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CHAPTER

11
Philosophy of Interaction - 

and the Interactive User Experience

by Dag Svanaes.

Over the last two decades, interaction design has emerged as a design discipline 

alongside traditional design disciplines such as graphics design and furniture 

design. While it is almost tautological that furniture designers design furniture, 

it is less obvious what the end product of interaction design is. Löwgren’s answer 

is “interactive products and services” (Löwgren 2008). This narrows it down, but 

leaves open the question of what it means for something to be interactive.

Interaction since the early 1980s. This research has given us valuable knowledge 

about users, systems and design methodology, but few have asked “philosophical” 

questions about the very nature of interactivity and the interactive user experience.
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I will approach the question of interactivity from a number of angles, in the 

amples of interactive products and services. Next, I will analyse interactivity and 

the interactive user experience from a number of perspectives, including formal 

logic, cognitive science, phenomenology, and media and art studies. A number 

of other perspectives, e.g. ethnomethodology, semiotics, and activity theory, are 

highly relevant, but are not included here. (For an analysis that includes these 

perspectives, see (Svanaes 2000)).

VIDEO 11.1: Introduction to Philosophy of Interaction.

Courtesy of Rikke Friis Dam and Mads Soegaard. Copyright: CC-Att-ND (Creative Commons Attribu-
tion-NoDerivs 3.0 Unported). View full screen or download (704 KB)
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VIDEO 11.2:

Courtesy of Rikke Friis Dam and Mads Soegaard. Copyright: CC-Att-ND (Creative Commons Attribu-
tion-NoDerivs 3.0 Unported). View full screen or download (960 KB)

VIDEO 11.3:

Courtesy of Rikke Friis Dam and Mads Soegaard. Copyright: CC-Att-ND (Creative Commons Attribu-
tion-NoDerivs 3.0 Unported). View full screen or download (5 MB)



588 ENCYCLOPEDIA OF HUMAN-COMPUTER INTERACTION

VIDEO 11.4:

Courtesy of Rikke Friis Dam and Mads Soegaard. Copyright: CC-Att-ND (Creative Commons Attribu-
tion-NoDerivs 3.0 Unported). View full screen or download (704 KB)

11.1  TERMINOLOGY

The interaction as “mutual or reciprocal ac

of interactive and interactivity? A product or service is interactive if it allows for 

interaction. An artefact’s interactivity is its interactive behaviour as experienced 

by a human user. Or to be more precise, it is the potential for such experiences. 

Its interactivity is a property of that artefact; alongside other properties like its 

visual appearance. Interactivity can also be used as a noun to signify everything 

interactive, similar to how radioactivity refers to everything radioactive.

perceptions and responses that result from the use or anticipated use of a product, 

system or service” (ISO 2009)
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11.2  THE SCOPE: INTERACTIVE PRODUCTS  
AND SERVICES

What makes a product or service interactive? One of the simplest interactive products 

to turn the light on, and again to turn the light off. At the other end of the complexity scale 

Copyright status: Unknown (pending investigation). See section “Exceptions” in the copyright terms.



590 ENCYCLOPEDIA OF HUMAN-COMPUTER INTERACTION

Copyright status: Unknown (pending investigation). See section “Exceptions” in the copyright terms.

Copyright status: Unknown (pending investigation). See section “Exceptions” in the copyright terms.
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Copyright status: Unknown (pending investigation). See section “Exceptions” in the copyright terms.

FIGURE 11.1 A-B-C-D: Examples of interactive products and services.

Examples of interactive services include internet banking, online shopping, 

digital products that are not interactive?

Copyright status: Unknown (pending investigation). See section “Exceptions” in the copyright terms.



592 ENCYCLOPEDIA OF HUMAN-COMPUTER INTERACTION

Copyright status: Unknown (pending investigation). See section “Exceptions” in the copyright terms.

Copyright status: Unknown (pending investigation). See section “Exceptions” in the copyright terms.

FIGURE 11.2 A-B-C
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If you solder a light bulb to a battery and leave it on your desk until the battery is 

can of course turn it off by cutting one of its wires, but that would not be an in

tended interactivity of the product. The light bulb could be substituted with some

thing far more complex, like a digital photo frame that was programmed to gener

means for interacting, despite its complex behaviour, neither that product would 

contained a “transmit only” radio beacon that transmitted beeps from space for 

20 days until its batteries ran out.

vice interactive is not its complexity, nor the fact that it is digital, but whether it is 

designed to respond to actions by a user.

11.3  FORMAL DESCRIPTIONS OF INTERACTIVE  
BEHAVIOUR

One way of describing the interactive behaviour of a product or a service is through 

a formal representation. A number of such formalisms exist, the simplest being 

state diagrams. A state diagram is a visual representation of a .
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FIGURE 11.3A SHOWS A STATE DIAGRAM FOR THE TOUCH-SENSITIVE LIGHT SWITCH IN FIGURE 11.1A. 
IT CONTAINS TWO STATES, “LIGHT OFF” AND “LIGHT ON”, AND TWO USER-INITIATED TRANSITIONS 
BETWEEN THE STATES (“TOUCH SWITCH”). THE BLACK DOT LEADING IN TO THE “LIGHT OFF” STATE 
TELLS US THAT THIS IS THE INITIAL STATE, I.E. THE LIGHT STARTS OUT IN THE “OFF” STATE.

Copyright status: Unknown (pending investigation). See section “Exceptions” in the copyright terms.

Copyright status: Unknown (pending investigation). See section “Exceptions” in the copyright terms.

FIGURE 11.3 A-B

tery” device. It starts with the light being on and stays in that state until the bat

tery is drained. The black dot in a circle is the “game over” symbol. When the bat

tery is drained, the device stops being what it was intended to be.
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A number of more sophisticated formalisms have been used for describing 

), 

temporal logic ( ), Petri nets (Elkoutbi and Keller 2000) 

and algebra (Thimbleby 2004).

the technical side of interactivity, but say little of the human side. They are of little 

does the interaction mean to the user?” To be able to answer such questions about 

the interactive user experience, we have to leave formal logic and the natural sci

ences and turn to the humanities and the social sciences.

11.4  COGNITIVE SCIENCE: INTERACTION AS INFORMA-
TION PROCESSING

the 1980s, cognitive science has been the dominant paradigm for describing the 

) presented 

user, where it is processed by the user’s “cognitive processor”, leading to actions 

like pushing a button. Their model sees interaction as the sum of stimuli reception 

and user actions.
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FIGURE 11.4.A: Modelling the user as an information processor.

Copyright © Card, Moran and Newell. All Rights Reserved. Reproduced with permission. See section 
“Exceptions” in the copyright terms.
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FIGURE 11.4.B: The seven step action cycle.

Copyright © Donald A. Norman. All Rights Reserved. Reproduced with permission. See section “Excep-
tions” in the copyright terms.

act of turning on the light switch would be modeled as information about the state 

of the light reaching the perceptual processor through the user’s eyes, where it 

working memory, and be processed by the cognitive processor. 

A command would then be sent to the motor processor, leading to the hand push

ing the switch.

In “The Design of Everyday Things” (Norman 1988), Don Norman elabo

describe this as the user having the goal of turning the light on (step 1). This goal 

would lead to an intention to act (step 2), leading to a sequence of actions being 

sent to the motor processor (step 3), where it would trigger a hand movement 
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(step 4). In “the world”, the light would turn on, and this would be perceived (step 

cycle. The action cycle is described by Norman in the following video.

VIDEO 11.5: The action cycle as described by Don Norman.

Copyright © Donald A. Norman. All Rights Reserved. Reproduced with permission. See section “Excep-
tions” in the copyright terms. View full screen or download

for predicting user behaviour called GOMS (Goals, Operators, Methods, and Se

been developed to model the behaviour of the user, all based on the same basic 

assumptions of the human information processing model.

haviour for routine tasks, but have shown little explanatory and predictive power 
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they are of little help in understanding the interactive user experience.

In “The Design of Everyday Things”, Don Norman introduced the concept 

of affordance that had been developed by the psychologist J.J. Gibson. Norman 

be used”. While Gibson’s ecological approach to human cognition and perception 

the affordance

pearance. Norman illustrates the affordance concept in the video below. Adding 

the concept of affordance

affords turning the light on and off.

Don Norman’s illustration of the Affordance concept.

VIDEO 11.6: Affordances.

Copyright © Donald A. Norman. All Rights Reserved. Reproduced with permission. See section “Excep-
tions” in the copyright terms. View full screen or download (0)
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by Stanford professor Terry Winograd and 

). The book was pri

strong relevance for a discussion of interactivity.

which the phenomenology of the German philosopher 

1976) is the most relevant here.

11.5  HEIDEGGER: INTERACTION AS TOOL USE

takes for granted that human cognition and communication are symbolic, and that 

philosophy of being ( ; original version is 

view and starts out with our factual existence in the world and the way in which we 

ready-to-hand. When I write a document in a 

text editor, my focus is on the text and not on the text editor. If my text editor crash

es, my focus is moved from the text that I am working on to the text editor itself. It 

is only when we have a breakdown situation and the computer stops working as a 

unready-to-hand. If we are 

present-at-hand.
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Copyright status: Unknown (pending investigation). See section “Exceptions” in the copyright terms.

Copyright status: Unknown (pending investigation). See section “Exceptions” in the copyright terms.
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Copyright status: Unknown (pending investigation). See section “Exceptions” in the copyright terms.

Copyright status: Unknown (pending investigation). See section “Exceptions” in the copyright terms.

FIGURE 11.5 A-B-C-D: The “hammerness” of things.
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ling the light. As part of our everyday life, a light switch is an integral part of our 

background of readiness-to-hand, and the interaction with the switch is to some 

extent invisible to us. It is only when the switch stops working as expected, or 

background 

the switch only emerges through use. Its “switchness” is hidden for us until we put 

it into use. An important aspect of its “switchness” is that it allows for a certain 

kind of interaction. When the ape in Kubrick’s 2001: A Space Odyssey (

) realises that the piece of bone in front of him can be used to crack things, 

bones. The bone’s “hammerness” had been there all the time, but it needed to be 

“switchness” emerges through use.

with the light switch depends on the use situation and the user’s intention. Turn

ing the light on as part of my everyday action of entering a room is different from 

science would miss this subtle difference, as it would model both interactions as 

user, we would have to understand the lifeworld of that user, i.e. the cultural and 

personal background that serves as a frame of reference and context for every ex

perience of that person.
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as part of an equipmental nexus , e.g. hammers with nails and wood. The hammer 

cance through its relation to hammer and wood. The elements form a whole, and 

11.6  MERLEAU-PONTY: INTERACTION AS PERCEPTION

being-in-the-world is prior to 

sian

existing in the world and becoming aware of ourselves through interaction with 

ing most of the prevailing theories of perception at his time. In all his writing 

with our eyes, this is not a passive process of stimuli reception, but an active 

movement of the eyeballs in search of familiar patterns. This view is in to

Ponty there is no perception without action; perception requires action.



605AND THE INTERACTIVE USER EXPERIENCE

FIGURE 11.6.A: Rapid eye movements of layperson.

Copyright © Vogt and Magnussen 2007. All Rights Reserved. Reproduced with permission. See section 
“Exceptions” in the copyright terms.

FIGURE 11.6.B: Rapid eye movements of artist.

Copyright © Vogt and Magnussen 2007. All Rights Reserved. Reproduced with permission. See section 
“Exceptions” in the copyright terms.
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Perception hides for us this complex and rapid process going on “closer to the 

rapid perceptual interactions unfold in vision. The optics of the human eye is such 

Vogt and Magnussen 2007)). The result of their dif

uses the term  to denote the personal background of experienc

es, training, and habits that shapes the way in which we perceive the world.

volving large portions of the body. The body is, a priori, the means by which we are 

and turn it over to view it from different angles, my intentionality is directed toward 

part in the perception in a natural way. Any theory that locates visual perception to 

undivided unity, and it is meaningless to talk about the perceptual process of seeing 

without reference to all the senses, to the total physical environment in which the body 

is situated, and to the “embodied” intentionality we always have toward the world.

The body has an ability to adapt and extend itself through external devices. 

I have learned the skill of perceiving the world through the stick, the stick has 

ceased to exist for me as a stick and has become part of “me”. It has become part 

of my body and at the same time changed it.
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this interaction can be seen as a perceptual act involving both eyes and hand. I 

move my hand to the switch as part of the process of perceiving its behaviour, in 

the same way as my eyes make rapid eye movements when I see a painting. The 

hand movements towards the switch result from my directedness towards the ob

In more complex interactions, like when an experienced computer user plays 

tries out a new sword that she has acquired for her game character, she perceives its 

working through the mouse and the part of the software that let her control her char

the technology becomes a tool, but it differs in that the world is computer generated.

teresting starting point for a discussion of meaningful interactive experiences. A 

consequence of his theory is that it should be possible to lead users into interac

tions with the computer that are meaningful at a very basic level. The interactions 

themselves can be meaningful.

FIGURE 11.7: The Mr. Peters button.

“Mr. Peters” button!
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The user tries to click on the button, but experiences that “Mr. Peters” always “es

capes”. Most users understand the intended meaning of the example and describe 

Mr. Peters as a person who always avoids you, a person you should not trust. The 

11.6.1  Key points

11.6.1.1 Perception requires action

 Perception of the “Mr. Peters” button requires action. The button 

as interactive experience is the integrated sum of its visual appear

ance and its behaviour. Without action, we are left with the visual 

appearance of the button, not the actual button as it emerges to us 

through interaction.

11.6.1.2 Perception is an acquired skill

 One of the necessary conditions for the Mr. Peters example to work 

is that the user has acquired the skill of moving the mouse cursor 

puter user. Without this skill, the only perception of the Mr. Peters 

button would be its visual appearance.

11.6.1.3  Tool integration and bodily space

 

blind man’s stick. The physical mouse and the corresponding soft

ware in the computer are integrated into the experienced body of 

the user. The computer technology, and the skills to make use of it, 

changes the actual bodily space of the user by adding to the poten
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tials for action in the physical world also the potentials for action 

11.6.1.4 Perception is embodied

 Experiencing the “Mr. Peters” button requires not only the eye, but 

also arm and hand. Mouse movements and eye movements are in

tegrated parts of the perceptual process that lead up to the percep

tion of the button’s behaviour. The interactive experience is both 

created by and mediated through the body.

11.6.1.5 Intentionality towards-the-world

 As a skilled computer user, I have a certain “directedness” towards 

presents itself to me not only as a form to be seen, but also as a po

seeing the button to moving the cursor towards it, there is no need 

for a “mental representation” of its position and meaning. The act 

of trying to click on the button is part of the perceptual process of 

without having to think.

11.6.1.6 

 In the above example, the context of the button is given by the 

leading text and by the user’s past experiences with graphical user 

interfaces. It is important to notice that this example only works 

that all interaction happens within. The Mr. Peters button emerges 
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as a meaningful entity because the appearance of a button on a 

computer screen leads to a certain expectation and a correspond

ing action. The action is interrupted in a way that creates an inter

active experience that is similar to that of interacting with a person 

who always escapes you.

of stimuli reception and action as cognitive science tells us. Interaction is better 

described as a kind of perception. I perceive the behaviour of the “Mr. Peters” 

button through interaction. This perception involves both hand and eye in an in

11.7  A MEDIA AND ART PERSPECTIVE

While phenomenology can help us understand the interactive user experience 

designs, it gives us little guidance on what designs are possible. To be able to fully 

utilize the potential of interactive media, it is important to have a deep under

standing of the medium itself. There is a tradition in Media and Art Studies for 

compared to the vast literature on the social and cultural impact of new media, 

media studies with a focus on the properties of the medium itself are rare. The 

Rudolf Arnheim

psychological perspective. In the introduction of “Art and Visual Perception: a 

Arnheim 1974), he states explicitly that he is 

not concerned with the cognitive, social, or motivational aspects. Nor is he con
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function and meaning in a traditional sense, he was free to discuss issues such 

as balance, space, shape, form, and movement in relation to the different media. 

Arnheim draws heavily on examples from art and gestalt psychology. What is 

relevant for the current study is not his results, but his approach to the study of 

a new medium.

teacher Johannes Itten’s theory of colours.

FIGURE 11.8: One of Itten’s explorations of the interplay between colors.

Copyright status: Unknown (pending investigation). See section “Exceptions” in the copyright terms.

perception of colour changes with the background (Itten 1974).
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FIGURE 11.9: A white and a black pixel enlarged.

Itten brought to the  the idea that students of design 

should develop a deep knowledge of their media and materials through explora

tions of their properties. Seen as a medium and a material, the modern computer 

can be viewed as a display of pixels that each can have only one colour at any given 

time. Through some input device(s), the user can interact with this matrix of pix

FIGURE 11.10: An interactive pixel with corresponding state diagram.
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to input 

from the user. An interactive pixel is a pixel that responds to user actions. The 

simplest “artefact” of this kind is a pixel that changes colour when clicked on. The 

shows its state diagram.

FIGURE 11.11: Two interactive pixels that only differ in behaviour.

The “user experience” of an interactive artefact is the sum of its visual appearance 

and its interactive behaviour. The behaviour can only be experienced through in

through interaction.

 interaction gestalts for 

these kinds of basic interactive user experiences (Svanaes 1993).
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FIGURE 11.12: Abstract interactive art. It starts out white and goes black when it is 
touched.

detached observer would miss the essence of this piece of minimalist interactive 

abstract art.

FIGURE 11.13

simple that we can take them in as wholes, i.e. as interaction gestalts.
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FIGURE 11.14

tive. This creates the illusion of a white square moving on a black background.

FIGURE 11.15: Spatialisations with three pixels.
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the computer screen.

FIGURE 11.16

create the illusion of foreground/background, we perceive the behaviour as a 

rotation between states. It starts out all white, and after two states we are back 

ing between web pages, each web page being a state of the screen’s pixels.
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FIGURE 11.17: A 5x5 icon editor made out of individual pixels with toggle behaviour.

how a matrix of elements with simple behaviour can become something potentially use

ful. Even with as few as 5x5 pixels you can use it to make basic shapes, i.e. an icon editor.

These kinds of explorations of interactive media can be extended in different 

directions. All the above examples have been with only two colours and discrete 

states. If we include analogue input, full colour, hidden states, delays, animations, 

sound, algorithms and communication through Internet, we get enough complex

11.8  IMPLICATIONS FOR INTERACTION DESIGNERS

What are the implications of this for interaction designers? We have gone through four 
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interaction from a media and art perspective (Arnheim/Itten). The focus of the current 

analysis has mostly been on the interactivity of digital products. The implications for 

design will consequently mainly be related to the design of interactivity:

11.8.1  Interactivity is an important part of the user experience

 

comes evident that the interactivity of digital artefacts is perceived 

as interaction gestalts at a very immediate level, similar to that of 

visual perception. Interactivity is not simply the behaviour neces

sary to implement a certain functionality, but an important qual

ity of a digital product. We often talk about the “look and feel” of 

a digital product. Users perceive “the feel” of the product through 

interaction, and this thus becomes an important part of the result

ing user experience. Users care about “the feel”.

11.8.2  A product’s “feel” should be designed with care to detail

 If you want to design interactive products that stand out, you must 

be conscious of the interactive qualities of your products. “The feel” 

should consequently be designed; not only engineered. As with ev

erything designed, God is in the details also concerning interactivity.

11.8.3  Perception of “the feel” requires action: Invite the user in

 Perception of the interactive dimension of a product, its “feel”, 

requires user actions. It is therefore important that the product 

signals its potentials for interaction, its “affordances”. The user ex

perience is created through interaction. Interactivity that is hidden 

away is like a tree falling in the forest with no one watching.
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11.8.4  Design for unforeseen use

 

through use and social interaction. As Norman pointed out in his 

video on affordances, a good product should be designed for use 

situations other than the one intended.

11.8.5  Design for “the lived body”

 When designing for interaction beyond mouse and keyboard (e.g. 

This requires a focus on the bodily feeling of using the product.

11.8.6  Take responsibility for the feel of the total user  
experience

 In some cases, the user experience is a result of the user’s interac

tion with a number of interconnected products and services, e.g. 

the combination of earplugs, an MP3 player, and an online music 

store. In those cases it is important that the “feel” of these products 

and services are designed in such a way that the sum give rise to a 

good user experience.

11.8.7  Interaction designers need to learn basic  
programming skills

 Designing interactivity requires the ability to make rapid “sketch

es” of interactive behaviour. This is important to be able to explore 

different 

over to the programmers. Despite numerous attempts to make the 

signers who want to add an extra quality to the interactive user ex
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perience still need to learn basic programming skills. Programming 

is the tool for shaping interactivity. A lot can be done with simple 

programming environments like Processing and Arduino.

11.8.8   
and listen carefully

 Make numerous sketches of interactive behaviour, but always test 

them on real users before you make important design decisions. 

Different users can perceive the same interactive behaviour in 

surprisingly different ways; and often very differently from you. 

This is not only because they interpret and experience their inter

actions differently, but also because their ways of interacting differ. 

Test for more than usability; ask them how it feels in use and listen 

carefully to what they tell you.

11.8.9  Intentionality and context matters: Make the  
tests realistic

 The perception of a product’s interactivity is to a large extent co

loured by the user’s intention. Trying out “the feel” of a product in 

a controlled setting is very different from using it in a real context 

and for a real purpose. Ideally, tests should be done with real tasks 

and in real contexts. If that is not possible, you should be aware of 

the difference between real use and your test setting, and how this 

colours the user experience.

11.8.10  Interaction designers should be skilled in kinesthetic 
thinking

 The interactivity of digital products should be designed by interac

tion designers with a special sensitivity for “the feel” of a product. 
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it is about timing and rhythm. This requires the interaction design

er to develop skills in kinesthetic thinking and bodily intelligence. 

While drawing classes are excellent for designing “the look”, inter

action designers should also consider classes in dance, drama or 

martial art to develop their sensitivity for things interactive.

products, but it is my belief that in a competitive market, products with a well 

designed feel will always stand out; interactivity matters.

11.9  WHERE TO LEARN MORE

11.9.1  Books

Winograd, Terry and Understanding Computers and 

Cognition. Norwood, NJ, Intellect

intelligence and cognitive science, but has strong relevance for a discussion of 

interactivity. As mentioned above, it presents three alternatives to cognitive sci

Dreyfus. The book was important by showing the relevance of continental phi

losophy to fundamental discussions in computer science.

Dourish, Paul (2001): Where the Action Is: The Foundations of Embodied Inter-

action. MIT Press
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This book has become the standard textbook on the relevance of phenom

Wittgenstein and his concept of language games. Dourish introduces embodied 

interaction as a theoretical construct to capture the way in which interactive tech

nologies become integral parts of our lives.

Dreyfus Being-in-the-World: A Commentary on Heidegger’s 

Being and Time, Division I.

from a philosopher who has been very successful in making continental philoso

Svanaes, Dag (2000): Understanding Interactivity: Steps to a Phenomenology 

of Human-Computer Interaction.

vitenskapelige Universitet (NTNU)

Much of the current encyclopedia entry builds on my 2000 PhD monograph 

on interactivity. The book contains extended discussions of the four perspectives 

presented here, in addition to more background on Activity Theory, Etnometh

odology, and Semiotics. It also presents an experiment on how users percieve ab

stract interaction, and some examples of ways to simplify the design of interactiv

ity. A pdf version of the book can be downloaded here.

, Daniel (2003). In Romance with the Materials of Mobile Interaction 

: A Phenomenological Approach to the Design of Mobile Information Technol-
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ogy (PhD Thesis). Umeå Universitet http://daniel.fallman.org/publications.

html#thesis

, Eva (2004). Tangible User Interfaces als kooperationsunterstüt-

zendes Medium http://elib.

Ehn, Pelle (1988): Work-Oriented Design of Computer Artifacts. Stockholm, Ar

betslivscentrum

Ehn’s PhD from 1988 sums up his experience as one of the founders of the 

11.9.2  Relevant papers

Das, Anita, Faxvaag, Arild and Svanaes, Dag (2011): Interaction design for cancer patients: 
do we need to take into account the effects of illness and medication?. In: Proceedings of the 
2011 annual conference on Human factors in computing systems 2011. pp. 21-24



624 ENCYCLOPEDIA OF HUMAN-COMPUTER INTERACTION

Hornecker, Eva (2005): A Design Theme for Tangible Interaction: Embodied Facilitation. In: 
Gellersen, Hans-Werner, Schmidt, Kjeld, Beaudouin-Lafon, Michel and Mackay, Wendy E. 
(eds.) Proceedings of the Ninth European Conference on Computer Supported Cooperative 
Work 18-22 September , 2005, Paris, France. pp. 23-43

Hummels, Caroline, Overbeeke, Kees and Klooster, Sietske (2007): Move to get moved: a 
search for methods, tools and knowledge to design for expressive and rich movement-based 
interaction. In Personal and Ubiquitous Computing, 11 (8) pp. 677-690

Larssen, Astrid Twenebowa, Robertson, Toni and Edwards, Jenny (2007): The feel dimen-
sion of technology interaction: exploring tangibles through movement and touch. In: Pro-
ceedings of the 1st International Conference on Tangible and Embedded Interaction 2007. 
pp. 271-278

Larssen, Astrid Twenebowa, Robertson, Toni and Edwards, Jenny (2006): How it feels, not 
just how it looks: when bodies interact with technology. In: Kjeldskov, Jesper and Paay, Jane 
(eds.) Proceedings of OZCHI06, the CHISIG Annual Conference on Human-Computer 
Interaction 2006. pp. 329-332

Larssen, Astrid Twenebowa, Robertson, Toni and Edwards, Jenny (2007): Experiential 
Bodily Knowing as a Design (Sens)-ability in Interaction Design. In: Desform - 3rd Eu-
ropean Conference on Design and Semantics of Form and Movement Dec. 12-13, 2007, 
Newcastle upon Tyne, UK.
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studying the fundamentals of modern design.Donald

of Science in Electrical Engineering from MIT and a Doctor of Philosophy in Ps...

Donald A. Norman

It is clear that our understanding of the nature of interaction has been evolving in a 

in philosophical approaches to the study of interaction that have occurred in the 

but today we are well into the 21st century. So the changes described in the article 

have continued: we are still evolving our understanding, still making progress.

ways by which we interact with the environment. As Svanaes points out, interaction 

means the interplay between the state of the environment and the actions of agents 

(which are usually people), where the actions change the state of the world. Interac

chapter and its examples are surprisingly limited to discussions of the way by 

which individuals interact with information systems. The chapter primarily re

is far broader. Interaction designers must deal with groups of people, sometimes 

natural world. Designers who are designing services, rules, and procedures must 

be concerned with how systems and services interact with employees, technical 

staff, and of course customers and others who make use of the services. Some 

interaction designers have to be concerned with interactions among machines. 

The principles of interaction design are far more important to be limited to single 

individuals interacting with information systems and displays.
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Thus, skis are a tool for interaction, as are baseball and cricket bats, the rules of 

engagement of soccer (football), and the way by which we steer and control our 

automobiles. Interaction designers must work with a wide variety of technologies, 

Our philosophical basis for the understanding of interaction has been evolv

ing rather dramatically. As Svanaes points out, in the early days of personal 

processing, information processing point of view to describe the system and to 

develop rules for designers. This approach has been seminal in teaching us about 

feedback, appropriate mapping, and all the many other formal, theoretical prin

narrow, limiting, and now widely considered either to be too restrictive or, by 

some, simply wrong.

We no longer look at pure information processing. Instead, we know that emo

tion and cognition interact in fundamental ways, that the entire human body in

teracts with the environment, and that as a result we must come to understand 

the whole system. It is not enough to use limited input and output mechanism. 

tation sensitive, where the entire body is involved, where the gestures, posture, 

and movements of the entire body are taken as inputs to our systems and where 

the results are not simply changes in some image on a screen, but changes that 

envelop the body, surrounding it with sights, sounds, and feelings, exciting the 

article as are simulators that move in space to engage the proprioceptive systems. 

increasingly important.
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The review of affordances in the article needs to be expanded. Affordances 

are about possibilities: an affordance is a relationship between a person and the 

perception of those affordances. After all, an affordance that is not known about 

might as well not exist. To make this distinction more clear, in my recent work I 

actions, hence possible interactions.

I don’t know where Svanaes got the notion that the popular view of informa

tion is an active, constructive process is an old one in psychological theories and it 

nature of exception, and that was 50 years ago.

last century.

Today, we study interaction as a fundamental property of human and social 

behavior, rooted in the entire body, where the person – or people – is inside a sen

sense that is the focus of this chapter: haptics, proprioception, smell, sight, and 

sound. That is why the development of rich sensors and novel haptics are so en

tors involve the entire body, allowing the novice surgeon to put the hand inside 

the simulated body, feeling the beating heart, the throbbing veins, and the differ

ent pressures and feelings associated with cutting through different layers of skin. 
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this Encyclopaedia will have to wait a few years. I am disappointed, however, that 

these new developments and approaches are not discussed within the article – 

they aren’t even hinted at. So stay tuned for further news.

11.13  COMMENTARY BY EVA HORNECKER
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terms in our vocabulary. What seems so straightforward turns elusive when we try 

to dig deeper. We are in this situation probably because it is not evident where to 

interaction, rang

‘human as information processor’ models, the kinds of formal state diagrams ex

proaches investigating the user experience of interaction. It even allows for anthro

a very good example of how we ascribe intentionality and agency to an animated 

our mind is basically desperately trying to see meaning in whatever we perceive 

and experience.

into far more detail here – an important thought that seems missing from the 

The unique view that Svanaes contributes combines ‘interaction as per
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teraction requires active engagement – the encyclopedia entry itself has interac

cess, users must enter it; they need to actively interact in order to conceive the 

timing, and how the users’ body is part of the interaction. One of the unusual rec

ommendations that arises from this thought is that interaction designers should 

learn some form of sport or exercise that trains kinesthetic thinking and bodily 

awareness.

Svaneas beautifully explains (and illustrates) the part of interactivity that 

of time (and/or space). It is a bit like we smashed a mirror and now inspect a 

have any recommendations on how to proceed from here – I think we are still 

philosophy to look at.

The view that Svanaes shares with many other contemporary interaction de

sign protagonists is that the dynamics of interaction should be central in design. 

The experience of use is created through the interrelation of system behaviour 

point out some of the literature in interaction design that I have found helpful for 

more pragmatic and practical approach, without aiming to provide a philosophy 

of interaction, that may complement the approach taken in this article.

work, but turns out to be useful – the metaphor carried much further than I ini
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tially thought it was able to. It emphasizes how interactivity depends on having 

two active participants that contribute to the interaction and how the quality of 

interaction depends on what they are able to contribute, how well they under

stand each other, and what they can perceive of each other. The metaphor high

lights that interaction can be skewed and dominated by one partner, or that one 

partner might be severely handicapped in their expressivity or ability to perceive 

and understand the other. Toni Robertson and her coworkers have done a similar 

analysis from a situated action perspective, analyzing what is available to the ma

chine in an interaction process. Shedroff (2000) sees Interactivity as a continu

a system interactive, the most elemental components being system feedback and 

user control. Of more interest is that it often is the nature of the user activity that 

makes something interactive, e.g. in creativity tools or communication media. 

This means that a system that merely mediates messages between 2 points may be 

perceived as interactive, because it is an open system where the interactive com

ponent is ‘donated’ by the outside world, or, in the case of e.g. a drawing tool, by 

the user. Interaction transforms closed to open systems (cf. Wegner 1997) – even 

more so if interaction contributes content. Svanaes’ article highlights how even 

within the seemingly mundane level where we only have user control and system 

Shedroff motivate and might help us to analyse longer and more complex pro

cesses – does Mr Peters always react the same way, can we engage in a dialogue 

with him and what else can we do?
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