmovingparts.The productsarepresumedto beunknownto the
students,to stimulatethemto tactuallyexplorethe objectsfor a longerperiod
andin all their tactualproperties.Fruitful sourcesof tactually interestingbut
unknownobjectsarepet shops,toyshopsandhealthshops(massageattributes).
Objectsfrom naturearepart of the collectionas well, for examplea largepine-
cone,anda largesmoothriver rock. Theseobjectsmaynot be unknownat first
touch,but they areaddeddeliberatelybecausethey evokediscussionon ‘natural’
versus‘artificial’ materialsandobjects.

Procedure

Studentsare seatedandblindfolded.They eachreceiveoneobjectto explore.Af
ter havingexploredthe objectin its different aspects,the studentspassthe object
to eachotheroneby one,until they receivethe objectthey startedwith. Over
all, a setof about20 objectsis exploredin about30 minutes.To stimulatethe
studentsto explorethe different tactualpropertiesof the objects,theyare asked
to explorethe movementsthe objectelicits, to explorewhatyou can do with it,
andto explorewhat the objectdoes.Theseinstructionsarebasedon the findings
in chapter3 and4 showingthat tactualperceptionis relatedto movementand
is experiencedasphysicalbehaviourof the object. Moreover,the purposeof the
instructionsis to makestudentsdiscoverthat the objectsdiffer in their aesthetic
potential: their capacityto elicit different typesof movementsandtheir capacity
to elicit aestheticexperiences.During the explorations,the studentsareallowed
to commentspontaneouslyon their experiences.After all objectshavebeen
explored,the blindfolds aretakenoff, andthe studentsareallowedto explorethe
visual propertiesof the objectsthey havebeentouching.The exerciseis conclud
ed with a discussionon the different experiencesduring the exercise.

Results

The commentsof the studentsduringandafter the exerciseshowthat the
exerciseis a vivid andprobingintroductionto tactualexperience.The following
topics seemto emerge:

• Studentsareenthusiasticaboutthe exercise.Blindfolded experiencingof ob
jects is surprisingandfascinating.This way of tactuallyexperiencingobjects
seemsto havean exciting aestheticvalue in its own right. Especiallythe fact
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that the objectpresentsitself immediatelyin a physicalway without visual
anticipationis thrilling andconfrontational.
Studentsdiscoverthat the tactualpropertiesof the objectsarerelatedto the

movementsthey make.Moreover,they becomeawarethat someobjectselicit

manydifferentmovementsandthereforeareperceivedin manydifferent

ways,whereasotherobjectsdo not. In addition,objectsdiffer in the lengthof

time they stimulatesomeoneto move: someobjectsstimulatepeopleto keep

on moving,whereasotherobjectsareput asidequite soonafter receiving

them.Nevertheless,theredoesnot seemto be consensusaboutthis effect for

eachobject.
• The studentsaresurprisedby the differencesbetweenhow the objectsactu

ally look andhow they thoughttheywould look while exploringthemtactu

ally. The commentssuggestthatthesedifferencesmostly concernthe sizeof

the objectandits colour.
• The studentsare surprisedby the fact that the aestheticexperienceof these

objectsdiffers from personto person.The sameobjectmay feel pleasantfor

somebody,but disgustingfor somebodyelse.Although we know this phe
nomenonfrom the visual domain(‘tastesdiffer’), it leadsto surprisewhen

peoplediscoverit is also the casefor tactualaesthetics.Thesedifferencesdo

not seemto lead to discussionaboutwho is right andwho is wrong. Quite on

the contrary,they leadto amusement.
• The studentsdiscoverthat intenselytouchinga setof objectsmay be exhaust

ing. After a while, they becometired of touchingandreportthat they cannot

absorbanymoreandneeda break.Experiencewith this exercisesuggests

that a setshouldnot exceeda total amountof 20 objects.

6.4.3.2Awarenessexercise2: What is pleasantto touch?

Goal of the secondexerciseis to createawarenessfor the aestheticaspectsof the

tactualpropertiesof objectsandto discoveranddeveloppersonalpreferences.

Procedure

Studentsareaskedto bring different objectsto the class:3 objectsthat areap

preciatedfor their tactualqualities,and3 objectsthat arenot. In class,each

studentputshis objectson the table,mixing thepleasantandunpleasantobjects.
The studentswalk aroundthe differenttablesto explorethe different objects,to

exploretheir propertiesandto evaluatetheir pleasantnessor unpleasantnessto

touch.Next, the studentsareaskedto presenttheir collectiononeby one,moti

vating their choice,andto reflecton what theydiscoveredabouttheir personal
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preferences.The exerciseconcludeswith a discussionon thesefindings.

This exerciseprovidesan introductionto the lectureon tactualaestheticsandto
the conceptualframework.During the lecture,the teacherillustratesthe themes
from the TactualExperienceGuidewith examplesthat emergedfrom this exer
cise.

Results

The resultsof the exercisereflect the commentson the first exercise,underscor
ing their relevancefor the tactualexperience.

The studentscommentthat it is difficult to find goodexamplesof objectsthat
feel goodor bad. Overall, it seemseasierto find examplesof objectsthat feel
goodthanobjectsthat do not. Studentsreportthat they feel ‘naive’, starting
to explorea new domainwithout havinga frameof referenceaboutwhat is
generallyconsideredas a correctresult.This createsinsecurity: ‘Am I doing
it right?’, ‘Can I bring this to classor will it be ridiculous?’.This naïvetéseems
partly reflectedin someof the objectsthat arebroughtto class:initially, soft
cuddletoys androughsandpaperare over-representedin the collections.
Throughoutthe course,studentscomewith lessobviousandmoresophisti
catedexamples,which leadsthe studentsto discoverthat, evidently, they have
to go throughtheseinitial clichésto developa morediverseandpersonal
collection.

• Again, the studentsaresurprisedthat it is difficult to recognizein each
other’scollectionswhich objectsarebroughtin becausethey feel good,
andwhich arebroughtin for the oppositereason.The explanationsof the
studentsoftenrevealthatmovementsare important: ‘It doesn’tfret good when
youjust hold it in your hand,but whenyou caressit in this direction it is really
smooth’. Notwithstandingtheseclarifications,the resultsunderscorethat
tastesdiffer, also in the tactualdomain.

• The reflectionon students’individual preferencesrevealsthat theseprefer
encesdiffer with respectto different aspectsof the body languageof objects.
On the onehand,studentsreportconclusionson the physicalaspectsof this
body language,for example‘I like soft,flexible objects,and they haveto have
weight’. On the otherhand,studentsrelatetheir preferencesto the affective
aspectsof body language,for example: ‘I don’t like it when objectsforce me to
be carefulwith them’, or ‘I like objectsthat haveaspectsto discover,that challenge
you’.

• Again, studentsreportthat touchingis intensiveandtiring. As oneof the
studentsreported:‘At the end I couldn’t stop touchinganymore,I was awareof
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touchall the time, I had to pick up everythingto explore it. This exercisedrove me

crazy!’.

6.4.3.3Awarenessexercise2 (alternative):Material encounters

An alternativesecondawarenessexercisefocusesespeciallyon materialsand
their characteristics,andis meantto stimulatestudentsto becomeawareof the
useof differentmaterialsin the productsthat surroundthem, andto become
awareof the effect of thepropertiesof thesematerialson the tactualexperience

of theseproducts.

Studentsareaskedto exploreduring oneweekthe encounterswith a specific
materialof their choicefrom the following list of possiblematerials:wood,
metal, textile, paper,glass,soft plastics,hardplastics,andceramics.For each
material,a groupof two to threestudentscomestogetherto sharetheir findings,
andto put togethera ‘portrait’ of the materialthatcharacterizesthe encounters
with this materialin daily life. If possible,the studentsareaskedto bring some

exemplaryobjectsto the classwhenpresentingtheir findings; followed by a
groupdiscussion.

The resultsof thesematerialencountersshowthat materialsconsistentlycon
tribute to a specifickind of tactualexperience,andthat theseexperiencesoften
seemto he doublefaced.For example,wood is experiencedas comfortingbut
offers dangerousexperienceswith splintersandmay sometimesbe somewhat
filthy. Metal is experiencedas distantbut trustworthyandhygienic,andpaperis
experiencedasweakbut it may cut one’shandin a sneakyway.

The exercisedoesnot seemto go beyondthe clichésonecancomeup with by

just sitting down andreflectingon thesematerials.It doesnot takethe students

througha phaseof discoveryof the unknown.Therefore,it is decidedto remove

this exercisefrom the program.It is expectedthat this exercisewill gainmore
depthwhen it is followed up with a designexercisewherethe discoveredmate
rial characteristicsserveas a startingpoint for a productin a specificcontext.A

startingquestionfor the designexercisewould be: wheredoessucha personality
andbehaviourfit?

6.4.3.4Designexerciseia: Designof pleasantandunpleasanttouch

For this first designexercise,the studentsareaskedto transforma woodenstick

(30 cm, 0 2.5 cm) into an objectthat feels pleasanton one side andunpleasant

on the otherside.The exerciseis doneat home.The studentsareallowedto use
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any materialandany creativetechniquethey like. Again, the resultsof the exer
cisearepresentedto the otherstudentsin class.First the transformedsticks are
passedto eachotheroneby one. Next, the studentsmotivatetheir choicesand
give a shortcommenton the exercise.The exerciseconcludeswith a discussion
on the different findings.
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Figure 6.4.
Examplesof designsof productsliterally beingpleasanton onesideandunpleasanton theother
side.
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The resultsof the exerciseandthe commentsof studentsleadto the following
observations:

• The studentsreportthat the aestheticaspectsof the resultsareoften different
from whatthey expect.It is difficult to predicthow a particulardesignsolu
tion will feel. It is only oncesomethingis actuallymadethatonecanevaluate
how it really feels. Stearinewax is a good exampleof this phenomenon:stu
dentsrememberthat it is nice to play with, but oncethey covereda broom
stick with it, theywere disappointed.The samething holds for spikes:they
areoften appliedinitially becausethey arethoughtof as terrible to touch,but
a broomstickwith spikesin a particularpatternmay actuallyfeel good, ‘You
squeezeit, andyoufeel that it could hurt you, but it doesn’t really hurt you because
of thepattern.It isjust the right amountofpleasantpain’.

• In makingthe objects,studentsdiscoverthat the aestheticaspectsof touch
arenot clearconcepts.Physicalpleasuremay imply tendernessaswell as
erotic aspects,whereasphysicalunpleasantnessmay imply pain, disgustor
creepiness.Moreover, the exerciseunderscoresthatthesetwo domainsdo
not haveclearly definedborders:physicalpleasantnessandunpleasantness
aremixedphenomenaandmayvary in time: ‘In the beginningit reallyfelt
good, but aftera while it becameirritating’.

• Again, the solutionspresentedby the studentshaveto be experienced
throughdifferent movements.Somesticks aremeantto be squeezed,others
to be caressed,othersto swing aroundwith, andso on. The intendedmove
mentsarenot evidentfor all sticks,andneedinstructionsto be able to experi
encethe interactionit its full right.

• Finally, the exerciseshowsagainthatwhat may be experiencedaspleasant
to one, maynot be pleasantto the other,often as a surpriseto the students:
‘You really like this!?’. But it seemseasilyacceptedthat the tactualexperience
differs in its aestheticvalue.

To conclude,the exerciseprovesto be valuableas a designexercise.In addition,
the exercise deepensthe explorationof personalpreferences.Unfortunately
the curriculumdoesnot provideenoughtime for severalshortdesignexercises.
Therefore,this exerciseis not alwayspart of the curriculum,but alternatedwith
designexerciseib.

6.4.3.6Designexerciseib: Designfor non-functionalinteraction,the ‘Gris-gris’.

Goal of the exerciseis to makestudentsawareof aestheticbehaviourin physical
interaction.This behaviouris relatedto the non-functionalmotivationsto inter
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actwith anobject, especiallythe playingwith the object (Chapter3 andChapter

4). Next, the goal of the exerciseis to showthat it is inspiring to makethese

affective aspectsof non-functionalinteractionpart of the designprocess,because

they may leadto attractiveandrich interactions.

Studentsare askedto observethemselvesin the way they fiddle with objectsjust

for the sakeof the experience.The studentshaveto characterizethemovements

they make,andtry to pinpoint their ‘stereotype’movements.In addition, the

studentsare askedto formulatethe possibleaffectivebenefitsof the interactions.

Oncethe studentsfound out what their characteristicnon-functionalmovement

is andwhatthis movementmeansto them,they areaskedto studywhat tactual

propertiesan objectneedsto have,to offer an optimal interactionexperience

for that specificmovement.The studentsareaskedto designa small hand-

held objectthatelicits thesestereotypemovements,offering a pleasanttactual

experience.This object is referredto as a ‘gris-gris’, a Frenchword for anobject

thatone carriesaroundin his pocketwith no otherreasonthanto play with

it. The designsarerealizedandbroughtinto the classroomto presentto each

other. First, everyoneexperienceshow it is to play with theseobjects.Next, each

studentcommentson the developmentof his/herobject. Finally, the students

reflect on possibleapplicationsof suchinteractionsin functional objects,as ad

ditional features.Theseconceptsarepresentedas sketches.

The exerciseled to the following observations:

• The stereotypicalmovementsstudentsobserveareoften referredto as ‘My

nervoustic’, becausethesemovementsarestronglyrelatedto relieving stress

or avoidingboredom.The purposeof this exerciseis to showthat this behav

iour is normal,meaningfulandlongedfor, andthat it shouldnot be referred

to as a tic but as an aspectof physicalinteractionin its own right.

• Overall, studentsareexcitedwhenthey discovertheir own stereotypical

movement:‘I’m a real squeezer’,or ‘I love to try to breakdowa everythinginto

as little piecesaspossible’.Also, whenthey discoverthatoncetheyhavemade

the ‘perfect’ objectto do so, they cannotstop playing with it. In mostcases,

the exerciseshowsthat this stereotypicalandrepeatedplayingwith objectsis

relaxing for the onewho is playing,but irritating for the surroundingpeople.

• Studentsdiscoverthat the way of playing with the gris-gris may evolve in

time: at first, oneplayswith it the way it was intendedto, but after a while

one startsto discovernew aspects,newways of playing.

• The studentsreportthat the exerciseinspiresthemto consideralternatives

for ‘pushinga button’ in future interactions.However,to developsuchalter-
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natives,the translationinto new interactionconceptsshouldbe a real design
partof the exercise,andshouldbe allowedmoretime thanavailablein the
presenttime-schedule.

Table 6.2
Resultsof designexerciseib: designfor non-functionalinteractionSummaryof somestereotypical
movementsandpossiblebenefits.

Examplesof movement Examplesof interactions Possiblebenefitsand
effects,reportedby the
students

Clicking Clicking the mechanism Makesme concentrate
of a pen,openingand
closingone’s mobile
phone.

Swinging Swinginga key chain Makesme daydream-
aroundone’s finger. ing

Doing little tricks Flipping a coin or turning Passtime,
a penaroundone’s finger Entertainment,

Destroyingin as little Tearinga coastermadeof Supportsme in dif
piecesas possible thick paper ficult conversations.

Caressing Stroking the surfaceof Makesme feel safe,
one’s mobile phone, Calmsme
strokinga particularpiece Makesme daydream-
of one’s clothes. ing

Exploring holes Puttingone’s finger in Gives me physical
the hole of a beerbottle. pleasure,

Thrilling

Building, putting Playingwith a paperclip, Passtime,
together addingotherlittle objects Helpsme in difficult

to it conversations
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Balancing Making a pile of objects Passtime,

on the table, till they Entertainment

tumbleover.

Squeezing Squeezingin a rubber Calmsme

ball

Turning Turning a ring around Makesme daydream-

one’s finger. ing,
Helpsme to concen
trate

Tapping Tappingwith the fingers Stressrelief

on a table,on one’s leg.

Tappingwith the feet on

the ground.

Chewing Chewingon the backside Helpsme to concen

of a penor pencil. trate

Folding Folding little piecesof Helps in difficult con-

paperfrom candyor versations

chocolatebarsas often as Passtime

possible.
Folding a tablenapkin,

againandagain

Straighteningthe lay- At a diner table,arrang- Gettinga clearmind

out of objectson a sur- ing the eatingutensils, beforestartingsome-

face, arrangingthemin andpositioningthe wine thing.

relationto eachother. glassaccordingto the pat- Helps in difficult con

tern of the table cloth. versations

Puttingobjectsin a Passtime.

specificorderat a desk,
beforestartinga new
task.
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Figure 6.5d
A Gris-gris to fold in manydifferentways.

Figure 6.5
Resultsof designsof a gris-gris for playful interaction

Figure 6.5a Figure 6.5b
Overviewof Gris-gris. Gris-gris with a hole andwith surfacesto caress

Figure 6.5c
A gris-grisconsistingof two magnetrings, to click with

Figure 6.5e
A gris-gris to caressand to be caressed
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6.43.7Designexercisea: Designof a productwith a personaltouch

Goal of this last designexerciseis to bring togetherthe lessonslearnedfrom the

previousexercisesin onefinal productdesignexercise,within a specificcontext,

usingthe TactualExperienceGuide.The studentsareaskedto redesigna prod

uct in sucha way that the interactionwith the devicebecomesa pleasanttactual

experiencefor themselves.

The exercisehasthreephases:

In the first phasethe studentsexploretheir tactualexperienceswith the existing

product,usingthe TactualExperienceGuide.This explorationresultsin insight

in the object’sbody languageandthe relation to the aestheticaspectsof the

experience.In the secondphase,the studentsformulatethe desiredbehaviourof

the object throughwords andcollagesof visual images,againusingthe Tactual

ExperienceGuideas a frameof reference.Third, the studentsredesignthe new

productin ‘tactual’ sketchesand3D models.To supportthe designprocess,a

specificprocedurewas developedthroughoutthe different coursesdevelop

mentof the course,alsoreferredto as ‘designingby touch’, or ‘designingfrom

the guts’. To find new designsolutions,studentswereaskedto tactuallyexplore

otherobjectsthathavethe desiredbehaviour,to analysetheir tactualproperties

as a sourceof inspirationfor their design.Their resultswerepresentedtwice to

the group: onceafter the first two phases,andonceafter the final designis fin

ished. In betweenthe plenarysessions,the studentsarecoachedin pairs,each

coachingsessionlastingzo minutes.

This exerciseis alternatelygiven in two different setups. In the first setup, all

studentshaveto work on the sameobject. In the secondsetup, the studentsare

allowedto choosetheir own objectto redesign,with the only requirementthat

the studentshouldhavea personalrelationshipwith the objectandin someway

experienceit as unpleasant.Both set-upshaveadvantages.In the first setup,

the studentsinspireandlearnfrom eachother in the plenarysessions,because

they areableto sharetheir experiences.Seeingandhearinghow otherpeople

experiencethe samekind of objectscreatesa rich andfruitful overall insight in

the experienceof a particularkind of product.The disadvantageof the first set

up is that somepeoplehaveto work on a topic thatdoesnot inspire them. In the

secondsetup, studentsare allowedto work on an objectthat fascinatesthem,

but theymiss the sharingof the experiencesandthe resultingdiscussions.

Examplesof objectsthat arechosenduring this exerciseas a pre-givenare:

handheldgamecomputers(Gameboy’s),remotecontrols,mobile phones,and

bunchesof keys. In the secondsetup, studentscomeup with diverseobjects

suchas juggling sticks,kitchenutensils,tools, wallets,backpacks,CD boxes,

watches,andso on.
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offering a cosy support.This was achievedby the textureandwarmthof the material,the sizeandthe
ahapethat allows a specialrelaxedgrip without pouringthe coffeeover, and that doesnot coveryour
facewhenyou drink from it.

Figure 6.7

Resultsof designexercisea: The juggling cones
The currentjuggling conesof this studentwerenot cooperativein the learningphase,anddid not
‘participate’ in the movement.Theywere indifferentto whetheror not shewasjuggling with them.
In addition, dueto their shapearid hardmaterial,theyhurtedherwhenshecaughtthem.The cones
shedesignedare filled with water.When playedwith, the movementof the waterslightly slowsdown
the movementon the right moment,giving the feeling that the juggle conesareconsiderateand
enjoy to participate.In addition, the conesarewrappedwith s soft rubbermaterialfilled with sir, to
allow for a gentletouchwith a firm grip whenbeing caught.

Figure6.6

Resultsof designexercisea: The coffeemug
The currentmetalandplastic coffeemugof this studentwas distantand cool on the outside.The
experienceof holding the mug did not matchthe cosinessand the feelingof havinga relaxing
moment.The studentwantedto experienceher the mug as ‘sharingthe specialmoment’,andas
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Figure 6.8

Resultsof designexercise2: The mobile phone.

The mobile phoneasksfor attentionin a pertinent

way. This studentdid not feel at easewith herphonein

her pocket,because,it felt too closeand intimate.Also

in situationswhereshedid not want to be disturbed

shewould feel the phonebuzzingfor attention.She

researchedwhat body partsare lesssensitivefor those

signals.Shedesigneda phonethat is carriedaround

her wrist whenshewantsto be reachable,andaround

her anklewhen shedoesnot want to be disturbsd.

Throughexperimenting,she found out that shedid

not havedifficulty neglectingthe call when the phone

wasmore ‘distant’.

Keys arechaotic,hystericaland try to escapewheneveryou try to catchoneof themout of the whole

bunch.In addition,keys hurt you whenyou carry themaroundin your pocket, trying to pokeyou in

the leg. Thesedesignsare examplesof attemptsto ‘tame’ thesekeys.

Figure 6.io The mobile phone

The currentmobile phoneof this studentdid not

createa world of its own in which onecould escape

form the outsideworld to communicatewith some

body in an otherspace.The redesignallowed her to

experiencethe ‘outside’ of thephonedifferent from

the ‘inside’. The outsidecomplieswith the shape

andtextureof her hand,whereasthe interaction

with the smoothandsimpleinsideallows for a

gentletransitioninto the ‘other space’.

1(1

Figure 6.9

Resultsof designexercise2: The bunchof keys
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Figure 6.n
The CD box. This studentexperiencesa CD box

as an object that doesnot want to be opened,

and onceit is, it doesnot want to let the CD go,

it seemsto struggleto keepit in. The student

designeda CD box with the oppositebehav

iour: openingthe box is a pleasantand delicate

movement,like a dance:oneslidesthe two

halvesof the bnx nver eachothecto openit. In

this opening,the box offers the CD like a waiter

offers you your plate.

Figure6.iz.

The mobile phone.

In use,mobile phonesto not become‘yours’,

T they do not adaptthemselvesto you. This

studentexploredthe possibilitiesto experi

encea phoneas familiar as an old shoe.The

redesignwith a leatherlace thatonecan play

with by wrappingandunwrappingit during

the telephoneconversationsallows for sucha
personalisation.

The commentsof the studentsshowthat this exerciseintroducestwo newper
spectiveson productdesign:designingthroughthe senses,anddesigningfrom
a personalworld of experience:

First, to incorporateawarenessfor the tactualsensesin the designprocess
seemsto be experiencedas a newway of designing.Although the exercise
wasnot meantas such,it is an intriguing observationthat designingfor the
tactualsensesshedsa new light on productdesignas a whole, The coreof
this newapproachseemsto he the shift from thinking in productsin interac
tion to thinking in productbehaviourin interaction,This is strengthened
with the insightthat to designfor tactualexperienceis to designfrom and
throughtactualexperience.This new approachbecomesparticularlyexplicit
in the fact thatmoststudentsdo not makesketchesduring this designexer
cise,but directly designwith 3D modelsandmaterials,

• Next, the exerciseconfrontsstudentswith the experienceof designingfor
themselves,Initially, this approachelicited somestrongdiscussions,raising
the questionaboutthe valueof sucha personaldesignprocess.For example
as onestudentpointedout: ‘I’m not hereto learnaboutmyself I want to learn
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how to designfor others’, or as anotherstudentaskedmore timidly: ‘Are you

surewe areallowed in this University to designfor ourselves?’.

Throughouttheyears,the insightwas developedthat the exercisehasthe educa

tional goal to help studentsto developtheir own ‘database’of tactualexperiences

to work from, andthatoneneedsthis self-knowledgeto be able to empathi

cally understandotherpeople.Theseargumentsseemsatisfactoryto motivate

studentsto go on with designingfor themselves.Eventually,after completingthe

exercise,moststudentsreportthat to designfor themselvesis a strongpositive

experience,sometimesevenreferredto as a relief. As onestudentformulated:

‘This was liberating!finally I can do what I want, andmakesomethingexactly the

way I like it’.
However,designingfor oneselfeventuallyraisesthe questionabouthow to

designfor the other. From the discussionsamongthe studentsat the endof the

exercises,the following generalconsensusseemsto emerge:

Althoughonemay setout to designfor experience,one cannotforce affective

meaningon people.Designersmay try to designthe body languageof an object,

but they do not know whetherthe objectwill get the opportunityto expressitself

in the interactionwith others,becausedesignersdo not control whetherthe user

will experiencethis languagethe way it was meantto be.

However,to designfrom personalexperienceseemsto add to the designed

objectsa specifickind of inspiration,which is recognizedby the studentsas an

authenticquality regardlessof the aestheticvalue it may representfor ananony

moususer. It seemsthat this authenticityleadsto objectswith a high tactualaes

theticpotential(see 4.8.2),becausewhateverthe reactionof the otherstudents

is, the designresultsarenot likely to elicit indifference.In otherwords,the value

of designingfor personaltouchleadsto tactuallyexpressiveobjects,regardlessof

what they areexpressing.

6.5 Evaluationof the course

The evaluationof teachingtactualaestheticsandof the different elementsof the

courseafter eachsessionled to the following conclusionsaboutits approachand

content.

6.5.1 Developmentof insight in andsensitivityfor tactualaesthetics

A primary goal of the courseis to developa student’ssensitivityfor tactual

aesthetics.The resultsof the courseshowthat this developmentfits the stages
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of the expertisedevelopmentprocess,as observedby Haanstra(1994) when
studyingaestheticsensitivity in art (creation).It seemsthat the coursepresents
all threestagesin a nutshell.The stageof beingnaïveis recognizedby students
whentheystartthe explorationof tactualexperience:theybecomeawarethat
they haveno frameof referenceto work from. The secondstageseemsreflected
by the fact that sometacit clichésseemto exist abouttactualaesthetics:pleasant
nessis easilyassociatedwith a soft, fluffy world with friendly roundedshapes.
And unpleasantnessis at first associatedwith harsh,hardandcold materials.
The expertlevel seemsreflectedin that it is often only after thesefirst possibili
ties areexploredand assimilated,that studentsexplorethe lessobvious. It is
thereforethat somestudentsrefer to their work as ‘tactual discoveries’,touch
ing the stageof the expert,wherenewexperiencesarecreated.In addition, the
stageof the expertseemsreflectedby studentswho, ratherthanmerelyadopting
the vocabularyofferedby the TactualExperienceGuide,addnewthemesto the
conceptualframeworkandtransformsomeconceptsinto their own words.Thus,
not only the way its conceptsareusedin design,but alsothe customisationof
the frameworkto personalinsightsis a sign of the developmentof expertise.

Throughoutthe differentexercises,the studentspresentthe resultsto each
other,which provesto be a fruitful meansto deepeninsight into their own
experiences.The differencesin experiencesof physicalinteractionshelp the
studentsto articulateand reflecton their own likings anddisliking. The fact that
theseexperiencesarepresentedas personalinsteadof general,leadsto a pleas
antmeetingandsharingatmosphere.It is not a matterof convincingeachother,
but of beinginspiredby eachother.The comments‘Yes, I know thatfeeling!’ and
‘Really? Ifeel completelythe opposite’areboth frequentlyexpressedduring the
group-meetings.Thesegroupdiscussionsshouldbe acknowledgedfor their
valuein the developmentof tactualaestheticsensitivity, andform a substantive
part of the course.
The coursesetout for a personaldevelopmentof the studentsin mattersof
tactualaesthetics.The groupdiscussionsaboutpersonalpreferencesprovedto
be a fruitful contributionto one’s insightsin one’s personalityandto be ableto
be explicit aboutit.
The evaluationof the courseintroducedthe questionon how to assessits differ
enteducationalgoals.The designexercisesareassessedalongthe standardcrite
ria developedin designeducationprojects:assessmentof product,process,and
presentation.But how to assessthe developmentof aestheticsensitivity?How to
assesspersonaldevelopmentin aestheticpreferencesandstandpoints?So far, in
the contextof the courseTactility, this developmentwas assessedbasedon the
acquireduseof the conceptualframeworkprovidedin the TactualExperience
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Guide, andthroughassessmentof the subtletyandoriginality of the findings in

usingthat framework. But it is recommendedthataesthetictactualsensitivity

and, following, personaldevelopmentin thatdomain, is assessedthroughmore

systematicandinsightful methods,which will haveto be developedin the future.

6.5.2 Explorationandcommunication

The useof the vocabularyofferedby the TactualExperienceGuideconfirms

the resultsof the studiesdescribedin the previouschapters:words areuseful

to reflecton experience,but they often lack nuancesandsubtlety.The design

contextmakesclearthatespeciallythe tactualpropertiesof objectsaredifficult

to describein the different stagesof design.The following sectiondiscussesthe

differentmeansto exploreandcommunicatetactualconceptsthroughoutthe

different stagesof the designprocess.

6.5.2.1Framingthedesigndomain

In the lastdesignexercise,studentshadto formulatethe startingpoints for

the redesignof a personalobject that is unpleasantto touch.The aestheticas

sessmentwas donefor eachspecific themeof eachspecificmapin theTactual

ExperienceGuide, followed by an overall conclusionon the body languageof the

object.This overall conclusionis crucial for the formulationof fruitful start

ing points for redesign,which haveto be formulatedon that samelevel aswell.

Studentsreportthat the addedvalueof the guide is to elaborateon andto give

depthto the statement‘it hasto feel good’. But somestudentstendto translate

unpleasanttactualpropertiesof the currentobjectdirectly into morepleasant

propertiesfor the new design.For example,whenan object is experiencedas too

rough, a direct translationwould be: it shouldbe softer. Or startingpoints for

an objectthat is unbalanced,areformulatedas: it shouldhavea betterbalance.

This tendsto leadto superficialor obvious improvements:the objectshouldbe

lighter, softer, morebalanced,and so on.

The resultsof the exerciseshowthat a moreinnovativeandcreativeapproach

to (re)designis to formulatethe conclusionaboutthe actualandthe desired

tactualexperienceof the objectson the metalevel of the actualanddesiredbody

languageof the object.The desiredbehaviourthenneedsto be translatedinto

tactualcharacteristicsfor the different dimensionsof the tactualexperience(Fig

ure 6.13). For example,furtheranalysisof the unbalancedobjectmight leadto

the conclusionthat it is not very willing to cooperate,but that it hasa playful side
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aswell. Formulationof a desiredbehaviourmight leadto the conclusionthat
beingunbalancedfits the desiredbody languageof a playful objectthathasto
be tamed.Likewise, roughnessmight fit the startingpoint of designinga ‘rough
diamond’. Redesignwould thennot excludethe roughness,but explorewhat
kind of roughness‘fits’ the roughdiamondthathasa soft spotas well.

Analysis of the Brief for the
actualobject new design

Movements Movements

Bodily [ Bodily
sensations

____________ ____________

Lsensations
- Actual Desired

Tactual

______

body I J body Tactual
properties languageJ L language Lpropeties

Affective ( Affective
behaviour haviour

[ Gut feelings tfeelins ]
Figure 6.13.
Schematicrepresentationof the formulationof designstartingpoints that lead to creativetactual
designing.

To conclude,to formulatethe startingpoints for the redesignon the metalevel
of body languageopensup thepossibilitiesof makingtactualdiscoveriesand,
moreimportantly, leadto a moreconsistentoverall design.Although the exercis
es in the coursedid not involve innovativedesignprojectswithout precedents,it
is expectedthat suchdesignprojectswill benefitfrom the sameinsight: formu
lating overall startingpointson the level of body languageanddesiredbehaviour
in the contextof a desiredkind of relationshipwith the object,will presumably
leadto moreauthenticand innovativetactualconcepts.

6.5.2.2Exploringcollagesof visual images

In the last designexercisestudentsusecollagesof visual imagesto exploreand
expressthe desiredbehaviourof the object (Figure 6.14). Thesevisualmeans
provedto be powerful in communication,as well as in exploringthe nuancesof
the desiredexperience.
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The commentsandresultsof the studentsuggestthat the word ‘collage’ may

be initially confusing.The conceptof makingcollagesis often associatedwith a

visual tool to explorethe visual characteristicsof the domainone is designingfor

(Muller, 2001).Thesevisual collagesaremeaningfulandcommunicativeand

speakfor themselves.But collagescreatedto exploreandcommunicatehuman
experiencehavea different character:they do not concernthe visual expression

per Se, but theyhelp peopleto describeandexpresstheir experiencesthrough

visual means.Also, a collagein thatcontextdoesnot ‘speakfor itself’, it needs

the commentsof the onewho createdit to becomemeaningfulandcommunica

tive (SleeswijkVisser, Stappers,Van der Lugt, & Sanders,2005).

Thus,the collagesmadeduring the exercisedid not speakfor themselves,the

studentsneededto commenton themto maketheir meaningexplicit. Also,

ratherthancreatingan assembledcollage,studentsmadea loosecollection of

differentvisual images,eachtelling a part of the story. Somestudentsturned

their collageinto a booklet,eachpageillustrating an aspectof the object’sprop

ertiesandbehaviour,completedwith verbal descriptions.The collectedimages

areoften found by browsingthroughdifferent imagebankson the Internetand

in printedjournals.In addition,studentsmaketheir own pictures,whenthey

havethe image‘in mind’, but do not find it readymade.

The coursewastoo conciseto allow for explorationof the useof video andani

mationfilms. But it is expectedthat future explorationof thesemoving images

may contributeto the setof tools appropriatefor the explorationof tactualexperi

encein interaction(Klooster, 2004).

Figure 6.14
Examplesof visual collages.The Hrst collagepicturesthe different tactualpropertiesof the design,
the secondvisualizesthe different aspectof the affective aspectsof the experience.
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6.5.2.3Exploring collectionsof 3D objects

The courseemphasizedthatdesignersevidentlylack ‘tactual sketchingtools’
while designing.

Visual sketchingtools do not exploreandcommunicatethe domainthat is ad
dressedin tactualaesthetics.In general,studentsleavethe visualisationtech
niquesasideduring the designexercises.Moreover,it seemsthat studentswho
keepusingvisualisationtechniqueshavedifficulties in graspingthe essenceof
tactualaesthetics.Thesestudentsneedencouragementto getbeyondpaperand
screento reachout to exploreanddiscoverthe realworld as a sourcefor inspira
tion andto maketactualdiscoveries.

To explorepossibledesignsolutions,the studentscollect 3D objectsandmateri
als that illustratethe desiredaffectivebehaviour,thusoffering insight in possible
tactualpropertiesof the new design(Figure 6.15). The resultsshowthat initially,
studentsmainly searchfor man-madematerialsand shapes,but, whenencour
agedto do so, theyusethe whole pallet of availableobjectsaroundthemas
sourcesof inspiration,suchas the textureof fruit or the feeling of sandslipping
betweenone’s fingers. Nevertheless,the studentsoften reachhigh levelsof frus
trationduringthe designphase,becausethey do not find the meansto express
the experiencetheyhavein mind. It seemsquite impossibleto ‘tactualize’ an
object, that is, to representit tactuallywithout the objectbeingthe real object.

Figure6.15
Examplesof 3D objects,collectedto explorethe desiredtactualpropertiesof the design.
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From a tactualperspective,the 3D collectiontechniqueseemspromising,be

causeit offers insight in the tactualpropertiesrelevantfor the desiredbehaviour,

without actuallyhavingto makethe objects.But in addition, ‘true touch’ models

seema mustin the designprocessto researchthe tactualexperience.Clay, foam

andwood seemto be the students’preferredmaterialsfor this sketchingphase,

but the modelsmadewith thesematerialsseemto lack the subtletyof what one
would like to exploreandexpress.Partof the frustrationseemsto derive fiom

the students’lack of skills to work with thesematerials.It is recommendedthat,

like for thevisualisationtechniques,the useof these3D sketchingskills be

comespartof the designeducationcurriculum,for examplein creatingwork

shops‘sketchingin clay’ or ‘sketchingin foam’.

6.6 Recommendationsfor furtherdevelopment

The resultsandevaluationof the courseTactility leadsto the conclusionthat the

coursemeetsthe goalsit was setout for: studentsgain insight in tactualaesthet

ics anddevelopskills to designfor the tactualsenses.To further improvethe

courseandits role in the curriculumof designeducation,the following general
recommendationsfor further developmentof tactualaestheticsin productde

sign educationareformulated.

6.6.i Electiveversusintegratedapproach

The electivecourseTactility in its currentspecialisedform offers a strongbasis

for studentsto becomeawareof tactualaestheticsandto learnto designfor it.

Severalstudentscommentedthat the topic shouldget attentionearlierin the
designeducationcurriculum.

Following the modelof the developmentof the different levels of expertisein

designskills (Dorst & Reymen,2004; Haanstra,1994), it couldbe arguedthat

awarenessfor tactualaestheticsshouldbe an integralpart of all designexercises,

andthereforebe part of a designeducationcurriculumthroughoutthe different

yearsinsteadof an electivefor studentsenrolledin a Masterprogram.But in

defenceof the existenceof a specific, dedicatedelective,it is arguedthat tactual

aestheticsneedsthe spotlightit getsthroughthis elective,becauseotherwisethe

subjecttendsto be neglected.The courseTactility will thereforestayas a spe

cialisedpartof the curriculumof the MasterDesignfor Interactionof the educa

tion IndustrialDesignEngineering.In addition,integrationof the topic into the
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curriculumof Deift IndustrialDesignEngineeringis graduallyobtainedthrough
participationin othercoursessuchas ProductUse, Understandingand Experi
enceandExploring Interactions,throughthe electiveMulti-SensoryDesignand
throughguestlecturesin the Bachelordesignprojects.

6.6.2Tactualmaterialsfor hands-onexperiences

The experienceswith the courseTactility confirm the startingpoint that hands-
on experiencesshouldbe the coreof the course.Words andtheoryareappropri
ate to give peoplea frameof thoughtfor experience,but the experienceitself
is neededto give the frameof thoughtembodiedmeaning.Constructivism
emphasizesthe importanceof personalbiographicalexperiences(Albers et al.,
2004); therefore,studentsbring their own objectsto the classes.However,these
objectsmaynot providea broadpallet of tactualproperties.Thereis a needfor
illustrative materialexamplesto startwith during the course.To ensurethe effect
of encounterswith unknownobjectsandto makesurethe collectioncoversthe
entirepallet of tactualsensationsandperceptions,it is recommendedto develop
a standardtool-kit with example-objectsthataredevelopedspecificallyfor the
purposeof the course.For future useduring the courseTactility, theseobjects
shouldbe gatheredthrougha systematicapproach,usingthe TactualExperience
Guideas a basis.

6.6.3 Designresearchthroughdesigneducation,designeducationthrough
designresearch

To teachtactualaestheticsprovesto be a fruitful basisfor the developmentof
theoryandthe gain of insight on tactualexperience.The courseTactility could be
furtherdevelopedas such.Designprojectsincludean exploratoryphasewhere
studentsexplorethe translationof formulatedgoalsandstartingpoints into ma
terial objects.From thatperspective,designexercisescanbe consideredas small
exploratoryresearchprojects,contributingto the students’personalbody of de
sign knowledgeon tactualaesthetics.The studentsformulatea specific research
questionon tactualaestheticsandstartto explorepossibleanswersin their own
world of experience.The resultsof thesepersonal,appliedresearchprojectsare
often experiencedas ‘tactual discoveries’.But besidesthe valuefor the growth
of personalinsights,thesediscoveriescould be consideredas valuablecontri
butionsto a moregeneralbody of designknowledgeon tactualaestheticsas
well, andshouldbe acknowledgedas such. For example,somethemesseemto
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emergerepeatedlyin the exploratoryphases:how doesan object expressthat it

wantsto cooperate,or to tease,or that it wantsto be humblein interaction?How

doesan objectelicit the feeling of cominghomewhenusingit? As discussedbe

fore ( 6.4.1), the resultsof thesesmall scaleand individual exploratoryresearch

projectsinspireotherstudentsto reflect on during the course,andthis effect

could be takento a broaderlevel. The resultsof the differentcoursescould serve

as inspirationandsoundboardon a moregenerallevel for otherstudentsas well.

To achievesucha pragmaticbodyof designknowledgeon tactualaesthetics,

the resultsof the different designexercisescould be analysedandpresentedto

a broaderpublic. This could be donethroughan interactivewebsiteon tactual

aestheticsor throughannualpublicationsof the designresultsthat include the

exploratoryphases.
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Chapter7
Concludingremarks

7.1 Introduction

The tactualsensesareunderestimatedin productdesigneducationandseem
to play a minor role in the designprofession.This may leadto a productmi
lieu wherethe tactualsensesarepoorly addressedand,whereinteractionitself
becomesdisembodied,remoteandbuttonbased.The presentthesisis therefore
a pleato give the tactualsensesthe full attentionthey deservein the design
process.

The tactualdomainis complexand,moreimportantly,it is a tacit domain,dif
ficult to accessthroughobservationandreflection (Polanyi, 1967). However,to
designfor the tactualsensesdemandsfor the developmentof designknowledge
anddesignskills on tactualaesthetics.

This thesiscontributesto the developmentof designknowledgeanddesign
skills by offering a conceptualframeworkthat describesthe different aspectsof
tactualexperiences.The frameworkoffers designersaccess,andtherebyinsight
in, the tactualexperiencebecauseit offers a languageto maketheseexperiences
explicit, The frameworkis madeaccessibleandpracticablefor designersthrough
the developmentof the TactualExperienceGuide,a designtool that supportsthe
developmentof designers’tactualsensitivityandtactualdesignknowledge.

The contentof the conceptualframeworkdescribingtactualexperienceand
the useof the TactualExperienceGuide in designeducationarepresentedand
assessedin the previouschapters.The resultsleadto the conclusionthatboth,
frameworkandtool, form a fruitful basisto supportthe developmentof future
awarenessfor tactualaestheticsin productdesign.

This final chapterdiscussesthe valueof the resultsfor further researchon
tactualaestheticsin human-productinteraction.First, the chapterdescribespos
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sible researchdirectionsto deepeninsightsin tactualaesthetics,generatedby
the suggestionthatproductsandpeoplecanbe consideredas two socialentities
in physicalinteraction.Second,the chapterdescribestwo possibleperspectives
on aestheticexperience,both relevantas possibleresearchdirectionsfor further
researchin tactualaesthetics.Next, the role of movementandsensationin tac
tual aestheticsarediscussedand, finally, the possibility to researchthe existence
of good ‘tactual gestalts’.

In addition,this chapteraddressesthe relevanceof the resultsfor furtherde
velopmentsin designingfor the tactualsenses.First, this topic is relatedto the
broaderperspectiveof designingfor all the sensesandnext, to designingfor hu
man-productinteractionas a whole, from a human-centredperspective.

Finally, the chapterconcludeswith a reflectionon the implicationsof the verbal
approachto theunderstandingof aesthetictactualexperience:did this approach
only describethe phenomenon,or did the frameworkpartly createthe tactual
experiencethroughthe conceptsit hasgenerated?

7.2 Thebody languageof two social identities

From a physicalperspective,peopleandobjectscanbe consideredas equivalent
entitiesin human-productinteraction,becausethey areboth physicalbodies
moving in contactwith eachother. People’smovementsare intentionaland
motivatedand, therefore,they areexperiencedby themselvesandby othersas
meaningful:people‘understand’body languagethroughtheir own body. These
messagesare conveyedin a personal,expressiveway. Peopleexpressthemselves
throughtheir movements:their body languagereflectstheir personality(North,

‘97’). This could be characterizedas people‘speaking’with their body.

This capacityof peopleto ‘speak’ and ‘understand’body languageis the basis
of the conceptof tactualaestheticin human-productinteractiondevelopedin
this thesis.And becauseit is a language,in touchpeopleexperiencethe object’s
movementsandthe way the objecttouchesthemas meaningfulaffectivebehav
iour Objectsareexperiencedthroughmovements,andthe way peoplemove is
groundedin their personality(North, 1971).Thus, in interaction,it is through
their own expressivebodylanguagethatpeopleexperiencethe bodylanguageof
objects.This leadsto the suggestionthatthe subjectivityof tactualexperienceis
not only groundedin people’sphysicality, as suggestedin Chapter2, but also in
their personality,the basisof their physicalmovements.This suggestioncould
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be an inspiring startingquestionfor further researchon the relationbetween
userpersonalityandproductpersonality.

Body languageis a sociallanguage.Therefore,in additionto the observationthat
peopleandobjectscanbe consideredas two equalentitiesin physicalinterac
tion, we canaddthe conclusionthat in tactualexperience,peopleandobjectscan
both be consideredas two equalsocial identities,intimately communicatingwith
eachother.

To postulatethat objectsareexperiencedas social identitiesis not a newperspec
tive in human-productinteraction.Animism, that is, experiencingobjectsas
alive andanimated,was suggestedas a basisto understandthe way peoplerelate
to their physicalsurroundingsby anthropologistssuchas HerbertMead (Doyle
McCarthy, 1984) andby philosopherssuchas Merleau-Ponty(Abram, 1996). By
now, researchersin the field of productdesignor materialculturehavetakenup
this perspectiveto approachhumanexperienceswith objects,focussingon the
personalityexpressedthroughan object’s (mostly) visual appearance(Crozier,
1994; Govers,2004; Jordan,2002; Kalviainen, 2005).

The contributionof this thesisis that it developedthis animisticperspectivefor
the intimatedomainof bodily interaction,andshowedthat animismis grounded
in an intimatebodily interactionwith people’ssurroundings.The resultsof this
thesissuggestthat the way peoplebodily ‘understand’themselvesandother
people’sbody languagemay be usedas a basisto describethe way peopletactu
ally experienceobjects.In addition, the conceptualframeworkdevelopedin this
thesismadethis tacit structureexplicit, andthusaccessiblefor designers.

It is assumedthat the insightsobtainedthroughthe developmentof the con
ceptualframeworkform a solid basisfor future research.Insight in inter-human
behaviourandrelationshipsmay inspireresearchersaswell as designersto for
mulatefurtherhypothesesaboutthe behaviourof objectsandthe relationships
betweenpeopleand objects. Possiblesourcesof inspirationareinsightsin body
language(Mehrabian,1972), attachment(Mugge et al., 2005), personalitystudies
(Govers,2004), (Totton & Jacobs,2001),haptonomics(Veldman,1996) andwell
being(Ryan& Deci, 2001).

For example,in their review on well-being, Ryanand Deci (2001) concludedthat
well-being in a relationshipbetweentwo peopleis dependenton threefactors:
oneshouldfeel understood,feel competentandhavefun. It is intriguing to
translatethesefindings into requirementsfor well-beingin human-product-re
lationshipsandto researchtheir implications.Likewise, accordingto Veldman,
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the experienceof integrity of the otherandtrustingthe otherforms a necessary
andsolid basefor an exchangeof affection.Again, this offers interestinghypoth
esesfor human-product-relationshipsthat could leadto new insightsin product
design.

And to concludethis brief overviewof possibilities,Toffon and Jacons(2001)

observedin their studyon personalityandcharactertype thatwe all needto feel
understoodandacceptedby otherhumanbeings.Likewise, we could hypoth
esizeby paraphrasingthatpeopleall needto feel understoodandacceptedby at
leastsomeof the objectsthat surroundthem.

7.3 Two perspectiveson aestheticexperience

Physiologicalaspectsof the sensessuggestnew startingpoints for understand
ing the socialandaestheticvalueof interactionswith objects.From a physiologi
cal perspective,organismsareconsideredas searchingfor pleasantstimulations,
andavoidingunpleasantstimulations(suchas pain) (Klopf, 1982). This immedi
ate gratificationof the sensecould be consideredas thehedonicaspectsof aes
thetic experience(Ryan & Deci, 2001). But the sensestendto adaptthemselves
to pleasantsituations,banishingthe sensoryexperiencealtogetherfrom atten
tion andawareness.Thus,to strive exclusivelyfor immediateandomnipresent
pleasantexperiencesis eventuallyto strive for a numbedsensorysystem.The
sensesneedto be stimulatedin all their possibilitiesto ensuretheir functioning.
Thus, thereis moreto pleasantexperiencethanan immediategratificationof
the senses,it is alsoabouta specialkind of experience,relatedto a specificway
of experiencing.To illustratethis point of view, I refer to Dewey’s thoughtson
aestheticexperience.For Dewey (Dewey,1934), the basisof aestheticexperience
lies in the conditionsof organiclife itself. More precisely,thebasisof aesthetic
experienceslies in unexpected,possiblyunpleasantexperiences:

Life itselfconsistsofphasesin which the organismfalls out ofstepwith the marchof
surroundingthings andthen recoversunisonwith it — eitherthrougheffort or by some
happychance. Life growswhena temporaryfalling out is a transitionto a more exten
sive balanceof the energiesof the organismwith thoseof the conditionsunderwhich it
lives. p 14.

Becausethe world, that in which we live, is a combinationof movementandculmina
tion, ofbreaksandre-unions,the experienceofa living creatureis capableofaesthetic
quality. The momentofpassagefiomdisturbanceinto harmonyis that of intensestlife.
p.17.
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Theseexperiencesareaestheticin the sensethat they awakethe senses,and
stimulatea personto discovera new perceptionof the world throughthe senses.
To Dewey this attemptto recoverto a stateof harmonynecessarilyinvolves
somekind of freedomof thoughtor act. Likewise, in inter-humanrelationships,
it could be suggestedthat friction andfights aresometimesneededto wake
up the relationshipandto avoid the routinethatmakespeople’sattentiondrift
away.Thesefrictions canbe the basisfor growth of the relationshipprovided
that peopleareallowedfreedomof thoughtandact to recover.In contrastto the
hedonic,thusthe immediategratificationof the senses,this kind of experience
is relatedto the eudaimonicaspectsof well-being (Ryan & Deci, 2001): being
challengedandexertingeffort.

Translatingthis perspectiveto the domainof human-productrelations,sug
geststhatpeopleall needat leastsomeobjectsaroundthemthatawakeand
shaketheir bodily senses,simultaneouslychallengingandallowing themto
discovera senseof harmonyagain.Theseobjectscontributeto people’spersonal
developmentandallow themto strugglefor a deepenedrelationshipwith their
surroundings.An exampleof suchan object is found in the way cellist Quirine
Viersendescribesher cello Guarnerius:‘This Guarneriusdemandsmuchof its
player. it is an obstinatecello, which has to be conquered.It will only start to sing
whenyou give your utmost. But onceit gives in, it suddenlyturnsout to be capableof
anythingandmagnicent soundsemerge.As soonasyour concentrationwanesa bit,
it will begin to resistandget contraryagain. It is all or nothing’. (Savenije,2003)

7.4 Affective movementsandsensations

The thesissetout for an understandingof tactualaestheticbehaviourandatti
tudein physicalinteraction.This questionwill be reflectedon from the perspec
tive of movementand sensations.

Ledermanand Klatzky (1985) documentedthe movementspeoplemaketo ex
plore the tactualpropertiesof an objectandconcludedthat thesemovementsare
stereotypicalfor eachtactualproperty.Thesemovementsare intentionalfrom a
cognitiveperspective:they aredeliberatelymadeto understandwhat the object is
andwhat it is madeof.

The presentstudysuggeststhat this observationcanbe mirroredin the affective
domain:peoplehavestereotypeaffective movementsto expressandexperience
affectivemeaning.For example,in the inter-personaldomain,peoplecaress,
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shakehands,tap shoulders,slamfaces,andso on to expresstheir feelings.Thus,

analogousto the existing overviewof ‘Exploring movements’as developedby

Ledermanand Klatzky (1985)(seeFigure2.4), future researchcould focuson a

typology of ‘affective movements’in humanproductinteraction,as a strategyto

describebody languagein human-productinteractionsmoresystematically.

Vice versa,peopleinterpretthe sensationselicited by beingtouchedashavingaf

fective meaning:beingcaressed,beingtaped,pinchedor slammedandso on.

Chapter2 concludedwith the suppositionthat the pallet of tactualsensations,

suchas light touch,vibrations,light anddeeppressure,warmth,coldness,itch

andpain may play an importantrole in tactualaesthetics.The explorationsin

this thesissuggestthat thesesensationsmaybe characterisedalong their af

fective meaning.Thus, analogousto the typology of humantouch developed

by Fagan(1998), the sensationsderivedfrom beingtouchedby objectscould

be characterisedalonga typology of object touch including for example:affective

touch,erotic touch,hostiletouch,distanttouch, energetictouch,andso on.

Furtherresearchshouldfocuson a systematicdevelopmentof sucha typology of

tactualsensations,becauseit could be a usefuladdition to the conceptsdevel

opedin the Tactual ExperienceGuide.

The notion of affordancescouldbe usedto furtherdevelopthe notionof tactual

aesthetics.The presentstudymadeclear that objectsaretactuallyexploredand

assessedfor the possibilitiesof actionsandreactionsthey offer. ‘What can I do

with it, whatdoesit do?’ seemsto be the questionpeoplehavein mind when

physicallyexploringobjects.This relatesto Gibson’snotion of affordancesin

perception:peopleperceivepossibilitiesfor physicalbehaviour.For example,an

object is manipulable,changeable,foldable, squeezable,controllable,transport

able, andso on (Carello, 2004).The resultsin this thesissuggestthat this notion

of affordancesis not restrictedto the perceptivedomain,but belongsto the af

fective domainof experienceaswell. An objectoffers possibilitiesto experience

affect: it is lovable,hateable,trustable,andso on. In future research,to support

an aestheticattitudein exploringaestheticinteraction,the appropriatemindset

in termsof perceptualandaffectiveaffordancescould thereforebe: whatdoesit

enable?

To conclude,affectivemovements,the relatedsensationsandthe affective

responsethey afford, becausethey play a key role in tactualaesthetics,could be

systematicallyapproachedto createa typologyfor eachof thesedomains.It is

expectedthat suchtypologieswill supportpeopleto understandanddescribe

tactualexperiencesin the future.
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From this perspective,the affectivemovementof caressingasksfor a specialat
tentionin exploringtactualexperience.In Dutch, tactualattractivenessis often
characterizedashavinga high ‘aaibaarheids-factor’,that is, a high ‘caressability
factor’. According to Ledermanand Klatzky (1985), lateralmotion on a surface

(the objectivedescriptionof the caress),is relatedto the perceptionof the texture

of an object.Thus,althoughspeculative,it couldbe concludedthat the textureof
an objectmayplay an importantrole in its attractiveness,becauseit determines

its ‘caressability’.This might explainwhy textureseemsto emergeas most

describedandsalientpropertythroughoutthe different studiesin this thesis:it
representsoneof people’scharacteristicaffectivemovements,the caress.These
suggestionsmay form a basisfor further researchaimedat deepeningthe un
derstandingof the aestheticaspectsof tactualexperience.

7.5 Principlesof good ‘tactual Gestalts’

The presentthesisdescribedthe tactualexperiences,but it did not give insight

in the underlyingrelationshipsbetweenthe differentdomainsof tactualaesthet
ics, nor betweenthe different aspectsin thesedomains.But during the design
exercises,it becameclear that designersneedinsight in theserelations,more
specificallybetweenthe tactualpropertiesof an object (its physicalbehaviour)

andits affectivebehaviour.

Designersshapematerialsinto objects,therefore,the tactualpropertiesof
objectsis their materialdesigndomain.So far, the designstudentsformulated
their own researchquestionsduring the designexercisesto explorethe implica
tions of desiredaffectivebehaviourfor their materialdesigns.

It is expectedthat, like for the visual domain,relationsbetweenthe physical
propertiesof an objectandits aestheticexperiencearesystematic,following
certainprinciples (Hekkert, 2006).
For example,analogousto the formulationof principlesof goodgestaltsfor
the visualdomain(Kreitler & Kreitler, 1972), it maybe possibleto conceiveof
principlesof good ‘tactual gestalts’.Thesetactualgestaltswill thenrepresentthe
relationshipsbetweendifferent tactualpropertiesof an objectthat characterize
the pleasantnessof the objectas a whole. The appealingaspectof the conceptof
goodgestaltslies in the fact that gestaltsconsiderthe materialobjectas a whole
andnot as the sumof its parts,which fits well the tactualperceptionof objects.
The physicalityof objectsis perceivedthroughits behaviouras a whole, andnot
as the sumof its parts.
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Nevertheless,it is unlikely, and from a creativepoint of view evenundesirable,
that it is possibleto formulatea prescriptivesetof unequivocalrelationsas design
guidelinesfor aesthetictactualexperiences,becausesuchprescriptiveguidelines
do not exist in otherareasof designaestheticseithecThusthe insightswe are
looking for shouldnot be formulatedon a deterministiclevel trying to find out
whatkind of propertiesarerelatedto whatkind of affectivemeaning.Rathei
on a meta-level,researchshouldbe focussedon theunderstandingof how these
differentaspectsof the tactualexperienceinfluenceeachothenIt is expected
that suchresearchattempts,providedthat they arenot deterministicin nature,
enrichthe frameworkwith meta-concepts,andthusdeepenour understanding
of tactualaesthetics.

7.6 Designingfor the tactualsenses

The practiceandeducationof ProductDesignwasthe contextfor the present
explorationof tactualexperiencesin human-productinteractions.Bringing the
insightsin tactualaestheticsandthe tactualexperienceguideinto the domain
of ‘designingfor the tactualsenses’leadsto the following overall reflectionson
furtherdeepeningof the insightsandon the integrationof the findings in the
broadercontextof productdesign.

7.6.1 MultisensoryDesign

So far, tactualexperiencewas exploredas a phenomenonon its own. One could
arguethat it hasbeena rather‘blind anddeaf’ approach,becauseit did not take
the othersensesinto account.This seemsconflicting with the startingpoint that
objectsareexperiencedas a whole, andnot as the sumof their different as
pects.Although the choicefor a deafandblind explorationprovedto be valuable
becauseit generateduseableinsightsin theworld of touchin humanproduct
interaction,it alsomadeexplicit its weakness.The participantsin the different
studiesas well as the studentin the differentcoursesreportedthat it is difficult
to keepthe othersensesout of the differentdescriptionsanddesignsolutions.
Thus,althoughthe approachwasfruitful as startingpoint, TactualAesthetics
shouldnot remaina researchfield on its own. It shouldfind its relationswith
the othersenses,to resultin a conceptualframeworkof multisensoryaesthetics
of objects,wherethe sensesareconsideredas an integratedsystem(Schiffer
stein,2007) - Nevertheless,in the contextof this multisensorydomain,Tactual
Aestheticsshouldbe developedas a full researchareain its own right, exploring
the researchdirectionssetout in the previousparagraphs.
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7.6.2 Researchingexperiencein humancentreddesign

The TactualExperienceGuidewasusedto explorethe designer’spersonaltactual

experiencesandthe designexercisesareaimedat creatingpleasantexperiences

for the designstudentsthemselves.This seemsto be far removedfrom the prac

tice of human-centreddesign,wherethe experiencesof the peopleone is design

ing for are researchedandtakenas a startingpoint for design.

The choicefor sucha personalorientedapproachis motivatedby the goal of

developingthe tactualsensitivityandpersonaltasteof the designer,andof sup
porting the developmentof his personalattitudetowardstactualaestheticsin
productdesign.It is assumedthatoneneedsto havedevelopedthesesensitivi

ties, tastesandattitudesfrom personalexperienceto be ableto developempathic

designskills to designfor others.

However,to developtactualaestheticsin productdesignin its full right, a next

stepis to developtools andmethodsthat supportthe designerto researchthe

experienceof the peoplein the contextof human-productinteraction.

The currentconceptualframeworkandthe derivedTactualExperienceGuideare

developedto supportpeopleto learn tofrel, and is thereforeelaborate.But when

researchingusers’experiences,the questionis whetherthe userneedsto go

throughthis elaborateprocessto be able to generateusefuldatafor the research

er. As statedby MacDonald(2001), all peoplepossessaestheticintelligence,but
mostpeopleuseit without beingawareif it. Designresearchon humanexperi

enceoften tapsinto this non-explicit,associativedomainof existingexperiences

andof possibledreamsandlatentneeds,usinga creative,playful approachto
the developmentof researchtools (Sanders& Dandavate,1999, SleeswijkVisser,

Stappers,Van der Lugt, & Sanders,2005).The approachof the currenttactual

ExperienceGuidemay be too elaborateandcomplexto supportunpreparedus
ers to expressthemselves.However,it is expectedthat it forms a solid basisto

inspire designresearchersto developnew simplified tools that canbe usedby

relatively naïveconsumersto expressthemselvesthroughwords, images,and

othercreativemeans.

7.7 Reflection

In this thesisa conceptualframeworkwasdevelopedwith the assumptionthat

its conceptscouldhelp peopleto becomeawareof their experience,andhelp

themto put their experiencesinto words. In otherwords,a verbal languageis
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proposedto reflect on tactualexperience.This approachleadsto an interplay
betweencognitiveandperceptuallearning:the richer the setof conceptsto
describea phenomenon,the richer the perceptionis (Chollet, Valentin, & Abdi,
2004). In that sense,the perceptionis madepossibleby the acquiredlanguage.
But from an experientialpoint of view, the questioncouldbe raisedwhether
an acquiredlanguagesupportsanddeepensthe awarenessof the experience,or
whetherit actuallycreatesthe experience.This linguistic relativity is referredto
as the Whorfian hypothesis:languageinfluencesthought(Hunt & Agnoli, 1991).

In the caseof tactualexperience,the Whorfian theoryleadsto the presumption
that the proposedconceptualframeworkis helpful for peopleto describetheir
experiences,not becauseit matchesthe experience,but becauseit actuallycre
atesit. Onecould arguethatpeopleexperienceobjectsas aniniated,andwith a
specificaffectivebehaviour,becausethe frameworkproposedthemto think about
it thatway.

Hunt andAgnoli arguedthat the Whorfian theoryis not absolute,nor shouldit
be completelyrejected. The experiencesso far with theTactualExperienceGuide
underscorethis position: on the one hand,peopleclaimedthat the guidemade
themawareof things they alreadyknew, but did not know they knew. On the
otherhand,peopleclaimedthat the Guide madethemthink abouttactualexperi
encesin a totally newway, which they experiencedas inspiring and refreshing.

From a designer’spoint of view, I believethat this double-sidedstanceis a fruit
ful one for furtherdevelopmentsin tactualaesthetics,becauseit allows design
ers to think aboutthe proposedsetof conceptsnot as the frameworkto think
aboutaestheticexperience,but as a possibleframework. It opensup possibilities
for otherdesignresearchersto developotherlanguages,thatwill engenderother
waysof experiencing,thusenrichingthe domainof tactualaestheticsas a whole.
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Samenvatting

Vanafonzegeboortewordenwe omringd,aangeraakt,ondersteund,beschermd,

belaagden toegerustmet objectendie doormensenzijn gemaakt.Toch is de

tactieleervaringvan mens-productinteractieseenveronachtzaamdonderwerpin

ontwerpopleidingenen onderzoek.Dit proefschriftwil bijdragenaaneenonder

zoeksgebieddat dezeleemtein mens-productinteractieop wil vullen: Tactiele

Esthetiekin productontwerpen.Ret strevenvan dit proefschriftis productont

werpersbewustte makenvan de tactieleervaringen vat op dit onderwerpte

krijgen door er eenbegrippenkadervoor te ontwikkelen.Daarnaastbeschrijftdit

proefschrifthoestudentenproductontwerpenhun sensitiviteitvoor de esthet

iek van de tactieleervaringkunnenontwikkelenen de aandachtvoor de tactiele

ervaringkunnenbetrekkenin hunontwerpprojecten.

De esthetischeervaringwordt in dit proefschriftfenomenologischbenaderd.De

tactieleervaringzelfwordtbeschouwdals hetbewustzijnvan wat er gebeurtin

de mens-productinteractie:hoemenbeweegt,wat mengewaarwordt,wat ge

dachtenwat gevoeldwordt. Eenervaringwordt beschouwdals eengebeurtenis,

eenprocesvoortvloeienduit voorgaandegebeurtenissenen aanleidinggevend

tot volgendegebeurtenissen.De esthetischeaspectenvan de tactieleervaring

zijn gedefinieerdals de ervaren(on)plezierigheidvan de mens-productinterac

tie.

Roofdstuk1 geefteenoverzichtvan de betekenisvan de aanrakingenbeschrijft

vanuit verschillendeinvaishoekende noodzaakom aante rakenen aangeraaktte

worden.

Ten eerstedraagtaanrakenen aangeraaktwordenbij tot hetbewustzijnvan het

zeif. Fysiekeinteractiebeperktzich niet alleentot de handen,maarbetrefthet

helelichaam.De aanrakingmaaktmensenbewustdat ze eenfysiek lichaarnzjn,

en de werelddelenmet anderefysiekeobjecten.De tastzinlaat mensendaarbij

ervarenwat de grenzenzijn tussenzichzelfen de buitenwereld.Tegelijkertijd

kan mendoor de tastzindezegrenzenmetde buitenwereldverleggen.Wanneer
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mende werelddoor eenobjectheenvoelt, bijvoorbeelddoor eenstukgereed
schap,wordt dit objectals ‘ingelijfd’ ervaren.
Ten tweedestaatde tastzinaande basisvan kennisover de materielewereld,
omdatwe via de tastzingrip krijgen op haarfysiekeeigenschappen.Dit is kennis
‘uit ervaring’. Dezekenniswordt zeldenonderwoordengebracliten is vaakook
moeilijk te vattenin taal.
Daarnaastis fysiek contactook de basisvoor hetgevoeldat menin contactis. De
tastzinis daaromde basisvoor de ontwikkelingvan gevoelensvan affectie en
intimiteit. Aanrakenen aangeraaktwordenis in die zin onontbeerlijk,mensen
die bet gebruikvan huntastzinwordt ontzegd,kwijnen weg.
Als laatsteis de tastzinonsmeestsocialezintuig. In tegenstellingtot onze
afstandszintuigen,zoalszien en horen,is de tastzineennabijheidzintuigen is
daardoorde basisvoor hetcommunicerenvan affectie. In de aanrakingervaren
we of we veilig zijn, verzorgden gewaardeerdworden.De tastkan gezienwor
denals eentaal met eenspecifiekevocabulaireengrammatica.Ret is essentieel
voor bet emotioneelwelbevindenvan mensendezetaal te spreken.

Roofdstuk2 toont eenoverzichtvan de psychofysischeaspectenvan de tastzin.
Aanrakenen aangeraaktwordenis eencomplexproceswaarbij verschillende
zintuiglijke systemenzijn betrokken:de huidzintuigen,proprioceptieen de
zintuigenvoor temperatuuren pijn. Daarnaast,en hierin verschiltde tastzinvan
de anderezintuigen,kan de tastzinbeschouwdwordenals eeninteractieffeno
meen:aanrakenis op hetzelfdemomentaangeraaktworden.
De basisvoor tactielegewaarwordingenen percepliesis beweging.Door te be
wegen,zoalsoptillen, strelen,knijpen en rekken,nemenwe de tactieleeigen
schappenvan eenobjectwaar, zoalsgewicht, textuur,hardheiden elasticiteit.
De perceptievan dezetactieleeigenschappenwordt niet uitsluitendbepaald
door de bewegingendie menmaakt,maarook door de omstandighedenvan de
mens-productinteractie.Wanneerbijvoorbeeldeenobjectwordt aangeraaktkort
na eenanderobject, danwordt de perceptievan de temperatuurvan het tweede
objectbeInvloeddoor de temperatuurvan het eerste.Verderwordt de tactiele
ervaringbemnvloeddoor de lichamelijkeeigenschappenvan de waarnemerzelf
De subjectiviteitvan de tactielewaarnemingis daarmeegegrondin de lichame
lijkheid van de waarnemeLBijvoorbeeld,de beoordelingof iets groot voelt hangt
afvan hoegroot menzelf is.
Tenslottebangtde tactieleperceptieafvan de tactielesensitiviteitvan de waarne
mer: hetvermogenom te voelenofmenaangeraaktwordt, waar,hoelang en met
welke intensiteit.Tactielesensitiviteitis niet gelijk over bethelelichaam.Zo zijn
de vingertoppenen lippen gevoeligerdande rug of de kuit. De tactielesensi
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tiviteit zelfkanniet wordenverhoogddooroefening,maarde tactieleperceptie
wel. Zo kunnenmensendie blind zijn gewordenhun tactieleherkenningvan
objectenverbeteren.

Om eenconceptueelbegrippenkaderte creërenvoor hetbeschrijvingvan de
tactieleervaringin mens-productinteractiesis eenkwalitatiefonderzoekgedaan.
Hierbij werdenvia eenschriftelijke vragenlijstbeschrijvingenverzameldvan
tactieleervaringen(Hoofdstuk3). De analysevan de datais gebaseerdop de
methodevan ‘groundedtheory’: vanuit de datawordenthema’sgegenereerddie
het fenomeenbeschrijven.Dezethema’svormenvervolgenshetconceptuele
begrippenkader.
De resultatenhebbengeleidtot eenbegrippenkaderdat in de tactieleervaring
vijf gebiedenonderscheidt:
• de bewegingendie meteenobjectgemaaktworden.Dezezijn gegrondin de

verschillendebeweegredenenom methet objectom te gaan:onderzoeken,
spelen,functioneelgebruiken,verzorgen,dragenof onbedoeldebewegingen;

• de tactielesensatiesen de lichaamsdelendie betrokkenzijn bij de interactie;
• de tactieleeigenschappenvan hetobject; dezewordenervarenals bet fysieke

gedragvan hetobject: hardheid,elasticiteiten flexibiliteit, grootteenvorm,
textuurvan bet oppervlak,temperatuur,gewicht,evenwichten de eigen
schappenvan de bewegendedelen;

• de expressievan het object; dezeexpressiewordt ervarenals het affectievege
dragvanbetobjectenwordt beschrevenwordenaande handvan de thema’s:
persoonlijkheid,intentie, integriteit in tactieleterugkoppeling,bet ‘precies
goed’ zijn, vertrouwdheid,machtsspel,uitdagenvan de fysiekevaardigheden
en tactieletransparantie;

• de gevoelensvan de deelnemers;de affectieveresponsvan de deelnemers
kan in de volgendethema’swordengevat: fysieke (on)aangenaamheid(lust
en pijn of afschuw),affectie (liefde enhaat),kwetsbaarheid(vertrouwenen
angst),energie(spanningen ontspanning),handelingsbereidheid(toenader
ing en vermijding) en de manierwaaropmenzichzelfervaart;

Dezegebiedenenhunverschillendethema’skunnengevatwordenin het
overkoepelendebegripvan de lichaamstaalvan eenobject: hetaffectievegedrag
gegrondin het fysiekegedragvan het objecttijdensde interactie.

Dit proefschriftbeperktzich niet tot het zoekennaarthema’sdie de tactiele
ervaringbeschrijven.In taal hebbenmensennaastvocabulaireook eenstructuur
nodig om hunervaringente beschrijven.In Hoofdstuk4 wordt de bruikbaarheid
van de thema’suitgewerktdie in Hoofdstuk3 zijn bepaald.Daarnaastricht de
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studiein Hoofdstuk4 zich op de structuurvan de beschrijvingenvan tactiele
ervaringen.Hoebeschrijftmendezeverschillendeaspecten?
Geblinddoektedeelnemersverkenden15 balletjesvanverschillendematerialen,
zoalskristal, bout,polystyreenschuim,kurk, suede,gel enmetaal.Ret explore
rendegedragvan de deelnemerssuggereertdat de stimuli verschillenin de ma
nier waaropze de mensenuitdagenom metde stimuli om te gaan(zowel in het
soortbewegingals in de tijd die gebruiktwordt om de stimuli te verkennen).Dit
kanwordenbeschrevenals het esthetischepotentieelvan eenobject: hetvermo
genom mensenaante zettentot het ontdekkenvan interactiemogelijkhedenen
om (on)plezierigeervaringenop te roepen.

De resultatenvanhetonderzoeklatenzien dat beschrijvingenvan tactieleervar
ingenals volgt gestructureerdkunnenworden:
• eenlcwalitatievebeschrijvingvan eenaspect(bijvoorbeeld‘een i-uwe textuur’);
• eenkwantitatievebeschrijvingvan eenaspect(bijvoorbeeld‘een redelkruwe

textuur’);
• de veranderingenin de tijd van eenaspect(bijvoorbeeld‘eerstwas het glad,

maarnaverschillendekerengebruikenwerd het plakkerig’).
De opmerkingenvan de proefpersonenover de esthetischeaspectenvan de
interactiemet de verschillendeballetjesleidentot bet inzicht dat naastplezierige
enonplezierigeervaringen,de deelnemers“onverschilligheid”beschrijvenals
eenspeciflekonderdeelvan de esthetiek.

De resultatenvan de eerstehoofdstukkenvormende basisvoor eeninstrument
om dezeresultatentoegankelijkte makenvoor productontwerpers:De Tactual
ExperienceGuide (Roofdstuk). Retdoel van dezegids is ontwerperste helpen
inzicht te krijgen in de esthetischeaspectenvan de tactieleervaring.Dit door
huneigentactieleervaringenin kaartte brengen.De veronderstellingis dat
bewustwordingen sensitiviteitvoor de tactieleervaringbereiktwordendoor het
samenspelvan cognitiefen zintuiglijk leren: lerendoor fysiek te ervaren.
Om dit doel te bereikenmoetde TactualExperienceGuideeenoverzichtgeven
van de verschillendegebiedenvan de tactieleervaring,datruimte laatvoor per
soonlijke invulling en interpretatie.Daarnaastmoetde structuurvan de gids de
gelegenheidbiedenvoor associatiefdenken.De ‘mind map’ is hiervooreenges
chikt middel. De TactualExperienceGuidebestaatuit zesmind maps:eenmind
mapvoor elk gebiedvan de tactieleervaringen eenextramind mapvoor de es
thetischeaspectenvan de ervaring.Retgebruikvan de TactualExperienceGuide
is geëvalueerdmet ontwerpstudenten,resulterendin eendefinitieveversieervan
en eengebruikershandleiding,beidegepresenteerdin Appendix5.2. De tactiele
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ervaringwordt in de TactualExperienceGuidebeschrevendoormiddelvan
woorden.Evaluatievan dezebeschrjivingenleidt tot het inzicht dat aanvullende
mogelijkhedenvoor persoonlijkeexpressiewenselijkzijn, zoalsfoto’s, geluiden
en tastbaremateriaalvoorbeelden.

Om voor de tastzinfuigente lerenontwerpenis het keuzevakTactiliteit ontwik
keld. Dit keuzevakis geevalueerddoor studentenvan de afdelingIndustrieel
Ontwerpenvan de TechnischeUniversiteitDeift (Hoofdstuk6). Retyak bestaat
uit collegesen ontwerpoefeningen.Retuitgangspunthierbij is dat eenontwer
per zijn eigenervaringswereldmoetkennenom met empathievoor de ervaring
swereldvan de eindgebruikerte kunnenontwerpen.De nadrukvan de bewust
wordings-en ontwerpoefeningenligt daaromop de persoonlijkeervaringswereld
van de student:de studentenontwerpenvoor tactieleervaringendie ze zelfals
plezierigervaren.Verderonderzoekthetyak de communicatiemogelijkheden
voor de tactieleervaring,metnamedoorhetverzamelenvan beeldenen
objectendie het soort lichaamstaalillustrerenwaarnaargestreefdwordt in het
ontwerp.

Roofdstuk besluitdit proefschriftmeteenoverzichtvan de bijdrageaanhet
onderzoeksgebiedvan de TactieleEsthetiekin het ProductOntwerpenenmet
aanbevelingenvoor verdereontwikkelingen.Het inzicht dat tactieleervaringen
in mens-productinteractiegezienkunnenwordenals de lichaamstaalvan twee
socialeentiteiten,biedt de mogelijkheidom tactieleesthetiekte verkennenalsof
het intermenselijkgedragbetreft.Voorts wordentweeperspectievenvoorgesteld
voor de benaderingvan esthetischeaspectenvan de ervaring.Ontwerperskun
nenkiezenvoor eenhedonischeaanpak,strevendnaarhet directeplezieren
van de zintuigen.Daarnaastkunnenze eeneudemonischeaanpaknastreven,
die zich richt op esthetischeervaringenals basisvoor zelfontwikkeling.Vanuit
dezezienswijzekan de ontwerperenigeinitiële ongemakkenof weerstandin
de mens-productinteractieoverwegen,als dit uiteindelijk leidt tot hetplezier
van hetbeheersenvan hetproduct.Muziekinstrumentenen sportattributenzijn
voorbeeldenvan productendie dergelijkeervaringenkunnenbieden.
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Summary

world’s physicality. It is the kind of knowledgeonerefersto as ‘from experience’.
This knowledgeis hardly evermadeexplicit, andoften hardto makeexplicit.

Next, touchis the basisof thefeelingof beingin contact.Touch forms a founda
tion for feelingsof affectionandintimacy. Touch is primordial, a personwithers
if the needfor touchingandbeingtouchedis not satisfied.
Finally, touchis our mostsocialsense.In contrastto the ‘distant’ sensessuchas
seeingandhearing,touchingimplies physicalcontact,andembodiesa commu
nicationchannelfor affection.Touchtells us whetherwe aresafe,caredfor and
havevalue. Touchmay be consideredas a languagewith a specificvocabulary
anda specificgrammar,and it is essentialfor people’semotionalwell-beingto
speakthat language.

Chapter2 presentsa literatureoverviewaddressingthe psycho-physiological
aspectsof the tactualsenses.Touchingandbeingtouchedis a complexprocess.
It involvesdifferent sensorysystems:the skin senses,proprioceptionandthe
sensesof temperatureandpain. In addition,andin contrastto the othersenses,
touchcanbe consideredan interactivephenomenon:to touchis to be touched
simultaneously.
Tactualsensationsandperceptionaregroundedin movement.It is through
movementssuchas lifting, caressing,squeezingandstretching,thatwe perceive
an object’s tactualpropertiessuchasweight, texture,hardnessandelasticity.The
perceptionof thesetactualpropertiesdependsnot only on the movementsone
makes,but also on the circumstancesprecedingthe interaction.For example,
whentwo objectsare touchedone after the other, the perceptionof the tempera
ture of the secondobject is influencedby the temperatureof the first. In addi
tion, tactualperceptiondependson the materialpropertiesof one’sown body
andis thereforephysically subjective.For example,the perceptionof size (small
or large) dependson one’s owns size.
Finally, tactualperceptiondependson one’s tactualsensitivity: the capacity
to sensefoneis touched,whereone is touched,for how long andwith what
intensity.Tactualsensitivityvariesbetweenthe differentbody parts.For example,
finger tips andlips aremoresensitivethanthe backor the calf. This physiccrlsen
sitivity cannot be alteredby training,but we areable to improvetactualpercep
tion throughtraining. For example,peoplewho becomeblind canimprovetheir
tactualrecognitionof objects.

To createa conceptualframeworkdescribingtactualexperiencein human-prod
uct interaction,a qualitativestudywas carriedout, collectingpeople’sdescrip
tions of tactualexperiencesthrougha written questionnaire(Chapter3). The
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analysisof the datais basedon groundedtheory: generatingthemesthatde
scribethe phenomenonfrom the data,andcombiningtheminto a conceptual
map.
The resultingmapconsistsof five domainsof tactualexperience:
• the movementsmadein interaction;thesemovementsarebasedon the

different motivationsto interactwith the object: to explore,to play with, for
functionaluse,to takecare,to carry or by accident;

• the sensationsandbody partsinvolved in interaction.
• the tactualpropertiesof the object; thesepropertiesarerelatedto the way the

objectbehavesphysically: hardness,elasticityandflexibility, sizeandshape,
surfacetexture,temperature,weight andbalance,andthe propertiesof mov
ing parts.

• the expressionof the object; this expressionis relatedto the affectivebehav
iour of the object,andcanbe describedalongthe themes:personality,inten
tion, integrity in tactualfeedback,beinga perfectmatch,familiarity, challeng
ing a powermatch,challengingphysicalskills andtactualtransparency.

• the feelingsof the participants;the affectiveresponseof the participantscan
be characterizedby the themes:physical(un)pleasure(lust, pain & disgust),
affection (love & hate),vulnerability (trust & fear), energy(tension& relax
ation), actiontendency(approach& avoid), andselfexperience.

Thesedomainsandtheir different themescanbe characterisedby theumbrella
conceptof the body languageof an object: its affectivebehaviourgroundedin its
physicalbehaviourin interaction.

The explorationthis thesissetout for, is not limited to finding a setof themes
characteristicfor the tactualexperience.In language,in additionto a vocabulary,
peoplealsoneeda structureto describetheir experiences.Besidesaddressing
the appropriatenessof the themesdevelopedin Chapter3, the studyin Chapter

4 addressesthe structureof the descriptionspeoplegive: How do peopleactually
describethesedifferentaspects?
Blindfoldedparticipantsexplored15 balls madeof differentmaterialssuchas
crystal,wood, polystyrenefoam, cork, suede,gel andmetal.The participants’
exploratorybehavioursuggeststhat the stimuli differ in theway theychallenge
peopleto interactwith them(in type of movementas well as in time spentto
explorethe stimulus).This canbe characterisedas the aestheticpotentialof the
object: its capacityto stimulatepeopleto discoverinteractionpossibilitiesandto
elicit experiencesof (un)pleasantness.
The resultsof the studyshowthat descriptionsof tactualexperiencecanbe
structuredalong:

309



Summary

• a qualitativedescriptionof a specificaspect(for example:a roughtexture);

• a quantitativedescriptionof the aspect(for example:a slightly roughtexture);

• the changesover time of the aspect(for example:first it was smooth,but after

usingit for severaltimes it becamesticky).

The commentson the aestheticaspectsof the interactionwith the different

balls leadto the insight that in addition to pleasantandunpleasantexperiences,

peopledescribeindifferenceas an specificaspectof the aesthetics.

The resultsof the first chaptersform the basisof a tool makingthesefindings

accessiblefor productdesigners:the TactualExperienceGuide (Chapter5). Goal

of this tool is to supportdesignersto developinsight in the aestheticaspectsof

tactualexperience,by describingtheir own world of tactualexperience.The as

sumptionis that awarenessand sensitivity for the tactualexperienceis achieved

throughthe interplaybetweencognitiveandperceptuallearning:learningby

experience.

To achievethis goal, the tactualexperienceguide offers an overviewof the differ

entdomainsof tactualexperiencein a way thatallows room for personalintei

pretation.In addition,the structureof the tool supportsfree associativethinking.

The mind mapis an appropriatemeansto meettheserequirements.

The TactualExperienceGuide consistsof six mind maps:onemind mapfor each

domainof tactualexperienceandan additionalmapto concludeon the aesthetic

aspectsof the experience.The useof the tool is evaluatedwith designstudents,

resultingin a final versionof the TactualExperienceGuideanda usermanual,

both presentedin Appendix5.2. The TactualExperienceGuiderelieson words to

describethe tactualexperience.Nevertheless,usingthe guideleadsto the insight

that it is beneficialto exploreadditionalmeansfor personalexpression,suchas

photographicimages,soundsandmaterialsamples.

In orderto designfor the tactualsenses,designersneedto developawareness

and sensitivity for the aestheticaspectsof tactualexperience.To achievethis

goal, the electivecourseTactility was developedandevaluatedat the department

of IndustrialDesignat the Delft Universityof Technology(Chapter6). The

courseconsistsof a mixture of lecturesanddesignexercises.Startingpoint is

the assumptionthat to be an empathicdesigner,oneneedsto exploreandknow

one’s own world of experience.Therefore,the focusof the awarenessanddesign

exercisesis on the students’personalworlds of experience:the studentsdesign

for tactualexperiencesthat they themselvesperceiveas pleasant.In addition,the

courseexploresmeansto communicateaboutthe tactualexperience,especially

throughcollectingimagesand 3D objectsthat illustratethe type of bodylan
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guageone is aiming for in the design.

Chapter7 concludesthis thesiswith an overviewof the contributionof this
thesisto the field of TactualAestheticsin ProductDesign,andwith recom
mendationsfor further developments.The insight that tactualexperiencesin
human-productinteractioncanbe regardedas elementsof the body language
of two socialentities,opensup the possibility to explorethe aestheticsof tactual
experienceas if it concernedinter-humanbehaviour.Furthermore,two different
perspectivesareproposedto considerthe aestheticaspectsof experience.De
signersmayusea hedonicapproach,striving for immediategratificationof the
senses.From an eudemonicperspective,they may approachaestheticexperience
as a basisfor personaldevelopment.From the latterperspective,a designermay
acceptsomeinitial unpleasantnessor resistancein the human-productinterac
tion, if this struggleeventuallyleadsto the pleasureof beingableto masterthe
product.Musical instrumentsandsportsequipementareexamplesof products
that offer suchexperiences.
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