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The course begins with a broad in-
troduction to the landscape of con-
temporary technology. This includes 
background in technology history, 
ubiquitous computing, tangible and 
embodied interaction, and contempo-
rary interactive products & services. We 
also introduce methods for designing 
these interactive experiences.

We start with a series of weekly tasks in 
which we explore the basics of tangible 
interactions through conceptual and 
practical exercises.

After the first four weeks students must 
choose a design brief to pursue until 
the end of the semester. This ‘major 
project’ will require research, concept 
development, prototyping and reflec-
tion/evaluation.

There will be a mix of lectures, work-
shops, critiques and tutoring. Students 
will initially work in groups, but can 
choose to do their major task individu-
ally. In addition to this ‘hands-on’ ap-
proach we have regular discussions to 
highlight and discuss issues within 
the field of Interaction Design.

To keep informed during the semester 
subscribe to the course blog: 
touchproject.blogspot.com

And post your course pictures to the 
AHO interaction design Flickr group:
flickr.com/groups/ahointeraction

Touch Outline

The course gives the students the pos-
sibility to take part in the exploration 
of new interaction design research in 
cooperation with the Touch research 
team. We intend to create high-quality 
projects that excel in design methodol-
ogy, concept, prototyping and evalu-
ation. This is ambitious and requires 
commitment to both individual study 
and group collaboration. 
The students will:

Understand the opportunities and •	
limitations of RFID, near-field and mo-
bile technology.

Gain an overview of design and re-•	
search within the field of ubiquitous, 
social, mobile and tangible computing. 

Gain experience with interaction de-•	
sign methodology including the ability 
to understand and produce work with-
in design research.

Learn methods and tools for creat-•	
ing interactive physical prototypes, 
and gain basic practical abilities with 
electronics and relevant software.

Understand the connections be-•	
tween interaction design and indus-
trial design.

Develop their abilities to evaluate •	
and give critique with regard to tangi-
ble interactive experiences.

Learn more about working in inter-•	
disciplinary teams, particularly ways 
in which designers, researchers, tech-
nologists, ethnographers and sociolo-
gists can cooperate.

Goals

This 2008 Tangible Interactions course 
is driven by the Touch research project. 
Touch investigates physical, tangible 
and mobile interfaces through a tech-
nology called Radio Frequency IDenti-
fication (RFID). 

Touch was initially inspired by the de-
velopment of Near Field Communica-
tions (NFC) technology that enables 
interactions between mobile devices 
and physical things.

Touch asks important design research 
questions around the development, 
use and social/cultural impact of mo-
bile, tangible and touch-based inter-
faces.

Touch is based in the Institute of Indus-
trial/Interaction Design and funded by 
the Norwegian Research Council.

See the Touch weblog:
nearfield.org
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Schedule Weekly outline

Week Beginning Activity

3 14 Jan Task 1 – Landscape of tangible interaction

4 21 Jan Task 2 – A simple RFID interface

5 28 Jan Task 3 – The conscientious consumer (Diploma week)

6 4 Feb Task 4 – Interactions of transactions

7 11 Feb Research phase begins, workshop on input & output

8 18 Feb Concept and creativity course, research presentations

9 25 Feb Excursion week, concept phase begins

10 3 Mar Concept presentations

11 10 Mar Electronics prototyping workshop

12 17 Mar Easter holiday

13 24 Mar Prototyping phase begins

14 31 Mar Mid-term review

15 7 Apr

16 14 Apr Theme course week

17 21 Apr Evaluation and documentation phase begins

18 28 Apr Prototype and concept presentations

19 5 May Draft papers ready for review

20 12 May Final prototype and concept presentations

21 19 May

22 26 May

23 2 Jun (Diploma week)

24 9 Jun Final presentation and exhibition (AHO WORKS)

To be confirmed, please subscribe to the course weblog for latest updates.

Morning Afternoon

Monday Lectures

Tuesday Theme courses

Wednesday Mentoring 

with Einar

Thursday Mentoring with 

Timo, Mosse or 

Einar

Mentoring with 

Timo, Mosse or 

Einar

Friday Presentations 

and evaluations

New briefs or 

mentoring
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The major project is a chance for you to 
define your own project within the con-
straints of the technology. The Touch 
project has a series of fourteen design 
briefs as starting points for your think-
ing. Of course you are expected to find  
your own problems, users and contexts 
to define directions for your projects.

See an outline of the the Touch design 
briefs on page 8 and visit the Touch web-
site for the briefs in detail.

Our process will involve weekly meet-
ings that involve informal work discus-
sions around the projects and status 
updates. We require regular presenta-
tions to update on progress.

The project should be able to outline 
the problems, research and initial con-
cepts and prototypes by the mid-term 
review.

See previous student work:
www.nearfield.org/theme/student-projects

The course starts with four one-week 
tasks that give an introduction to the 
field of tangible interaction.

Task 1
Landscape of tangible interaction
A background to ubiquitous comput-
ing, tangible interactions, interactive 
products and methods. 

Task 2
A simple RFID interface
A practical task that allows the explo-
ration of a simple interface with RFID 
tags, reader and screen.

Task 3
The conscientious consumer
A conceptual task where we consider 
the nature of information around con-
sumer products, and the ways of inter-
acting with it.

Task 4
Interactions of transactions
A prototyping task looking at the de-
tailed interactions that take place in 
payment and transaction interfaces.

Tasks Major project
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For your project to be successful it will 
have to show thorough research, high 
quality in the conceptual process, ex-
cellent prototyping process and acces-
sible final presentation/documenta-
tion.  Our evaluation of your project is 
equally weighted between these areas.
For each project we expect to see:

Research
Your research must document: 

How you discovered and investigat-•	
ed the problem area

Background investigation of exist-•	
ing research and qualitative or quanti-
tative research with potential users

Evidence of existing products, serv-•	
ices or people that deal with similar is-
sues

Conceptual process
We don’t expect or value polished con-
cepts, instead we expect to see a wide 
diversity of concepts early in your proc-
ess, that show a thorough design inves-
tigation:

Sketching on paper and in hardware•	
Probing and testing•	
Typology studies•	
Experiments and exercises•	

We expect to see evidence of your 
process presented at our Friday status 
updates, and documented visually 
on your weblog (make sure you photo-
graph each stage of your process).

Prototypes
We expect you to create many proto-
types at different levels: using pro-
totyping as a design tool rather than 
a final result. Ideally the prototypes 
will be interactive, but we are also very 
open for other types of prototyping in-
cluding physical models, enactments, 
role-play and evidencing.

Presentation & poster
You will be marked on two presenta-
tions: one mid-term presentation and 
one final presentation. These presenta-
tions should focus on process and con-
tent. We prefer a simple presentations 
over highly styled Powerpoints, that 
include full-screen images rather than 
lengthy text or quotes.

For the exhibition, you will need to cre-
ate a poster that describes your project 
to a general audience. 

Deliverables

Documentation 
In design research we must present our 
work to an academic audience. We re-
quire every project to be documented 
in a short paper that describes the proc-
ess and outcomes. 

Your paper will be reviewed and com-
mented by an external reviewer (to be 
confirmed), where you will have the 
chance to bring the quality of the paper 
to a good academic standard. This pa-
per should be based on the ACM design 
template that we will provide. 

Your project will be marked equally be-
tween these five areas.

Tangible interactions 2008 Course plan 5



What is RFID?
Radio Frequency IDentification (RFID) 
is technology consisting of tiny, bat-
tery-less chips that communicate 
wirelessly. Each chip contains small 
amounts of information and are typi-
cally used for identifying objects from 
a distance. 

Applications of RFID are initially in 
logistics and the supply chain where 
RFID may be used to replace the bar-
code. But the technology is very suit-
able for other applications in exhibi-
tions, museums, toys, ticketing and 
payment applications. The Touch proj-
ect researches these emerging areas 
and focuses on RFID as a medium for 
everyday interactions. 

Technologies
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We expect you to use your existing 
skills in industrial, interaction and 
graphic design in this course. We will 
discuss and experiment with specific 
tools and methods for designing for 
tangible interactions.

Physical protoyping
The workshops at AHO are a perfect re-
source for physical prototyping, and we 
expect you to use them fully. We also 
plan to collaborate with the Rapid Pro-
totyping workshop in the final stage of 
the process.

Mobile prototyping
The Touch project has experience with 
creating applications for NFC mobile 
phones, we may be able to assist with 
creating mobile-touch-based applica-
tions.

Electronics prototyping
The course uses Processing and Ardui-
no for interactive prototyping. We will 
give some introduction to these tools, 
and run workshops where you can 
learn how to use them. Because these 
tools are complex we also expect you to 
explore them as self-study.  

Read more about them: 
www.processing.org

www.arduino.cc

What is NFC?
Near Field Communication (NFC) is a 
type of RFID technology that is inte-
grated to work on mobile phones. It is 
designed to enable new kinds of ap-
plications and services for mobile de-
vices, turning the mobile phone into a 
wallet, a ticket, travelcard, keys, etc. It 
is expected to be integrated into many 
mass-market handsets by the end of 
the decade.

By touching the mobile phone to 
tags embedded in the physical envi-
ronment, NFC enables many interac-
tion possibilities, such as the ability to 
discover and use mobile applications or 
services. 

NFC is a platform for everyday inter-
actions like payments, ticketing, adver-
tising, entertainment, access control 
and shopping. Unlike many other mo-
bile ‘features’ NFC simplifies otherwise 
complex interactions down to the act of 
touch, allowing us to make otherwise 
complex transactions using only one 
device.

Tools
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RFID is being used for an increasing 
number of interactions with everyday 
infrastructures. From travelcards, key-
less entry, passports and micropay-
ments to content downloads, smart 
posters and digital wallets on mobile 
phones. Attempts have been made to 
represent these interactions graphi-
cally from isolated groups in academic, 
commercial or technical contexts. No 
clear or definite language has emerged.

How do we visualise RFID-based interac-
tions?

There may be two initial ways of ap-
proaching this. The first approach is to 
think about the act or the action of the 
interaction: how do we invite users to 
touch, swipe or otherwise interact with 
RFID? Are there abstractions here that 
could allow all RFID interactions to 
come under one ‘brand’?

The second approach is to think 
about what the interaction will do, the 
verb. Here you could think about pur-
chasing, opening, closing, download-
ing and identifying. How do we repre-
sent those in a consistent and useful 
way? By looking into existing NFC re-
search and documentation you can see 
the kinds of use-cases that are being 
designed with NFC.
www.nearfield.org/2007/05/a-graphic-language-

for-rfid

RFID and NFC can be used to provide 
access to places in the same way as tra-
ditional keys or tickets.

This brief emerged from a frustra-
tion with existing access control sys-
tems. For interfaces of such potential 
simplicity they are often frustratingly 
difficult to use. Observe a queue form-
ing by a train ticket gate or at a gym, 
and witness first-hand how an inter-
face can cause confusion, frustration 
and even humiliation. Lack of feedback, 
delays and awkward timing make these 
systems some of the worst examples of 
interaction design practice.

Considering the issue of access control as 
a whole, what kinds of interactions are need-
ed to make access easy and humane?

What are the variables involved in 
access control? How should access be 
visualised for users? When does ac-
cess need to be easy and transparent, 
and when should it be obscure or even 
threatening? What kinds of feedback 
(audio, haptic, visual) can we use to 
make these interactions easier? In par-
ticular, how might an NFC-enabled mo-
bile phone change access interactions? 

Going further, how should RFID 
work within existing architectural 
spaces? How might architectural struc-
ture alter once we have more advanced 
access systems? Does the concept of 

‘boundary’ change?
www.nearfield.org/2007/05/nfc-access-control

The Touch project has been investigat-
ing applications and services for RFID 
and NFC since 2005. Although RFID 
and NFC have been much hyped, the 
technologies have been relatively little 
explored from a design perspective. We 
have discovered many opportunities 
for original explorations, studies and 
design projects.

At the beginning of 2007 we decided 
to document some of the stronger pat-
terns and themes that have emerged 
in the project. The themes are written 
as briefs in order to share them with 
industry, researchers, designers, other 
practitioners and students. 

These briefs should be seen as starting 
points for projects, where you are free 
to define further problems, contexts 
and constraints.

See all the briefs, with more detail, ex-
tensive notes, related projects and ref-
erences online:
www.nearfield.org/2007/05/touch-design-briefs

Design 
briefs

A graphic 
language 
for RFID

NFC and access 
control
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NFC has been suggested as an enabling 
platform for universal design or design 
for all. Universal design can be summed 
up as: “the design of products and envi-
ronments to be usable by all people, to 
the greatest extent possible, without 
the need for adaptation or specialized 
design.” (Source)

So: how might NFC be used to create in-
terfaces that are appropriate for the widest 
range of users?

One of the most basic NFC interac-
tions is using a physical object as a call 
or SMS request: touching an object cre-
ates a phonecall or an SMS. A common 
scenario is using a collection of photo 
frames to make phonecalls instead of 
accessing names through the phone 
menu. This can be easily achieved by 
attaching NFC tags behind photos or 
inside photo frames. But there is a dis-
tinct lack of research and testing in this 
area, and so far there is no proof that 
this is easier or more desirable for any 
group of users.

In this project we would like you 
to create applications that use NFC in 
ways that makes mobile applications 
easier to use for a wide range of users. 
These applications should be designed 
and tested out in collaboration with a 
range of potential user-groups.
www.nearfield.org/2007/06/universal-design-

with-nfc

Much research in ubiquitous comput-
ing focuses on the idea of a universal 
controller; a device that can adapt from 
making phonecalls to controlling the 
air conditioning. The mobile phone is 
seen as a good platform for controlling 
interactions in a range of other devices. 
It offers an adaptable interface with 
more diversity than most common-
place consumer appliances: a screen, 
sound, haptic feedback, internet/data 
access and the ability to process infor-
mation. 

But if mobile phones start to do a lot 
more than voice calling and text mes-
saging, how should the mobile interface 
change? What does a universal controller 
look like, and how does it function? Should 
the form factor change along with the func-
tion?

What changes may happen to the 
physical devices themselves? Should 
phones still look like phones? Should 
they look like wallets or keys? In the 
way that mobile cameras and music 
players have their own, dedicated but-
tons, do we need to consider extra 
physical affordances that specifically 
control these new functions? Should 
they offer robust surfaces to ease the ef-
fect of being constantly placed against 
readers? Where should active surfaces 
be placed, and how will this affect the 
overall usability?
www.nearfield.org/2007/06/the-universal-

controller

Design for all 
with NFC

Touch as 
interaction 
medium

The universal 
controller

In London, Tokyo, Seoul, Hong Kong 
and elsewhere the ‘swipe’ or ‘tap’ is al-
ready a common interaction for paying 
and entering in a wide variety of public 
situations. In the near future the mo-
bile phone and RFID card may be used 
extensively for ticketing and payment 
across the globe.

If we are using our mobile phones to in-
teract with the physical world via NFC, what 
kinds of new interaction methods emerge on 
our mobile devices?

In this project it would be good to 
prototype a range of interaction meth-
ods, with a range of inputs and outputs, 
and to test them out on a cross-section 
of potential users. The project might 
consider looking at research into tan-
gible and haptic computing, and the 
human sense of proximity and perip-
ersonal space, particularly if we are to 
work out how to create interactions be-
tween people.

This brief may also consider some of 
the instructional and iconography is-
sues around these interactions.
www.nearfield.org/2007/05/touch-as-interaction-

medium
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The ‘internet of things’ is a vision of 
a world full of interconnected things 
that participate in a wider network of 
the internet. The idea has been driven 
by the proliferation of wireless net-
works and the increasing use of RFID in 
logistical applications, many see it as 
the inevitable result of the insatiable 
drive for efficiency in the globalised 
marketplace.

So far applications have been lim-
ited to logistics and inventory manage-
ment; outside of the experience of most 
people. But if every product is tagged 
and tracked there are certainly implica-
tions for people at the consumer / user / 
human end of the supply chain. 

Do NFC devices have a role to play as 
an interface for the internet of things? 
If NFC devices become commonplace 
how might they be used as interfaces 
for products, services and brands?

In this project you should look at 
specific users, contexts or situations 
and create ideas for the way in which 
trackable, identifiable objects could en-
gage with them. You could also take ex-
isting things as a starting point for new 
interfaces, keeping use and context in 
mind.
www.nearfield.org/2007/07/interfacing-the-

internet-of-things

Anne Galloway is a social researcher 
working at the intersections of technol-
ogy, space and culture. Anne’s research 
in the Touch project involves looking at 
touch in different social and cultural 
contexts, in the first instance working 
towards Touchpædia, a reference and 
resource:

“I’m interested in cultural practices sur-
rounding what can, and cannot, touch. Ap-
plied to RFID and Near-Field Communica-
tion, this becomes a question of connecting 
some things and disconnecting others. Put 
another way: whether we’re concerned with 
issues of technological privacy or publicity in 
our everyday lives, I believe we’re well served 
by a stronger understanding of cross-cultur-
al examples of ritualised contact and avoid-
ance. It’s my hope that the Touchpædia will 
be a step in that direction, and I’m looking 
forward to seeing where it might lead.”

What are the various meanings of 
touch, and how do they vary according 
to social and cultural context? How do 
cultural meanings of touch manifest in 
contemporary technology, advertising, 
media and in the design of technology 
itself?

This is an exploratory project that 
would involve field work, and the pos-
sibility of collaboration with Anne.
www.nearfield.org/2007/07/touch-as-culture

Many of us have experienced RFID as 
a way of paying for tickets on public 
transport or gaining access to places. 
But are there other ways in which RFID, 
through things, places and behaviour, 
may become part of everyday experi-
ence?

RFID chips are cheap and tiny, they 
can be embedded in just about any-
thing, lasting forever without a battery. 
But in most situations RFIDs are also 
extremely limited in range, capacity 
and susceptible to being broken and 
hacked. This is the cheap and dirty end 
of ubiquitous technology.

What kinds of interfaces or identities 
could everyday things have? How might 
identifiable objects affect our social relation-
ships and how might people hack or subvert 
these affects? What kinds of needs and de-
sires exist around everyday things and how 
might these change?

Some possibilities that have been 
explored in the past include household 
objects as interfaces, urban screens 
that display custom media or tokens 
or gifts that contain personal informa-
tion (see references).

Your process may involve field work, 
observations, material or personal ob-
ject studies and interviews. You might 
want to create a series of scenarios 
around everyday behaviour from these 
studies that others could build upon.
www.nearfield.org/2007/07/rfid-and-the-everyday

RFID and the 
everyday

Interfacing 
the ‘internet of 
things’

Touch as culture
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With increasingly ubiquitous wireless 
networks the physical world is becom-
ing layered with a spectrum of radio 
waves. These fields range from mas-
sive GSM, 3G and DVB cells, through 
to household sized wifi and bluetooth 
networks, to tiny RFID and NFC bub-
bles. Each of these invisible bubbles 
offers functions or services that can be 
accessed from various devices. When 
inside the appropriate field mobile 
phones may be able to carry a voice call 
or pay for a subway ticket, laptops can 
transfer data, while smart cards can au-
thorise access or payments.

What does the increasingly radio-satu-
rated landscape – and our reliance on wire-
less infrastructure – mean in our everyday 
use of applications and services? Can we use 
fields as a material for creative purposes?

This is a central issue for ubiquitous 
computing where wireless functions 
or services are embedded – invisibly – 
into the environment. Do we need to 
increase the usability and awareness of 
various radio fields?

Can we introduce certain kinds of 
visibility back into ‘invisible comput-
ing’? How should we visualise the 
available options? Should we represent 
them technically, according to applica-
tions or services, or should we visualise 
the kind of information or risk involved 
in the interaction?
www.nearfield.org/2007/07/fields-and-seams

RFID may begin to enable cheap – even 
disposable – products that have identi-
ties and connections to a network. 

What are the opportunities for integrat-
ing services, infrastructure, community and 
online brands into physical objects?

In the longer-term, how does the eco-
nomics, form and function of physical 
products change when every product is 
a service or touchpoint? What might we 
call this new class of service-object?

What role might the mobile phone 
play in this infrastructure? Future 
products that are too cheap, simple or 
small to offer screens or buttons might 
use the NFC mobile phone as a rich in-
terface and a network connection. This 
may enable a class of devices that don’t 
have input or output themselves, but 
still offer rich interactions or interfac-
es.

This project should investigate the 
early opportunities of having identi-
ties and interactions in cheap and ubiq-
uitous physical products.
www.nearfield.org/2007/07/connected-products

RFID has the potential to enable new 
kinds of playful interactions in toys 
and consumer electronics. There are 
three features that make this interest-
ing: passive RFID tags don’t require bat-
teries, offer wireless communication 
and a scheme for identifying physical 
objects.

The lack of batteries or serviceable 
parts allows the use of natural materi-
als and uninterrupted surfaces; almost 
any object can become part of a gaming 
experience (excluding metal and water 
in most cases).

The short-range wireless properties 
allow action at a distance; when objects 
are brought near to each other, things 
happen! If this is combined with natu-
ral materials there is the potential to 
create experiences akin to magic.

When combined, these features seem to 
offer an almost unique opportunity. How 
can we take these opportunities and make 
games, toys or playful products?

This project should work towards 
making immediate, simple, ‘magic’ 
toys, games or playful consumer elec-
tronics. Taking these various oppor-
tunities afforded by RFID it should 
experiment with natural materials, 
game structures that require unique 
ID’s for either game objects or players 
and gameplay that relies on physical 
objects.
www.nearfield.org/2007/07/playful-rfid

Connected 
products

Fields and seams Playful RFID
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One of the most important features 
of NFC is that it only works at a very 
short range. This ties our interactions 
to particular places or objects, and 
forces us to design applications or ser-
vices that work on a local level. With 
internet development we have become 
accustomed to designing applications 
that service a global, disembodied set 
of users. The return to the local that is 
suggested by NFC technology is a very 
interesting challenge and potentially 
disruptive to design practice.

What information, applications and ser-
vices can be usefully tied to specific places or 
situations?

If a service can reliably know that a 
user has been in a certain place, what 
does that information enable? What is 
the value of being physically present 
for an interaction to take place? What 
services are specific to the home, to the 
office, to public or private transport, to 
a specific public space or to a particular 
shop?

This project should consider de-
tailed interactions between the mobile 
phone, services and local contexts. The 
project should use field studies and 
scenario design processes to explore 
services in the context of everyday ob-
jects and places. How might existing 
signage, advertising and urban inter-
faces be complemented with local in-
teractions?
www.nearfield.org/2007/07/local-applications-

and-services

The landscape of RFID technology is 
focused on surveillance, efficiency and 
control. The near-future possibility 
of RFID implants, identity cards and 
passports is focused on the ability to 
efficiently and accurately identify peo-
ple. The rush to replace barcodes with 
RFID is pushed by a desire to have more 
control and efficiency in supply chains 
and to reduce the risk of counterfeiting. 
Much of which ignores the human per-
spective and the imposition of this new 
technology is running into trouble as it 
begins to cross paths with public opin-
ion, perception and protest.

But new infrastructures can cer-
tainly be designed to support useful, 
private, secure, bottom-up, ad-hoc 
and people-to-people interactions, not 
just transactions controlled by banks, 
transport systems and governments. 
There are open identity systems that 
should allow RFID to be used in a way 
that gains people’s trust, that allows 
individual control over its use.

This project should look at the issue 
of trust and technological innovation 
and adoption. It should take RFID or 
NFC as a case study and look at the vari-
ous viewpoints that are taking control 
of the emerging debate. Without go-
ing into technical solutions the project 
could look at people-based or social 
scenarios around sharing, trust, pri-
vacy and perceived security in various 
defined contexts. 
www.nearfield.org/2007/07/alternative-rfid-

infrastructures

It is likely that NFC has a role to play 
in the future of our interactions with 
infrastructures like payment, ticket-
ing and access. But it is clear that mo-
bile phones offer a different interface 
and experience to cash, cards, wallets 
and keys. So how should transactions be 
designed to take advantage of the change in 
interface?

The simple assumption that in-
creased efficiency makes an attractive 
new service has started to be ques-
tioned (see references). What kinds of 
interfaces would be ideal for transac-
tions and how might they be imple-
mented on the mobile phone? How 
might we add valuable new interac-
tions, services or information into the 
transaction process that makes it more 
useful than simple payments?

In this project we would like you 
to study these emerging interactions 
around daily infrastructures. The 
project could start by studying the 
extensive marketing material on the 
proposed benefits of NFC from the mo-
bile and payments industry. This study 
could form the basis of prototypes 
and scenarios that can be tested and 
evaluated by potential users. Another 
approach would be to design ideal ‘pay-
ment or ticketing objects’ for specific 
services, and to compare idealised de-
signs with current implementations.
www.nearfield.org/2007/07/interactions-of-

transactions

Interactions of 
transactions

Local applications 
and services

Alternative RFID 
infrastructures
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Essential reading
Beyond the provided literature, we rec-
ommend that you read the following 
books.

1. Where the Action Is
By Paul Dourish. “Computer science 

as an engineering discipline has been 
spectacularly successful. Yet it is also 
a philosophical enterprise in the way 
it represents the world and creates and 
manipulates models of reality, people, 
and action. In this book, Paul Dourish 
addresses the philosophical bases of 
human-computer interaction. He looks 
at how what he calls “embodied inter-
action” -- an approach to interacting 
with software systems that emphasiz-
es skilled, engaged practice rather than 
disembodied rationality -- reflects the 
phenomenological approaches of Mar-
tin Heidegger, Ludwig Wittgenstein, 
and other twentieth-century philoso-
phers. The phenomenological tradi-
tion emphasizes the primacy of natu-
ral practice over abstract cognition in 
everyday activity. Dourish shows how 
this perspective can shed light on the 
foundational underpinnings of current 
research on embodied interaction. He 
looks in particular at how tangible and 
social approaches to interaction are re-
lated, how they can be used to analyze 
and understand embodied interaction, 
and how they could affect the design of 
future interactive systems.” 
www.amazon.com/gp/product/0262541785/ 

Focus on chapter 1-4.

2. Everyware
By Adam Greenfield. “Everyware” is 

computing that is everywhere around 
us, yet is relatively hard to see, both lit-
erally and figuratively. Broadly speak-
ing, it is what you get when you take 
the information processing we associ-
ate with the personal computer and 
distribute it throughout the environ-
ment—embedding it in walls, floors, 
appliances, lampposts, even cloth-
ing. I also use the word to refer to the 
relatively novel interface conventions 
everyware requires: gestural, tangible 

and haptic interfaces, and to some ex-
tent, voice recognition.

The fact that it is so powerful—so in-
sinuative and at the same time so hard 
to discern—makes it different in kind 
from the informatics we’ve grown so 
used to over the last twenty or twenty-
five years of the PC era.

“Everyware” has a lot in common 
with the contemporary discourses of 
ubiquitous computing, so why coin an 
entirely new term? Each of the terms 
already in use—”ubicomp,” “pervasive 
computing,” “tangible media,” “physi-
cal computing,” and so on—is conten-
tious. They’re associated with one or 
another viewpoint, institution, fund-
ing source, or dominant personality. I 
wanted people relatively new to these 
ideas to be able to have a rough contain-
er for them, so they could be discussed 
without anyone getting bogged down 
in internecine definitional struggles, 
like “such-and-such a system has a 
tangible interface, but isn’t really ubi-
comp.”
www.amazon.com/Everyware-Dawning-Age-

Ubiquitous-Computing/dp/0321384016

Focus on section 1-4.

3. Shaping Things
By Bruce Sterling. “Shaping Things 

is about created objects and the envi-
ronment, which is to say, it’s about ev-
erything,” writes Bruce Sterling in this 
addition to the Mediawork Pamphlet 

series. He adds, “Seen from sufficient 
distance, this is a small topic.”

Sterling offers a brilliant, often hi-
larious history of shaped things. We 
have moved from an age of artifacts, 
made by hand, through complex ma-
chines, to the current era of “gizmos.” 
New forms of design and manufac-
ture are appearing that lack historical 
precedent, he writes; but the produc-
tion methods, using archaic forms of 
energy and materials that are finite 
and toxic, are not sustainable. The fu-
ture will see a new kind of object -- we 
have the primitive forms of them now 
in our pockets and briefcases: user-al-
terable, baroquely multi-featured, and 
programmable -- that will be sustain-
able, enhanceable, and uniquely iden-
tifiable. Sterling coins the term “spime” 
for them, these future manufactured 
objects with informational support so 
extensive and rich that they are regard-
ed as material instantiations of an im-
material system. Spimes are designed 
on screens, fabricated by digital means, 
and precisely tracked through space 
and time. They are made of substances 
that can be folded back into the produc-
tion stream of future spimes, challeng-
ing all of us to become involved in their 
production. Spimes are coming, says 
Sterling. We will need these objects in 
order to live; we won’t be able to sur-
render their advantages without awful 
consequences.
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The vision of Shaping Things is giv-
en material form by the intricate design 
of Lorraine Wild. Shaping Things is for 
designers and thinkers, engineers and 
scientists, entrepreneurs and finan-
ciers -- and anyone who wants to un-
derstand and be part of the process of 
technosocial transformation.

Hugo Award-winning science fic-
tion author and futurist Bruce Sterling 
has been called by Time “perhaps the 
sharpest observer of our media-choked 
culture working today in any genre.” 
Three of his novels have been New York 
Times Notable Books of the Year, and 
he has been a contributing writer for 
Wired since its conception. In 2005 he 
is “Visionary-in-Residence” at Art Cen-
ter College of Design, Pasadena. Bruce 
Sterling’s blog Beyond the Beyond has 
been active since 2003.
www.amazon.com/Shaping-Things-Mediaworks-

Pamphlets-Sterling/dp/0262693267

The book is short enough to read in 2 hours

4. In the Bubble 
By John Thackara. “In the Bubble is 

about a world based less on stuff and 
more on people. Thackara describes 
a transformation that is taking place 
now -- not in a remote science fiction 
future; it’s not about, as he puts it, “the 
schlock of the new” but about radical 
innovation already emerging in daily 
life. We are regaining respect for what 
people can do that technology can’t. In 

the Bubble describes services designed 
to help people carry out daily activities 
in new ways. Many of these services 
involve technology -- ranging from 
body implants to wide-bodied jets. But 
objects and systems play a supporting 
role in a people-centered world. The 
design focus is on services, not things. 
And new principles -- above all, light-
ness -- inform the way these services 
are designed and used. At the heart of 
In the Bubble is a belief, informed by 
a wealth of real-world examples, that 
ethics and responsibility can inform 
design decisions without impeding so-
cial and technical innovation.” 
www.amazon.com/gp/product/0262201577/ 

Focus on chapter 3,4 and 5

5. Digital Ground 
By Malcolm McCullough. “Digital 

Ground is an architect’s response to 
the design challenge posed by perva-
sive computing. One century into the 
electronic age, people have become ac-
customed to interacting indirectly, me-
diated through networks. But now as 
digital technology becomes invisibly 
embedded in everyday things, even 
more activities become mediated, and 
networks extend rather than replace 
architecture. The young field of interac-
tion design reflects not only how peo-
ple deal with machine interfaces but 
also how people deal with each other 
in situations where interactivity has 

become ambient. It shifts previously 
utilitarian digital design concerns to a 
cultural level, adding notions of prem-
ise, appropriateness, and appreciation.” 
www.amazon.com/gp/product/0262633272/ 

6. The Invisible Computer 
By Donald Norman “The personal 

computer industry is still in its “re-
bellious adolescent stage,” says Nor-
man, who asserts that it is time for it 
to “grow up” and “enter the... world of 
consumer appliances” A convenient, 
versatile, pleasurable tools with poten-
tial to communicate with each other 
in a global information matrix. Nor-
man (The Design of Everyday Things; 
Things That Make Us Smart), an estab-
lished voice in the field, explains why 
and offers prescriptions for how such 
changes are to come about, together 
with specific ideas about what kinds 
of information devices might emerge. 
He synthesizes wisdom from the his-
tory of technology, industrial social 
sciences, product design and market-
ing to support his vision of informa-
tion appliances. The key reform he 
advocates is human-centered product 
design emphasizing user experience in 
addition to technology and marketing 
considerations. Norman’s provocative 
analysis is laced with analogies and 
anecdotes, and is augmented by 128 
illustrations. Though all the subtitle’s 
claims are addressed in distinct chap-
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ters, some portions seem superfluous. 
Because “usability often lies in the de-
tails,” the argument can occasionally 
get bogged down in minutiae or broad-
stroke summaries of motion study and 
other historical innovations. Stylistic 
glitches aside, however, Norman of-
fers an enlightening and pragmatic ac-
count of the interrelated currents and 
riptides affecting product development 
in the computer/information industry. 
Readers who digest this analysis will 
be well rewarded.” 
www.amazon.com/gp/product/0262640414/ 

7. Physical Computing
By Tom  Igoe and Dan O’Sullivan. 

This is a practical hands-on electron-
ics and programming book. It has 
previously been essential course read-
ing, but has been replaced by “Making 
Things Talk” below.
http://tigoe.net/pcomp/index.shtml

8. Making Things Talk
By Tom  Igoe. “Through a series of 

simple projects, this book teaches you 
how to get your creations to commu-
nicate with one another by forming 
networks of smart devices that carry 
on conversations with you and your 
environment. Whether you need to 
plug some sensors in your home to the 
Internet or create a device that can in-
teract wirelessly with other creations, 

Making Things Talk explains exactly 
what you need. 

Building electronic projects that in-
teract with the physical world is good 
fun. But when devices that you’ve built 
start to talk to each other, things really 
start to get interesting. Through a se-
ries of simple projects, you’ll learn how 
to get your creations to communicate 
with one another by forming networks 
of smart devices that carry on conversa-
tions with you and your environment. 
Whether you need to plug some sensors 
in your home to the Internet or create a 
device that can interact wirelessly with 
other creations, Making Things Talk 
explains exactly what you need.

This book is perfect for people with 
little technical training but a lot of in-
terest. Maybe you’re a science teacher 
who wants to show students how to 
monitor weather conditions at several 
locations at once, or a sculptor who 
wants to stage a room of choreographed 
mechanical sculptures. Making Things 
Talk demonstrates that once you figure 
out how objects communicate -- wheth-
er they’re microcontroller-powered de-
vices, email programs, or networked 
databases -- you can get them to inter-
act.”
www.oreilly.com/catalog/9780596510510/

9. Spychips
By Katherine Albrecht. “RFID, which 

stands for Radio Frequency IDentifica-
tion, is a technology that uses comput-
er chips smaller than a grain of sand 
to track items from a distance. And 
as this mind-blowing book explains, 
plans and efforts are being made now 
by global corporations and the U.S gov-
ernment to turn this advanced technol-
ogy, these spychips, into a way to track 
our daily activities-and keep us all 
on Big Brother’s short leash. Compil-
ing massive amounts of research with 
firsthand knowledge, Spychips ex-
plains RFID technology and reveals the 
history and future of the master plan-
ners’ strategies to imbed these trackers 
on everything-from postage stamps to 
shoes to people themselves-and spy 
on Americans without our knowledge 
or consent. It also urgently encourages 
consumers to take action now-to pro-
tect their privacy and civil liberties be-
fore it’s too late.”
www.spychips.com

10. The Design of Everyday Things
By Donald Norman. “Even the 

smartest among us can feel inept as 
we fail to figure out which light switch 
or oven burner to turn on, or whether 
to push, pull, or slide a door. The fault 
lies in product design that ignore the 
needs of users and the principles of 
cognitive psychology. A bestseller in 
the United States, this bible on the 
cognitive aspects of design contains 
examples of both good and bad design 
and simple rules that designers can use 
to improve the usability of objects as 
diverse as cars, computers, doors, and 
telephones.”
http://mitpress.mit.edu/catalog/item/default.

asp?tid=5393&ttype=2
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You will be graded by the following cri-
teria:

Your participation in discussion, •	
group work, weblogging and work-
shops

The quality of your design process •	
including research, concepting, proto-
typing, evaluation and documentation

The overall quality of your concepts•	
Your ability to create compelling in-•	

teractions with mobile technology and 
touch-based interactions
 
You will be judged by your participa-
tion in creating and delivering four mi-
nor tasks and one major project.

An external sensor will judge the final 
results in dialogue with the internal 
teachers and give written feedback. 
The course is either passed or failed.

External sensor to be confirmed.

Studio course
24 Study points 
January - June 2008

Tutors: Mosse Sjaastad, Einar Sneve 
Martinussen and Timo Arnall along-
side visiting lecturers.

We will be teaching in English & Norwe-
gian languages.

Based in U1 for lectures, workshops and 
studio work.

Practicalities Evaluation
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Organisations
Interaction Design Association + Euro-
pean Student Network
www.ixda.org

SIDeR – Student Interaction Design Re-
search Conference
http://www.cs.chalmers.se/idc/sider06/

Interaction Design
www.interaction-design.org

User Experience Network
www.uxnet.org

Journal of interaction design educa-
tion
http://loop.aiga.org

British Design Council
www.design-council.org.uk

Information Architecture Institute
http://iainstitute.org/

ACM – The first society in computing 
www.acm.org

Usability Professionals’ Association
http://www.upassoc.org/

Interactive Media in Education
www-jime.open.ac.uk

Vocabulary
Try using the following terms along-
side your interest areas for effective 
searching on Google:
RFID, NFC, contactless, wireless, suica, docomo, 

interface, interaction, multimodal interaction, 

embodied interaction, ubicomp, ambient 

computing, ubiquitous computing, wearable 

computing, tangible computing, pervasive 

computing, urban computing, physical computing, 

mobile computing, social computing, cscw, 

mobility, augmented reality, hackability, haptic, 

sensor, networks, locative, service design, 

experience design, hci, user-centred design, 

design research, spime, web 2.0, social software.

Use Google advanced search to search 
for PDF-only research papers.

Education and research
The following links are education insti-
tutions that teach or research interac-
tion design.
www.interaction-ivrea.it 

www.interaction.rca.ac.uk

www.media.mit.edu/research

ttt.media.mit.edu

itp.nyu.edu

interaction.hgkz.ch

www.uiah.fi

www.dh.umu.se

hcii.cs.cmu.edu

www.design.fh-potsdam.de

www.ciid.dk

www.cavi.dk

www.itproducts.sdu.dk

http://design.ntnu.no

www.edu.mah.se/TIDPZ/

www.cs.chalmers.se/idc/

www.lu.se/o.o.i.s/4072

http://mlab.uiah.fi

www.idc.ul.ie

Prototyping tools
processing.org

arduino.cc

Blog authoring
www.blogger.com

www.livejournal.com

www.wordpress.com

www.typepad.com (not free)

Upload files (photos, video etc.)
www.flickr.com

www.dropshot.com

www.vimeo.com

www.youtube.com

www.slideshare.net

Online resources
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An overview
This week we will look at the history of 
design and technology with a focus on 
ubiquitous and tangible research, prod-
ucts and services. The course literature 
provides you with a comprehensive 
overview of some of the history and 
contemporary practice of interaction 
design. We expect you to reflect on the 
general themes contained in this litera-
ture.

Process
In groups of 2-3 you must collaborative-
ly discuss and debate the literature. 
From every chapter:

History•	
Ubicomp•	
Tangible and embodied•	
Products and services•	
Methods•	

Pick out five terms that you consider in-
teresting, problematic, controversial or 
personally important. Then provide us 
with convincing arguments  for choos-
ing those terms.

Deliverables
We advise you to make notes as you read, 
and to post your ongoing thoughts to 
your weblog.

On Friday morning we expect a short 
verbal presentation (no powerpoint!) 
You will have a whiteboard to show and 
explain your choices.

Week 3

Monday 09:00 Practicalities

Intro to background

Intro to Touch

Intro to Task 1

Monday 13:00 Overview of literature

Tuesday Reading

Wednesday Reading

Thursday 10:00 Introduction to ubicomp 

research, products and 

projects part 1

Friday 09:00 Presentations

Friday 13:00 Intro to Task 2

Task 01
The landscape 
of tangible 
interaction
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Three aspects of RFID interaction
This week we will build a simple RFID 
application. We want you to explore 
three aspects of RFID interactions: 

the •	 form of the tags
the •	 form of the reader
the interaction •	 feedback
We want you to explore the possi-

bilities for physical tags in terms of ma-
terial, shape, colour, weight, etc. and 
how this relates to a reader and screen-
based interface.

The focus of this excersise is to 
explore the mapping between physi-
cal objects, readers and feedback (on 
screen and with sound). You must 
avoid designing a complex service and 
instead work with simple and satisfy-
ing experiences with one-to-one map-
pings. Consider colour, time, sound, 
weight, iconography, character as start-
ing points for simple relationships.

Process
We expect you to work in groups of 2-3. 
You should arrive at a simple concept 
very quickly, so that time can be spent 
on making good prototypes of the tags, 
the reader and the screen designs.

Tools
We are providing you with a ready-
made platform to work with, this 
consists of three raw RFID tags 
each and a working reader that uses 
Processing to display the results of 
interaction on an iMac. You will also 
need to test the application on your 
own machine. 

We have a wide variety of RFID tags 
for you to test, when you have arrived 
at a concept and sketches for your tag 
designs, talk to us about getting hold 
of the tags.

The reader we are using is 160mm by 
95mm and 48mm deep. You can design 
anything you want on top of this plat-
form. Make sure that the tags that you 
design are readable through the materi-
als that you use.

Deliverables
On Friday you should present your 
working prototype, explain your de-
sign process, and evaluate the project.

Week 3

Friday 13:00 Introduction to task 2

Week 4

Monday 09:00 Lecture

Previous RFID projects

Monday 13:00 Mentoring with Einar

Tuesday Theme courses

Wednesday 13:00 Mentoring with Einar

Thursday Mentoring (contact us)

Friday 09:00 Presentations

Friday 13:00 Intro to Task 3

Task 02
A simple RFID 
interface
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Task 03
The conscientious 
consumer

Shopping
Conscience is “is an ability or faculty or 
sense that distinguishes whether our actions 
are right or wrong.” This week we will look 
at mobile information services that cre-
ate new perspectives on shopping.

What kinds of mobile services could 
be developed to support conscientious 
behaviour in shopping? RFID and bar-
codes can easily connect mobile phones 
with products and shop displays, so 
how should services be created around 
this interaction?

Starting points for your projects 
might include some of these issues:

Moral and ethical•	
Religious•	
Environmental•	
Political•	
Health•	
Lifestyle•	
Economic•	

Conceptual evidencing
In groups you must create believable 
conceptual evidence of a service that 
supports consumers in new ways. 

Mobile interfaces usually need to 
be simple and glanceable, how do you 
translate complex data into a simple 
screen interface? Think about the care-
ful use of icons and colour. 

Visually document the context: 
where does shopping happen: what 
kinds of places, products and people 
are involved? Create lots of visual mate-
rial, but do not create any code or high-
level prototypes! And no stock-images!

Deliverables
We expect you to use evidencing tech-
niques. These might include image-
based scenarios, videos, walkthroughs, 
role-play, experience prototype or arte-
facts.

On Friday morning we expect a visu-
al presentation and that you have docu-
mented the project on your weblogs.

Week 4

Friday 13:00 Introduction to task 3

Week 5

Monday 9:00-10:00 Lecture: meat tracking

Tuesday Diploma week

Wednesday Diploma week

Thursday Mentoring (contact us)

Friday 09:00 Presentations

Friday 13:00 Intro to Task 4

Tangible interactions 2008 Course plan 20



Task 04
Interactions of 
transactions

RFID ticketing
This week we want you to re-design the 
ticketing system for the Oslo sporveien 
considering the use of RFID cards.

Study the existing Oslo ticketing •	
systems and interfaces in context. Doc-
ument the interactions at the buses, 
trams, T-bane and Oslo S.

Re-design one of these interfaces to •	
include the use of RFID tickets: how do 
people buy, top-up, manage, visualise 
and cancel the various options in the 
system? What kinds of structure and  
visual language are required to create 
satisfying experiences?

Inspiration
In many cities there are already suc-
cessful contactless ticketing systems us-
ing RFID cards. Look for example at the 
Oyster card, Paypass card, Octopus card, 
Suica card and T-Money, all of which are 
documented online.

Consider in particular the payment 
structures of existing systems, this in-
forms how the interactions are struc-
tured. We also recommend you inves-
tigate the design of the readers in the 
Oyster card system, and the Penguin 
branding of the Suica card system

Approach
You must begin by defining your 
users. We suggest taking a child, an 
adult and an elderly person as your 
range of users, and create simple 
personas. You will have to think about 
the kind of tickets that are available 
once the ticketing system is based on 
RFID cards. Choose only one kind of 
ticket: a one-time ticket, a daily pass, a 
monthly travel-card for example and 
model how it works. After a functional 
analysis, create a range of ideas for the 
redesign of this interface: both the 
interaction and physical form.  

Paper prototyping
Use paper-prototyping as a method to 
prove and evaluate your interfaces. You 
must consider that there are many lev-
els to the interaction: the context, the 
body, screens, sound, light and but-
tons. We suggest working with card-
board at 1:1 scale.

Deliverables
We expect a presentation of your pa-
per prototypes on Friday morning. We 
would like you to reflect on the user-
experience of your interface, and on 
the suitability of paper-prototyping for 
these kinds of interfaces. 

We also expect concepts and visual 
documentation on your weblogs.

Week 5

Friday 13:00 Introduction to task 4

Week 6

Monday 09:00 Lecture ‘Tangible products’

Paper prototyping refresher

Monday 13:00 Introduction to ubicomp 

research, products and 

projects part 2

Tuesday Theme course

Wednesday Mentoring with Kjetil

Thursday Mentoring (contact us)

Friday 09:00 Presentations

Friday 13:00 Begin major task
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Major project

Defining your project
To begin, you must define the area that 
you want to work in. The Touch Design 
Briefs offer a starting point. So begin by 
reading these:
www.nearfield.org/2007/05/touch-design-briefs 

You may choose to define the proj-
ect in other ways, or to add further con-
straints to the above briefs. You should 
consider problems, issues, context, 
users, scope, background, technology, 
methods, etc. that you find personally 
important.

The most important part of defining 
your project is to state where it takes 
its inspiration from. Use the course lit-
erature (and beyond) to relate to existing 
research, projects and background. De-
fine what you believe to be the state of 
the art in your chosen area.

Process
We want you to start investigating 
ideas for your project, and to quickly 
move into research, concepts, investi-
gations, sketches, models and proto-

types. The emphasis of this course is 
design through making and we expect a 
hands-on approach to all aspects of 
your process. 

Overall we expect you to progress 
from ideas, through research, concept 
and prototyping quickly and to iterate. 
We hope to see you working efficiently 
and prototyping early so that you get the 
chance to evaluate and re-design.

Some processes we think you should 
consider include:

Expert interviews•	
Observation/intervention•	
Probing•	
Idea generation techniques•	
Workshops (with peers, users and ex-•	

perts)
Functional analysis•	
Paper prototyping•	
Sketching in hardware•	
Material explorations•	
Wizard of Oz enactments•	
Evidencing•	
We will run a series of short work-

shops exploring various aspects of elec-
tronics and physical computing. Here 

you can ‘sketch’ with electronics: to use 
physical prototyping as a method to 
generate new ideas.

We have a week-long physical com-
puting workshop with Tom Igoe on 
week 11. You will get the chance to 
thoroughly explore prototyping in 
electronics hardware. This workshop is 
high-level, so we recommend learning 
as much as possible beforehand.

Groups
This project is ambitious, and requires 
different specialisms, so we require 
that you work in groups of 2. However, 
your final papers must be created indi-
vidually.

Deliverables
The overall deliverables for this project 
include research, concept, prototype, a 
presentation, poster and a short writ-
ten paper. See page 5 of your course plan 
for more details.
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Week 6

Friday 13:00 Begin major task

Week 7

Monday 9:00 Lecture: Martina Keitch 

from AHO on design 

research

Monday 10:30 Andrew Morrison from UiO 

on design research

Monday 13:00 Introduction to ubicomp 

research, products and 

projects part 2

Monday 14:30 Lab intro with Einar

Wednesday 9:00 Physical computing intro 

with Einar

Friday 13:00 Gaming session

Week 8

Monday 9:00 Tami Weiss from Opera 

Software on the ’Browser 

for Nintendo Wii’

Monday 13:00 Physical computing 

workshop with Einar

Friday 9:00 Presentations of problem 

definiton, observations, 

sketches, state of the art, 

plan, etc.

Within the next two weeks you should 
run the first iteration of your project. 
This is in order to create an initial set of 
tangible things that can be evaluated; 
it’s not important to have a solid idea or 
excellent concept at this stage. 

Post your ongoing process to your 
weblogs. On Friday 22 February you 
should present the following as a vi-
sual presentation:

Initial problem definition
What needs, wants and desires are 
you working with? How do you define 
them within relevant issues, contexts, 
people, technologies, business, trends, 
behaviours and interactions?

State of the art 
This is a review of contemporary re-
search and practice (could also be 
called a literature, project or competi-
tor review). Present projects, products 
and research papers. Use Google and 
your new-found vocabulary to research 
effectively.

Observation
Using inspiration from ethnographic 
methods (see reading on methods) ob-
serve people, places, activities and arte-
facts that are relevant for your project. 
Document these as text, images and 
video on your weblog.

Sketch
Visually represent behaviours, con-
texts, people, interactions, etc. as a 
series of sketches. For example sketch 
a scenario of people interacting with 
existing contexts.

Diagram
Visually represent your project as an ab-
stract model. You could for example cre-
ate a flow chart of existing processes.

Plan
Make a plan for the next iteration: what 
will you research next? How might you 
create interventions and probes that ef-
fectively interrogate the activites you 
have observed? What will you draw, 
build and prototype?

Iteration one
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