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Preface 
Michel Peeters
Throughout the research described in this doctoral thesis, I was interested in 
methods and tools how to design towards societal transformation, in the context 
of intelligent product-service systems, from a business angle. In this thesis, I look 
at the research from a business (design) perspective by continuously taking into 
account the value and meaning for industrial stakeholders. The inspiration for 
this research initiates from my MA graduation project at Adidas in 2007 where 
I designed a product that was part of the 2015 Adidas sports performance 
roadmap. Throughout the design process, I was surprised about how little 
information a company, and thus a designer, has when designing a product that is 
positioned that far in the future (5-10 years ahead). And I saw room for developing 
new methods and tools to support companies like Adidas.

My choice for Adidas, was a natural one, since I have always been sports-minded. 
As a child I always radiated plenty of energy. This was one of the main reasons why 
my dad took me to a badminton sports club. In his opinion, sports would help me 
to	purposefully	use	some	of	my	superfluous	energy,	and	in	the	meantime	be	more	
quiet and calm at home. Besides the friends I got to know there and all the fun I 
had, I appeared to possess quite a talent in playing badminton. After a year I was 
recruited for the Dutch national selection (Southern District). From that moment 
on,	I	started	to	both	practice	and	play	badminton	five	to	six	times	a	week	for	a	few	
hours in a row. I loved to do sports, compete and win. Besides that, badminton 
helped	me	build	up	confidence	and	push	my	boundaries.

During my design education at the department of Industrial Design TU/e, my 
interest in sports and design led me to apply in 2007 for a MA graduation project 
at the Adidas innovation team (ait) at the world headquarters of Adidas AG. My 
assignment was to develop an intelligent sports jacket that could adapt to its user. 
Although,	I	was	extremely	happy	to	join	such	as	high-profile	sports	brand,	I	was	
also quite surprised that Adidas did not have any designers on board with similar 
skills and that dealt with the issues that I was educated for namely designing 
intelligent products, systems and service towards societal transformation. 
Furthermore, I was quite surprised that a department like ait worked this far 
ahead	(i.e.	5	years)	and	defined	product	concepts	and	value	propositions	already	
that much in detail without any feedback about the impact on the market. In my 
opinion, this could be done differently and I wondered how.

So, after obtaining my MA degree, I decided to pursue a PhD research, as part 
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of the Design for (social) wellbeing project that covered some of these issues. My 
interest throughout the PhD research project was twofold.

Firstly, throughout the PhD research I focused on movement and active living, 
although my focus changed from sport performance to wellbeing over the years. 
I had a personal accident where I broke my ankle and I had to rehabilitate for half 
a year. This accident changed me personally and my perspective on sports and 
wellbeing.	Although	my	ankle	works	fine	again,	I	can	(and	never	will)	compete	
again on the level that I used to do. I have become a person that does not do 
sports anymore for pure performance reasons, like I used to do when I was young. 
I have become aware of a different perspective on sports in everyday life namely 
having an active lifestyle. 
Secondly, I was interested in new methods and tools with which current product 
creation and development processes in industry could be fed with (real-time) 
feedback	from	the	market.	Through	this	research	I	wanted	to	find	methods	and	
tools for designing towards an active lifestyle and explore a possible wellbeing 
market.

After initially starting my PhD project individually, I noticed a natural merger with 
the work of Carl Megens along the way. This resulted in this joined PhD thesis in 
which I take the above-mentioned market perspective.

Carl Megens
In this doctoral thesis I took the perspective of the role of design in society. My 
aim was to involve people in their everyday lives into the design process, to learn 
how design propositions can impact the everyday life and hopefully structurally 
change society to a new sustainable state of wellbeing. This focus initiated from 
my studies at Industrial Design at the University of Technology in Eindhoven, my 
passion for sports innovation, and my graduation project at Decathlon in France, 
where I combined the three. In this preface I will explain these steps towards 
the doctoral thesis you see before you now, and my role and perspective in this 
collaboration with my colleague Michel Peeters.

In 2001 I started studying at the brand new Industrial Design course at the 
University of Technology in Eindhoven. Here, I learned to design and develop 
intelligent products, systems and related services for a societal context. Over 
the years I learned how to develop intelligent design propositions that aimed at 
changing peoples’ behaviour towards transforming society. Through a unique 
learning process my passion for design was ignited. During my studies I found 
ways to combine this newfound passion for design with my passion for sports.
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Sports have always been a part of my life. Already at a young age I started with 
football and after my sister chose for competition swimming I followed her not 
much later. As swimming is a training intensive sport, sports became a structural 
part of my daily life.

This changed in my teens. Because of school, side-jobs, injuries and other 
obligations my investment in sports declined. Football was just for fun (also 
because I wasn’t that good at it), nevertheless swimming remained for me about 
achieving my best possible performance. Therefore, I kept on swimming until my 
studies at Industrial Design.

It was only a matter of time before I merged my passion for sports with design. 
Projects aimed at improving sports performance in swimming, football and squash 
finally	led	to	my	master	graduation	project	at	Decathlon.

It was here where I became more aware of the role sports play in society and 
for our health and wellbeing. Over time my focus changed from designing for 
sports performance, towards designing for sports participation and wellbeing. 
The challenge became to design intelligent products and systems that would 
invite more people to play sports, make them more active and healthy in their 
everyday life. For this purpose I developed during my MA graduation project in 
2009 a new intelligent tennis racket product, called Artengo Focus, for Decathlon’s 
racket brand. Decathlon aimed at bringing sports to the masses, creating the ideal 
opportunity to design a product that could lower the threshold for tennis, allowing 
more people to learn how to play tennis, and thus transforming society towards a 
healthier lifestyle. 

At the end of my MA graduation project I had a working prototype, with which 
I could test the interaction possibilities with a few beginner tennis players in a 
user test. While they did show to become more aware of their tennis technique, I 
couldn’t say anything yet on whether this proposed product would actually lead to 
more people playing tennis and getting a healthier lifestyle doing so. I couldn’t, as 
it was impossible to predict the outcome of my design on society. The only thing I 
could test was whether my concept raised awareness and fun in tennis. Decathlon 
was puzzled too and in the end it took them 4 years to develop my project into a 
product, and currently they still do not know what the results will be.

I therefore joined the ‘Design for (social) wellbeing project’ to research ways how 
to involve people in society into the design process and create methods and tools 
for	design	research	to	find	ways	to	become	aware	of	the	impact	of	such	design	
propositions on society during the design process.
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How to read this thesis
In the prefaces we both explained our backgrounds and the resulting perspectives 
we take on the research described in this doctoral thesis. By joining these two 
perspectives we have taken on the challenge of developing new tools and 
methods for designing for an active and healthy lifestyle, towards transforming 
society. In this body of work, both of our perspectives are interwoven towards this 
goal. 

Throughout this doctoral thesis we made an effort to show our personal 
contributions in the combined body of work, even though the work is at points 
fully merged. We use two ways to show our personal perspectives on and 
contribution	to	the	body	of	work.	Firstly,	we	have	included	reflections	from	the	
two	different	perspectives	on	the	work	done.	In	the	text,	these	reflections	can	be	
found	in	coloured	boxes.	Michel	Peeters’	reflections	are	presented	in	grey	boxes,	
Carl	Megens’	reflections	in	the	blue	boxes.

Secondly, vertical lines in either grey (Michel) or blue (Carl) can be found at points 
in front of the text. These lines emphasize the two different perspectives taken 
during the research.

All in all, we hope that you will see that these two perspectives strengthen each 
other	and	that	the	result	can	benefit	all	stakeholders	needed	to	design	for	social	
wellbeing. 

We wish you a pleasant read. We hope you take a break often to get of your chair.
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Society

“The jewel of BnL fleet; The Axiom! Spend your five year cruise in style: 
Maided on 24 hours a day by our fully automated crew, while your 
captain and autopilot chart a course for non-stop entertainment, fine 
dining; And with our all-access hoverchairs, even grandma can join the 
fun! There's no need to walk!” 
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1.1 Design and society
In this thesis, we will look at one of the grand challenges of society; the 
increasing physical inactive lifestyles in most of the western world (WHO, 2010). 
The consequences of this trend on our lives, health and society are severe 
and structural and may lead to the collapse of social structures (Gardien et al., 
submitted). Design can play an important role here. Design propositions shape 
and change society by the new possibilities they create.  
We believe design can deal with these grand challenges and transform society 
into a more sustainable and healthier society. In this chapter, we will elaborate on 
this.	However,	first	we	will	explain	what	we	mean	by	‘design’	in	this	thesis,	as	the	
term is commonly used for a wide variety of creative practices.  

How we see design
In	this	thesis,	we	will	not	try	to	define	‘design’,	but	we	will	concentrate	on	a	
specific	field	of	design:	designing	intelligent	products,	systems	and	related	
services in a societal context. This perspective on design is formed during our 12 
years at the department of Industrial Design at the University of Technology in 
Eindhoven (TU/e). In September 2001, a new Industrial Design department started 
at the TU/e. From different industry partners of the university, the demand rose 
for a new breed of industrial designers, who could create intelligent products 
or systems tailored towards their users and society as a whole. Through self-
directed learning and a hands-on approach towards combining design, user focus, 
technology and business competencies students learned how to create new 
meaning and value for society with their creations (Hummels & Vinke, 2009). 

Technology was and still is advancing quickly. Computing power is getting 
more powerful and smaller every day, penetrating every aspect of our daily 
lives. Microchips started to appear in our environment and around our bodies, 
computing started to become ubiquitous or pervasive (Weiser, 1991) and 
networking is now wireless, mobile and global. These developments will affect the 
field	of	design	and	also	question	how	for	instance,	users	would	like	to	interact	with	
their future products, how future businesses can (or will) arise etc.

In 2001 there were already approximately 30 computer chips per man, woman 
and child on the planet (Thackara, 2001). Most of these chips did not end up 
in Personal Computers, but in the products and environments surrounding us. 
Think about our cars, weighing scales, refrigerators, clock thermostats, doors, 
mp3 players, phones, etc. Thackara (2001) stated his amazement about a future 
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prediction: “by 2010 seventy five percent of teenagers will wear computing on 
their body in the ‚always on’ mode, my eleven year old daughter will probably 
be one of them”. Although hard to believe back then, that prediction was even 
on the careful side, not only John Thackara’s daughter will have (a multiple of) 
smart and connected devices to carry around today, so will John himself. This 
development of technology allows every object, environment and human body to 
become connected and smart on its own.  

It was in this light that the TU/e, together with these industry partners, started 
a new Industrial Design Department in 2001. The aim was to educate and to 
research the design of intelligent products, systems and related services. What 
do	we	mean	by	intelligent	products	and	services?	We	think	of	a	new	breed	of	
products or networked products and systems (Frens and Overbeeke, 2009) that 
are capable to adapt their behaviour based on the situation, the context of use 
and the users’ needs and desires. These intelligent products are connected to 
each other and surrounding systems to support a new type of user experience. 
This raises a lot of questions for design. On itself new technologies can be 
embedded	in	almost	anything,	but	what	for?	Will	it	make	better	products	and	in	
what	way?	What	new	possibilities	for	new	and	disruptive	products	and	systems	
can	it	offer?	What	value	will	it	add	to	our	lives?	Instead	of	focusing	heavily	on	
the appearance of a product, the (value of) functionality and the interaction 
possibilities of these new intelligent products are now important (Hummels & 
Vinke, 2009). How do we design a product that we have an interactive dialog with, 
or	that	can	make	decisions	on	its	own	that	affect	us?	How	do	we	communicate	
with	a	multiple	of	intelligent	agents	in	a	connected	system?	

The ‘Other Brother’ (Helmes et al., 2009) is one example of the projects done 
at Industrial Design at the TU/e; a context-aware agent that saves spontaneous 
moments in the course of everyday life (see Figure 1). These intelligent products 
and systems become context aware, sense their environment and us in these 
environments, interpret our behaviour and become able to interact with us on all 
of these variables. It was these types of questions and opportunities that were the 
catalyst for this new Industrial Design department and its vision on where design 

could go.

At	the	start	in	2001,	we	were	among	the	first	72	students	that	started	this	new	
adventure. It encompassed new self-directed and competency centred learning 
with a project based approach. On day one of our new lives as students, we 
were getting a project brief of our client. Through learning a combination of new 
skills, knowledge and attitude around for instance programming, electronics, user 
research, design, etc. we started to make our own first interactive or intelligent 
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propositions. By building and validating these propositions with users, we slowly 
became aware of the societal impact these new intelligent products and systems 
could have when released to the market. As	a	whole,	the	field	of	industrial	design	
is now shifting from functional products towards intelligent products and systems, 
creating a need for design to become more aware of its societal impact (Burns et 
al., 2006; Hummels, 2012). 

Societal impact of design

The adaptive behaviour of these intelligent products and systems is based on the 
situation, the context of use, and the users’ needs and desires. The opportunities 
they	offer	can	influence	individuals,	societies	and	different	cultures	worldwide	
(Verbeek, 2006). They will have an impact as soon as they enter society. Products 
arise	in	a	social	and	societal	context	and	therefore	are	a	reflection	of	that	society.	
Moreover, a product is a vehicle to steer society implicitly as well as explicitly, it 
influences	the	behaviour	and	experiences	of	users	(Verbeek,	2006).

We use the concept of Technological Mediation, introduced by Peter-Paul 
Verbeek (2006), to clarify the role of technology in the everyday lives of human 
beings. Technological mediation refers to the role of technology in both human 

Figure 1: The Other Brother: a semi-autonomous device that captures images and video of 

spontaneous moments in the course of everyday life. Project by John Helmes.
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experience and action. Don Ihde’s (1990) philosophy of technology addresses 
human experiences, especially the technological mediation of perception. He 
shows that technologies that mediate between our senses and reality, e.g., a 
pair	of	glasses	or	an	infrared	photo	camera,	always	amplify	specific	aspects	of	
reality while reducing others. Ihde calls this transforming capacity of technology 
‘technological intentionality’, meaning that technologies are not neutral but they 
play an active role in the relationship between humans and their world, through 
amplification	and	reduction	(Verbeek,	2006).

Bruno Latours’ (1992, 1994) concept of ‘scripts’ addresses human action, more 
specifically	how	artefacts	mediate	action.	Also	from	this	perspective,	technologies	
are	not	neutral.	In	the	mediation	of	human	action	in	its	environment,	specific	
actions are invited while others are inhibited: the scripts of artefacts suggest 
specific	actions	and	discourage	others,	like	a	plastic	cup	that	invites	to	be	thrown	
away after use, which is not applicable to a ceramic cup, which asks for cleaning 
and re-use.

Finally,	both	structures,	invitation-inhibition	as	well	as	amplification-reduction,	are	
what Idhe [1990] calls multistable, i.e. context- and relationship-dependent. So, 
depending on the relationship humans have with these artefacts or the context in 
which it is used, technologies can have different interpretations, intentionalities 
and identities. For example, the telephone was developed for the hard of hearing 
to help them hear, while it turned into a communication device for all over the 
years. And with the current network and smartphones, it is even possible to 
maintain social relationships globally and on the go.

Transforming society

In our society we are currently facing a number of complex major societal 
challenges e.g., healthy living, the current economic recession, safety and 
attaining a sustainable level of energy and material consumption. Disruptive 
innovations are needed to create structural and sustainable societal change to 
face	these	challenges	and	create	opportunities	that	are	of	benefit	for	individuals,	
societies and cultures worldwide (van Gent et al., 2011, Rodgers et al., 2013). This 
implies that the intelligent products and systems incorporate an ethical dimension. 
However, our contemporary culture has lost a unifying ideology (Branzi, 1989). 
Therefore we believe designers have to not only develop the next generation of 
products, systems and related services, but also investigate and envision what kind 
of life and society we want these creations to support.

For society, the aforementioned intelligent products and systems are new as these 
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products and systems can adapt towards their (individual) users and context, 
providing new and personal ways of interaction and meaning. For design, this 
creates challenges as well as opportunities: users have no frame of reference for 
these new products and systems. This makes it often not possible to ask them, 
using traditional market research techniques, for the requirements of these future 
products and systems (van Gent et al., 2011). The actual added value of these 
systems becomes only clear after a certain amount of time where the users learn 
to see the added value of (the services provided by-) these new products and 
systems. They can be used in unforeseen manners and the users adapt in a way 
where new patterns may emerge, often unpredicted, on the level of (new) market 
segments or even on the level of individual users. Therefore designing such 
products and systems cannot be done incrementally (van Gent et al., 2011), it is 
not just about sticking intelligence in non-intelligent existing products, but the 
creation of something entirely new.

Most design processes taught and used today have a problem-solving character 
and are aimed at incremental innovation (van Gent et al., 2011). The rational 
problem-solving process (Simon, 1969; Roozenburg and Eekels, 1991) can be 
described as:” the search for a solution through a vast maze of possibilities 
(within the problem space..... Successful problem solving involves searching the 
maze selectively and reducing it to manageable solutions”. Traditional problem 
solving design processes are aimed at dealing with complicated challenges by 
breaking them down into smaller chunks, which are easier to deal with (Burns 
et al. 2006). When trying to address the aforementioned societal challenges 
these processes aimed at problem solving will not create the aforementioned 
disruptive innovations that can lead to sustainable change, as the results of these 
processes are built upon the existing world and frame of reference (van Gent et 
al., 2011). When aiming at transforming society through innovative and disruptive 
propositions	a	different	approach	is	needed.	The	Reflective	Transformative	
Design	Process	(Hummels	&	Frens,	2011)	(see	Figure	2)	describes	a	flexible	and	
open design process, it values design action as a generator of knowledge and it 
is driven by a vision on the design opportunities that are afforded by emerging 
intelligent technology. New technology is potentially capable of transforming our 
world in ways that we cannot know of beforehand. This asks for a design process 
that incorporates and values both envisioning and making as part of design, 
allowing designers to switch quickly between formulating a future vision, exploring 
opportunities through making, analysing and validating those explorations and 
reflect	on	its	value	in	the	light	of	the	future	vision.	

What is important is the central role of a vision on how the designers contemplate 
to change society. Through the new opportunities of the design of intelligent 
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products and systems, it becomes important for designers to take responsibility 
for the changes their work can make in society. However, designers cannot do this 
alone. Introducing new propositions that lead to a structurally more sustainable 
society is not easy; in most cases changes are required in societal processes that 
involve a wide range of stakeholders. This will ask for a paradigm shift in the 
creation of these propositions by, and their value for design, business and society 
(Gardien et al., submitted).

1.2 Changing role of design in    
 society
Throughout the 20th century, the role of design has changed in relation to 
changes in society in relation to economic paradigms. Brand and Rocchi (2011) 
describe four economic paradigm shifts: the Industrial economy, Experience 
Economy, the unfolding Knowledge Economy and a possible upcoming 
Transformation Economy (see Figure 3). Through each shift the character and role 
of design has changed.

Paradigm 1: Industrial economy
From the turn of the 20th century, societies in advanced industrial economies 
developed a shared aspiration to modernise their lives, which gave rise to the 
Industrial Economy (Ayres, 1952). Most of the economic value was delivered 
through cycles of industrial production and mass product consumption. The 
company	offered	the	consumer	a	commodity,	which	aimed	at	fulfilling	functional	
needs.	Design	was	aimed	at	finding	and	understanding	those	needs	in	order	
to create a product that, according to the designer, was the best solution. The 
relationship between company/designer and consumer was one-directional; top-
down (Forty, 1986).

Paradigm 2: Experience economy
When competing products became increasingly similar from a functional, price 
and quality standpoint, together with a societal change, which advocated 
individualism and freedom in the sixties, the Experience Economy (Pine & 
Gilmore, 1999) emerged. Companies started to look for differentiation, which 
lead to brands and brand experience (Klein, 1999). Design had to become more 
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consumer oriented, aiming at different market segments and target groups 
(Versluis & Uyttenbroek, 2011). The designer’s competence was therefore 
extended beyond product-centred thinking to include an understanding and 
definition	of	the	full	user	experience	and	a	consistent	brand	identity	(Gardien	et	
al., submitted). The emphasis in design shifted from mere functionality of products 
to their meaning. Semiotics (Barthes, 1973) and product semantics (Krippendorf & 
Butter, 1993) became new areas of interest in design.  

Paradigm 3: Knowledge economy
Nowadays, in the Knowledge Economy (Rooney et al., 2005), people freely 
shape their own lives. Instead of belonging to subcultures and identifying with 
brands, people choose and mix from their personal, relational, educational and 
consumption options to shape their own unique life. The introduction of the 
Internet	has	further	helped	people	to	see	and	find	their	personal	place	in	society.	
People are able to create representations of themselves on their own blogs, web 
pages or social media platforms such as Facebook or Twitter.  
Essentially, an increasing number of people are now less interested in brands, 
brand experiences or products, but more interested in building their own personal 
brands on social media platforms, or sharing, developing and selling their own 
value	to	peer	communities	(Brand	and	Rocchi,	2011).	For	the	first	time	since	the	
start of the Industrial Economy, the tools of value production are not only owned 
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Figure 3: Schematic overviews of each of the economy paradigms.
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by companies and factory owners, but are easily accessible for ordinary people 
(Gardien et al., submitted). This has a major impact on the focus of industrial 
design and the competences of the designer. No longer can the designer make 
the decisions for consumers, he/she must be able to manage open innovation 
where both users and experts are able to collaborate and where the creation 
of meaning is done together within multi-stakeholder networks (Gardien et al., 
submitted). Designers can no longer see themselves as the only expert on what 
‘good design’ is (Burns et al., 2006) by taking a third person perspective (looking 
at	the	user),	but	need	to	take	a	first	person	perspective	(being	one	with	the	user)	
(Hummels, 2012; Trotto et al., 2011) and decide together with all stakeholders 
involved. New competencies relate to managing open innovation networks and 
the ability to rapidly explore interactive products and systems through quick 
iterations with users in co-creation sessions (Van Abel et al., 2011).

Paradigm 4: Transformation economy
As said earlier, our society is faced with a number of major challenges, which 
include the aging society, increase of sedentary lifestyles, the economic recession, 
healthy living, safety and attaining a sustainable level of energy and material 
consumption in light of the available resources. These issues are growing in 
magnitude, affecting people on a global scale (Gardien et al., submitted).

Brand and Rocchi (2011) propose to tackle these societal challenges and move 
towards a sustainable world by accomplishing a paradigm shift towards a 
Transformation Economy (Mermiri, 2009), where stakeholders work together on 
designing local solutions for local issues that stem from our large global issues. 
The Transformation Economy will require designers to be able to envision and 
explore a ‘new society’ for an unfamiliar context (Gardien et al., submitted). 
Solutions to the big collective issues, leading to e.g. true sustainability and 
well-being, typically require behaviour change on a societal level, where the 
collective is more important than the individual. This is a salient difference with the 
Knowledge Economy, which is still very much aimed at the individual.

It still is unclear how value will be created in a possible upcoming 
Transformation economy paradigm. It is known how value was created and 
subsequently revenue was generated in the Industrial and Experience economy 
paradigms. In the unfolding Knowledge economy paradigm new value creation 
mechanisms arise, along with new value propositions. Companies like for 
example Instagram, Facebook and Twitter have found ways to create value 
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1.3  Sedentary lifestyles
In this thesis we will focus our effort on one of the global societal issues, being the 
sedentary or physically inactive lifestyle. In the earlier mentioned Transformation 
Economy such a societal issues could be addressed, as it is a strong example of a 
global societal issue that cannot be dealt with on an individual level. As explained 
earlier, in this economic paradigm a multiple stakeholder approach is applied 
to create local solutions with the collective interest in mind. In chapter 2, we 
elaborate	on	why	the	other	economic	paradigms	don’t	suffice.	We	will	now	further	
introduce the global societal issue of sedentary or physically inactive lifestyles.

Modern societal trends and technological developments enable us to live our 
lives in safety and comfort while having easy access to (an excessive amount of) 
food and experiencing only minor physical effort throughout the day. We have 
surrounded	ourselves	with	technologies	designed	for	our	efficiency	and	comfort	
(see Figure 4). While these developments indeed improve the ‘quality of life’, 
with respect to our health and wellbeing there are serious downsides as well. 
In our current society we are dealing with an increasing sedentary and inactive 
lifestyle resulting in numerous consequences for our mental and physical health 
and wellbeing e.g. obesity, diabetes, cardio vascular problems (Schroeder, 2007) 
(WHO, 2010). The consequences become increasingly severe for our society. 
These issues will have consequences for our economy, since an increase in these, 
mostly chronic, health related problems will strain governmental welfare and 

that were not possible in the Industrial and Experience economy paradigm. 
Recently, Facebook acquired Instagram, a social and mobile photo sharing 
network, for approximately $1 billion; Yahoo acquired micro blogging platform 
and social networking website Tumblr for about the same amount ($1.1 billion). 
The revenue these companies generate or assets owned come nowhere near 
those amounts (Hoffman & Fodor, 2010), but in the new Knowledge economy 
networked amounts of personal information of people are valuable even more.  

For the Transformation economy paradigm we simply don’t know yet what 
value	creation	mechanisms	will	arise.	Especially	since	the	first	three	economy	
paradigms aim at the creation of value for the individual; in the Transformation 
economy	paradigm	value	will	be	created	to	benefit	the	collective.	Therefore	we	
foresee totally different value propositions in this new economy paradigm. With 
the research in this thesis we want to explore new value creation mechanisms 
for the intended Transformation economy.
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health insurances. We will reach a situation where an increasing number of people 
will have to rely on increasingly expensive healthcare paid by a decreasing number 
of people, up to a point that it is no longer maintainable (MacCallum et al., 2012). 
If we fail to deal with these issues society can get stuck or spin out of control. 

The image on the title page of this chapter is a screenshot from the Pixar movie 
Wall-E. Although a funny and sweet animation movie, it depicts a romantic society 
in which it is shown what will happen if we don’t deal with this physical inactivity 
(and other) issues. The humans depicted in the movie don’t walk at all anymore 
and are carried around by ‘hoverchairs’. Their bodies start to look more like 
amorphous shapes than actual human bodies, with which they lost all feeling and 
control. In order to stay alive, they are fully pampered and taken care of by robots: 
living autonomously is not a possibility anymore. In this thesis, we will discuss 
how	to	find	ways	to	help	get	society	active	and	healthy	again,	as	in	reality	people	
in that state of wellbeing will be and feel a lot unhealthier than the movie so 
romantically depicts.

From efficiency to inactivity, from scarcity to obesity
From	an	evolution	perspective,	humans	aim	to	deal	efficiently	with	their	energy	by	
only coming into action when strictly necessary e.g., imminent danger, scarcity in 
nutrition or other types of discomfort. Walter Bradford Cannon (1929) described 
this	‘fight-or-flight	response’	stating	that	(considering	humans	being	animals	
as well): “animals react to threats with a general discharge of the sympathetic 
nervous system, priming the animal for action i.e. fighting or fleeing”. 

Figure 4: Technology for comfort and quality of life. Inventions like the television, but also for 
instance the  automatic washing machine, all impact our everyday life and our daily activity.
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Lewis Binford (1985) suggested that early humans were scavengers, not hunters. 
Building upon Binford’s claim, Bramble and Lieberman (2004) proposed that early 
humans built stone tools to ease the process of harvesting meat off carcasses and 
minimise effort.  
By	nature	humans	aim	to	fulfil	in	their	needs	based	on	a	hierarchy	of	needs,	
starting with basic (physiological) needs such as scavenging energy (i.e. food), 
air to breathe, water, sex, sleep, homeostasis and excretion (Maslow, 1943). 
Throughout history, humans have been trying to move up in Maslow’s pyramid, 
from	fulfilling	basic	needs	all	the	way	to	fulfilling	needs	of	safety,	belonging,	
esteem, self-actualisation, towards ultimate happiness and a high quality of life. 

In our current Western society, there is little scarcity regarding our basic needs. 
We	live	a	relative	safe	and	affluent	society,	demanding	limited	(physical)	effort	to	
fulfil	these	needs.	Throughout	history,	it	seems	that	we	have	been	designing	for	
minimising	effort	to	fulfil	our	needs,	towards	an	ever-increasing	reward.	Moreover,	
we	often	seem	to	aim	at	short-term	fulfilment	of	our	needs,	but	neglect	the	
long-term effects of our decisions and behaviour (Christensen, 2009). Currently, 
it seems we are reaching, and even going beyond, the tipping point of this 
lifestyle. We are already experiencing serious drawbacks, i.e. a decreasing life 
expectancy (Hoeymans et al. 2010; Avendonk et al., 2010) and related quality of 
life (Visscher et al., 2004), due to our sedentary lifestyle and resulting obesity. In 
the	past,	we	needed	to	make	an	effort	to	fulfil	our	basic	needs.	Tudor-Locke	and	
Basset (2004) researched daily activity in an Amish community in Canada, to get 
an indication of physical activity levels of society 150 years ago. The Amish reject 
all modern conveniences and technology, relating back to the rural, farm-based 
living of approximately 150 years ago. Especially the men showed exceptionally 
high levels of physical activity compared to today’s standards. All men and women 
exceeded the 12.500 steps considered to be ‘highly active’ for current society 
(Tudor-Locke and Basset, 2004). In our contemporary society, most of our basic 
needs	are	already	fulfilled	without	putting	effort	in.	Physical	activity	is	therefore	not	
a necessity anymore to survive.   

From labour to work
In our increasing sedentary lifestyle, our daily labour has shifted into work from a 
physical	to	cognitive	task	dominance.	Work	occupies	a	significant	amount	of	our	
daily life. Through the introduction of numerous technological developments, 
such as informational and (mobile) communication technologies like personal 
computers, utensils lowering labour intensity, the car as daily commuting solution 
or the washing machine taking over a heavy task, we have created a situation 
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where physical activity has often been designed, engineered and innovated out of 
our daily life (MacCallum et al., 2012). 

Van der Ploeg et al. (2012) describe through an extensive study of 222 497 
individuals for nearly four years that “prolonged sitting is a risk factor for all-cause 
mortality, independent of physical activity”. In this research, it is shown that people 
who sit more than eleven hours a day have a forty percent higher risk of dying in 
the next three years than people who sit less than four hours a day. These eleven 
hours of sitting time are easily met when a workday is spent on a chair, as well as 
comfort time at home. The research argues a commonly used misconception that 
sports or physical activity, planned as a separate activity planned for example after 
work, will redress the ‘damage’ caused by sitting too long throughout the day. It 
is	therefore	desirable,	besides	reducing	sitting	time,	to	have	sufficient	amount	of	
daily activity throughout the (work)day. 

The effects of our sedentary lifestyle
Our physical inactive and sedentary lifestyle has a major impact on our health, 
resulting in all sorts of health related problems like obesity and diabetes. 

According to the Global Status Report on Noncommunicable Diseases 2010 of the 
World Health Organization (WHO), “the worldwide prevalence of obesity nearly 
doubled between 1980 and 2008. For instance, according to country estimates 
for 2008, over 50% of both men and women in the WHO European Region were 
overweight and roughly 23% of women and 20% of men were obese. Country 
estimates of 2008 revealed that approximately 35% of all people in the WHO 
European Region are insufficiently physically active. Men were more active than 
women, particularly in high-income countries, where nearly every second woman 
was insufficiently physically active. The increased automation of work and other 
aspects of life in higher-income countries is a likely determinant of insufficient 
physical activity.” (WHO, 2010)

In 2010, the Centers for Disease Control (CDC) in the US reported a near 
tripling of the obesity rate over the last 48 years resp. 13% in 1962 and 35.7% in 
2010 (CDC, 2010). Obesity rates in the US are among the highest in the world 
exceeding health-care costs related to smoking or problem-drinking (Finkelstein 
et al., 2003) and accounting for 6% to 12% of national health care expenditures in 
the United States (Thompson & Wolf, 2001).

On a local level, in the Netherlands, the percentage of overweight people has 
increased as well resp. from 27% to 41% over the last thirty years (CBS, 2012). 
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Due to an increasing sedentary lifestyle and resulting obesity, our life expectancy 
and related quality of life are decreasing (Hoeymans et al. 2010; Avendonk et al., 
2010). In total, severe obesity accounts for 5% of the occurring deaths (Van Baal 
et al., 2007). The aforementioned statistics illustrate that the situation around the 
global societal issue of sedentary lifestyles and physical inactivity, and related 
health problems like obesity, diabetes etc., is urgent.

1.4 New methods and tools
In the Netherlands, there is the ‘Nederlandse Norm Gezond Bewegen’ (NNGB) 
and Fitnorm. Two norms, which advise moderate intense daily exercise of 30 
minutes	a	day	five	days	a	week,	or	20	minutes	of	intense	body	movement	three	
times a week (Kemper et al. 2000). By means of the research of van der Ploeg 
et al., we already argued that our sedentary lifestyle is severe and far more 
intertwined in our everyday life and in society than we initially thought. Just 
exercising for an hour a day will not solve these issues. A more structural change 
will be needed to redress the long-term effects of our sedentary lifestyle. 

In	this	thesis,	we	aim	to	find	methods	and	tools	that	can	support	design	research	
in dealing with the global societal issue of the sedentary lifestyle. With this thesis, 
we concentrate on the question: how to design for an active lifestyle? We explore 
this question in seven chapters. 

These numbers and the research by van der Ploeg et al.(2012) clearly show the 
increasing consequences of our lifestyles on our health. We, Michel and Carl, 
are living unhealthy. As well as most of our peers we sit more than eleven hours 
a	day	too.	We	seem	to	be	two	healthy	young	men	in	their	early	thirties,	fit	and	
in shape. But they way we spend our days will have its toll on our health. The 
fact that we don’t feel the consequences yet doesn’t mean we live a healthy life.

This	personal	reflection	is	important	to	us.	This	research	is	not	just	for	instance	
about obese people. In fact, there will be obese people who live a lot healthier 
than we do. The consequences of these lifestyles take time, they develop 
slowly. Therefore these consequences are most of the time overlooked when 
we make a decision on our lifestyles, if we make those choices consciously 
ourselves anyway. Most of the times these choices are structurally embedded in 
society. 
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In this chapter and chapter 2, we introduce the global societal issue of the 
sedentary lifestyle we are currently facing and how we see a role for design to 
deal with this. We stress the importance of behaviour change, on an individual 
and societal level, by means of designing together with citizens, business and 
governmental stakeholders, in society.

In	chapter	3,	we	describe	our	quest	in	finding	methods	and	tools	for	designing	for	
(sustainable) behaviour change. After a qualitative review of existing methods and 
tools, and an experiment with a GPS sports watch, we found qualities that a future 
method for designing for (sustainable) behaviour change should comprise. Based 
on these qualities we decided to develop our own design-driven research method: 
Experiential Design Landscapes (EDL).

Chapter 4 theoretically describes the different steps of the Experiential Design 
Landscapes method. EDLs are infrastructures in which designers work together 
with citizens, business and governmental stakeholders in society and jointly create 
experienceable propositions that can evolve over time.

In chapter 5 and 6, we present two collaborative case studies, that showcase 
the research and design potential of the method and accompanying tools, and 
through	which	further	details	of	the	EDL	method	are	explored	and	fleshed	out.

Chapter	7	comprises	a	general	reflection	on	the	EDL	method	and	a	discussion	and	
recommendation on possible future steps, opportunities, limitations etc.
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2
From sports
to wellbeing
In chapter 1, we explained the global societal issues 
around sedentary lifestyles, and how we see a role for 
design to deal with these issues. We have discussed the 
role of a design vision in a design process. In order to 
explain our vision on sedentary lifestyles, we will take 
a step back in time. The Design for (social) wellbeing 
project started from a sports perspective. Through our 
collaboration with Adidas and TomTom, and our own 
background in sports innovation, we started by looking 
at (recreational) sports and its role in society. A design 
vision is always subject to change, as was our vision on 
sports and (in)active lifestyles in this project. 
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2.1 The changing role of sports in   
 society
Sports probably extend back as far as human existence. Competing is one of 
our natural human skills. This started with sports like wrestling and running and 
evolved over the ages towards the types of sports we know today (Mangan, 2003). 
The main perspectives today on sports are about reaching the maximum potential 
of a human body. This is clearly shown in the motto of the Olympic games: „Citius, 
altius, fortius” (Faster, Higher, Stronger) (The Olympic symbols, 2007). In every 
area of sports, both team and individual, we try to reach new heights, new records 
and	try	to	find	the	limit	of	our	species	as	a	whole;	tenths	and	even	hundreds	of	
seconds matter.

Sports however is also about fun, enjoying activities together and competing 
against each other. Not everybody can compete on the highest level, but that’s 
not necessary to enjoy sports. Sports are seen as the way to stay in shape and 
sustain a healthy lifestyle. In the past decades, sports clubs took a role in society, 
not only for health, but also for social connections. People connected to sports as 
a part of their identity and stayed in shape while doing so (Mahoney et al. 2005, 
Barber et al. 2005). 

Between	these	two	ways	of	partaking	in	sports	existed	an	interesting	force	field.	
Top athletes and sports clubs acted as examples for society and motivated people 
to practice the same sports. Around big sports events like the Olympic games or 
world cup football, the amount of sports club members increased.

Today, however, sports clubs are declining in numbers and members. Our society 
is moving beyond the social structures of sports clubs and sports participation is 
declining (Vail, 2007). While sports could help us to stay healthy in our sedentary 
lifestyles, we are turning our backs to sports. Just a few generations ago, physical 
activity was part of everyday life, both through an active work life and sports. Now 
it seems we are getting rid of it entirely across the globe. Physical inactivity is 
becoming normal (NG & Popkin, 2012).

In relation to this trend, a gap is growing between top performance sports and 
sports in society. Top athletes and their sports are being optimised so far society 
doesn’t recognise today’s athletes as examples anymore (Beard, 2010). Figure 5 
illustrates this optimisation. For society it is easier to relate to the ‘regular’ men on 
the left image than the fully optimised runners on the right image.
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2.2 Attempts from the market
The sporting goods industry has seen this trend of increasing inactivity and 
therefore focussed its efforts on developing products that could motivate and 
coach people to become active (again). Other companies however, e.g., in the 
business of gaming and personal monitoring, have seen opportunities in this 
market as well. In the next section, we show a selection of these attempts. As we 
are looking for ways to transform society and change behaviour towards active 
lifestyles	we	will	describe	our	reflections	and	our	experiences	with	some	of	them.

Self-tracking products
Some of the earliest self-tracking sports devices for the masses, giving people 
insight in their activity, are the heart rate monitor watches with accompanied chest 
strap of Polar Electro Oy (Laukkanen & Virtanen, 1998). Polar initially focused 
on measuring and recording physiological parameters like heart rate and heart 
rate variability to indicate people’s physiological state and performance. Polar 
launched	the	first	wireless	heart	rate	monitor	for	sports	in	1982.	Besides	heart	
rate monitoring, more functionalities were added over time, such as GPS (e.g., 
distance, speed, and route measurement) as well as additional sensors measuring 
stride, pace, cadence and cycling power. Later, many other companies and 
brands (like Adidas, Garmin, Nike, Zephyr, Inventum, Mio) started to develop 
heart monitors as well, in different shapes and forms e.g., heart rate monitors 

Figure 5: The evolution of sports; trying to reach the maximum potential of a human body. 

Two pictures of men running during the Olympics of 1896 (left) and 2008 (right)
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integrated in shirts, sports bras and even gloves (see Figure 6). Lately, the chest 
strap has become obsolete for heart rate measurement, because Mio Technology 
Corporation released its strapless heart rate monitor watch, Alpha  
(Mioglobal.com, 2013).

These self-tracking technologies aim at experienced sports and training athletes, 
who have an interest in tracking and measuring their performance. We found that 
proper use of most of these self-tracking devices requires quite some advanced 
(physiological) knowledge about the human body, heart rate, recovery etc. For 
example, sports training based on heart rate zones requires knowledge about 
what heart rate means, how to set training goals based on heart rate zones, when 
(not) to exercise etc. We strongly doubt the use of these products for novice 
athletes, as they often lack this knowledge. During our visits to running groups 
we came across quite some misconceptions on heart rate based training. In our 
opinion, self-tracking products are an interesting category of products for serious 
performance focused athletes, but to stimulate people to a healthy and active 
lifestyle they present a steep learning curve. We then question whether everybody 
can get motivated by statistics on their performance, which we will discuss further 
in this chapter. 

The Numetrex bra is a sports-bra with a seamless integrated heart rate strap. 
Its design was based on complaints of female customers’ who, while exercising, 
wore the conventional hard plastic heart rate strap under their sports bra and 
found this extremely uncomfortable and painful. The design intentions of the 
bra relate to the Industrial economy paradigms (see chapter 1); it was innovative 
as it fused electronics with textiles, but it was still a targeted commodity 
addressing users’ functional needs (i.e., more comfort). In its meaning or value 
towards users the product is not innovative, but an incremental development 
from current heart rate monitors.

Figure 6: Self-tracking products (Heart rate monitor, Numetrex sports Bra, WiThings wireless 
scale)
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Coaching and motivating
Together with Apple, Nike Inc. took a different approach than the sports-tracking 
products	at	the	time.	Nike	was	the	first	one	involving	coaching	and	motivational	
feedback into their products. In May 2006, Nike and Apple released their Nike+ 
iPod sports kit, making the connection between music and running, and being 
able to measure and record elapsed time, distance and pace of a walk or run, as 
well as calories burned by the wearer (Saponas et al. 2006) (see Figure 7). Users 
would receive audio feedback during and after the run. The Nike+ iPod sports kit 
consisted of a wireless chip (footpod) and connector for the iPod. The footpod was 
designed	to	fit	in	special	Nike+	shoes	and	the	connector	interfaced	with	the	iPod	
Nano. Users could log in to their Nike+ online community and create a connection 
between music and running through iTunes. For example, with the Nike+ iPod 
sports kit users could select ‘Powersongs’ i.e. audio tracks, which were generally 
intended for motivation. Later, Nike extended the Nike+ product family with the 
Nike+ Sportband, SportWatch GPS and Running App.

Not much later than Nike, companies like Adidas launched their own personal 
training	and	coaching	platforms.	Adidas	developed	their	first	‘miCoach’	in	
collaboration	with	Samsung.	With	the	first	miCoach	the	wearer	could	do	similar	
things as with the Nike+ iPod sport kit. However, miCoach used a phone instead 
of a MP3 player (i.e. iPod). Later, Adidas renounced the phone as the main control 
device and developed separate products instead (i.e. miCoach Zoner, Pacer 
Bundle, Speed_Cell etc.) with accompanied software, Apps, accessories and 
connects for iPhone/iPod Touch and PC/MAC. With miCoach users could set and 
manage their personal goals, select workouts, and view and share personal stats. 
The miCoach platform initially focused on running, but later on other sports such 
as football and basketball were included as well.

Lately, there has been an increase of App development aimed at tracking sports 
activities like running, cycling, hiking etc. ‘RunKeeper’ by FitnessKeeper Inc. is a 
prime example of this, with which users can set personal goals and track their runs 
i.e. pace, distance, time (RunKeeper, 2013).

Figure 7: Coaching and motivating products (MiCoach, Nike+ and Adidas Pacer)
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With the Nike+ eco-system, the miCoach personal training and coaching platform, 
and Runkeeper, companies like Nike, Adidas and Fitnesskeeper focus on sports 
performance by tracking different (physiological) parameters. Usually this tracked 
data is being represented in a ‘dashboard’ style, with all kinds of numbers, metrics 
and graphs in an online personal website. Through the statistics users can check 
their progress, set and manage goals, get coaching feedback etc. Goal of Nike+, 
miCoach	and	Runkeeper	is	to	get	them	(and	their	friends	or	team	mates)	fitter,	
faster, stronger, better, and have fun while exercising (Lowe & ÓLaighin, 2012) 
By representing personal progress and allowing users to set goals, these 
companies try to guide beginner athletes into a proper training schedule. This 
lowers the thresholds found in the self-tracking products. However, all the 
measured statistics are still very much aimed at physiological performance. 
Next to this, performance mechanisms like for instance competition are used to 
motivate users to exercise more. While the aim is to get people to exercise more, 
this is still done from a performance sports perspective, not a health and wellbeing 
perspective. We question whether this perspective and these mechanisms can 
motivate people to become physically active again. How valuable is it to compete 
with	others	when	you	are	struggling	to	finish	your	first	run?

Adidas initially developed the miCoach as a sports monitoring platform, i.e., 
an ecology of products, accessories and services, to empower their customers 
in	keeping	track	of	their	sports	performances.	For	Adidas,	this	was	the	first	
attempt with a product intended for the Knowledge economy paradigm. After 
the	development	of	the	first	miCoach	system,	Adidas	took	a	step	back	to	the	
Experience economy paradigm with products like the miCoach Zoner and the 
Pacer. Both miCoach Zoner and Pacer were stand-alone, closed products and 
offered	a	targeted	audience	merely	functional	benefits,	respectively	a	simplified	
heart rate zone based training and interactive training device.  
The accompanying stride and heart-rate sensors however communicate 
through the ANT+ communication protocol, allowing users to connect them 
to 3rd party devices and apps on mobile devices (Thisisant.com, 2013). Later 
Adidas released the miCoach Speed_Cell, an improved activity sensor with a 
more open aim for usage (Micoach.Adidas.com, 2013). Adidas is taking the 
route again towards a (more open) sports monitoring platform (Knowledge 
economy). Conversely, although Adidas opened up their sensors to more open 
usages, its applications are still closed and controlled. Through these offerings, 
Adidas currently acquires a lot of (sports) data from people through the 
miCoach platform. However, they do not yet (and maybe also don’t intend to) 
connect this knowledge to the market, society’s challenges or possible societal 
transformation (Transformation economy).
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Gaming and fitness
Late 2006, Nintendo released the Wii home video game console with which they 
took a different approach to gaming than the established game consoles like 
Sony’s Playstation 3 and Microsoft’s Xbox 360. One of the most advanced features 
of the Wii was the primary wireless controller, the Wii Remote, which could be 
used as a handheld pointing device and which detected movement in three 
directions. Later, the Wii Balance Board, containing multiple pressure sensors to 
measure the user’s weight and centre of balance, and a video game aimed at 
sports,	fitness	and	well-being,	WiiFit,	were	added	(Nintendo,	2013).	By	means	of	
WiiFit, users could exercise together with their families doing all kinds of exercise 
like yoga, aerobics, strength training and balance games. By means of the Wii, 
Nintendo turned gaming into a physical and social activity amongst friends and 
families (see Figure 8).

In	2012,	both	Nike	and	Adidas	launched	their	own	fitness	video	games	for	the	
Xbox 360: Nike+ Kinect Training (Nike.com, 2013a) and Adidas miCoach (Adidas 
NEWS, 2012). With Nike+ Kinect training, Nike aimed to “blur the lines between 
a personal fitness session and a video game” (Microsoft.com, 2012). They offered 
a personalised workout and at the same time, with the help of the Kinect sensor, 
gave real-time feedback to users to make sure their body movements and 
positions	were	correct	to	get	them	fitter,	faster	and	stronger.	With	Adidas	miCoach	
users	could	create	their	own	profiles,	set	personal	fitness	goals	and	receive	real-
time feedback and analyses on their in-game performance during their workout 
regimens. Users could interact in the game with their own miCoach hardware (i.e. 
any ANT+ compatible monitor) and wirelessly synchronise the data they acquired 
outside the video game. In the game they could choose from different sports like 
tennis, football, American football and basketball, and other motivational and 
training games.

Sports brands like Nike and Adidas seem to address gaming from a sports 
and	performance	angle	by	concentrating	on	doing	in-game	sports	and	fitness	
workouts and offering tools to measure how accurate and physiologically well you 

Figure 8: Gaming and fitness (WiiFit, EA sports Active, Kinect Sports)
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do	your	exercises.	However,	with	the	Wii,	Nintendo	was	one	of	the	first	to	create	
the connection between gaming and physical (sports) activity for the masses. 
Doing so, they introduced a different view on sports and gaming. From that 
moment on everybody could be active and play sports in their own living room 
without bothering too much about what kind of sports activity they did and how 
much they exercised.

Daily activity and health
There are numerous products, systems and services currently on the market that 
track daily activity (and nutrition) and aim to assist people in adopting a more 
active and healthy lifestyle. Examples are pedometers, Philips’ DirectLife, Fitbit’s 
trackers (i.e. Classic, Ultra, One, Zip) (Fitbit.com, 2013), Jawbone’s UP (Jawbone, 
2013),	Nike’s	FuelBand	(Nike.com,	2013b)	and	Misfit’s	Shine	(Misfit	Wearables,	
2013) (see Figure 9). Many of these products stem from either a consumer 
electronics or sporting goods background. They vary in appearance from on-body 
monitoring devices to daily activity loggers (e.g., pods, tokens, bracelets) to be 
carried with you. Most of them are part of a bigger ecosystem of related products, 
systems and services through which the user can inform himself/herself or be 
informed	about	his/her	health,	fitness	level	and	pre-set	goals.	They	can	measure	
all kinds of high level (physiological) metrics speed, distance, heights, sleep quality 
etc., but also the more basic low level detail (and sometimes aggregated) metrics 
like amount of steps, calories burned and overall movement throughout the day. 
Numerous data and graphs based on these metrics can be viewed telling the user 
if he’s ‘on track towards a pre-set daily goal’. Achieved results can be shared in the 
online product community or through other social media channels. Some products 
even prompt the user through an ‘idle alert’ to become active again, after a 
sedentary period.

Figure 9: Activity and health related products (Jawbone Up, Fitbit, Philips DirectLife)
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The numbers will tell the tale
There seems to be a wide division between companies that aim at the sports 
market (e.g., Adidas, Polar, Garmin), companies that aim for the active lifestyle 
market (e.g., Fitbit, Jawbone), and companies aiming at the combination of 
gaming	and	sports	(e.g.	Nintendo,	EA	Sports,	Microsoft).	The	first	seem	to	focus	
quite a lot on the traditional sports like football, running, basketball etc. and 
getting people to do more sports. The latter seem to focus on (daily) activity in 
everyday life, to get people to move more and adopt a more healthy and active 
lifestyle. They track daily activity 24/7. Nutrition as well as sleep quality are 
sometimes even included, sketching a more complete picture of one’s state of 
wellbeing. By creating cognitive awareness about their current lifestyle they try 
to persuade people to adopt a more active and healthy lifestyle. A remarkable 
observation here is that, although a different intention, they use the same 
mechanisms as the sports companies use to motivate performance athletes: 
dashboards with data and graphs.

Regarding tracking daily activity data, most companies seem to apply the adage 
that ‘the numbers will tell the tale’ (‘meten is weten’ in Dutch). Furthermore, they 
have	the	notion	that	‘one	size	fits	all’	and	that	generic	standardised	solutions	will	
successfully address the needs of individual users. Most people are not good at 
thinking statistically (i.e., quantitatively), but are good at thinking in stories (i.e., 
qualitatively) (Swan, 2013). We therefore question the notion that offering such 
tracking and coaching devices that lean heavily on data will increase people’s 
motivation to exercise. IJsselstein et al. (2004) and Westerink et al. (2005) both 
describe a study in which participants trained with and without a virtual coach, in 
which intrinsic motivation was not higher with the virtual coach. Eyck et al. (2006) 

Philips launched its DirectLife i.e. an advanced activity monitor and 
accompanying web source and service, in 2009. Back then, the DirectLife did 
not gain a lot of traction in the market and it has remained relatively quiet 
since. Recently, Weight Watchers adopted the ActiveLink (evolutionary product 
of the Directlife) as a ‘behaviour change tool’ as part of their weight, nutrition 
and activity management programs (Weightwatchers.com, 2013). In contrast to 
Philips who targeted their DirectLife on individual users, Weight Watchers aims 
at the collective. Although they both offer a similar product to their customers, 
Weight Watchers applies a different business model and creates value in a 
completely different way. Focusing on the collective (Transformation economy 
paradigm) asks for different value creation mechanisms and business models, 
which we explore further in this thesis. 



29

found that participants in their study, after training with a virtual coach, rated 
higher on interest/enjoyment, a sub-scale in their questionnaire highly related to 
intrinsic motivation. Eyck et al. (2006) question however whether such a virtual 
coach affects motivation in the long run. 

Intrinsic motivation
With intrinsic motivation we would like to refer to the work of White (1959) and 
Deci (1975) where intrinsic motivation refers to: “motivation to enact a behaviour 
for its inherent satisfaction, in alignment with one’s personal values or attitudes, 
and not for a separable external consequence.” Moreover, intrinsic motivation 
seems to increase the likelihood of the behaviour being performed (Deci, 1975) 
and seems to lead to sustained behaviour (Deci, 1975).  Extrinsic motivation 
refers to engaging in behaviour as a means to an end and not for their own 
sake (Deci, 1975). Intrinsic motivation is often considered to be more powerful 
than extrinsic motivation, leading to more stable and structural behaviour. This 
is of course highly relevant for sports and daily activity. Frederick & Ryan (1993) 
show that runners with a higher internal motivation tend to run more often, feel 
more competent in their running and are happier compared to those that had a 
higher external motivation for running. Biddle & Mutrie (2007) report that intrinsic 
motivation leads more often to exercise adherence in the long run.

Example - losing weight versus getting in shape
In an interview we came across a participant of the experiment described in 
chapter 3. He told us the story of his wife’s attempt to lose weight. He was a 
fanatic runner himself and a member of a local running club in Eindhoven. So he 
suggested to his wife to go running together to help her with her attempt. This 
lead her to take up running for the next 4 months or so, in which she could run 7 
to 8 kilometres in the end. And then she quit, after 4 months of running, simply 
because the scale didn’t show any weight loss. Although she was getting in shape 
and healthier, she quit anyway because the numbers didn’t show any progress.  
Dashboarding and representing data in numbers, metrics, stats and graphs, will 
not necessarily help people to gain a more active lifestyle towards a more healthy 
life. For professional sportsmen this approach may work, as they want to put effort 
in knowing what the metrics and graphs (could) mean to them. For recreational 
athletes it might be harder to understand what the numbers mean and represent, 
as they have not invested the time in learning to read the quantitative data, and 
not much qualitative data is provided to relate to. Learning about the relation 
between the measured data and their own bodies takes time and effort, due 
to the complexity of the human body. Misunderstandings of the data, such as 
the given example, can lead to unexpected results. Furthermore, the question 
arises whether recreational athletes are motivated by the same mechanisms as 



performance-oriented athletes, and thus also motivated to actually learn what all 
the	numbers	mean?	

Social connectedness and motivation
In the ‘Design for (social) wellbeing’ project, social connectedness is recognised 
as an important motivator towards wellbeing and health. Peerdeman et al. (2011) 
discuss the direct link between social connectedness in communities, overall 
health and social inclusion. Social communities are of key value to provide 
motivational cues that engage people in becoming an active participant in their 
community,	which	will	positively	influence	individual	achievement,	adherence	
behaviour and greater exercise satisfaction (Lowther & Lane, 2002). The two 
case studies described in chapter 5 and 6 aim to create such a social connection 
between people in their daily activity. In the following, we discuss how the 
established sporting goods companies see the market of sports performance and 
wellbeing.

2.3 From performance to wellbeing
In this paragraph we discuss the nuances between sports (performance) and 
wellbeing by means of an example. We introduce a diffusion mechanism that is 
often applied by the current sporting goods industry to introduce products to their 
market. We close this paragraph by posing that wellbeing is a different and more 
complex market than the current sports (performance) market.

Market perspective on the market
“If you produce good equipment and have the right athletes help 
you promote that equipment, people will buy it.” Adi Dassler  
(Carmichael, 2013)

This quote from Adi Dassler, the founder of Adidas still seems representative for 
the perspective the sporting goods industry has on their market today. Moore 
(1995) describes the ‘technology adoption lifecycle model’, which describes 
the adoption or acceptance of a new product or innovation, according to the 
demographic	and	psychological	characteristics	of	defined	adopter	groups.	This	
model is based on the ‘diffusion process’, by Rogers (1962), which describes how 
new ideas and technologies spread in different cultures. The process of adoption 
over	time	is	illustrated	as	a	bell	curve,	where	the	first	small	group	of	people	to	use	
a new product or technology is called ‘innovators’, followed by ‘early adopters’ 
(see Figure 10). Moore (1995) describes how a mass market can emerge when 
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the early and late majorities also adopt the new product or technology, in what 
he calls a ‘tornado of demand’. Scheerder & Boen (2009) apply this diffusion 
mechanism to the sports market by mapping generations of runners on the 
different phases of adoption. The sporting goods industry also seems to apply the 
diffusion mechanism in their marketing of their products. Professional and high 
level athletes are targeted as innovators and early adopters of new innovations 
in the sport market (Schreier et al., 2007). We modelled this perspective on the 
market as a pyramid, to show the diffusion mechanism aimed at the huge target 
groups below the professional and high level athletes (see Figure 11) and the 
almost hierarchical structure of athletes we came across in several discussions with 
companies in the sporting good market.

In a lot of cases this diffusion mechanism (see Figure 11) works. A clear example 
of this can be found in football shoes. Adidas designs, manufactures and markets 
new football shoes for Lionel Messi, on which he plays every week. Recreational 
football players recognise these shoes in the shop when buying new shoes and 
buy these shoes to identify themselves with Lionel Messi. Of course, the large 
majority will never reach the same level as Messi, but they do have the same 
shoes. Through this type of celebrity endorsement (Shuart, 2007) the diffusion 
mechanism from top athletes to recreational sports works for these type of static 
sporting goods. This causes the sporting goods industry to focus their R&D efforts 
mainly on the professional and high-level athletes. 
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Figure 10: The technology adoption life cycle model, showing the diffusion of innovation
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This	approach	very	much	fits	to	the	Experience	Economic	paradigm	mentioned	
earlier in chapter 1, marketing and branding are the economic driver and products 
are	developed	as	targeted	experiences	for	defined	user	groups.	In	the	sporting	
goods market, high-quality products and value are developed as branded and 
targeted experiences to cater target user groups, and are promoted through 
celebrity endorsement and marketing (Brooks & Harris, 1998). These companies 
look	at	the	market	with	the	aim	of	fulfilling	functional	user	needs	or	creating	brand	
experiences for market segments. From this perspective the diffusion mechanism 
as explained earlier works as functional needs and/or brand experiences can be 
translated or even enhance the diffusion in the market. When the intention is 
actually to transform society or allow people to change their behaviour, target 
groups	do	not	suffice	anymore.	A	deeper	understanding	of	people	is	needed	to	
create opportunities with and for them to create new meaning and value. 

If we look at interactive and intelligent products such as sport tracking and 
measuring products, this diffusion mechanism from professional and high-level 
athletes to recreational athletes and non-active people seems to fail (Wolf & 
Ramirez, 2013). Technology in top sports has advanced over the last decades and 
has provided top athletes with precise training tools that monitor and analyse 
their performance in great detail. Heart rate monitors for instance created the 
opportunity for performance athletes and coaches to train more precise in the 
right heart-rate zone to increase endurance or to determine the right amount of 
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Figure 11:  The perspective of the sportings goods market on their consumers.
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training while tapering off (Achten & Jeukendrup, 2003). Athletes and coaches 
were highly motivated to learn about heart rates, the relation of heart rate and 
their performance, and experimented with this new training tool to improve 
performance. 

High level and professional athletes were already highly intrinsically motivated to 
do sport. They started using interactive and intelligent tracking and measurement 
products, because of this high motivation to improve themselves. They are 
motivated to put effort in understanding what the data means and how they 
can	benefit	from	it.	These	tracking	and	measurement	tools	in	turn	also	form	an	
additional external motivator.  
In the case of getting and keeping society active, to get people to participate in 
daily activity and sport, a rise in extrinsic and particularly intrinsic motivation are 
needed for people to structurally change their behaviour over time. With the daily 
activity monitors mentioned earlier, the sporting goods industry tries to diffuse 
the same mechanism of providing data and graphs to reach a different goal: 
intrinsically motivating people to structurally exercise and do sports. As explained 
in chapter 1, trying to create a structural change in people’s everyday behaviour 
is far more complex and relying on societal and social structures (Transformation 
economy paradigm), than helping high level and professional athletes to improve 
their performance (Industrial economy paradigm).

In the next sections we will illustrate our perspective on these differences with 
an	example,	as	well	as	show	our	findings	in	heart	rate	monitor	usage	in	a	runners	
group. From this we discuss the need for new methods and tools to get a deeper 
and better understanding for people and their everyday lives.

There are companies that appear to become more aware, concerned and 
even start to feel responsible for the global increase of sedentary behaviour 
and obesity. For instance, Coca-Cola Benelux has reported that they want 
take responsibility in the increasing obesity numbers and that they look for 
other stakeholders to collaborate with to tackle this issue. Nike, in turn, has 
co-published a ‘Designed to move’ research document last year in which they 
sketch the increasingly inactive society and envision ways for change. For us, 
these	statements,	if	not	just	marketing-driven,	can	be	seen	as	first	signs	of	
companies showing their willingness to take responsibility, seek alliances with 
other stakeholders, and work towards societal transformation in response to the 
global societal challenges we are facing.
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Two women running, different experiences 
When we look at the recreational sports market and the market of active lifestyle 
and wellbeing, there is hardly any use for a heart rate monitor (with its current 
appearance) or other performance aimed equipment. To further explain this we 
will sketch a short scenario of two women running, as shown in Figure 12.

We took this photograph at the Van Goghloop in 2012, in Nuenen. This is a local 
running event with competitions ranging from 5km to half a marathon (21km). 
We have used this picture and the accompanying scenario extensively when 
explaining our work, as it explains some of the core principles of this thesis. Please 
note that the scenario we sketch is partially based on facts and observation, but is 
also	partially	fictional,	based	on	the	personal	interpretation	of	the	authors	of	this	
thesis. To make a clear distinction between these two modalities we have italicised 
the	fictional	part.

At	first	glance,	it	is	just	a	picture	of	two	women	running.	When	looking	at	it	a	little	
longer you start to see differences between the two women. The woman on the 
right	looks	like	a	serious	runner.	She	has	dedicated	running	clothes,	tightly	fit.	
She looks as she is well in shape. Furthermore, she has dedicated running shoes, 

Figure 12: Two women running at the ‘van Goghloop’. Although the activity is the same, the 

experience is different
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a running watch and a music player. Her posture is powerful and shows good 
running technique. From looking at her facial expression it seems she is ‘in the zone’: she 

doesn’t notice anything around her anymore, she is completely focused on her running, most 

likely she didn’t even notice she was passing the woman next to her.

The woman on the left has different clothes. She is just wearing a cotton, wide 
T-shirt and comfortable pants and also listens to a music player. However, she 
does have dedicated running shoes, which seems to be the only sports gear she 
is wearing. She seems to be less in shape as her passing neighbour. Her posture 
doesn’t make her look like a serious runner. Although it seems she is looking at the 
woman surpassing her, she actually looks at friends or family members who were 
cheering her on next to the track. She is not ‘in the zone’ as compared to her neighbour 

runner, as she noticed people on the side cheering her on.

The	woman	on	the	left	was	doing	a	five	kilometre	race	and	the	woman	on	the	right	
fifteen	kilometres,	so	officially	they	were	not	competing.	 
The woman on the right is a performance runner. She is running the 15k race to try to reach 

a new personal record. She runs more of these competitions during the year and travels to 

compete and improve her performance. She might have come with fellow runners or just by 

herself. She will only be happy when she improves her earlier record and that’s the only goal 

for today.

The woman on the left ran her first race ever. She lives in Nuenen and her family and friends 

were watching her run. She started running recently, maybe to lose weight, get in shape or 

just because friends started running. Running the 5km is a personal test to see whether she 

can actually do it, whether she can reach the 5km distance, which is still a bit more than she 

trained. Her race isn’t really a race; she doesn’t have a personal record to beat. She doesn’t 

really care how long it will take her, as long as she makes it. She will have no clue how long it will 

take, what speed she will run, what her heart rate is, how much fluid she loses when running. 

All of that is absolutely trivial. She hopes to finish and celebrate her pride with her family and 

friends. It is a personal accomplishment; she would not have been able to do this a couple of 

months ago.

At	the	first	glance	on	this	photograph	these	women	seem	to	do	the	same	activity.	
However when you would ask these women after the race what they just did you 
might hear two completely different stories. Their experience of the running event 
will most likely be totally different, as if they describe a different activity.  
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Wellbeing: a different and more complex market
Heart rate monitors, like the ones we mentioned earlier, are targeted at 
performance-oriented athletes, like the woman on the right (Achten & Jeukendrup, 

2003). This woman actually has the need for such a device to improve her 
performance and she is motivated and willing to learn how to use it. The 
interaction	with	the	device	is	completely	aimed	at	these	goals	of	getting	specific	
information when needed.

The woman on the left however, although running, is doing a completely different 
activity. She has other needs, goals and wishes. Imagine giving her the heart 
rate monitor watch; she will have no clue what the numbers will mean, and no 
need to learn about it to help her to get in shape or to just simply enjoy running. 
Therefore, it would not have helped her to structurally change her behaviour 
to a more active lifestyle before or while she started running. Here the diffusion 
mechanism explained earlier will not work anymore. We have also seen this in the 
results of questionnaires (which we will explain more about later) we held amongst 
a	running	group.	In	this	group,	significantly	more	performance	athletes	than	
recreational	athletes	wear	a	heart	rate	monitor	during	their	runs	(see	figure	12).	
Recreational athletes have different needs, goals, wishes, expectations and values 
from performance athletes. Their sports experience, although the same sport, is 
different. To help these people to get intrinsically motivated to become active and 
structurally change their behaviour a different approach is needed. 

We learned a lot about differences in people’s motivation and their behaviour 
at	the	Quantified	Self	2011	conference	in	Amsterdam	(Quantifiedself.com,	
2013). In one particular session two men gave a presentation right after each 
other. First, Marco van Heerde (2011) described his quest of getting more 
in shape and loose weight, by means of a strict Paleo diet and exercise, to 
eventually become a better surfer. Marco excessively measured and logged all 
physiological data he could get and recorded it in journals. In the end, he lost 
about eight kilograms in one year and was able to plot his body weight, food 
intake, calories burned and more, with an extreme accuracy (Van Heerde, 2011).

After Marco, Robin Barooah (2011) explained in his presentation that he also 
wanted to lose weight. When moving from the UK to the US and starting a 
company there, food became a functional need for Robin, most often in the 
form of junk food. Two years later, when opening a Facebook account, one 
of his old UK friends commented: ”I always thought of you as a thin person.” 
Robin clearly gained weight and wanted to get rid of it. However, in contrast 



37

Market potential
As explained in chapter 1, the amount of physically inactive or sedentary people 
in our societies are growing. In most developed economies, physical inactivity is 
so deeply entrenched in daily life that it has become the norm (MacCallum et al., 
2012). The majority of society is leading an unhealthy lifestyle. If a sports brand 
can get inactive people to become and stay active they reach a huge new market. 
They have been looking at the market from a top sports perspective for so long 
they	have	difficulty	understanding	recreational	athletes,	let	alone	couch	potatoes.	
Recreational sports is not a lighter, lower levelled version of top sports. So helping 
people to improve their performance is a different game than helping people to 
structurally change their behaviour towards a more active and healthy lifestyle. It’s 
not just a different market, in which a wide diversity of users exists with different 
needs, goals and wishes. The issues are deeper entangled in society and the 
everyday	life.	No	single	organization	or	institution	can	fix	this	alone,	due	to	the	
complex nature of the global issue (MacCallum et al., 2012). 

to Marco, Robin did not measure and log all of his physiological data, besides 
occasionally checking his weight. Instead, Robin wrote on a note, everyday 
at three o’clock, what he had eaten for lunch and how he was feeling at that 
moment e.g., lethargic, energetic, full, hungry, etc. After writing it down, Robin 
would simply toss the note in the garbage can. Over time, Robin started to 
loose weight, as consistently writing down what he had eaten and how he felt, 
made him aware of his food intake and the effect on his body. Robin started to 
notice that certain meals like for instance spaghetti made him feel lethargic and 
full, while other meals like a salad made him feel energized. In the end, Robin 
not only became aware of his food intake, his taste had structurally changed to 
liking good and healthy meals over unhealthier ones (Barooah, 2011).

To us these two presentations were very inspiring. While measuring everything 
and anything worked for Marco, it asks for a lot of discipline and strong intrinsic 
motivation.	The	small	reflective	task	Robin	chose	not	only	seems	easier,	it	also	
made him more aware of his wellbeing than Marco. This fed our concerns 
on relying (too) heavily on measuring and data gathering tools for behaviour 
change, as the sporting goods industry has done. In our vision, we would much 
rather design for people to become aware of their health and wellbeing, and 
let them chose themselves what to do about it. This way they can build intrinsic 
motivation to change towards, and reach a structural new lifestyle, like Robin 
did with his nutrition. 
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The sporting goods industry cannot tackle this global issue from their current 
perspective and through the diffusion mechanism, as they cannot diffuse sports 
performance mechanisms towards raising physical activity in society again. In 
order	to	find	ways	to	design	for	getting	society	to	become	physically	more	active	
and healthy again we started with trying to relate to and understand these people.

2.4 Understanding people and    
 wellbeing
Increasing physical activity in society is not easy, as shown earlier in this chapter 
and chapter 1. The causes of physical inactivity are rooted in society and the 
everyday life. To deal with this global societal issue, one of the challenges is to 
understand inactive people. Who are they, why are they inactive, what could 
motivate	them	to	become	active	etc.?	Finding	answers	to	these	questions	is	not	
easy,	as	it	is	hard	to	find	inactive	people.	This	may	sound	contradictory	to	the	
fact that society has become inactive and is still declining in activity. But unlike 
performance athletes, inactive people do not share one common driver; there 
are many reasons to not maintain an active lifestyle. Another dissimilarity is that 
inactive people are not organised; there are no clubs for couch potatoes. Putting 
out a call to speak to these people does not work either; nobody feels or wants 
to be an inactive person, so answering such a call doesn’t appeal to them. This 
makes	it	hard	to	find	and	understand	this	diverse	group.

Instead	of	trying	to	find	people	who	are	inactive,	maybe	we	could	speak	with	
people who were inactive in the past. People who do sports are organised, are 
not couch potatoes anymore and are therefore more willing and even proud to 
talk about their experiences and efforts. Moreover, the boundary between having 
an	active	or	inactive	lifestyle	is	a	difficult	one,	which	most	people	have	trouble	
with to structurally cross. It’s easy to get people to become active; it’s really hard 
adhere to exercise on the long run (Biddle & Fox, 1989). People who recently 
made the choice to become active and exercise again could relate back to their 
more	inactive	lifestyle	of	the	past	and	reflect	on	their	choices	and	motivations	to	
do something about it. 

For this purpose, we contacted the ‘Blixemsnel’ running group, which operates 
in the Blixembosch neighbourhood of Eindhoven. This running group naturally 
evolved out of a few members living in the Blixembosch community who started 
running, to a large group of now over 200 runners. The group consists of different 
groups and types of runners. There are so-called ‘start-to-run’ groups, in which 
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new members learn how to run and build up their physical condition. In other 
groups more experienced runners come together, up to a group of runners that 
specifically	aim	their	training	towards	marathons.	Aiming	at	this	group	does	put	
a bias on the research, as we now only contact active runners (thus no structural 
sedentary people) that choose to join a group to change their lifestyle. Individual 
runners might have completely different motivations or reasons to run, but are not 
included in this study.

Questionnaires
To create a better understanding of people dealing with sedentary and inactive 
lifestyles a questionnaire was set out in the BliXemsnel running group. The 
questionnaire was aimed at motivation aspects to start running and asked for 
the participants to look back at their lifestyle before running. The questionnaire 
focussed on their active and inactive lifestyles now and in the past, and the 
events linked with choices, causes and effect regarding their lifestyle. The 
questionnaire	took	about	ten	to	fifteen	minutes	to	fill	in.	In	the	end	the	results	of	
the questionnaire were analysed by comparing questionnaires and mapping them 
on 2 dichotomies. Personas were created based on these dichotomies, resulting in 
4 personas. 

Amongst the 200 members of the running group, 70 questionnaires came back 
from runners from all the different level groups. By comparing the results of the 
questionnaires to each other, two dichotomies in attitude towards their own 
activities and motivation, being Emotional (E) vs. Physical (P) and Social (S) vs. 
Individual	(I)	were	found.	The	first,	Emotional	vs.	Physical,	relates	to	people’s	
motivation and experience regarding their sports activity. People either ran 
because of merely physical reasons (i.e. lose weight, improve performance) or very 
emotional	reasons	(i.e.	being	part	of	something,	being	one	with	nature,	finding	
balance). The second, the Social vs. Individual dichotomy, was a bit surprising 
as we questioned members of a running group. There was a clear distinction 
between people joining the running group for social reasons (i.e. meeting people, 
chat with friends, motivate each other) and people who ran in the group, but 
solely for themselves. Based on the two dichotomies, a mapping was made 
by comparing the participants to each other. To these clusters we could relate 
other questionnaire results, which showed more insight in their motivations and 
goals. We could map some of the results of the questionnaires on these different 
attitudes. For instance, in Figure 13 we visualised heart rate monitor use amongst 
the	participants,	showing	a	significant	higher	number	of	heart	rate	monitors	in	the	
Physical Individual cluster. For this, a chi-square test for non-parametric statistics 
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was	used,	showing	that	the	P-I	sample	differs	significantly	(p	<	0.05)	from	the	
E-I, E-S and P-S sample (Siegel, 1956). Through these mappings a more in depth 
insight was gained on the differences and similarities between the runners. 

Personas
Based on the clusters and some of the more qualitative returns in the 
questionnaires four provisional personas (Cooper, 1999) were made, relating to 
each of the four quadrants of the mapping. These personas were created to help 
us as designers to empathise with the people who were in-between an inactive 
and active lifestyle. To help this purpose a scenario was created from a time 
before the personas was actually active yet, emphasising their reasons to become 
active. In the end, the personas helped us to empathise with the people in the 

Figure 13: One of the results of the questionnaires, mapping heart rate monitors to the 

different participants. The performance athletes, relating to the physical and individual 

attitude the most, significantly (p < 0.05) use more heart rate monitors than any of the other 

clusters.
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running group and showed us insights in the implicit and explicit choices between 
an inactive or active lifestyle e.g., getting injured, having less time because of a 
busy	job,	busy	family.	The	four	personas	resembled	a	specific	cluster;	Lars	(P-I),	
Gabryellah (P-S), Marcel (E-S) and Aileen (E-I)

The questionnaires were helpful in acquiring informational data and 
understanding people’s reasoning, current or past decisions, etc. They however 
did not contribute in gaining an understanding of people’s current behaviour, 
nor in the course of time.

Personas can be used to create empathy with user segments or target group, 
which can lead to inspiration for ideas and concept creation in design projects.  
They are however static distillations of reality; they represent real people 
through archetypes. Although they are based on demographics or other 
background information of real people, in the end personas only exist on paper 
and only possess the static behaviour described to them. 

Any resulting design idea would not change behaviour, but merely describe 
how the designer thinks it will change behaviour. Behaviour is however dynamic, 
ever adapting to the everyday life people experience. By ‘reducing and 
simplifying’ people to four provisional personas, we were not touching upon 
actual (dynamic or emergent) behaviour, or an eventual societal transformation. 

These user centred design instruments have their existence and use in the 
Experience Economy paradigm for understanding users and creating market 
segments and their (brand) experiences. For these purposes they have been 
used extensively and successfully. However, when trying to shift towards the 
Knowledge Economy, or even the Transformation Economy paradigm they 
however fail due to their static and generative character. To create a richer 
understanding	of	people	in	their	everyday	lives	we	will	need	find	or	create	other	
instruments for design.
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2.5 Changing design methods to the  
 everyday life 
In this chapter we have looked at the sporting goods market, the self-tracking of 
daily activity and gaming market and the way they try to deal with the decreasing 
physical activity in society. We found that addressing this societal issue through 
design will take a different approach than designing for performance-oriented 
athletes. These societal issues are deeply embedded in society and the everyday 
life of people. 
In	chapter	1	we	state	that	we	want	to	find	out	how to design for an active lifestyle? 
Designing for behaviour change towards structural societal transformation, in 
response	to	the	global	societal	issues	we	are	facing,	asks	the	field	of	design	
to rethink its processes and methods. From our early experiences with the 
questionnaires and personas, we found that these conventional design methods 
are	not	sufficient	to	help	designers	grasp	people’s	behaviour	(change)	and	
understand how design propositions can lead to emergent behaviour in the 
everyday life. Other methods and tools are needed, to design disruptive 
innovations aimed at changing and emerging behaviour in the everyday life, 
towards sustainable transformation in society. For this purpose we discuss the 
following qualities below.

In the everyday life
We aim at disrupting existing behaviour of people in their everyday life, to 
find	ways	that	lead	to	structural	societal	change.	If	we	want	to	design	for	this	
behavioural	change	towards	a	more	active	and	healthy	society,	we	need	to	find	
methods and tools to experiment and explore by involving people in this process, 
in their everyday life. These tools and methods should support design researchers 
in facilitating, perceiving and experiencing people’s behavioural change towards 
societal transformation. 

Open & explorative
By involving people in their everyday life into the design process the design 
researchers	can	find	emerging	and	unexpected	behaviour	that	may	lead	to	new	
patterns. Since meaning is created in interaction (Matthews, 2006), it is impossible 
to predict whether the resulting outcome of designing for disruptive innovation 
realizes long-term societal and personal behaviour change. The approach of the 
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design research methods and tools should therefore have an open and explorative 
character, to facilitate emerging patterns and unexpected behaviour.

Longitudinal - behaviour is not a moment in time
For	design	researchers	it	is	currently	rather	difficult	to	predict	if	there	will	be	
change in behaviour, how change will occur, for how long it will last etc. Designing 
highly innovative or even disruptive products provides serious challenges. Users 
have no frame of reference, so the actual added value of these systems becomes 
only clear after a certain amount of time in which the users learn to construct the 
added value of (services provided by-) these new products. Products can be used 
in unforeseen manners and the users adapt in a manner in which new patterns may 
emerge, often unpredicted. If we want to involve people in their everyday lives 
in our design research methods and tools we have to take in account that they 
will	need	time	to	find	the	meaning	and	value.	This	process,	and	thus	the	chosen	
methods and tools, have to be longitudinal in its nature.

Multiple stakeholder involvement
In chapter 1, we already discussed the RTDP model of Hummels and Frens (2011). 
With the RTDP, one of the main drivers of design is envisioning a change in 
society. Envisioning a new or changed society however will not seduce industry, 
governmental or other stakeholders to get involved with these kinds of projects, 
as there are large risks involved from a business perspective. However, as 
explained in the Transformation economy paradigm, a wide variety of stakeholders 
should envision how to change society by aiming innovation at the collective.  
Products are designed with the intention that users will change their behaviour 
but, at this moment, this sometimes happens in quite unpredictable manners. 
New patterns may (and will) emerge that may, positively or negatively, affect 
societal patterns.

It is obvious that it is highly relevant for companies to discover, study, anticipate 
and design for these emerging patterns in an early phase. However, in current 
industrial practice the creation of disruptive innovations is often a matter of “trial 
and error”. In spite of considerable design efforts, many products see rejection 
on the market. Either because products are not sold in the anticipated quantities 
or, even worse, products are sold but are not used or even brought back because 
the products capabilities do not match the emerging user requirements. (Koca 
& Brombacher, 2008). The strong pressure on time to market has increased this 
problem over the last decades. Relative to the continuously decreasing “time 
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to market”, the time to understand the product in the market has hardly been 
reduced (Brombacher, 2005). Due to the increasing complexity of the products 
and the increasing complexity of the logistics of the feedback systems (Sander 
& Brombacher, 1999) designers get less detailed information on the actual 
performance	of	their	products	in	the	field	after	a,	relatively	speaking,	increasing	
amount of time. 

There have been numerous attempts to considerably shorten this cycle. For 
example, as earlier mentioned, by involving customers and other stakeholders 
directly in product creation and innovation through Participatory Design, Empathic 
Design, Co-design, Co-creation, Co-experience and Participatory Innovation, and 
validating products via near-real-life environments like Living Labs. 

In	the	following	chapter,	based	on	above	design	reflections	and	the	desired	
qualities	we	put	forward,	we	elaborate	on	our	search	in	finding	design	research	
methods and tools for designing for behavioural change towards a more active 
and healthy society; methods and tools that can support designers in dealing with 
the	global	societal	issues	we	are	facing	and	find	ways	to	structurally	transform	
society for the better.



3
Into society





47

3.1 Methods and tools for going into  
 society 
In	the	last	chapter,	the	aim	was	discussed	to	find	methods	and	tools	that	enable	
designers, industry and other stakeholders to deal with the societal challenges 
we	are	facing.	Through	these	methods	and	tools	we	want	to	find	opportunities	
to design for an active and healthy lifestyle towards sustainable wellbeing. As 
explained in chapter 1, we want to address the ever-increasing sedentary society 
and through design create sustainable behavioural change towards more active 
and healthy lifestyles. New tools and methods are needed to support this process. 
In the last chapter, we put forward some of the desired qualities for such methods 
and tools: in the everyday life, longitudinal and together with industry. In this 
chapter several design and research methods and tools will be discussed in the 
light	of	these	qualities.	We	provide	our	reflections	on	what	is	out	there	and	how	
these	research	methods	or	approaches	fit	our	aims.

There are many approaches to actively involve people, customers and other 
stakeholders directly in product creation and innovation processes. Some 
approaches aim at informing designers early in the design process and ensure 
that products meet the needs of users and are indeed usable. Other approaches 
seek for design inspiration or close collaboration with users or other (industrial) 
stakeholders, towards novel business opportunities. 
In this chapter, we elaborate on several of these user-driven and multi-stakeholder 
innovation	methods,	approaches	and	processes,	and	reflect	on	their	qualities.	
Furthermore an experiment with a new GPS sports watch will be discussed in 
which	we	try	to	find	changing	behaviour	and	emerging	patterns	by	basing	our	
study	on	the	earlier	mentioned	qualities.	Through	our	reflection	on	the	analysis	of	
existing	methods	and	the	experiment,	we	try	to	further	find	and	define	qualities	
for new methods and tools that aim at achieving behaviour change and help 
design, industry and society reach the Transformation Economy paradigm.

Engaging and designing with users
In chapter 2 we discussed the idea of putting design in the everyday life. We aim 
at changing behaviour and stimulate the emergence of new patterns in society 
towards structural change. As these changes have to take place in society, we 
aim at involving people in their everyday context in the design processes. In this 
section	we	will	analyse	existing	user	involvement	methods	and	reflect	on	their	
suitability for our aim.
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User involvement methods resulted from the User Centered Design (UCD) 
approach. In UCD end-users’ needs, goals and limitations towards a new product 
or system are studied extensively (Norman & Draper, 1986). UCD aims to elicit 
(functional) user needs and answer questions about users’ tasks and goals, 
through for instance questionnaires, interviews, focus groups, scenarios and earlier 
mentioned	personas.	It	intends	to	connect	findings	and	results	to	design	decisions	
towards product requirements. Methods like Participatory Design try to involve 
users more actively in the design process.

Participatory Design (PD)
There are many different user-driven research methods developed, evolved from 
and inspired by traditional UCD, in which designers aim to bring a more human 
and experiential perspective in the product creation and innovation process. 
Schuler & Namioka (1993) reported on ‘Participatory Design’ (PD), a research 
method in which designers attempt to actively involve all putative, potential 
and future stakeholders (i.e. end users, designers, researchers, developers) and 
collaborate with them during the design and innovation process. PD believes that 
users are creative and can play an active role in design and innovation processes. 
They potentially participate during the initial design exploration and problem 
definition,	and	in	a	later	stage	of	the	design	process	support	the	evaluation	of	
prototypes and suggested solutions. Core values of PD are user empowerment 
and democratisation in/of the design process (Schuler & Namioka, 1993). 

The active involvement and participation of ‘users’ (and other stakeholders) in the 
design process, and the interaction between designers and users, are two valuable 
qualities for our aim. As stated earlier, we believe that designing with users and 
having them continuously involved in the design process is important when 
determining a joint desired direction of behaviour change. We wonder what would 
happen if designers would be able to longitudinally and continuously have users 
involved instead of the periodical character of PD (i.e. the split PD sessions).

Empathic Design (ED)
Leonard & Rayport (1997) reported on ‘Empathic Design’ (ED), in which designers 
pay more attention to the user’s emotional considerations (i.e. feelings), alongside 
their rational considerations, towards a particular product (Crossley, 2003). ED 
departs from the notion that users are typically not able to convey their needs that 
could	be	satisfied	by	future	products.	ED	therefore	aims	to	discover	and	identify	
latent unarticulated needs through user observation, as opposed to traditional 
market research inquiries. With ED, a multidisciplinary team (i.e. designer, 
engineer, human-factors specialist) observes users, captures subtleties in user 
interaction and behaviour (e.g., video), and interprets this data possibly leading to 
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revealing novel business opportunities. With ED, users or customers themselves 
are the source of much innovation (von Hippel, 1999).

Firstly, one of the qualities of ED that is particularly interesting, in relation to our 
aim, is the discovery of latent unarticulated needs and touching upon people’s 
interactions and behaviour. We see a relation between latent unarticulated needs, 
which users are typically not able to verbalize, and emergent behaviour caused 
by design propositions outside the user’s frame of reference that can suddenly 
become more explicit and post-rationalised (thus articulated). Secondly, although 
ED covers only periodical sessions in the design process (similar to PD), it does 
aim for deeper insights into the possible reasons why people make certain 
decisions or express certain behaviour. These insights can give designers a hunch 
of the joint desired direction of behaviour change (and potentially ultimately a 
desired societal transformation).

Co-creation, Co-design, Co-reflection
Highly	influenced	and	inspired	by	Participatory	Design	and	Empathic	Design,	
different methods and techniques involving users as creators or adapters were 
thought of amongst others ‘Co-creation’ (Chesbrough, 2003; Thomke & von 
Hippel, 2002; Sanders, 2008) and ‘Co-design’ (Sanders, 2005). With these 
techniques, users are empowered, encouraged and guided with proper tools and 
collaborative designing and coaching to the most advanced level of creativity 
to generate new ideas. During these sessions all stakeholders are considered 
equal as opposed to Participatory Design (Ehn, 1988) and intended users can be 
regarded as experts when talking about their personal experiences (Tomico, 2007).

Besides the methods mentioned previously, there are so-called ‘generative tools 
and techniques’ which are utilised in sessions in which users are led through three 
different stages: sensitising, making and discussing (Stappers et al., 2004). In 
these	sessions,	users	are	first	sensitised	by	completing	a	‘homework’	exercise	that	
draws the participant’s attention to the topic. Next, the participants are grouped 
together to make an individual expression (e.g., collage, cardboard model), which 
they present later on in a group discussion. While sharing each other’s creations, 
the participants get triggered (or trigger themselves) to share anecdotes that 
would normally not have been possible or accessible without the sharing session. 
Through such generative techniques and tools, users are triggered to ‘dream, feel 
and	know’	and	it	is	possible	for	designers	to	find	latent	and	tacit	knowledge	i.e.	
knowledge that can’t readily be expressed in words (Polanyi, 1983), about people’s 
experience (Sanders and Dandavate, 1999).

Tomico	et	al.	(2009)	reported	on	the	technique	of	‘Co-reflection’	in	the	realm	
of societal transformation, as “an approach to user involvement that allows 
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confronting the designer’s rationale with society’s motivations and values. 
This	approach	is	specifically	tailored	for	design	processes	aimed	at	societal	
transformation. In this approach, user involvement is considered as a constructive 
process,	rather	than	a	destructive	process.	More	precisely,	it	is	defined	as	a	
co-reflective	session	between	designers	and	users	that	starts	by	sensitising	to	
construct the user’s desired reality in order to confront it with the designer’s 
rationale.” (Tomico et al., 2009)

Similar to PD and ED, both co-design and co-creation posses the valuable quality 
of involving and empowering users in the (early phase of the) design process 
and creating something together with users and other stakeholders (Mattelmäki 
and Sleeswijk Visser, 2011). An additional valuable quality with respect to our 
aim, of both the co-design and co-creation technique, but also in particular the 
generative tools and techniques of Stappers et al. (2004), is that designers gain 
insight in users’ thoughts, values and beliefs by being in continuous dialogue 
and interaction with them during these sessions. Related to this, the theoretical 
concept of ‘Co-experience’ (Battarbee, 2004) comprises a quality alike the 
aforementioned methods, by means of their focus on user experiences in social 
interaction. Co-experience’ was inspired by Participatory Design and Empathic 
Design but aimed to dig deeper than earlier methods, by not only focusing on 
the singular user experience of the individual, but by extending the attention to 
the creation or emergence of (social) joint experiences in a group as well. With 
Co-experience, researchers strive to let people access their inherent needs, 
desires and fantasies, i.e. those aspects of (subjective) experience that are not 
well expressed with words alone and cannot be shown (Battarbee and Koskinen, 
2005). Co-experience allows users to articulate latent needs and wishes through 
reflections	on	the	experience,	alike	to	how	we	see	opportunities	to	facilitate	
emergent behaviour towards the articulation of meaning and value of the new 
behaviour, which are not easily accessed by other means (Routarinne, 2009).

The above qualities of user involvement and the empowerment in jointly creating 
something, contribute to gaining an understanding of people and their behaviour. 
With	respect	to	having	a	vision	on	society,	the	technique	of	Co-reflection	of	
Tomico (2009) but also more recent co-design techniques, posses the valuable 
quality of combining the act of envisioning i.e. sensitising to construct the user’s 
desired reality, with a collaborative creation process of various stakeholders and 
not just users (Mattelmäki and Sleeswijk Visser, 2011).

Living Labs
In 2008, Almirall and Wareham reported on Living Labs. “The term ‘Living Labs’ 
often refers to both the method and the instrument or agency that is created for 
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its practice. Living Labs are driven by two main ideas: 1) involving users as co-
creators on equal grounds with the rest of participants and 2) experimentation 
in real-world settings. Living Labs provide structure and governance to user 
participation in the innovation process.” (Almirall and Wareham, 2008). Well 
known Living Lab examples are PlaceLab at MIT (2009) and ExperienceLab at 
Philips Research (Philips Electronics, 2013). The HomeLab of Philips (see Figure 14) 
for	instance,	has	an	artificial	‘home’	context	where	people	are	invited	to	test	(pre-
defined)	product	functionalities	or	scenarios	in	context	for	a	few	hours	to	a	few	
days. Meanwhile their behaviour is being observed and monitored continuously. 
These earlier Living Lab initiatives primarily aimed to mimic the real world as much 
as possible. Recent initiatives in Living Lab research show deployment in everyday 
life i.e. people’s natural environments and parts of the public space and society 
(ENoLL,	2012).	The	original	concept	of	Living	Labs,	how	it	is	defined	in	different	
articles (Almirall and Wareham, 2008; Bergvall Kareborn et al. 2009), is thus 
shifting towards everyday life.

The shift of Living Labs to the everyday life is valuable in the light of our aim, as 
we want to take the design process into the everyday life and design together 
with users and other stakeholders towards a joint desired direction. In current 
day Living Labs long-term observation and tracking plays an important role. 

Figure 14: The Philips HomeLab, an example of one of the earlier Living Lab research facilities
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To design disruptive innovations aimed at changing and emerging behaviour, 
we see an opportunities in these tracking and observation tools. In Living 
Labs, these tools are used to validate design propositions from a third person 
perspective; the design researchers stay out of the Living Lab and observe from 
a distance. To achieve emergent and unexpected behaviour, aimed at societal 
transformation, we seek a more open and explorative attitude. We see the need 
for	design	researchers	to	also	take	a	first	person	perspective	and	create	an	active	
involvement, facilitating interplay between themselves, people in society and 
other stakeholders. 

Probing
Probing is a design-oriented user involvement and research technique based on 
in-situ recording and documentation of users’ experiences, feelings, attitudes and 
values	by	purposefully	inviting	and	provoking	them	to	reflect,	verbalise	on,	and	
visualise their (inter)actions and contexts (Gaver et al., 1999; Mattelmäki, 2006). 
The technique of probing studies users in their own context by means of ‘probes’. 
Probes have been recognised as a useful tool to inspire and to inform designers, 
to create dialogue with users and to support user participation, allowing them 
to gain earlier insight in the design process. Mattelmäki (2005) describes four 
motivations to apply probes in design i.e. inspiration, information, dialogue, and 
participation,	and	how	these	influence	the	direction	and	possible	outcome	of	
probes. Probes involve an active participating role of the user by asking them 
to record or (self-)document their personal context and perceptions. Probes aim 
to explore problems (or the design space) rather than solving them (Mattelmäki, 
2005).

Probes have an exploratory character and are inspirational; two qualities that are 
extremely valuable as we are interested in new behaviour and emerging patterns 
that can lead to new insights in how to design for a more active and healthy 
lifestyle. Giving users freedom to use the probe as they wish is a promising aspect 
to get to emergent patterns and new situations. We are interested in sampling 
high	quality	and	high	fidelity	contextual	information	about	the	behaviour	of	
people. Giving people the freedom to use the probe in any way they like is a 
promising	approach	to	get	to	this	high	fidelity	contextual	information	(Peeters	et	
al, 2013b). The concerning contextual information and people’s behaviour that 
we come across, is genuine, as it arises in the everyday life without obtrusion by 
the design researcher. It results in a high level of ecological validity, avoiding a 
potential ‘Hawthorne effect’ (McCarney et al., 2007). 
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Searching opportunities for business design
The aforementioned methods and tools aim strongly at understanding and 
engaging with users. While this is important to create meaning and value for 
users, it disregards the mechanisms to introduce the proposed concepts to society 
through business design, together with multiple stakeholders. If we want to create 
propositions	that	have	an	impact	on	society	we	also	have	to	find	ways	to	involve	
industry towards creating value propositions.

Prahalad	and	Ramaswamy	(2004)	were	the	first	that	expanded	the	role	of	users	
as primary stakeholder by bringing techniques like co-creation and co-design to 
the minds of the business community. In their publication, they elaborate more 
in-depth on the shift in “the meaning of value and the value creation process from 
a	product	and	firm-centric	view,	to	personalised	consumer	experiences,[...]	where	
informed, networked, empowered and active consumers co-create value together 
with	firms”	(Prahalad	and	Ramaswamy,	2004).	Later,	approaches	like	Open	Design	
and Participatory Innovation were added, which we discuss in the following.

Open Design
A form of co-creation, but more aimed at multi-stakeholder collaboration and 
business design, is Open Design (Van Abel et al., 2011). Open (collaborative) 
Design	“is	a	specific	approach	to	design,	in	which	a	group	of	intrinsically	
motivated people from various backgrounds develop design opportunities and 
solutions together in an open community based on respect for each other’s skills 
and	expertise.	Open	Design	requires	a	flexible	and	open	platform	that	assumes	
open access, sharing, active participation, responsibility, commitment to good 
work for its own sake, respect, change, learning and ever evolving knowledge and 
skills.”(Hummels, 2011).

The process of Open Design is mostly facilitated by the Internet and its process is 
very much alike the creation and development of open-source software/hardware, 
where users rather than external stakeholders create the product. Moreover, the 
outcomes (e.g., products, data, information) of Open Design are publicly shared 
and accessible, and users have the rights (and are even encouraged) to use, 
modify, build on or deviate from them.

Participatory Innovation and Provotypes
Buur & Matthews (2008) reported on ‘Participatory Innovation’ (PI); an approach 
that combined participatory design and design anthropology with a business 
orientation. PI aims to generate knowledge about users “in a format that inspires 
company	employees	to	reflect	on	product,	producer	role	and	company	identity”	
(Buur & Matthews, 2008), and to generate business opportunities accordingly. 
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Through	collaborative	analysis	and	synthesis,	conflicting	perceptions	between	
stakeholders	within	and	about	a	field	of	interest	should	come	to	the	surface.	PI	
aims to understand the dynamics in which user perspectives do or do not come 
into play in the processes of innovation within a company. 

In multi-stakeholder processes of PI, it is key to understand users and other 
stakeholders (e.g., companies, research institutes), and identify business 
opportunities accordingly. Often in these processes of collaborative analysis and 
synthesis	conflicting	perceptions	and	thus	tensions	are	likely	to	surface.	With	
‘provotypes’ i.e. provocative prototypes, these tensions can be utilised to gain 
insight in and to support collaborative analysis and design explorations across 
stakeholders	(Boer	&	Donovan,	2012).	Provotyping	very	much	fits	between	
research activities and the creation of new possibilities, and is regarded as a 
bridge between the two (Mogensen, 1994). Provotypes aim to embody tensions 
surrounding an area of interest, and support collaborative analysis of that area and 
collaborative exploration of the design possibilities (Boer & Donovan, 2012).

In particular the business perspective and the open multi-stakeholder collaborative 
approach of Open Design and Participatory Innovation, are valuable qualities. 
In both techniques, the designer is part of a collaborative creation process with 
various stakeholders, not only users, which each create or contribute in a different 
way to an overall goal. We see a parallel with the aforementioned Transformation 
Economy, where designers work together with various stakeholders towards 
societal challenges. The quality of Provotypes to, by means of provocation, 
support	collaborative	analysis	and	exploration,	we	find	useful	as	well.	We	see	
a parallel between the act of provocation of Provotypes, and the disruption in 
society we intend, in order to change people’s behaviour. Provotypes are vehicles 
to facilitate discussion between stakeholders to stimulate innovation. Provotypes 
have a disruptive character as well, although not aimed at people in their everyday 
lives, not at changing their behaviour. The intent is different. We wonder how a 
vehicle that supports exploration by means of disruption in society, and following 
possible	behaviour	change,	would	be/look	like?

Do these methods fit the aim?
The aforementioned user-driven innovation methods and tools excel in different 
qualities. In the beginning of this chapter, we explained the qualities of methods 
and techniques needed to design towards societal transformation; we were 
looking for respectively in the everyday life, longitudinal, open & explorative 
and	together	with	multiple	stakeholders.	In	the	following,	we	reflect	on	these	
qualities in light of the aforementioned methods and techniques, to discuss what 
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mechanisms,	tools	and	methods	could	fit	our	goal	of	designing	for	structural	
behaviour change towards active and healthy lifestyles in society.

Longitudinal
We are interested in capturing people’s (sustainable) behaviour change. It takes 
long for behaviour to change or emerge, and even longer for behaviour to 
become sustainable and move towards a sustainable societal transformation. 
Longitudinal engagement with, and the recording of, users are therefore essential. 
None of the aforementioned methods or techniques however has this longitudinal 
quality, nor do they aim for recording or designing for (sustainable) behaviour 
change. 

Traditional	UCD,	with	tools	like	questionnaires	and	personas,	is	not	sufficient	
as such techniques don’t accommodate recording and designing for dynamic 
(i.e. changing or emerging) behaviour of users. Furthermore, both Participatory 
Design,	as	well	as	Empathic	Design,	Co-design/Co-creation,	Co-reflection	and	
Co-experience are not longitudinal either, as they are usually limited to one or 
a few, often independent and split sessions. We see valuable qualities in these 
methods of user involvement in the design process and question if we can 
translate these qualities to a longitudinal study aimed at behaviour change. In the 
earlier Living Labs, products and systems are often ‘only’ used for a few hours to 
a few days maximum. There have been efforts like in the Mars-500 mission where 
they	set	up	‘living’	experiments	that	lasted	successively	fifteen	days,	105	days	and	
520 days (Feichtinger et al, 2012). Although you can consider such experiments 
longitudinal, they were isolated from everyday life or society. On the latter quality, 
‘in the everyday life’, we elaborate more in the next section. 

In the everyday life
The earlier Living Labs observe and monitor users ‘in context’. The idea of in-
situ observation and monitoring is interesting but with the earlier Living Labs 
participants are still fully aware that they have the role of being a participant, in 
an	artificial	situation	outside	of	their	own	everyday	context,	with	their	behaviours	
continuously being observed and monitored. Moreover, these people are often 
pre-selected	and	invited	to	test	pre-defined	product	functionalities	or	scenarios	
in context. Earlier Living Labs took a huge step towards everyday life, but they 
still possessed quite some laboratory qualities for instance by modelling and 
mimicking everyday life, actively recruiting participants, etc. Recent initiatives 
in Living Lab research start to show (more longitudinal) research deployed in 
everyday life i.e. people’s natural environments and parts of the public space 
and society. These environments are, for the purpose of the Living Lab, heavily 
instrumented to analyse and validate the design concepts. Current technological 
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advancements make it possible to remotely and unobtrusively study the 
interactions with these design concepts.

In Probing, we see the quality of passing on a designed proposition to users and 
asking	them	to	use	it	for	a	significant	amount	of	time,	as	a	promising	way	to	do	
a rich and longitudinal recording in people’s everyday life. Moreover, where with 
Living Labs users are primarily being observed (i.e. third person perspective), a 
promising	quality	of	probes	is	that	they	record	people’s	first	person	perspective	
(Hummels, 2013; Trotto et al., 2011). We identify the latter quality as a way to truly 
understand what motivates people, why they make certain decisions or express 
certain behaviour, and that can help in gaining insight in how to design for a more 
active and healthy lifestyle.

When doing design research involving users, a trade-off is usually made between 
experimental control and ecological validity (see Figure 15). Doing design 
research in a laboratory often results in lower ecological validity, limiting the 
extent	to	which	findings	can	be	generalised	(or	extended)	to	the	real	world,	due	
to	decontextualisation.	On	the	other	hand,	design	research	‘in	the	field’	often	
results in a compromise on experimental control and a lack of abstraction to 
theory (Koskinen et al. 2011; see also Black, 1955). By going into the everyday life, 
the control of variables will become problematic, as it is a situation that is rich in 
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Figure 15: The tradeoff between experimental control and ecological validity 
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uncontrollable contextual variables and unpredictable, emergent user behaviour. 
With respect to ecological validity this approach often performs quite well. Recent 
Living Labs initiatives may provide a solution here, as they are highly instrumented 
with measurement and tracking technologies, regaining some of the experimental 
control. The intelligence in design propositions of intelligent products, systems 
and related services could also allow the design researchers to get insight in the 
interaction of people with those propositions, basically moving measurement 
technologies from the lab into the real world (IJsselsteijn, 2013). In chapter 7 we 
will further discuss this phenomenon and the relation to generalizability. 

Multiple stakeholders and staking a claim
In	order	to	get	one	step	closer	to	transforming	society,	we	not	only	have	to	find	
ways	to	create	propositions	with	transformative	qualities,	but	also	find	ways	to	
validate this claim for and with multiple stakeholders (e.g., industry, research, 
government, society) to create a paradigm shift to the Transformation Economy. 
Although (some of) the aforementioned methods involve other stakeholders than 
just users, and they also have a business perspective on the subject matter, they 
do not support in involving the stakeholders early on in the process to aim at 
transforming	society	and	finding	ways	to	make	claims	on	emergent	patterns	in	the	
market.

Explore emerging patterns
While all the aforementioned methods and tools work for developing products 
and systems, they are tailored towards eliciting users’ (functional) needs, 
desires and beliefs. They do not seem to accommodate processes in which 
the value, meaning and impact of design solutions can change and get re(de)
fined	during	prolonged	use.	Intelligent	products	and	systems	have	the	ability	to	
adapt to individual users and situations, often over a longer period of time. As 
a consequence users will adapt themselves to these products and systems. As a 
second consequence the diversity of product-market combinations can grow to 
the level of individual user/product combinations while, in the meantime, all kinds 
of, often unpredicted, usage patterns may emerge. For example in laboratory-
like contexts, but even in Living Labs, users do not get the freedom or time to try 
the new proposals freely and long enough to evolve these types of behaviour. 
None of the aforementioned methods, techniques or enabling contexts intend 
to or are capable of capturing this type of information regarding behaviour 
change or emerging patterns. However, for instance, ED and ‘generative tools 
and techniques’ aim to discover and identify latent unarticulated needs, wishes 
and beliefs. Furthermore, Probes have the quality to give people the freedom 
to use the concerning probe in any way they like. Utilizing both explorative 
qualities of Probes and for instance ED, and giving people the freedom to use a 
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probe (i.e. designed disruptive proposition) in any way they like, could get latent 
unarticulated information or emerging patterns, articulated. So, coming back to 
our	quest	to	find	methods	or	techniques	for	designing	for	(sustainable)	behaviour	
change and move towards a more active and healthy society, we can conclude 
that there are currently no research methods or tools yet which embrace all the 
desired qualities to move towards transforming society through changing peoples 
behaviour and stimulating the emergence of new patterns. Conversely, Probes and 
for instance ED do possess valuable qualities for our aim, but they don’t intend, by 
means of a disruptive design proposition, a change of/in people’s behaviour. 

Therefore,	we	started	our	own	endeavour	in	designing	and	defining	a	method	
that supports design towards behaviour change and in the long run societal 
transformation towards a more active and healthy society. In the upcoming 
section,	we	explain	an	experiment	through	which	we	aim	to	sketch	the	first	lines	
of this new method. In the experiment, we give people total freedom in using a 
design proposition and doing so we aim to come across unarticulated information 
(e.g. users needs, wishes, beliefs) or emerging behaviour that can give insights in 
how to design for behaviour change towards a more active and healthy lifestyle.

3.2  GPS sports watch experiment
Based on the qualities we discussed earlier i.e. longitudinal, in everyday life and 
open	&	explorative	and	multiple	stakeholders,	we	started	a	first	experiment	with	
a GPS sports watch in close collaboration with the Fitness division of TomTom UK. 
In the following, we elaborate on this experiment including the outcomes, and we 
reflect	on	how	these	outcomes	relate	to	our	vision	on	a	new	method	for	designing	
for behaviour change and in the long run societal transformation towards a more 
active and healthy society.

Searching for changing behaviour and emerging patterns
With the experiment we wanted to look for changing and emerging patterns in 
the behaviour of people. Because behaviour patterns can take long to change 
or emerge, we chose to let people use a GPS sports watch for a long time, 
without a particular time limit. The watches became their possession and they 
were free to do with them whatever they wanted. We did not steer the people 
who participated, nor did we give them any assignment or whatsoever. We were 
curious about what people would do with the watch, how they would use it and 
what value or meaning it would have for them. Moreover, we were interested 
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in whether this meaning or value would change over time, if it would change 
people’s behaviour or if new types of behavioural patterns would emerge.

The watch and its accompanying web source were a robust and thus solid platform 
allowing us to do a longitudinal experiment. Through TomTom, we got early 
access to the watch, while it still had to be launched. This gave us the opportunity 
to gain early insight in the watch’s effect on people’s behaviour without them 
already having built up a particular frame of reference.

In the more traditional and current developed business processes, the 
confirmation	or	rejection	of	new	products	and	systems	happens	mostly	after	
product launch (see Figure 16). New concepts are often only tried in everyday life 
situations for a longer time period, once they have reached the market i.e. are 
sold to consumers as a full developed product or system. TomTom was therefore 
extremely interested in this research. With the watch, we as researchers got the 
opportunity to gain early insights, right after the actual product launch, in how a 
product like the watch would affect people, their everyday life and possibly their 
behaviour.

The interest of TomTom Fitness
When setting up the experiment, the business context of TomTom around that time 
was (and currently still is) very much about car navigation i.e. built-in car navigation 
and	portable	navigation	devices	(PND’s).	TomTom	wanted	diversification,	so	they	
started looking into opportunities to apply their knowledge and experience in 
GPS technology, maps and software development for PND’s and automotive. 
They stepped into the domain of sports, well-being and monitoring and launched 
a GPS sports watch in collaboration with Nike Inc. As this domain was quite new 
to TomTom, this obviously brought uncertainties. Furthermore, it was unknown 
what could happen in the course of time, and what this could mean for them as 
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Figure 16: Traditional product development cycle
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a company. TomTom was therefore very much interested in the outcomes of the 
experiment,	as	it	could	give	them	more	insight	in	this	new	domain	and	confidence	
towards the future. Even more important, the experiment could reveal inherent 
latent needs and values of people within this new domain, possibly bringing  
(un)expected emergent behaviour to the surface, which could maybe result in 
possible new and emerging markets for TomTom.

The GPS sports watch 
In the experiment, we used the GPS sports watch of TomTom that they developed 
in collaboration with Nike Inc. The functionalities of the watch included tracking 
time, distance, pace, heart rate and calories burned. Furthermore, you could map 
your route with pace data and changes in elevation, and through a connected web 
source	you	could	share	your	runs	by	uploading	your	running	data,	find	the	most	
popular running areas, get training tips, plan a run schedule etc. Users could also 
connect with friends as a member of the virtual running community or share their 
efforts through Facebook and Twitter. The watch and its extensive web source 
aimed at the more social (media) inspired type of monitoring.

Figure 17: The Nike+ and TomTom GPS sports watch
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Procedure
The experiment was done in collaboration with the local running group 
‘Blixemsnel’ (also explained in chapter 2) as the watch was designed for running 
and we could get quick and easy access to participants. Fourteen members of 
the Blixemsnel running group participated in the experiment. Participants were 
Dutch,	all	male,	ranging	from	the	age	of	16	to	mid-fifty,	all	in	a	moderate	to	good	
physique. The participants were all interested in running and ran with ‘Blixemsnel’ 
for health/wellbeing, recreational, social and/or performance reasons. People who 
were not interested in running at all, were not part of the experiment.

During one of the weekly runs of Blixemsnel, fourteen ‘test’ kits (see Figure 17) 
were handed out. Each kit contained the GPS sports watch, a foot pod, and an 
adapted	instruction	manual	we	developed,	to	setup	and	configure	the	watch.	In	
the adapted instruction manual, participants were asked to install the supporting 
software and register a user account. Participants were made aware of their 
participation in a research study and were invited to add us as their ‘friend’ in 
the running community at the web source. Participants were given the watch in 
their possession for a minimum of three weeks. Participants were not given any 
instructions on when and how to use the watch, but were given the freedom to 
use it in any way they liked, as if it was their possession.

After three weeks, three consecutive rounds of interviews were done (see Figure 

Figure 18: The interviews with the participants after their training with the watch
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18). Goal of these interviews was to gain insight in people’s experiences with the 
watch but also to explore if people’s behaviour had changed in the meantime or if 
there were any emerging patterns. 
The researchers wanted the interviews to have a conversational and informal 
character,	and	feel	less	like	an	official	user	interview.	Therefore,	the	interviews	
were deliberately planned during the monthly social drink of Blixemsnel in the 
community centre of the Blixembosch neighbourhood.

The interviews were conducted jointly by two researchers and were semi-
structured (Fylan, 2005). Participants were interviewed in couples and asked to 
openly explain to each other about their experiences with the watch. Although 
each interview commenced with questioning the runner’s experiences with the 
watch, and some topics and questions that the researchers wanted to cover in 
the interviews were thought of beforehand, the interviews were not scripted or 
steered explicitly. In the interview, the researchers questioned regularities and 
exceptions in experiences with the watch. Participants were offered the freedom 
to explore the issues they felt were important. Therefore, each interview could 
vary	significantly	in	duration,	ranging	from	twenty	to	forty	minutes	per	interview,	
depending on the issues that were discussed (or arose) and the interest of the 
participants and the researchers. 
In	the	first	round	of	interviews,	all	fourteen	people	were	interviewed.	The	goal	of	
these	first	interviews	was	to	get	to	learn	the	participants,	their	(first)	experiences	
with the watch and possibly coming across emerging behaviour patterns. After this 
first	round	of	interviews,	participants	were	asked	if	they	wanted	to	continue	using	
the watch or not. In total, seven participants kept the watch for longer. 
Two	to	four	weeks	after	the	first	round	of	interviews,	a	second	round	of	interviews	
with the similar set up was conducted with the seven participants who had kept 
the watch for a longer period. Others had voluntarily given their watch back to 
us. Goal of the second round of interviews was to further question the seven 
participants on their further experiences with the watch, explore if their behaviour 
had changed in the meantime and if any interesting behaviour patterns had 
emerged.  
Three	weeks	after	the	second	round	of	interviews,	a	third	and	final	interview	was	
done	with	five	participants.	The	interviews	had	a	similar	set	up	and	goal	as	the	
second round of interviews.

All interviews were videotaped and reviewed by two researchers, independently as 
well	as	together,	to	improve	objectification	of	the	interviews.	Parts	of	the	interview	
video footage were transcribed and processed for research papers and this thesis 
(see next section).
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Results 
In the following section we present the results of the interviews in three stages. We 
distinguish	three	stages	of	usage	of	the	GPS	sports	watch.	In	the	first	stage	people	
got	their	first	experience	with	the	watch	and	report	back	their	first	experiences.	
Most of these experiences were based on the more general functionality of the 
watch and the feedback was mostly aimed at usability issues with the watch. 
In the second stage people got acquainted with the watch over time. Through 
experiencing the watch in a longitudinal manner they built up a frame of reference 
of what they could do with and expect from the sports watch. The experiences 
and	feedback	show	a	dynamic	interaction	over	time,	in	which	the	watch	influences	
their behaviour, which in turn allows them to see new opportunities with the watch 
again. 
In the third stage we see new patterns emerge. People start to behave in new 
ways	that	were	first	unknown	to	them.	The	interaction	with	the	watch	and	the	
resulting meaning it has on their everyday life has changed their behaviour in their 
everyday life. 
Please note that the here represented data is indicative of the total dataset 
obtained.	The	full	dataset	cannot	be	disclosed	due	to	the	confidentiality	of	the	
project partners, but is available on request. 

Stage 1: Getting past usability issues
After	three	weeks	use	of	the	watch,	the	first	interviews	with	participants	were	held.	
During	these	interviews,	and	especially	the	first	ten	minutes	of	these	interviews,	
we mostly came across functional and usability issues of the watch.

“Lap time is not what you want to see on the home screen...I miss 
important information such as distance, time and pace at one glance”

“I would like to know my speed in kilometres per hour instead of pace 
shown in minutes per kilometre,... this feels strange to me”

“It was difficult to register a lap-time, often I had to tap on the watch 
three to four times. This is really difficult because you also have to keep 
checking if it registered the lap or not ...Other times the watch accidentally 
registered laps when I touched the watch to let it fit better on my wrist”

“When your footpod and the watch are linked you better start your run 
soon otherwise you lose one of the two again”

The	acquired	data	was	mostly	about	testing	the	product	specification	and	
functionalities of the watch and the web source. This data was highly interesting 
for the Fitness division of TomTom as it could be used as input for further detailing 
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of the current watch design or future redesigns.

In the meantime, based on customer feedback, TomTom indeed altered some 
minor details in their embedded software of the watch. They for instance added a 
stopwatch functionality.

For	us	researchers,	the	first	results	of	this	experiment	were	typical	examples	of	
product usability issues. The recorded data was mostly static i.e. data about the 
customer’s response and the user experience of the watch at that time. This type 
of information can often also be found when products are put under functional 
tests or given to subjects for a few days. We were however less interested in this 
type of information, but more in the meaning and value of the watch for people 
in	their	everyday	life.	We	wanted	to	find	people’s	possible	(changing)	behaviour	
because of the watch. This however takes time, people have to build their frame 
of reference, and discover the value and the meaning of the watch for their 
everyday life. We were therefore interested in the long-term effects and user 
experience of the watch, on which we elaborate in the next section. 

Stage 2: New dynamic behaviour 
During the second round of interviews with the people who continued using the 
watch, a participant shared with us that he discovered the interval functionality of 
the watch, and that he subsequently started doing more interval training because 
of the watch.

Since our last conversation,.. I believe a week later...and I don’t know if 
there has been an update in the meantime? But now I can keep track of 
my lap times,...anything less than a kilometre distance was now nicely 
shown in an overview so when you do intervals I could now clearly see how 
I ran during those 400 meters or 800 meters, and I like that! 

Interviewer: So you use it (the watch) regularly?

Yes, I use it continuously! Yes!

Not only did this participant discover how to do interval training with the watch, 
he also started to give more attention to and spend more time on interval training.

A second participant shared a personal story how and where he usually went for a 
run.

“I don’t have any running system or watch myself. I only run with a normal 
watch and then I know that I run for an hour. I usually run fixed routes of 
which I know the distances by heart. For example this and this route,... is 
12 kilometres. That’s how I run. This watch gives some flexibility where to 
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go for a run...as I do keep track of distances and average speed. I run fixed 
routes because then I know the distance and my time. Through MapMyRun 
I check the distances but that’s often too much effort for me, that’s why I 
just run my own fixed routes...and that is sometimes quite boring. That’s 
why this (pointing at the watch) is much easier. I do run different routes,...
not the same one every time because that would make it really boring, 
but of all these routes I know the distances, my lap times etc. Sometimes 
I’m very lazy and then I ask the others who carry such a running watch how 
much we ran, and then I write that down.”

This participant started to explore different routes, because of the watch. 
Previously,	he	ran	fixed	routes	of	which	he	knew	the	distances	and	his	lap	times.	
Now, because of the watch, he could just start a run and go anywhere he wanted.

Throughout	the	different	interviews	we	learned	that	it	is	sometimes	difficult	for	
people to understand a product, the (added) value of a product, or what it could 
mean for them. This process of understanding and getting acquainted with a 
product takes both time and effort of the user. Users have to build up a frame of 
reference on the interaction with such a new product, but also become familiar 
with the possible meaning and value for them. Moreover, after this process people 
can start to think about or imagine what more they would really like to have or do 
with the product (i.e. latent needs).

Stage 3: Unexpected and emerging patterns
Throughout the interviews we came across unexpected and emergent behavioural 
patterns. The ‘Blixemsnel’ running group consists of quite some ‘performance-
driven’ people i.e. people who run to improve themselves. We expected that the 
social aspects of the watch and accompanying web source (e.g., having insight in 
achievements and results of others) and the competitive aspects (e.g. having in-
depth insight in your personal running stats, sharing your personal achievements) 
would be considered as motivational. 

Some did look into the web source data and shared data with others. They, in 
contrast to the provided sharing options, did not share it with their fellow runners 
but with their family at home. They showed running maps to their families to 
explain where and how far they ran:

“On the website you get a nice map of your run! That’s awesome to see! 
Some of our group already have those kind of maps but for me it was the 
first time.”

Interviewer: “So do you learn from such a map?”
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“Not much,...but I do show the map to my wife and children! This way I 
can show them where and how far I ran. They often have no idea how far 
and where I go for a run. They were proud of my achievement” 

Apparently sharing the achievement with close family was valued as more 
important then competition with fellow runners. This also related to some of the 
latent needs we came across during the interview. For example, more social-driven 
needs in the form of sociability, caring and doing things together in a group. 

In addition, more extraordinary emergent behaviour also occurred. One of the 
participants got injured, so he decided to give the watch to his teenage son to 
encourage him to start running:

“Right now I’m injured myself, so I let my son run with the watch. Now and 
then I check his routes and runs.”

Without the son knowing, at least in the beginning, the father followed him online 
and analysed his running behaviour from a distance. This eventually became the 
basis of a discussion between father and son, on the efforts and achievements of 
the son.

Discussion
From the experiment, we learned that new dynamic behaviour and emerging 
patterns in people’s behaviour can occur when you give people a proposition 
that is partially outside their frame of reference. Moreover, we learned that the 
emergence of such behavioural patterns can take some time (in this case 3 weeks). 
In the experiment it took the participants four to six weeks to experience a value 
of	the	watch	and	define	what	it	could	mean	for	them.	

It was insightful, for us design researchers, to hear from the different participants 
how they gave (new) meaning to the watch. For example, the participant who 
showed his running maps to his wife and children. Although the watch was 
designed with social interaction in mind, it was originally thought of to elicit and 
facilitate competition between runners. Instead, for this runner, for whom these 
maps were a new experience offered by the watch, they elicited interaction with 
his family based on non-competitive values, such as pride, sharing and celebrating 
the achievement together. The example of the injured father and son showed 
other ways of possible interaction that neither TomTom nor we were aware of.

For a design/research team these emerging patterns and new behaviour can 
inspire new propositions that are aimed and tailored more towards this behaviour. 



67

It can support them to come up with concepts that for instance empower the 
father to, despite the fact that he is injured, still be able to coach his son or maybe 
even virtually join his son during his run, while sitting on the couch. 

3.3 Developing a new method
The	sports	watch	allowed	us	to	do	a	first	longitudinal	experiment	to	explore	how	
such a product can evoke changing behaviour and emerging patterns. The sports 
watch is however not really an example of the disruptive intelligent products, 
systems and related services we started this thesis with. The watch is still ‘only’ 
an	interactive	product,	in	which	all	the	interaction	possibilities	are	predefined	by	
the designers and no adaptive or intelligent behaviour of the product occurs. It 
‘prescribes’ how users should interact with it, and what value or meaning it will 

Two months after the worldwide product launch of the sports watch, we 
presented	the	findings	of	our	experiment	to	the	product	development	team	of	
TomTom Fitness. The customer feedback on the sports watch they had acquired 
was mostly of a functional nature (e.g., usability, malfunctioning, missing 
features). We showed them the new dynamic and emergent behaviour patterns 
and the different accompanied latent needs and values we had found. They 
didn’t expect this type of rich user feedback. The outcomes of the experiment 
raised questions on some of the design choices of the sports watch, leading 
to	debates	about	the	design,	market	and	more	specifically	performance	versus	
wellbeing aimed sports equipment.

Most companies do not get feedback on their launched products this quick 
and	definitely	not	this	rich.	Most	often	the	functional	type	of	feedback	is	
translated into improving and adding functionality to a new generation of the 
product, leading to incremental developments. For us it was interesting to see 
what happens when a product development team is exposed to such rich user 
feedback, this early in their design and business processes. In essence, we had 
introduced an early feedback loop in their development process, right after the 
watch’s actual launch to the everyday life, showing us the potential of an even 
earlier	involvement	of	people	in	their	everyday	life	(see	figure	16).	This	all	raises	
the question how to use a research method with such qualities and merge it 
in industry’s (current) design and business processes, to be able to introduce 
disruptive propositions to the market aimed at behaviour change.
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have for them. The watch did not leave much room for the participants to tailor or 
alter it to their preferences, needs or wishes. 

This means that the GPS sports watch as such is not that disruptive, at least not as 
disruptive as the kind of propositions we discussed in chapter 1. With disruptive 
we mean the absence of a well-established frame of reference within people. Not 
only the product as such is new, it also enables the creation of new meaning for 
the user, the market and society. And due to this disruptive character, the design 
research team cannot predict this meaning or any behaviour change. While the 
watch already evoked unexpected new behaviour, we questioned ourselves what 
would happen when we would have introduced a proposition that is far more 
outside the frame of reference, i.e., a proposition in which the meaning and 
interaction	are	not	predefined	by	the	designer	and	which	leaves	more	room	for	
interpretation, exploration and creation by the user. This led to two case studies, 
which	are	described	in	chapter	5	and	6.	We	came	to	these	reflections	when	we	
compared the GPS sports watch to projects done by Josje Wijnen and Jasper de 
Kruijff, two master students at ID, which we will explain in the next paragraph.

To the beach and back
In the ‘Sounds like you’re skilled’ project, Josje Wijnen developed a concept 
called ‘To the beach and back’. In this concept, the sounds of the footsteps of a 
runner are augmented through sound played on headphones. The idea was that 
while running the runner could hear him or herself getting closer to the beach, 
both through the sounds his/her footsteps make and environmental sounds like 
seagulls, waves, etc. The runner would then just run to the beach, hearing his 
footsteps in the water and then turn around and run back home (see Figure 19). 

Figure 19: To the beach and back; a visualisation of the actual augmented sounds
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Through augmentation, the system could determine the beach to be anywhere 
and vary the distance the runner has to run. Through an early prototype based on 
shoe sensors and headphones, this concept and its interaction possibilities were 
explored.

Music from within
In a similar project, Jasper de Kruiff explored the opportunities of connecting 
physical exercise to music. In his research project, he questioned what would or 
could happen to people if their bodies were transformed into musical instruments; 
if interactive music would respond to their body movements. To explore this 
question, he created a smartphone application that measured the physical activity 
through the acceleration sensor, which was then processed and modelled into 
music. In the end of the project, Jasper was able to let the music adapts itself over 
time to match the overall intensity of the user, and vice versa, creating a dynamic 
interplay between the rhythm and timing of the music and the pacing of the user.

Feedback during the design process
Already earlier in this chapter we talked about getting user feedback earlier in the 
process of product development and design. With the TomTom GPS sports watch 
experiment, we shortened the loop quite severely. Not only did we get feedback 
from the market a lot earlier, the feedback was more aimed to dynamic behaviour 
change and emerging patterns. 
In chapter 1 we already discussed the possibilities of ubiquitous computing. 
Now however we came across the practical use of this embedded computing 
for a possible design research method. Jasper not only used the computing 
power of the smartphone to create an interactive prototype, he also used the 
computing and connectivity to log all of the interaction data into a database. This 
enabled him to get feedback during his project, while he was still working on the 
proposition. This shows great potential for a design research team to create a 
closed feedback loop during the design process by involving users early in the 
process. Computing power, connectivity and sensors in both the proposition and 
the environment can be addressed for this purpose.

Putting design central in the process
When we compare the above mentioned concepts to the GPS sports watch there 
are quite some differences, not just in the concept, but also in the character of the 
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concept and its interaction possibilities towards its users. With the sports watch 
the	interaction	possibilities	are	quite	closed	down.	The	designer	tries	to	define	
how	the	users	have	to	use	the	product.	Even	when	designers	try	to	fully	define	the	
interaction with a product such as the sports watch, unexpected behaviour and 
emerging patterns can occur, as seen in the experiment. In our search for methods 
to change behaviour this occurrence of unexpected behaviour and emerging 
patterns are what we strive for, in contrast to most design practices in which they 
are	discarded	as	flaws	(Koca,	2010).	With	a	more	open	disruptive	proposition,	thus	
more outside the frame of reference of users, more opportunities arise for this new 
and changing behaviour to emerge.  
The ‘To the beach and back’ concept is such a open proposition. Although it gives 
interaction	possibilities,	it	doesn’t	try	to	define	how	the	user	uses	the	concept.	We	
couldn’t predict how users will use such a concept. What type of behaviour will 
occur?	How	will	they	feel?	What	will	it	mean	for	them?	Will	it	have	an	effect	on	the	
user’s	health	and	wellbeing?		

The openness of the concept made us curious to explore these questions with 
people in their everyday lives, as we did with the GPS sports watch. Also due 
to the openness of the concept, new opportunities emerge for exploration and 
iterating the concept into other directions. 

In the sports watch experiment, we already came across dynamic behaviour and 
emergent patterns by means of the watch. The watch was however still very much 
a ‘product under test’, i.e., a data gathering device capturing the data of the user. 
The	design	of	the	watch	was	already	finished.	The	watch	was	closed	that	much	
that we could not adapt or tailor it for the participants, when we saw opportunities 
or	flaws.	 
Because of the ‘To the beach and back’ and ‘ Music from within’ concepts, 
we wondered about the potential of such open propositions, if we as design 
researchers could have been able to actively tap in to the behavioural patterns of 
the	participants,	and	design	with	them	towards	changing	or	emergent	behaviour?	
Through design, a dialog between designers and people can be made about the 
meaning and value of the proposition in their everyday life as they experience it.  

Experiential Design Landscapes
A design research method to change behaviour and address the global societal 
issues	cannot	rely	on	validating	fixed	propositions	in	everyday	life.	Design	has	
to play a central part in the process to explore, to question, and to open up 
new opportunities for the future society. Conversely, these opportunities ask 
design researchers to think of new methods and tools in which the design, 
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experience and validation qualities exist. For this purpose we have developed the 
Experiential Design Landscapes method, a design research method in which a 
design research team creates new open design propositions pointing towards an 
envisioned society. These propositions are placed in people’s everyday lives for a 
prolonged time, free for them to interact with it or not. Through the intelligence 
in the propositions and the environment, their experiences and behaviours are 
monitored and analysed. Through this analysis, the design research team can 
clarify	people’s	behaviours	and	find	new	emerging	patterns	through	validation	of	
the returns, creating new opportunities to reiterate the proposition. From the next 
chapter on we will explain and introduce the method.
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4
Experiential 
Design 
Landscapes

“Skaters by their very nature are urban guerillas: they make 
everyday use of the useless artefacts of the technological 
burden, and employ the handiwork of the government/
corporate structure in a thousand ways that the original 
architects could never dream of. ” Craig Stecyk
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4.1 Probing for change 
Following our analysis of research and business methods and an experiment with 
a sports watch, we realised the need for a new method for using design to deal 
with societal issues and move towards societal transformation. We created a new 
design research method called Experiential Design Landscapes. In this chapter, 
we will explain the Experiential Design Landscapes (EDL) method and the different 
process steps in this method. First however, we will elaborate on the role of design 
in such a method. 

We have ended chapter 3 by comparing the GPS sports watch with the more open 
and innovative ‘To the beach and back’ and ‘Music from within’ propositions. With 
the latter, we foresee that the openness and being outside the frame of reference 
of its users may create richer interaction possibilities for its users. This may lead 
to	new	and	unexpected	behaviour	patterns.	To	find	this	out	and	iterate	such	a	
design proposition towards desired behaviour, the design research team will have 
to try out such a proposition in the everyday life. In this way, the proposition can 
be used as a probe in people’s everyday context by the design research team 
to see the value of his design intervention. Probing is a commonly used tool in 
design research, so we start this chapter by looking into ways of probing. In the 
next section, we will discuss the multitude of probing techniques available to see 
whether	we	can	find	ways	to	probe	for	change	in	the	everyday	life.	

Probing techniques

Cultural Probes
The	first	application	of	probes	in	design	research	was	‘Cultural	Probes’	of	
Gaver et al. (1999) in which a multidisciplinary team of artists, designers and 
researchers investigated elderly communities in three European cities. Besides 
the literature review and the questionnaires the team had conducted, it felt 
that	the	statistical	facts	found	were	not	sufficient	to	gain	in-depth	insight	and	
an empathic understanding of the different communities. ‘Cultural Probes’ i.e. 
aesthetically well-designed packages including tasks such as photographing and 
answering questions on illustrated postcards, were designed and handed out to 
the different communities (see Figure 20). The probes aimed to avoid addressing 
user’s (functional) needs and desires, which the researchers were already aware 
of (i.e. the statistical facts). The tasks therefore focused on triggering people’s 
creativity and imagination, for example by asking them to answer and elaborate 
on questions like “If Peccioli were New York...”, or to photograph their favourite 
device and elaborate on what the particular device meant to them. The general 
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aim of ‘Cultural Probes’ is to elicit inspirational responses from people, in order to 
understand their culture, thoughts and values better, and thus stimulate designer’s 
imaginations (Gaver et al., 1999). Following ‘Cultural Probes’, an evolutionary 
version ‘Domestic Probes’ was initiated by Gaver (Gaver et al., 2004) to examine 
domestic life. Domestic Probes were even more open and varied than Cultural 
Probes and aimed at getting inspiration for ideation on future home technologies 
and visualization of alternative futures (Mattelmäki, 2006).

Experience, informational and empathy probes
The purpose of subsequent versions of different probing techniques after Cultural 
Probes of Gaver et al. started to vary from design inspiration, to acquiring 
information about users (i.e. user needs, desires) and design empathy.

Buchenau and Fulton-Suri (2000) reported on ‘Experience Prototyping’: “a form of 
prototyping	that	enables	design	team	members,	users	and	clients	to	gain	first-
hand appreciation of existing or future conditions through active engagement with 
prototypes [...] By the term ‘Experience Prototype’, we mean to emphasise the 
experiential aspects of whatever representations are needed to successfully (re)live 
or convey an experience with a product, space or system.” (Buchenau and  
Fulton-Suri, 2000, p. 424) Through ‘Experience Prototyping’ designers mostly 
probed at users “what it might be like for them to engage with a future product, 
space or system” (Buchenau and Fulton-Suri, 2000, p. 425) they were designing. 
People receiving the probes were not actively involved in the design process 
but were merely recipients and users of the designed prototype. The probes 
could have different shapes and forms to evoke the intended experience, e.g., 
storyboards, scenarios, sketches, video, simulations. 

Crabtree et al. (2003) adapted the original concept of ‘Cultural Probes’ because 
of the sensitivity of the domestic care context they were interested in. They 
combined a standard approach of ethnographic inquiries with the concept of 
‘Cultural Probes’ and put emphasis on acquiring insight in potential needs of users 
through analysis of the data. They created ‘Informational probes’ (Crabtree et al., 
2003), probes which were designed to gather subjective information from people 
and to start a conversation with them (Mattelmäki, 2006). ‘Informational probes’ 
differentiate themselves from ‘Cultural Probes’ by focusing on the informational 
input for design (as opposed to inspirational). Crabtree et al. (2003) qualify the 
more traditional ethnographic (i.e. informational) qualities of ‘Informational Probes’ 
as more ideal, in comparison to the more designerly and alternative ethnographic 
(i.e. inspirational) qualities of ‘Cultural Probes’ (Gaver et al., 1999). Mattelmäki and 
Batterbee (2002) developed ‘Empathy Probes’, which are probe packages that are 
inspired by ‘Cultural Probes’ of Gaver et al., but combine these with interviews 
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and projective tasks. The aim of ‘Empathy Probes’ is to go “from rational and 
practical issues to personal experiences and private contexts” (Mattelmäki and 
Batterbee, 2002, p. 266) by gaining an empathic understanding through building 
and sharing design empathy.

Technology Probes
Technological advancements have made it possible to develop probes with highly 
flexible,	embedded	sensing	and	self-reporting	technology.	Masten	and	Plowman	
(2003) already reported ‘digital ethnography’ as a promising approach with lots 
of new opportunities to involve users. They foresaw design ethnographic tools 
being updated with the latest novel technologies e.g., digital cameras, mobile 
phones, computer and server systems etc. enabling remote and simultaneous 
user observation, automated data sorting and mining, and the creation of user 
databases. Furthermore, users could also “become more active contributors, 
instead of being only passive sources of data.” (Hullko et al., 2004, p. 44).

Hutchinson	et	al.	(2003)	reported	on	‘Technology	Probes’:	“simple,	flexible,	
adaptable technologies introduced into families’ homes with three interdisciplinary 
goals: the social science goal of collecting data about the use of the technology 

Figure 20:  An example of a probe; the Daily Prophecy Meter. Through various dials users 

could record their daily feelings and statusses by using a pen in the specific dial. By Caroline 

Hummels, ID Dock



78

in	a	real	world	setting,	the	engineering	goal	of	field-testing	the	technology,	and	
the design goal of inspiring users and designers to think about new technologies.” 
(Hutchinson et al., 2003, p. 1). ‘Technology Probes’ enabled designers and 
researchers to probe in real-life and remotely gain insight in people’s needs, 
wishes and behaviour. Moreover, ‘Technology Probes’ made it possible to track 
(and change) people’s behaviour in context. Designers could now, besides 
following what people did with their designs in context, observe people’s (often 
unconscious)	behaviour	e.g.	playfulness,	habits	etc.	and	reflect	on	implications	for	
future design steps. 

Urban probes
‘Urban Probes’ of Paulos and Jenkins (2005) were also designed to probe in 
context i.e. urban space. They were “a lightweight, provocative, intervention 
method designed to rapidly deconstruct urban situations, reveal new 
opportunities for technology in urban spaces, and guide future long term research 
in urban computing.”(Paulos & Jenkins, 2005, p. 341). Their aim, similar to other 
probing techniques, was to better understand people’s emotional reaction on 
the (technological) design concepts they presented to them. Urban Probes were 
inspirational research into the very essence of what new technological concept 
could mean for people in the urban space i.e. society. Through the probes 
researchers wanted to learn more about their designs in context; if and how 
people would understand it, learn to use it, talk about it etc.

Mobile Probes
‘Mobile Probes’ arose “from a need to develop contextual and dynamic self-
documenting tools for studying people’s actions in mobile contexts.”(Hullko et 
al., 2004, p. 43). They were digital, contextual, interactive probes (i.e. dual band 
mobile phones) with a GPRS connection. By means of a dynamic web server, data 
from the probes could be sent, acquired, logged, shared and sorted. Moreover, 
researchers could remotely question users or give them assignments (e.g. take a 
picture), and the users’ answers could be viewed on a dynamic web page (Hullko 
et al., 2004).

Summary
Probes in design, as explained in chapter 3, can be applied for different reasons 
and can therefore be categorized in different qualities, respectively inspiration, 
information, dialogue, and participation (Mattelmäki, 2005). Each of the 
aforementioned probing techniques excels in a different way and possesses one 
or more of these qualities. There are probes that aim to acquire inspirational 
responses and data about people’s lives, values and thoughts, and to stimulate the 
designer’s imagination (Fulton-Suri, 2003). Others aim to inform the designer early 
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in the design process (Crabtree et al., 2003), or to involve the user more closely 
through dialog or participation in the design process (Hutchinson et al., 2003; 
Paulos & Jenkins 2005; Schuler & Namioka, 1993). The bottom line of research 
with design probes, and their inherent qualities, is that the probes capture ‘data’ 
(e.g., individual, social, and environmental data) that can feed/support the design 
process	(Mattelmäki,	2006),	and	provide	a	high	fidelity	and	rich	characterisation	
of the people in the design context (Gaver et al., 1999). Probes are preferably 
deployed in a naturalistic setting (Fulton-Suri, 2003) and are sensitive to the 
(ecological) richness of the design context and the people. Design probes are 
preferably design(er) driven aimed at designing with people (as opposed to 
designing for people)(Thackara, 2000); they can facilitate an exchange between 
the design researcher and the people being probed (Schuler & Namioka, 1993). 
Design probes are often design concepts or research vehicles to learn more about 
people’s life, culture, needs, choices, behaviour, thoughts, values etc.

Discussion: probing for change
In the previous section, we elaborated on different types of probing techniques 
and their strengths and limitations. We started this chapter with questioning if 
there	are	ways	to	probe	for	change	in	the	everyday	life.	In	chapter	3,	we	identified	
qualities of the probing technique, for instance the inspirational and/or exploratory 
character, the possibility to pass on the probe with users in their everyday life 
and the possibility to give users the freedom to do with the probe as they wish. 
Following our analysis on the probing techniques, we can conclude that none of 
them aim at probing for change.

We ended chapter 3 by comparing the GPS sports watch with the more open and 
innovative ‘To the beach and back’ and ‘Music from within’ propositions. The open 
character	of	the	latter	has	two	sides:	as	the	interaction	is	not	fully	defined	and	
it falls outside the frame of reference of people, it opens up a lot of interaction 
opportunities which can lead to unexpected and emerging behaviour. Moreover, 
the concept is open for the design research team to play with, to change the 
variables of the interaction and iterate quickly. In this sense, we foresee the design 
research team to set out such a proposition to see what happens when people use 
it in the everyday life. Through the openness of the concept and the short iterative 
loops	the	design	research	team	can	find	new	behaviour	patterns.	This	way	the	
design research team can probe for interaction possibilities and their meaning and 
find	ways	towards	structural	behaviour	change	in	the	envisioned	direction.	The	
aforementioned probing techniques do not allow for probing for change in such 
manner. Most probing techniques study the current situation of people in everyday 
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life, while we are interested in studying new and changing situations. We want 
to facilitate behaviour change by intervening and disrupting the current situation 
and then through interacting with the probe, analysing and understanding what 
happens in everyday life. This also relates to the work of Mazé & Redström (2008), 
to use “design interventions that disrupt existing - and introduce new - values 
within particular situations” (Mazé & Redström, 2008, p. 59). In addition, we intend 
to combine design analysis and synthesis while the probes are set out, we want to 
create opportunities for an on-going process of design.

Following	our	analysis	of	existing	methods	and	techniques,	we	have	identified	
the qualities for our aim; open & explorative, longitudinal, in the everyday life and 
with multiple stakeholders, in many of the different methods. Where Living Labs 
excel in deploying (longitudinal) research in everyday life but are limited in (jointly) 
exploring the design space, probing can provide opportunities to explore freely 
by means of their open and collaborative character. We want to build further on 
the existing methods and techniques and work towards a method or technique 
that comprises all of the desired qualities (open & explorative, longitudinal, in the 
everyday life and with multiple stakeholders). Additionally, we want to utilize some 
of the strengths of probing in particularly creating an “opportunity for people 
to	find	their	own	meanings	and	uses”(Gaver	et	al.,	2004,	p.	893)	by	giving	them	
an open-ended resource to appropriate (Gaver et al., 2004). In the following, we 
propose Experiential Probes (Peeters et al., 2013a) that are part of a new method 
called Experiential Design Landscapes, with which we aimed to combine all 
desired qualities.

Experiential Probes
‘Experiential Probes’ are disruptive concepts of highly interactive and intelligent 
products, systems and related services deployed in everyday life. They are 
‘propositions for change’ allowing and facilitating new and emergent behaviour 
(i.e. transformation) (Peeters et al., 2013a). By allowing people to use these 
propositions in their everyday life, design researchers can involve people into 
the development of new products or systems. By means of ‘Experiential Probes’, 
the design research team searches and explores design opportunities together 
with people in society. This way the design research team gains insight and 
understanding in the interaction with the probes and the resulting meaning, 
behaviour and experiences of the people using the ‘Experiential Probes’, allowing 
it to further develop and tailor the proposed concepts towards new behaviour and 
emerging patterns.

To create this insight and understanding in the interaction with the probes in 
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the everyday life, ‘Experiential Probes’, as they are propositions for intelligent 
products, systems and related services, are highly instrumented with sensors, 
actuators and computing power. The interactions in everyday use are logged 
and sent back to the design research team to understand the interactions and 
behaviour patterns that take place. Human behaviour is rather complex. Therefore, 
a single data stream might probably not give enough insight to understand the 
complexity of human behaviour. Human behaviour patterns in everyday life are 
complex and need contextual understanding as well as multiple perspectives. The 
meaning and value of a proposition are not solely captured in the interaction of a 
single user, but exists in its own space and context. For this purpose we created 
Experiential Design Landscapes (EDLs).  

4.2 Experiential Design Landscapes
The EDL method is a design research method aimed at designing for and with 
real	people	in	their	natural	environments	to	find	ways	to	structurally	change	
people’s behaviour on a local scale, to address our global societal issues in the 
long run. In this method a design research team takes the design process into 
everyday life, involving a large group of stakeholders including citizens in their 
everyday environment, thus realising valuable propositions together. Experiential 
Design Landscapes (EDLs) are environments, be it physical or virtual, that are 
part of society (e.g., designated area in cities, sports parks etc.) in which a design 
research team meets people in their everyday life. Open, disruptive and intelligent 
propositions, which we call ‘Experiential Probes’, can easily be created, introduced 
and tailored in the Experiential Design Landscape.

These ‘Experiential Probes’, are open, sensor-enhanced, networked products-
service systems that enable citizens to develop new and emerging behaviour 
and, in parallel, enable detailed analysis of the emerging data patterns by 
researchers and designers as a source of inspiration for the development of future 
systems, products and services.  The environments and designed propositions are 
instrumented with smart sensoring solutions to analyse changing behaviour and 
new emerging patterns. Through analysis insight is gained in the behaviour of 
people	and	the	influence	of	the	design	on	the	interaction	and	on	society.

The EDL method is society aware, design inspired and driven, and data 
enabled. The EDL method is based on 4 process steps of envisioning, designing 
interventions, acquiring data, and analysing and validating (see Figure 21). In the 
next paragraphs a stepwise explanation of the method will be given.
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Envisioning
As already mentioned in chapter 1, we are currently facing global societal issues, 
such as the aging society, increase of inactive lifestyles, pollution, global warming, 
wealth disparity, etc. These issues have build up slowly and are complex in nature, 
often as a result of the choices made in the earlier paradigms. They are growing 
in magnitude, affecting people on a global scale leading to a growing public 
discomfort. People are starting to discover that the outcomes of earlier paradigms 
go hand in hand with individualism, globalisation, consumerism and obsolescence 

Figure 21:  The Experiential Design Landscape method. Central in the method is the 

interaction between people in the everyday life and an Experiential Probe, based on a process 

of envisioning, designing interventions, acquiring data and analysing & validating.
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(Klein, 1999; Barber, 2008). If these challenges are not dealt with, the risks grow of 
society getting stuck or even spin out of control. 

The challenge in the Transformation Economy paradigm is that sustainability 
and wellbeing cannot be created at an individual level. When it comes to these 
global and complex issues, the collective interests need to be balanced with the 
individual interests. No single entity can solve these issues. If we want to transform 
society, companies, academia, government and societal members itself we will 
have to work together to create local solutions, which will contribute to a larger 
whole. 
To be truly sustainable these solutions cannot be realised by incremental changes. 
They require a radical change of approach instead. This paradigm requires 
designers, collaboratively with the other partners, to envision and explore a new 
society for an unfamiliar context

Through the EDL method designers and stakeholders can create new propositions 
that are (partially) outside the frame of reference of people to change their 
behaviour	and	find	emerging	patterns	that	may	lead	to	structural	change	in	
society. To structurally steer this process, the design research team and earlier 
mentioned stakeholders will have to create a collective vision on where they want 
society	to	go.	By	defining	a	vision	on	how	society	should	change	to	deal	with	the	
global	issues,	the	influence	of	new	design	interventions	in	(local)	society	can	be	
explored, analysed and validated both on an individual and collective level.  

This creates a central position for envisioning in the EDL method. 

Designing interventions
Next, designers start to explore ways on how they can create radically new design 
propositions that intervene the current (local) society. In the last chapter we 
already explained the opportunities we see for design in such a process. By new 
propositions, which lie outside of people’s frame of reference, and are placed in 
people’s everyday context, a dialog between designer and the people in society 
can	be	formed.	In	the	EDL	method	the	aim	is	to	find	ways	to	create	propositions	
that change peoples behaviour and emerge new patterns towards structural 
change in relation to the societal issues. As these propositions are ‘radically’ new 
for people, the design research team cannot predict how these people will interact 
with them in their everyday lives. The propositions will therefore act as probes for 
the design research team to study the outcomes of their design interventions; the 
‘Experiential Probes’. 

‘Experiential Probes’ act as smart sensor agents and can be seen as probes as 
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they use their intelligence (i.e. smart sensing, behaviour recognition and data 
mining algorithms) to gather data on their use and on the (behaviour of) people 
in the EDL. Through adaptive questionnairing and sensoring (Vastenburg & 
Romero, 2010), people provide feedback without being obtruded (too much) in 
their natural use of the ‘Experiential Probes’. ‘Experiential Probes’ enable detailed 
analysis of the emerging data and behaviour patterns as a source of inspiration for 
the design of future products, systems and services. 

‘Experiential Probes’ can enable design research teams to actively observe people 
(in-situ as well as from a distance); the data is ‘produced’ real-time by the people 
while interacting with the ‘Experiential Probes’. This way, design research teams 
can gain immediate insight in people’s (emergent) behaviour and possibly provide 
inspiration for new ideas.  

Through observing, interviewing and questioning, the design research team can 
find	and	address	specific	examples	of	behaviour	and	learn	more	about	why	people	
express particular behaviour. Herewith the design research team attempts to 
deepen	its	understanding	and	obtain	a	first	person	perspective	on	the	occurrences	
and behaviour in the EDL (Megens et al. 2013a).

People create meaning
Artefacts mediate action, and in this mediation of human action, artefacts can 
suggest	specific	actions	and	inhibit	or	discourage	others	(Latour,	1992,	1994);	
think of the plastic cup that invites to be thrown away after use, in contrast to 
the ceramic cup that asks for cleaning and re-use. Technology and products are 
not	neutral;	they	arise	in	a	social	context	and,	consequently,	are	a	reflection	of	
society. They co-shape people’s being in the world. Moreover, a product is a 
vehicle	to	steer	society	implicitly	as	well	as	explicitly,	it	influences	the	behaviour	
and	experiences	of	users	(Verbeek,	2006).	See	Figure	22	and	reflection	in	the	blue	
block on the next pages for another example.

‘Experiential Probes’ can best be described as a physicalisation of ‘open scripts 
and intentionality’ (Megens et al., 2013a) by playing an active role in the 
relationship between humans and their world (Verbeek, 2006). They are multi-
stable (Ihde, 1990) i.e. context and relationship dependent. Depending on the 
relationship people have, or build up with these artefacts or the context in which 
they are used, the probes can have different interpretations, intentionalities and 
identities.

The multistable interpretations, intentionalities and identities of the ‘Experiential 
Probes’ are not a result after launch (on which incremental steps can be made), 
but can be explored, steered, challenged and radically changed during the 
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design research process, based on people’s behaviour and the design research 
team’s vision of its future society. This creates a new process of design in which 
the design research team creates a dialog through design with the people in the 
EDL. It are these people who give meaning to the proposed concepts through the 
interaction, providing new ways for structural behaviour change. 

The	intention	and	meaning	of	the	probe	are	therefore	preferably	not	fully	defined	
by	the	design	research	team.	As	it	wants	to	find	out	what	values	and	meaning	are	
important to the people who are using the probes, this can best be left open for 
the	people	to	define.	In	this	way	unexpected	use	will	happen	a	lot	easier,	since	the	
design	research	team	doesn’t	fully	define	the	expected	use	in	the	design	of	the	EP.	
An	EP	is	therefore	not	the	same	as	a	product	prototype.	It	doesn’t	try	to	fulfil	any	
functional needs of users. Instead, it aims at disrupting people’s current behaviour 
and	frames	of	reference.	It	is	unclear	at	first	what	the	probe	actually	does	for	
people. Therefore, they start to explore what it can do.

This shows the importance for the design research team to always have a good 
understanding of what people are doing with the ‘Experiential Probe’ and how 
their behaviour changes or emerges. In this process the design research team 

Figure 22: Tony Alva, one of the first skateboarders to skate 

vertically in dried up swimming pools
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should understand the new behaviour and iteratively tailor the ‘Experiential Probe’ 
towards	the	types	of	behaviour	it	finds	fitting	with	its	envisioned	transformation.	
The process therefore starts out in a very explorative way, in which people in their 
everyday lives also take part in the design process.

We started this chapter with a photograph and quote made by Craig Stycek 
from the documentary ‘Dogtown and Z-Boys’. In this documentary we see the 
birth	of	skateboarding,	as	we	know	it	today.	In	the	fifties	skateboarding	came	up	
in	the	USA	as	alternative	to	surfing.	On	wooden	boards	with	clay	wheels	surfers	
started skateboarding on horizontal surfaces, doing simple tricks. 
In the seventies however the Z-Boys from Dogtown (Los Angeles) revolutionised 
skateboarding. Skateboards were made from old drawers and sawed in half 
roller skates with clay wheels. All the Z-Boys wanted to do is surf and touch 
the	waves,	but	surfing	time	was	limited	at	Venice	beach.	The	rest	of	the	day	
they	would	ride	their	skateboards,	trying	to	mimic	surfing	heroes	like	Larry	
Bertlemann. During that time urethane wheels were introduced, offering a lot 
more grip than the clay wheels. The Z-Boys started skating on small slopes, all 
to	mimic	surfing.	 
Then, due to heat waves, California experienced the worst drought in 1976 
and 1977, resulting in empty swimming pools throughout LA. The Z-Boys 
saw the opportunity; they didn’t see empty pools, they saw perfect concrete 
bowls they could skate. The edges of the pool resembled a wave for surfers. It 
didn’t	take	long	before	Tony	Alva	first	boarded	over	the	lights	(see	Figure	22),	
and then over the edge. Vertical skateboarding and half-pipes were born and 
skateboarding changed forever and became a professional sport.

For us this is the pinnacle example of how people create meaning in their 
everyday life. The Z-Boys used both swimming pools and skate boards in ways 
that the creators of those artefacts could never dream off. The meaning is 
created in the interaction with the pool, because a couple of daredevils thought 
they could skate over the light. They would probably not even have tried 
without the new urethane wheels; so even such a ‘small’ change already hugely 
changed their perspective on the world and its possibilities. 
It’s exactly this creativity in people that we want to emphasize with the 
EDL method. Through creating disruptive probes we want to offer them 
opportunities to question and open up the possibilities of themselves and their 
environment in their everyday life.



87

Acquiring data
As explained earlier, in the EDL the design research team is looking for changing 
or emergent behaviour towards societal transformation, and in particular the 
reasons why people show certain behaviour or do the things they do. Therefore, 
data is being acquired in an EDL to record behaviour and context. This data 
enables the design research team to dig deeper in people’s conscious or 
unconscious decisions, behaviour and motivations.

The size and amount of computing power we carry with us is increasing everyday 
bringing opportunities to record and gain access to this type of information. 
More and more products and systems are becoming intelligent, networked and 
designed to be part of our everyday life and society. Through our smartphones 
we carry a wealth of sensors (e.g., acceleration, GPS) in our pockets and these 
are usually ‘always ON’. In addition, our homes as well as public spaces are 
increasingly being enriched with embedded contextual sensors, including motion 
detectors, cameras, etc. The widespread deployment of these technologies has 
created an unprecedented ability to track people and record behaviours and 
contextual variables in real-time, over extended periods of time, and within the 
living and working environments people inhabit in their everyday life. EDLs aim 
to utilise the full potential of these new technological opportunities and acquire 
continuous	flows	of	data	on	people’s	dynamic	(changing	and/or	emergent)	
behaviour and context.

There are different ways how data can be acquired in an EDL. In the previous 
section of this chapter, the design of ‘Experiential Probes’ and their role in an EDL 
were already discussed. ‘Experiential Probes’ can, because of their embedded 
intelligence, record interaction and context data continuously, while people use 
them.	This	data	can	vary	from	’hard’	(i.e.	specific,	quantifiable)	numerical	data	from	
sensors in the probe that play an essential role in the user-product interaction (e.g. 
button clicks, GPS, acceleration), to data from the embedded sensors or other 
hardware in the probe (e.g. internal clock, event logs).

Besides the presence of ‘Experiential Probes’ in an EDL, the EDL’s infrastructure 
itself is instrumented to a high degree as well. This way, the interaction between 
the people and the ‘Experiential Probes’ in the EDL can be longitudinally 
observed and recorded. Data recording and observation can take place in multiple 
modes of interaction. One mode of interaction can for instance be a miniature 
camera through which the design research team can record, observe and study 
people’s behaviour in-depth. As the design research team cannot always be 
physically present in the EDL, the recorded video can then help the team to see 
key moments of new or unexpected behaviour, real-time as well as in hindsight. 
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Other modes of interaction can be that, through the ‘Experiential Probes’, the 
design research team actively interacts and engages with the people in the EDL 
(virtually and/or physically), or interviews them to gather even more in-depth 
‘soft’ (i.e. informal, anecdotal) data and insights. The aforementioned modes of 
interaction are examples; other types of techniques, tools or means to engage 
with users or acquire data for/in the EDL are however applicable as well. The EDL 
does not prescribe nor obstruct the use of other particular modes of interaction.

Artefacts like the ‘Experiential Probes’, but also possible observation cameras, 
dedicated computers and server systems, are all connected to the in the EDL 
available infrastructure. They jointly facilitate remote and simultaneous user 
observation, but also automated data sorting and mining, and the creation of 
user databases. Much, and especially very rich multi-modal data patterns, can 
therefore be acquired in an EDL. Because multiple data points are collected, 
often simultaneously, the data points are combined by means of so- called 
‘data fusion’. Different data returns can support each other where the whole can 
become greater than the sum of its parts, resulting in gaining a better and deeper 
understanding of people’s behaviour. Moreover, subsequent data sampling 
opportunities can then be selected, wisely based on the insights, previously 
acquired through the data fusion.

The acquired data in an EDL can on the one side serve as a strong means of 
inspiration for new design interventions. On the other side, it can serve as a way 
or	means	to	base	or	validate	findings	in	the	EDL	(i.e.	claim	validation).	In	order	
to get meaning from the data in the EDL this data requires post-processing and 
meaningful visualisation. On this, we elaborate in the following section.

Big data
In an EDL a large amount of data is logged and processed from multiple sources; 
both sensors in the EDL and the Experiential Probe are used to log behavioural 
patterns in the EDL. These sensors provide a rich continuous stream of data, which 
can lead to huge datasets and databases. This relates to a current upcoming trend 
called Big Data. As our products and systems get more ubiquitous computing 
power more data is being stored each day. This creates new opportunities for 
science and technology as these data sets can create rich insights in human 
behaviour. With Big Data however we see that datasets become too large to 
manage with current database tools. Besides this the data is continuous and 
diverse; new data is generated every second and has a different character 
depending on its source. For social sciences this creates new opportunities to 
understand complex human behaviour in everyday life in great detail, from an 
individual to global level (Ann Keller et al., 2012). Through data and process 
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mining	first	steps	are	made	in	dealing	with	Big	Data.	In	the	EDL	method	we	see	
similarities, as the multiple sensors in the EDL and Experiential Probe can also 
generate large databases of behaviour pattern data. However, the EDL represents 
a subset of society in which certain behaviour patterns are explored, limiting 
demand on database capacities.

Analysing and validating
Data acquisition solely doesn’t tell a story yet. Nor does data acquisition solely 
contribute to, or give the design research team in-depth insights in people’s 
changing or emergent behaviour or possible societal transformation. In the EDL, 
the acquired data is therefore post-processed and mined towards adequate 
formats, so the design research team can both real-time and longitudinally 
understand, interact with it, and get meaning from it (Megens et al., 2013b). 
This is done through so-called ‘data mining’ and ‘process mining’ techniques. 
Data mining is the (semi-)automatic analysis of large quantities of data to extract 
interesting (structural) patterns that are previously unknown. These data patterns 
could comprise groups of data records (cluster analysis), unusual records (anomaly 
detection) and dependencies (association rule mining)(Witten & Frank, 2005; 
Fayyad et al., 1996). Data mining utilises techniques and tools that are closely 
related to statistics and machine learning. Although the acquired data patterns 
can be used for prediction, the knowledge extracted from the data is often far 
more important (Rozinat, 2010).

With respect to the EDL, as it is part of everyday life, the design research team 
can gain knowledge about the everyday life of people as this real-life data is 
automatically recorded, processed and mined (Peeters et al., 2013a). Data 
mining in an EDL aims at discovering patterns in the large data sets of the EDL 
and extract meaning from them. Through numerous steps, for instance data 
post-processing and visualisation, the data sets can be transformed into more 
understandable structures and formats for the design research team in the EDL 
(Megens et al., 2013b). Data mining can be applied in combination with process 
mining; a technique aimed at extracting information and knowledge from event 
logs of, or recorded by, an information system (Rozinat, 2010; Van der Aalst, 
2011). The idea behind process mining in an EDL is to discover and monitor the 
occurrences in the EDL and extract knowledge, patterns, processes and social 
structures from event logs readily available in the EDL. By means of these data and 
process mining techniques, models are extracted out of the EDL data and different 
connections can be drawn. The data is visualised in ways that show change, 
emergence and unexpected behaviour during one or several days or on the long 



90

term, creating immediate insight and possibly providing the design research team 
with new inspiration for its vision, new design interventions or a strong base or 
validation	of	findings.

By	means	of	data	and	process	mining	an	efficiency	gain	can	be	achieved	in	data	
analysis and modelling in an EDL. Where once highly complex and large quantities 
of data, often also with high richness and diversity, were acquired and reviewed/
analysed/generalised manually (Fossey et al., 2002), the EDL can utilise automated 
data acquisition (e.g., event logs, cameras) and data analysis techniques and 
tools (e.g. data and process mining). Moreover, the EDL’s infrastructure enables 
the design research team to integrate all kinds of psychological measurement 
tools and move their ‘lab’ to the everyday life (IJsselsteijn, 2013), and increase 
the data’s ecological validity, without compromising on the experimental control 
(Peeters et al., 2013b). Furthermore, while researchers previously didn’t have 
(that many) appropriate means or tools to deal with deviating and emerging 
behaviour patterns (Merholz et al., 2008), the EDL and its infrastructure utilise 
new technologies and tools which offer opportunities to, even real-time and in-
situ, deal with this and dig deeper into people’s behaviour. This way the design 
research team can also gain much better insight in what is happening in the EDL 
with respect to new patterns of use. Moreover, the team can gain much faster 
insight and doing so shortens the learning cycle of the design research team i.e. 
the amount of time between the creation of the actual Experiential Probes and the 
moment of probing them in the EDL (Van Gent et al., 2011).

Understanding and gaining insight in changing or emergent behaviour alone, 
is not enough. Behavioural change on its own is not the goal of the EDL. When 
people change to the ‘right’ behaviour for the ‘wrong’ reasons one can question 
whether the transformation is structural and what other side- or long-term effects 
can or will come up. It is therefore important for the design research team not 
only to see behaviour change to take place, but to be able to dig deeper and also 
understand why people change their behaviour. What values and beliefs lay at 
the	basis	of	their	behaviour?	By	understanding	why	people	do	what	they	do,	new	
opportunities can come up to further get the right design and the design right.

Besides continuous data mining, modelling and visualisation, the technique of 
Adaptive Experience Sampling (A-ESM) (Vastenburg & Romero, 2010) can be 
utilised in the EDL as well. In order to gain an even deeper insight in people’s 
changing or emergent behaviour, or to spark new opportunities for societal 
transformation, the design research team can adaptively sense and question the 
people in the EDL on the basis of previously acquired data. Doing so, the team 
can start an active dialog with the people in the EDL by asking or intervening ‘at 
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the right place, the right moment in time and in the right amount’ suited for that 
current context. This way, the design research team acquires even more in-depth 
insights	that	may	spark	its	imagination	or	deliver	confirmation	or	findings,	which	
can feed back to the initial vision. In an EDL, the insights of the design research 
team gradually grow over time. A-ESM is therefore perfectly suited as it enables 
researchers and design research teams to “change the focus of their experience 
sampling	study	on	the	fly”	and	“better	link	the	sampling	to	their	gradually	growing	
insights.” (Vastenburg & Romero, 2010)

In the EDL, the design research team may decide to involve informational data 
from	external	sources	for	instance	demographics,	public	health	figures	etc.	to	gain	
a better and deeper understanding of the particular societal challenge and use 
these in the EDL as well. Based on data fusion of these different data streams (i.e. 
EP, A-ESM, external data etc.) the design research team can decide to directly 
tailor, adapt or alter the EP. Alternative actions from the design research team 
could be to do additional data acquisition, intensify the analysis of the available 
data set, try out even more or different A-ESM, data modelling or visualisation, or 
ultimately alter/tailor the EDL by adding or turning on/off different sensors in the 
EDL infrastructure.

4.3 Implementing an EDL and the      
 implications
As stated in the beginning of this chapter and chapter 1 of this thesis, true 
sustainability and wellbeing in society cannot be created solely at an individual 
level but requires joint behaviour change on a societal and an individual level. 
In an EDL, companies, academia, government, non-governmental organisations 
(NGOs) and society itself, will therefore have to work together to create local 
(bottom-up) solutions which will eventually contribute to a larger whole (like in 
the Transformation Economy). This means that the EDL needs to be capable of 
initiating and facilitating collaboration between multiple stakeholders by offering 
opportunities and mechanisms for the different stakeholders to step in the EDL 
and actively, and jointly, envision, initiate, explore, participate and act. In the 
following chapters we will elaborate more on how multiple stakeholders can work 
together in the EDL towards a common societal transformation.

Furthermore, in the EDL much attention will need to be devoted to the legal and 
ethical boundary conditions of recording, analysing, and utilising personal and 
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contextual data. Although people are informed about the very nature of the EDLs 
they may not realise the potential of the data gathered and in the, likely, case that 
new interaction patterns emerge even the design research team that are using the 
EDLs as ‘playground’ may not realise the repercussions of these new interaction 
patterns. In chapter 7 of this thesis we will dive deeper in the ethical (i.e. privacy, 
informed consent, protection) and legal implication (i.e. responsibility, liability, 
data security) of the EDL method.

In the following two chapters, we present two case studies called Social Stairs and 
Bouncers. Through the development and experiences with these cases we have 
build the EDL method presented in this chapter. In the next two chapters we will 
demonstrate the two cases and the development of the EDL method through the 
experiences of the two projects. Through the cases we seek ways to design these 
new open propositions for change and search for ways to both understand and 
facilitate deviant behaviour and emerging behaviour patterns. In the Social Stairs 
case	study	a	lot	of	effort	has	been	put	into	making	people	more	active	in	an	office	
space,	as	well	as	finding	methods	and	tools	to	get	insight	in	the	resulting	deviant	
behaviour on the stairs. In the Bouncers case study efforts have focussed on 
creating continuous insights and on developing the Experiential Probe into a more 
mature proposition that is able to reach a bigger ‘market’. 
Through	these	case	study’s	we	wanted	to	find	out	how	we	could	apply	EDL’s	and	
what steps could help in trying to design towards active and healthy lifestyles. 
While we explain the theory of the EDL in this chapter, most of the details of 
this theory and accompanying model were found by applying our initial ideas of 
putting highly instrumented disruptive propositions in the everyday life in the two 
case studies in chapter 5 and 6.

These case studies are therefore not showcase examples of the EDL method, but 
means to explore and develop the tools and skills needed to apply the method 
in its initial form. It is therefore honest to say that, although the case studies show 
that we could go through each step of the EDL and develop the tools needed to 
do so, we are still merely scratching the surface of the possibilities that EDL’s will 
hold for the future. However, the two case studies show the potential of the EDL 
method to design towards healthy and active lifestyles, and thus in more general 
terms deal with the global societal issues on a local scale.
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Social Stairs
In	this	first	case	study,	we	describe	our	search	for	ways	
to	help	people	become	active	in	an	office	environment,	
one of the most sedentary environments we know in 
society.	In	this	chapter,	we	will	first	briefly	explain	what	
Social Stairs is, the vision behind the concept and how 
the EDL was developed. Next, we explore, by means 
of Social Stairs, how a design research team can set 
up and use an EDL to design for active and healthy 
living, by putting the step-wise model explained in 
chapter 4 into practice. The design research team 
wanted to explore if possible deviant behaviour and 
emerging patterns occurred in the Social Stairs EDL, 
as a consequence of one or more design interventions 
with the Experiential Probes. Through this case study, 
we could explore the consequences the EDL method 
has for design. We found that the open character of 
Experiential Probes and the longitudinal character of 
the EDL asks for a different approach in design, as well 
as new tools and skills to deal with the complexity of 
designing for an active and healthy lifestyle in the EDL.
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5.1 An active workplace
In chapter 1, some of the global societal issues around physical inactivity and 
sedentary lifestyles were explained. Through multiple causes society has moved 
to a sedentary lifestyle, with resulting consequences for the health and wellbeing 
of its citizens. One of these causes is the way our daily work has changed from 
physical to cognitive tasks, which are mostly performed in a sedentary state. Work 
occupies	a	large	part	of	our	day	and	thus	is	of	great	influence	on	our	sedentary	
lifestyle. Van der Ploeg et al. (2012) showed that sitting for more than eleven 
hours has such an effect on our health that exercising will not redress the damage 
caused by sitting this long. As explained earlier, we believe design can play an 
active role in dealing with these complex global societal issues. Through this case 
study	we	wanted	to	find	out	how	to	design	for	an	active	and	healthy	lifestyle.

With the abovementioned in mind, the design research team aimed for exploring 
opportunities to get people to be(come) active during their working day. In a lot 
of	office	buildings	the	elevator	is	positioned	in	a	central	and	primary	position.	
The stairs are often tucked away, obscured and the secondary choice to travel up 
and down, if not only for emergency purposes. Through this architectural choice 
and the ease of using the elevator, people are encouraged, or nudged, to use the 
elevator instead of gaining a higher activity by ascending or descending the stairs 
(Thaler & Sunstein, 2008). The earliest vision of the design research team aimed 
at countering this trend and at exploring design opportunities for people to again 
put in the activity to travel up or down in a building. Through the EDL method 
the emphasis of the vision evolved from ‘putting in effort’ to a more enticing and 
inspiring experience. This way people would not only put in the normal amount 
of activity to travel up or down but they would even put effort in play and social 
engagement. Through triggering people to use and to play on the stairs more 
often instead of using the elevator, the design research team aimed at a positive 
change for increased health.

Social Stairs
Social Stairs is a design proposition for an intelligent staircase that was installed 
in the main building of Eindhoven University of Technology (Wolfs et al., 2013). 
On	two	flights	of	stairs,	a	total	of	eighteen	steps	combined,	each	stair	detected	
footsteps and triggered sounds accordingly. Touch sensitive sensors were placed 
on the stairs, as well as a computer and speakers. The stairs made sounds when 
a person walked up or down (and thus interacted with) the stairs. This allowed 
the design research team to offer a new stair walking experience and to explore 
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its opportunities to get people to use the stairs more frequently and differently. 
Through these interaction possibilities the stairs had the potential of offering 
people a new stair walking experience outside their frame of reference and that 
could make them curious. The Social Stairs aimed at disrupting the everyday way 
of	transit	between	floors	in	the	building	and	the	design	research	team	immediately	
saw	that	people	got	immersed	into	playing	with	the	stairs.	This	first	proposition	
showed potential for more iterations in the Experiential Design Landscape, 
resulting in the development of several Experiential Probes, which were set out for 
people to use it in their everyday life.   

From an active workplace to the Social Stairs
The design research team didn’t start their exploration on the stairs. The vision 
aimed at the relation between the effort of walking the stairs and the comfort 
and ease of using an elevator. The initial ideas of the design research team aimed 
at ‘putting effort’ into the elevator. Could they design a proposition that would 
disrupt normal elevator usage and ask people to put in effort again in travelling up 
or	down	in	a	building	in	the	elevator?

The EDL method aims at creating quick and short design loops and creating 
working prototypes as early and fast as possible. Based on their vision and their 

Figure 23:  The first probe in the elevator. People who wanted to use the elevator first had to 

cycle for a few minutes on a home trainer
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first	ideas	the	design	research	team	built	a	proposition,	in	just	half	a	day,	in	
which	people	who	wanted	to	use	the	elevator	first	had	to	cycle	for	a	few	minutes	
on a home trainer (see Figure 23). In the beginning, when people entered the 
elevator, the controls would be covered by a semi-transparent plastic panel. This 
panel	would	at	first	hamper	people	to	control	the	elevator,	but	when	cycling	
on the home trainer for a while, the panel would slowly slide downwards, away 
from the controls and giving people access again to the elevator’s controls. 
With the proposition, the design research team forced people to compensate 
their ‘unhealthy’ decision to take the elevator instead of the stairs by cycling on 
the home trainer. This initial proposition was very much a ‘design with intent’ 
(Lockton et al., 2010), dictating people what they should (not) do, the so called 
‘nanny	state’,	which	‘knows	what’s	best’.	Through	building	this	first	proposition	
and experiencing it themselves, the design research team found that such a 
proposition was not in line with their vision or the intent of the EDL method. The 
EDL	method	utilises	open	propositions	without	a	predefined	intention,	allowing	
people in the EDL to explore the possibilities of the design proposition and the 
meaning it can have for them. The design research team wanted to design open 
propositions that in the interaction could stimulate people’s intrinsic motivation 
(see also chapter 2) and empower them to change towards a more active lifestyle, 
instead	of	forcing	them	into	one.	From	this	reflection	the	design	research	team	
questioned themselves how they could use design to make it attractive for people 
to use the stairs over the elevator.

Making the stairs ‘cool’
The design research team envisioned that people could become intrinsically 
motivated and empowered to take the stairs, if the stairs would be more 
appealing	and	an	enjoyable	place	to	be.	The	team’s	first	aim	was	to	make	the	
stairs cool, which initiated with a quick trial of wrapping a part of stairs with 
bubble wrap (see Figure 24). This way, when people would walk over the stairs, 
the bubble wrap would pop, inviting the people to play with it. By seeing people 
play with it for a few hours, until most of the bubbles had popped, the design 
research	team	got	inspired	to	find	a	more	sustainable	way	of	enhancing	walking	
and playing on the stairs. 

In the course of time, different Experiential Probes i.e. different types of stair-
walking experiences and accompanying soundscape designs were developed 
based on this inspiration and vision of walking and playing in the Social Stairs EDL. 
These Experiential Probes contained multiple layers of complexity and offered 
different sound experiences ranging from musical and rhythmical sounds, to 
surprising sounds, echoes and even complete compositions. People could jointly 
explore and deepen the interaction with the Social Stairs. Based on the behaviour 
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and interaction of the people on/with the Social Stairs, each Experiential Probe 
would react differently. In section 5.3 we elaborate more on the (details of the) 
Experiential Probes that were set out in the Social Stairs. In the next section (5.2) 
we will explain what tools and mechanisms were used, developed and deployed in 
the Social Stairs EDL to get insight in the behaviour of people in the EDL and their 
interaction with the Experiential Probes. First we will discuss the similarities and 
differences of the Social Stairs with another, well known, staircase concept called 
the Piano Staircase.

Figure 24: The first quick iteration of making the stairs ‘cool’. people would walk over the stairs 

the bubble wrap would pop, inviting the people to play with it.

These	first	attempts	of	the	design	research	team	to	intervene	in	society	with	
design propositions show both the opportunities and pitfalls of this approach. 
Designing	these	‘open’	propositions	is	difficult	at	first	and	feels	counterintuitive	
for most designers. The difference between the probe in the elevator and 
the	bubble-wrap	shows	this	quite	clearly.	The	bubble-wrap	stairs	and	the	first	
version of the social stairs did not have a clear intent, the designers had no 
idea how people would react and interact with the probe. This feels awkward 
for	designers	to	set	out	such	a	probe,	as	they	are	used	to	defining	the	design	
and its envisioned impact in detail. It is important for designers and design 
researchers to change their approach and open up their designs for the people 
in the EDL to become part of the creation process of meaning and value.
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Piano Staircase
There have been other initiatives stimulating people to take the stairs as well. 
One of the pinnacle examples is the Piano Staircase (Volkswagen, 2009), a 
design concept of a musical staircase, which was built next to the escalator at 
the Odenplan subway station in Stockholm, Sweden. People could choose to 
either use the stairs or the escalator, with the latter being the more popular but 
unhealthier choice. The designers of the Piano Staircase decided to try to change 
people’s behaviour by transforming the stairs into a giant piano keyboard. By 
applying pressure on each step the staircase would play a musical note. The 
resulting video of the Piano Staircase shows commuters discovering the Piano 
Staircase, getting curious and triggered towards the behaviour of staircase 
by playing with the steps and eventually using the stairs more often than the 
escalator. Through the interactive steps the staircase successfully persuaded and 
motivated 66% more people to use the stairs instead of the escalator throughout 
the day they shot the video (Volkswagen, 2009). 

The Piano Staircase belongs to the type of Persuasive Technology where they 
attempt to offer solutions to persuade people to behave in socially valued ways 
and to change people’s attitude or behaviour (IJsselsteijn et al., 2006; Lockton 
et al. 2010), to choose the stairs over the escalator. It shows the potential of how 
technology can persuade people, by triggering new motivations, to change an 
attitude,	belief	or	behaviour	through	persuasion	and	social	influence,	not	through	
coercion (Fogg, 2002). However, the term persuasion has the connotation that 
someone knows what is good for you. Persuasive technology doesn’t seem to start 
from the individual and his own responsibility, but with something/someone else 
that tries to convince you or win you over to do something else than you intended 
to do. 

For the case of the Social Stairs and designing for a more active and healthy 
lifestyle, the design research team fully supported the attempts and beliefs of 
the	persuasive	technology	field	that	behaviour	change	is	favourable	for	a	healthy	
society. However, instead of being persuaded, the design research team believed 
behaviour change has to come from within people themselves to last. Moreover, 
they questioned whether the current examples like the Piano Staircase would lead 
to long-term structural behaviour change, as people may lose attention to the act 
of persuasion. 

Moreover,	the	Piano	Staircase	really	made	an	impact	on	the	first	day,	the	moment	
people got introduced to this new concept and it raised their curiosity and 
motivation. What is not shown in the video is what happens when the same person 
passes the stairs every day. Will he/she still be triggered by the Piano Staircase in 
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the	long	run	to	play	with	it	and	actually	use	the	stairs	instead	of	the	escalator?	Will	
this persuasion lead to a long-term intrinsic motivation for people to keep using 
the	stairs?

The Social Stairs was designed to explore the aforementioned questions, and to 
let people decide for themselves to increase their activity throughout the day, 
towards a (structural) more active and healthy lifestyle. Where the Piano Staircase 
was	defined	in	meaning	and	interaction	opportunities	by	mapping	the	actual	
piano keys on the stairs, the Social Stairs differentiated itself from the Piano 
Staircase by being an adaptive open proposition (or ‘open script’), aimed at 
unexpected and deviant behaviour in which the people interacting with the stairs 
are part of the design process. Moreover, the Social Stairs is a design research 
instrument, to apply the EDL method to get closer to people and to emergent 
behaviour. In the next sections, we elaborate on the details of the Social Stairs and 
the design process. 

5.2 Setting up the EDL
In	this	section,	we	will	briefly	explain	the	different	steps	of	the	EDL	method	
with respect to the Social Stairs. In the introduction of this chapter we already 
explained the vision behind the Social Stairs. Therefore we will focus now on the 
steps	of	‘Designing	Interventions’,	‘Acquiring	Data’	and	‘Analysing,	Reflecting	
and Validating’. We will explain the practical implementation of each step and 
the setup of the EDL. The architecture of the EDL, the platform needed to both 
introduce design interventions and acquire data, will be explained in the section 
‘Acquiring data on the Social Stairs’.

Designing interventions through different Experiential 
Probes in the Social Stairs
Based on their vision, the design research team wanted to explore, by means of 
the different Experiential Probes, how to design for increasing people’s activity 
throughout a working day towards a structurally more active and healthy lifestyle. 
Different design interventions were done by creating different Experiential Probes 
i.e. different types of stair walking experiences and accompanying soundscape 
designs. These Experiential Probes were probed directly (and often longitudinally) 
on the Social Stairs. 

While exploring and validating in context with the people on the Social Stairs, 
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the design research team acquired sensitivity to the subject of how to design 
towards the aimed transformation. The design research team had to both trigger 
and understand people’s new and changing behaviour. For example, through 
some early experiential probing it was found that people would engage and invite 
each other to the stairs. This emergent behaviour was mirrored to the designer 
research team’s initial vision how to design for a more active and healthy society. 
Subsequently, this inspired them and sparked new ideas to design different 
Experiential Probes with louder and orchestral sounds that played with the social 
behaviour. Doing so possibly would create a future behaviour change. The design 
research team did not predict the behaviour of people inviting other people to the 
stairs	and	playing	with	it	together,	but	it	did	fit	their	vision	even	better	on	how	to	
get	people	active.	Through	this	reflection	and	a	quick	refinement	on	their	initial	
vision,	more	Experiential	Probes	were	eventually	designed	to	find	ways	to	further	
explore this social aspect towards a sustainable and structural behaviour change

Figure 25: A screenshot from the top-camera, registering all the interactions with the Social 

Stairs, next to the acquisition of the stairs’ sensors data.

The behaviour that people in the Social Stairs EDL invited others to play with 
them, was unexpected. In industry, this particular unexpected behaviour would 
have occurred after product launch. In their (current) product design and 
business processes, there is no room for such unexpected behaviour during 



102

Acquiring data in the Social Stairs
The design research team is part of the EDL and the process of designing takes 
place in the EDL itself, together with the people present. By introducing the 
Experiential Probes and subsequently observing, interviewing and questioning 
the people in the EDL, the design research team acquired data that helped in 
finding	or	addressing	specific	examples	of	behaviour	and	learning	more	about	
why people express this behaviour. By means of the EDL architecture the design 
research team could acquire multi-modal data 24/7 on people’s possible changing 
or emergent behaviour on the Social Stairs. By saving the event logs of the steps, 
the design research team could keep track of which steps were (not) taken by 
people and check if there are any interesting deviating behavioural patterns. 
Simultaneously, through the concealed miniature camera, the design research 
team could regularly check or real-time tap into the video to see what was going 
on in the Social Stairs (see Figure 25). Subsequently, the designer could decide to 
already analyse or model some of the data, or acquire more additional data.

The architecture of the Social Stairs EDL
To be able to both introduce different new design interventions and acquire 
data to learn about behaviour in the EDL, an effort was made by the design 
research team on creating a platform/architecture to support these steps in the 
process. The platform in the Social Stairs EDL had to allow different stair walking 
experiences and related sound scapes, to be easily developed and introduced 
into the EDL. Furthermore, several ways of measuring the behaviour in the EDL 
were added.

First of all, the eighteen steps of the Social Stairs EDL were covered with a thin 
flat	pressure	sensitive	sensor	i.e.	a	sandwich	of	two	layers	of	aluminium	foil	and	an	
insulation layer in between, which each transmitted a digital signal once they were 
stepped on. These sensors were covered with carpet to hide the technology as 
much as possible. Each of these sensors was connected to a main Arduino Mega 
microcontroller board, which was subsequently connected to a mini PC (see Figure 
26 for an overview of the architecture). On the mini PC a ‘patch’ designed in the 
Rapid Application Development (RAD) software environment Max/MSP (Cycling74.
com, 2013) ran, that read out the different steps (see Figure 27), processed and 
transformed this data, and produced a soundscape in the Social Stairs. 

product creation and development (as explained in chapter 3 with the case 
study of the GPS sports watch). Moreover, companies often perceived this type 
of unexpected behaviour as a failure of their targeted proposition (Koca, 2010).



Figure 26: The setup of the Social Stairs. Each stair is covered by a flat pressure sensitive 

sensor, connected to a central computer through an Arduino. The computer processes and 

logs the sensor data and generates sounds which are played through speakers in the center 

of the stairs. All of the interaction is both logged through sensors and recorded through a 

videocamera in the ceiling.
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Second of all, besides the technology that was mainly responsible for the actual 
functioning of the Social Stairs, the infrastructure also contained observational 
equipment and remote controlling technology. There was a miniature camera 
in the Social Stairs EDL that could be addressed and controlled through the 
computer network. Furthermore, the mini PC was also connected to the network 
and could be addressed and controlled remotely. Both technologies allowed the 
design research team to observe and study people’s behaviour (more in-depth) 
and control the behaviour of the Social Stairs much faster and unobtrusively. 
Through these efforts of creating such a platform the design research team 
enabled itself to create short loops in their process, as both introducing new 
propositions and receiving feedback on these propositions was now instant. From 
the moment the designers introduced their proposition in the world they could 
observe its impact.

Analysing possible deviant behaviour  
The	aim	of	the	design	research	team	is	to	(design	for	and)	find	deviant	behaviour	
and emerging patterns in the dataset of the Social Stairs EDL. Moreover, the 
design research team wanted to know if deviant behaviour and emerging patterns 

Figure 27: Programming the first version of the social stairs. Later versions are programmable 

untethered through the local network.



Figure 28: A photograph of one of the plots of the data patterns showing deviant behaviour. 

Each stair sensor press is visualised in a seperate column over time, showing data patterns. In 

these patterns, deviant behaviour patterns could be marked, as shown in this photograph. We 

explain this process in more detail, later in this chapter.
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occurred on the Social Stairs, because of (one of) their design interventions. 
Therefore, the Social Stairs EDL utilised automatic data acquisition and the design 
research team could keep track, by means of this data on what was happening 
in the EDL. Video was recorded by means of the concealed miniature camera 
in the EDL and processed by means of automated video analysis (i.e., motion 
recognition). Later on in this chapter (5.4) we elaborate more on how video was 
treated in the Social Stairs EDL. Furthermore, all steps of the people in the EDL, 
in turn, were recorded by means of the sensors in the steps and logged by the 
system of the Social Stairs. 

To extract meaning and discover patterns from these data points, the data was 
visualised in different more understandable structures and formats that could 
either inspire the design research team to new ideas on future experiential probes 
(and	thus	a	change	or	refinement	of	their	initial	vision),	or	support	the	team	on	
analysis and interpretation/understanding of the behaviour in the EDL. See Figure 
28 for an example of how step data was visualised by the design research team. To 
dig deeper into occurrences in the Social Stairs or people’s changing or emergent 
behaviour, the design research team could also fuse different data streams e.g., 
steps data, video footage. For example, when the design research team could see 
in the data that there was a high density of stair steps taken, the team could check 
the video footage and see what was going on. The team could for instance see 
that there were many people interacting with the stairs simultaneously and that 
there was unusual physical activity by people, as they were exploring/playing with 
the stairs.

Later, attempts were made with more advanced and dedicated data and process 
mining but these steps proved to be a lot more complex than initially thought and 
phrased	in	this	section.	However,	we	did	find	a	way	to	distil	deviant	behaviour	out	
of the data. In section 5.4, we elaborate on this and our attempts of processing 
the data and process mining, along with the complexity we encountered.

5.3 Experiential Probes
In the beginning of the Social Stairs, the design research team came across 
emergent behaviour of people inviting others to the Social Stairs and playing 
together. The design research team decided to build different experiential probes 
that utilised these social and playful qualities. 

In this section, we discuss three different experiential probes that were created in 
the EDL. We explain why the design research team created them and how they 
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worked. Later in this chapter, we discuss the relation between these Experiential 
Probes and the related behaviour of people in the Social Stairs EDL through a 
statistical analysis. For this purpose we selected the following three Experiential 
Probes, as these three were set out in the EDL for a longer time period (2 weeks or 
more),	resulting	in	a	sufficient	data	set	to	compare	behaviour	between	the	probes.

Experiential Probe: Bloom
By means of the generative ambient soundscape ‘Bloom’, originally designed 
by Brian Eno en Peter Chilvers (2008), the design research team designed the 
experiential probe: Bloom. Bloom encompassed different design versions. With 
the	first	version	of	this	experiential	probe,	when	a	step	was	trod	upon,	the	stairs	
would produce a soundscape best described as a synthesised chime with a chorus 
effect.	The	produced	tones	were	part	of	a	pentatonic	(five	tones)	scale	and	the	
mapping of the tones of the steps was reversed i.e. a high-to-low tone sequence 
as one walked up the stairs. Besides the tones that were produced by treading 
the steps, the staircase inserted additional random tones as well. People could 
have an interactive dialog with the stairs and with each other through the stairs. 
They could produce different tones by stepping on the different steps, and the 
staircase in turn added different other tones. This way the staircase could act as an 
autonomous agent that people could play together with.

Based	on	the	first	version	of	the	Bloom	experiential	probe,	a	second	version	
was developed with which people could leave a ‘trace’ on the stairs. The design 
research team decided to concentrate more on what people ‘put into or leave 
behind on the stairs’ by recording their steps. The stairs could remember the last 
eight	trodden	steps	and	repeated	the	accompanied	musical	pattern	every	five	
seconds, until replaced by the next visitor. People could play with the stairs by 
hearing back the tones of how they had walked the stairs themselves or create 
a particular musical pattern, which would then be repeated until someone else 
changed it. Furthermore, in the case of entering an empty staircase people could 
hear the tones of how others previously had walked the stairs. The concept of 
leaving a trace on the stairs and hearing other people on/through the stairs was 
considered promising by the design research team. It was therefore extended to 
a design version of the experiential probe that recorded the twelve latest trodden 
steps and slowly evolved the resulting musical patterns by slightly adapting the 
pitch and timing of the tones.

Next, a third version of the Bloom experiential probe was developed to stimulate 
even more social engagement. The design research team added a dynamic 
background synth to the soundscape when multiple people would simultaneously 



108

visit and interact with the stairs. Moreover, the more separate steps would be 
treaded simultaneously, the louder this background sound would be.

Experiential Probe: Guitar solo
The	Guitar	experiential	probe	was	designed	to	explore	a	different	field	than	the	
more socially inspired experiential probes like Bloom. With the Guitar experiential 
probe people could ‘play solo’ on the stairs. The design research team wanted 
to	find	out	if	an	exploration	in	this	direction	would	result	in	new	or	additional	
insights on behaviour change. The Guitar experiential probe used a short loop of 
an acoustic bass guitar continuously playing a musical rhythm (in C chord) in the 
stairwell. The pentatonic scale of the Bloom experiential probe was maintained. 
Each step started off with its own dedicated tone, but a few additional tones were 
added by the system. So, in a few steps the tones eventually were deformed to a 
C chord. The lower staircase contained lower tones than the upper staircase; the 
lower steps on both staircases produced the higher tones.

With this experiential probe, the design research team utilised the experience it 
had acquired during experiential probe, such as the mapping of the tones on the 
different steps and the ability for people to have an interactive dialogue with the 
stairs. However, the Guitar experiential probe differentiated itself from for instance 
Bloom by already offering people a musical rhythm to start with and on which they 
could build further on by touching the different steps.

Experiential Probe: Bongos & Drums
The Drums experiential probe transformed the Social Stairs into a drum kit. Each 
step represented one part of the drum kit for instance the bass drum, snare 
drum, hi-hat or different cymbals. By triggering the different steps in a particular 
sequence and repetition, people could create different rhythms, individually as 
well as with a group.

With this experiential probe the design research team wanted to probe something 
different than the previous Bloom or Guitar experiential probes. With Bloom 
people could have an interactive dialog with the stairs and leave a trace for others; 
with Guitar people could step into the musical guitar rhythm that was already 
playing and create multiple tones on top of this. With Drums people entered a 
silent stairwell, but as soon as they stepped on one of the steps different drum 
instruments were triggered.
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5.4 Finding behaviour patterns in   
 the acquired data
One of the primary goals of the design research team in the Social Stairs EDL 
was	to	design	for	finding	deviant	behaviour	and	emerging	patterns.	Moreover,	
the design research team wanted to explore if possible deviant behaviour 
and emerging patterns occurred in the Social Stairs EDL, as a consequence of 
one (or more) design interventions with the experiential probes. As explained 
previously in chapter 4, discovering patterns in the large datasets of an EDL and 
extracting meaning from these datasets is done through data and process mining 
techniques. With these techniques, the datasets are transformed and represented 
into more understandable structures and formats to extract knowledge, patterns, 
processes and social structures. However, in the case of the Social Stairs EDL, 
finding	deviant	behaviour	and	emerging	patterns	in	the	dataset	of	the	Social	Stairs	
EDL appeared to be complex. 

In the following, we discuss the process of dealing with this complexity in relation 
to	the	dataset	of	the	Social	Stairs	EDL	towards	finding	deviant	behaviour	and	
emerging patterns. Furthermore, we elaborate on how the different types of data 
were analysed and utilised in the Social Stairs EDL.

The Bongos & Drums Experiential Probe was the last probe we set out in 
the EDL, more for research than design purposes. At the end of the EDL 
the architecture of acquiring data and combining the video and step data 
worked	completely.	To	further	test	it	we	decided	to	run	a	final	probe,	which	
was explicitly different from the earlier two. One of the earlier versions of our 
attempts could be set to bongo and drum sounds, which were quite different 
from both Bloom and Guitar Solo. We found it, as designers, not really 
aesthetically pleasing: the probe was rather crude and the drum sounds harsh, 
far less sophisticated than the other two probes. 
We were, as researchers, curious how people would react to this new and 
disruptive Experiential Probe. In the end this choice turned out be to very 
valuable for our research (more on this at the end of the chapter) and the 
people in the EDL reacted quite heavily on this probe: either liking it and 
pounding away at the stairs, or really disliking it and avoiding the Social Stairs 
more. It showed us the different perspectives a design research team can have 
in an EDL and that counter-intuitive design decisions can lead to interesting 
design insights.
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From data to behaviour patterns
The dataset of the Social Stairs EDL consisted of two types of data: step data 
and video. Additionally, data was acquired through several qualitative interviews 
with the visitors of the Social Stairs EDL. Each type of data was processed and 
transformed in a different way. For the step data, all steps that people treaded on 
throughout the experiment were saved in an initial data log. Before being able 
to	analyse	and	understand	this	log,	it	first	had	to	be	post-processed.	The	initial	
step data log contained data that was generated by means of a sample rate i.e. 
the system measured the state of each step every second and added a value of 
1 when the particular step was trodden upon. These values were accumulated, 
eventually resulting in a step data log containing a count of how often each step 
had been stepped on over time. 

The	first	attempt	to	visualise	the	data,	to	try	to	read	behavioural	patterns,	was	
to graph the accumulated steps over time (see Figure 29). From this graph the 
design research team could see which steps were stepped on the most, which 
steps were skipped often etc. It was however hard to see behavioural patterns, 
as the graph showed the accumulation of all the behaviour on the stairs through 
the whole day. Individual behaviour patterns were not visible; it was impossible to 
see which steps belonged to the same use session on the stairs. This step pointed 
out that it was important to be able to see those separate use sessions, to learn 
more	in	depth	about	specific	behavioural	patterns	and	to	be	able	to	see	all	of	the	

Figure 29: One of the first data visualisations: plotting cumulative steps over time per stair. 

Each line represents one of the stairs of the staircase.
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different types of usage.

In order to derive more information from the dataset and learn more about 
people’s behaviour in the Social Stairs EDL, a data and process mining expert 
Mathias	Funk,	was	consulted.	Subsequently,	the	Social	Stairs	EDL	log	file	was	
transformed	into	an	event	based	log	file	in	which,	if	a	particular	step	was	trodden,	
this step was recorded together with its accompanying timestamp. This way the 
design research team could see which steps had been treaded after each other 
over time, giving far more insight in how people possibly had walked the stairs 
(e.g. walking direction, sequence). The transformed dataset was imported into 
UXsuite	(2013),	a	data	analytics	and	discovery	software	tool	specifically	designed	
for processing and mining large datasets. By means of UXsuite, the design 
research team wanted to deepen their insight in the Social Stairs dataset and learn 
about deviant behaviour and possible emergent data patterns in the Social Stairs 
EDL. In UXsuite, the design research team could see general and accumulated 
statistics about the occurrences in the Social Stairs EDL. For instance, on which 
particular step people started/ended their use sessions most often, which steps 
and step sequence were picked the most/least, and at which time of the day it had 
been the busiest in the Social Stairs EDL (see Figure 30). 

Figure 30: Steps over time per stair with UXsuite. This petrinet visualisation shows the 

average order of steps in interaction from the start to end of each use session. The higher 

the percentages and the thicker the arrows, the more that sequence on the stairs was 

trodden upon.
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However,	with	UXsuite,	the	design	research	team	couldn’t	see	people’s	specific	
individual (deviant) behaviour, for instance how people had walked the stairs, 
nor	could/did	the	team	find	any	individual	unexpected	emergent	patterns	or	
anomalies (outliers) in the Social Stairs EDL dataset. In order to reveal more 
information from the dataset, also in particular information of this nature (i.e 
unexpected, emergent anomalies), the design research team decided for a 
different approach on processing and representing the dataset. 

The design research team asked different students, as part of their ‘Data 
Visualisation’ assignment in the Industrial Design bachelor curriculum, to help 
the team explore and come up with different meaningful data visualisation 
designs. One of the data visualisation designs that was considered promising and 
insightful by the design research team, was the visualisation design of student Stijn 
Stumpel (see Figure 31). His visualisation design showed, based on the existing 
step dataset, an animated reconstruction of which stairs had been trodden over 
time. By means of this data visualisation design, the design research team could 

When we took the data set to Mathias Funk, we immediately got the question: 
“what	do	you	want	to	get	out	of	the	data	set,	what	questions	do	you	have?”.	
From his perspective as data mining expert, this was a logical question. The 
truth was that, although we had some design intuition to what we wanted to 
know from the dataset, we couldn’t clearly articulate this yet, as the Social 
Stairs was designed as an open proposition to explore ways to facilitate people 
to become active throughout the day. The meaning of the Social Stairs was 
not	defined	by	the	design	research	team,	but	by	the	people	in	the	EDL,	in	
interaction with the Social Stairs. It was not designed as a targeted product 
like	in	the	Industrial	Economy	paradigm,	in	which	the	designer	defined	how	
to address a particular user need. If the meaning and value of the Social 
Stairs	would	have	been	predefined	or	a	particular	user	need	would	have	been	
targeted, it could have been validated by means of the data set if this value 
was met or not. However, in our situation, we wanted to explore in what ways 
people created meaning and value in the Social Stairs. It was through mining 
the	data	that	we	wanted	to	find	out	what	this	meaning	was;	a	rather	ambiguous	
question to ask. This is also in line with the Transformation Economy paradigm, 
in	which	value	creation	mechanisms	and	business	models	are	no	longer	defined	
and owned by companies. This not only asks for a different approach on how 
we design these propositions, but also on how we do design research, as the 
research questions can get more ambiguous and dynamic than we are used to.



113

immediately	see	the	first	patterns	of	how	people	had	been	walking	the	stairs.	
Moreover,	the	design	research	team	could	start	to	see	the	first	deviations	on	these	
stair climbing patterns such as sudden changes in walking direction in the middle 
of the two stairs or steps that had been treaded repeatedly in a very short time. 

The design research team could now identify individual deviant behaviour 
patterns in the Social Stairs EDL dataset. However, the design research team was 
also interested in people’s behaviour in the Social Stairs EDL in the long run. In 
particular, long-term behaviour in relation to the different experiential probes that 
had been set out in the Social Stairs EDL. For this, the team executed another 
post-processing cycle with the step data. In this post-processing cycle, the step 
data was processed and visualised into a format with which the design research 
team could more easily view and analyse the longitudinal effects on people’s 
behaviour, in relation to the different experiential probes (see Figure 32). For 
instance, when people had started a new use session in the Social Stairs EDL or for 
how long these use sessions had lasted and what related stair climbing patterns 
people had created in these use sessions. 

Additionally, different metrics were added to the data visualisation so that 
the different experiential probes and use sessions could be ‘calculated’ and 
compared with each other more easily. For instance, the amount of use sessions 
per experiential probe (and per day/week/month), the amount of time and steps 
per use session, but even detailed information like the amount of treads per step 
in a particular use session. Doing so, the design research team could compare 

Figure 31: Visualisation made by Stijn Stumpel, an animated reconstruction of which stairs 

had been trodden over time. Each vertical column represents one of the stairs on the 

staircase. By animating steps as rectangles over time, walking patterns could be seen. This 

animation formed the basis of the later data visualisations, as for instance shown in Figure 28.
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the different experiential probes and different periods (hours, days, weeks) of the 
Social Stairs EDL with each other, and analyse the behaviour of people in the EDL 
over time. 

Finding deviant behaviour in data patterns
In the visualisation design of Stijn Stumpel, the design research team could 
immediately	recognise	the	first	signs	of	deviant	behaviour	e.g.,	steps	that	had	
been treaded repeatedly, walking directions that suddenly changed somewhere in 
the middle of the stairs. However, before reviewing the step dataset, the design 
research team questioned itself how deviant behaviour differed from normal 
behaviour. The design research team was able to recognise if data patterns in the 
visualisation differed from normal, but how does one determine if a pattern in the 
dataset	of	the	Social	Stairs	EDL,	is	truly	deviant	or	not?

In order to answer this question, the team developed a decision tree (see Figure 
33,	34,	35,	36)	with	which	they	aimed	to	describe	its	definition	of	what	deviant	
behaviour in the Social Stairs EDL was. When looking for (emergent) deviant 
behaviour of people, immediately the question arose what ‘normal behaviour’ (and 
the related ‘normal’ data pattern) in the Social Stairs EDL was. The design research 
team	defined	normal	behaviour	in	the	Social	Stairs	EDL	as	people	normally	use	
the	stairs	for	daily	transfer	from	one	floor	in	a	building	to	another,	by	sequentially	
using one step after the other. With the decision tree, the design research team 
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Figure 32: Explanation of the data visualisation, as seen in  Figure 28, 37, 38 and 43. Time 

runs  vertically, this means that in this graph stair 18  was trodden upon first. This person is 

therefore descending both staircases (stair 18 was the top stair).
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Figure 33: The first part of the decision tree. This part filters out all the single person ‘normal 

behaviour’ sessions. If there are more than 9 or 18 steps (single or both flights) three options 

follow, which are on the next pages.
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Figure 34: The second part of the decision tree, dealing with the situation in which there are 

more than 9 or 18 steps, but clearly just a single person is interacting with the stairs.
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Figure 35: The third part of the decision tree, dealing with the situation in which there are 

more than 9 or 18 steps and clearly multiple people.
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Do you only see
straight diagional

patterns?

Figure 36:  The fourth part of the decision tree, dealing with the situation in which there are 

more than 9 or 18 steps but where it is not clear whether there are multiple people or not.
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aimed	to	define	behaviour	that	deviated	from	this	normal	behaviour.	For	example,	
instances	in	which	people	treaded	significantly	more	steps	than	normal	repeated	
certain steps while climbing the stairs or suddenly changed walking direction 
somewhere in the middle of one of the two stairs. Besides individual situations, 
the	design	research	team	also	defined	emergent	deviant	patterns	for	situations	
with multiple people.

Four	end	nodes	were	defined	in	the	decision	tree:	deviant	behaviour,	possibly	
deviant behaviour, normal behaviour and system noise. The design research 
team	defined	emergent	deviant	patterns	as	‘deviant	behaviour’	when	the	team	
was absolutely sure that emergent deviant behaviour had taken place in the 
Social Stairs EDL. When the design research team had even the slightest doubt 
about this, the concerning patterns were added to the category ‘possibly deviant 
behaviour’. The end node ‘normal behaviour’ aimed to cover all data patterns 
similar to normal behaviour. With ‘system noise’, the design research team aimed 
to	define	deviating	patterns	which	patterns	mostly	likely	to	be	noise	e.g.,	one	
single sensor value in a use session, one particular sensor repeatedly jittering 
in every use session. Moreover, patterns that could be considered as physically 
impossible to be manually created by one or more people were considered as 
noise as well. 
One of the primary goals of the design research team was to research if deviant 
behaviour and emerging patterns, as a consequence of one (or more) design 

Figure 37: Determining which data patterns are ‘normal behaviour’, ‘deviant behaviour’ or 

‘possibly deviant behaviour’ for thirteen days of the total data set. 
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interventions with the experiential probes, had taken place in the Social Stairs 
EDL. In order to answer this question, the design research team selected a 
representative sample of the total step dataset i.e. a representative set of 
Thursdays and Fridays when each experiential probe Bloom, Guitar Solo and 
Bongos & Drums was separately probed for a full day and when data overviews, 
with the related data patterns and accompanying metrics, could be compared 
with one another. The decision tree explained previously was used to analyse 
these plots of data patterns of the different experiential probes and assess these 
patterns as deviant behaviour, possibly deviant, normal behaviour or system noise 
(see Figure 37). 

Before the actual comparison between the different experiential probes, two 
correlation sessions were done to check whether two participants could (i.e. 
procedurally speaking were allowed to) analyse and assess the full dataset of 
stair climbing patterns. One correlation session before the actual analysis and 
assessment	of	all	the	data	samples;	one	correlation	session	afterwards.	The	first	
correlation session consisted of analysing and assessing the stair climbing patterns 
of three random days by the two intended participants (ρ=0.897). The second 
correlation consisted of analysing and assessing the stair climbing patterns of four 
random days by the same two participants (ρ=0.969). Both correlation sessions 
showed	sufficient	correlation	between	the	two	participants,	which	indicated	that	
the complete analysis and assessment of the data patterns didn’t have to be 
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done twice (by both of the participants), but the participants could independently 
of each other, analyse and assess one part of the data patterns (and still be sure 
about the correctness of the assessment). Numerous examples of emergent and 
deviant data patterns were found. For Bloom 72 deviant behaviour data patterns 
and 42 possibly deviant behaviour data patterns were found in 2512 use sessions 
in 14 assessed days. For Guitar Solo 49 deviant behaviour data patterns and 12 
possibly deviant behaviour data patterns were found in 516 use sessions in 4 
assessed days. For Bongos and Drums 28 deviant behaviour data patterns and 
16 possibly deviant behaviour data patterns were found in 740 use sessions in 4 
assessed days. 

After	reviewing	the	first	accompanying	video	footage,	the	design	research	
team observed different types of deviant behaviour in the Social Stairs EDL. 
For instance, people who were confronted with the Social Stairs EDL started to 
explore the possibilities of the particular experiential probe and tried to discover 
how it worked. Others immediately started to enjoy themselves, both individually 
as well as in a group, and played songs or rhythms with the stairs in the Social 
Stairs EDL. People also invited other people to the Social Stairs EDL and enticed 
them to play together (see Figure 39).

So,	by	means	of	the	data	patterns,	the	design	research	team	was	able	to	find	

Figure 38: Three examples of the data patterns. The left data patterns shows ‘normal 

behaviour’ as it follows a normal, straight stair descending pattern. The center image shows 

‘deviant behaviour’ as you can clearly see a person repeatedly walking up and down a few 

stairs. The right data pattern shows ‘possibly deviant behaviour’, as it seems like two persons 

climbing the stairs in a normal fashion, but either one person repeatedly hit the last stair (18), 

or this is system noise. The video data can help to clarify in these cases.
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deviant behaviour that they could look up in the accompanying video footage 
(with corresponding timestamp). Moreover, if they had come across deviant 
behaviour	in	the	video	footage,	they	could	find	back	the	matching	data	pattern	
in the Social Stairs data sample. The latter was also the inspiration for the design 
research team to create the aforementioned decision tree. In order to create the 
decision tree, many data patterns and their accompanying video footage were 
compared between one another. This process of going through the decision tree 
repeatedly, by means of different example data patterns and accompanying video 
footage, was done multiple times to check the completeness and reliability of the 
decision tree as well as to make sure that the conclusions that the design research 
team could draw on the basis of the decision tree, were mostly right.

Deviant behaviour had actually taken place in the Social Stairs EDL (see Figure 
39). People who met each other on the stairs suddenly started to engage with 
each other by clapping hands. Others jointly explored the stairs by playing and 
jumping on the stairs. There were even people who jointly explored the stairs and 
tried to play a song. The concerning deviant behaviours were found by means of 
the deviant patterns in the data sample (see Figure 38) and in the corresponding 
video footage (with the exact same timestamps as in the step data sample). 
Sometimes the video footage with deviant behaviour was found earlier and the 
accompanying data patterns were looked up afterwards; sometimes the other way 
around.

However, the question remained if the deviant behaviour had occurred because of 
the Social Stairs EDL and one (or more) design interventions with the experiential 
probes in the Social Stairs EDL. The design research team therefore wanted to 
explore if the Social Stairs EDL i.e. if one (or more) design interventions with the 
experiential	probes	in	the	Social	Stairs	EDL,	had	influenced	people’s	behaviour.	
Moreover,	did	every	design	intervention	have	(a	different)	influence	on	the	
behaviour	of	the	people	in	the	Social	Stairs	EDL?	If	yes,	then	the	designer	could	
design for (particular) deviant behaviour. 
The abovementioned questions suggested the idea to the design research team 
to fuse the step data with the video and dive deeper into the analysis of the Social 
Stairs data set. On this we elaborate in the next section.
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Figure 39: Three examples of deviant behaviour patterns shown in screenshots from the top 

camera. Follow the blue line to see the screenshots in the right order. Examples of the video 

can be found online: experientialdesignlandscapes.com/socialstairs

http://www.experientialdesignlandscapes.com/socialstairs
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On the left page you see two people trying to play some music together, discussing how 

the stairs work. On the top of the right page you see two people meet and interact. On the 

bottom of the right page you see two people walking up and playing along.
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Figure 41: With Max/MSP video is translated into data through motion recognition, returning 

five data points showing movement on the Social Stairs and the opposite stairs.

12

3 4
5

Figure 40: To acquire data out of the video, five areas for motion recognition were selected, 

overlapping the Social Stairs’ sensors, and an additional area for the opposite staircase.
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Combining video and data to find causality of deviant 
behaviour
The design research team wanted to explore if the deviant behaviour and 
emerging patterns in the Social Stairs EDL had occurred because of one (or 
more) design intervention(s) with the experiential probes. In order to answer this 
question, the design research team compared video footage that was recorded in 
the Social Stairs EDL, with video footage that was recorded simultaneously in an 
identical	(normal)	staircase,	one	floor	higher	than	the	Social	Stairs	EDL	(see	Figure	
40 & Figure 41). Goal of this comparison was to see if visitors of this ‘normal’ 
staircase would express different behaviour in the Social Stairs EDL and if this 
behaviour was possibly due to one of the experiential probes in the Social Stairs 
EDL.

Numerous use sessions were found in which people expressed deviant behaviour 
(as	opposed	to	normal	i.e.	daily	transit	between	floors	in	a	building)	as	soon	as	
they came across the different experiential probes in the Social Stairs EDL. For 
an example of both video footage (top and bottom stair) and the accompanying 
data pattern, see Figure 37. From this, the design research team could conclude 
that, besides the fact that deviant behaviour had occurred in the Social Stairs EDL, 
the deviant behaviour patterns also most probably took place because of the 
experiential probes in the Social Stairs EDL.

Additionally,	after	analysing	the	first	step	data	together	with	some	of	the	related	
video footage, the design research team learned that a lot of valuable information 
about people’s behaviour wasn’t (possible to be) captured by means of the step 
data. Conversely, in the video footage this type of information was apparent. 
For instance, in the step data the design research team could see when multiple 
people visited the Social Stairs EDL or when there was a high density of treaded 
steps. By means of the video footage, the design research team could actually 
deepen their understanding about how these people had interacted with each 
other or in what way the steps had been treaded. Moreover, the design research 
team could see what people did before/after they had entered the Social Stairs 
EDL e.g. if they actively seeked or avoided the experiential probe in the Social 
Stairs EDL (see Figure 42 & Figure 43 ). These insights suggested the idea to the 
design research team, to combine the step data with the video footage into one 
dataset by means of data fusion. The video footage was therefore post-processed 
by means of automated video analysis and converted into a data format that could 
be fused with the step data. This fused multimodal dataset could then be run 
through automatic data mining software, supporting the design research team in 
more quickly (and easily) processing and plotting different types of data (i.e. step 
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top stairsbottom stairs

Figure 42: (left page) Screenshots from both the top and bottom camera showing deviant 

behaviour on the bottom staircase (the Social Stairs). Two people are trying to create a rythm 

with Bongos & Drums. (see experientialdesignlandscapes.com/socialstairs for video)

Figure 43:  (right page) This behaviour can be seen in the data patterns of both cameras and 

the stair sensors. Please note that the top stairs only shows video patterns, as the steps were 

not instrumented. The visualisation shows a difference between the behaviour on the top 

stairs (‘normal behaviour’) and the bottom stairs (‘deviant behaviour’). The same difference 

can be seen in the screenshots on the left page.

http://www.experientialdesignlandscapes.com/socialstairs
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data, video) into one combined data visualisation. Besides the fact that, in the 
beginning, in some of the video footage the design research team had already 
come across some deviant behaviour, the team could now speed up the process 
of mining all this data towards meaningful information. They could now more 
quickly and easily reveal deviant behaviour and emerging patterns across the full 
multimodal (step data and video) dataset of the Social Stairs EDL and act upon 
the acquired insights. For instance, they could now look for deviant behaviour 
and emerging patterns in the multimodal data overview, choose to zoom in more 
on certain aspects of the relevant step data or video, or even decide to conduct 
additional user interviews to deepen their understanding of the particular deviant 
behaviour they were interested in.

5.5 Influence of different Experiential  
 Probes on behaviour
The design research team had, on the basis of their vision, executed different 
design interventions in the Social Stairs EDL by means of different experiential 
probes. Following the EDL model, we now wanted to know the impact of these 
design interventions and whether (and how) the initial vision the design research 
team had on designing towards a more active workplace, had changed because 
of new insights or design indications. Therefore, we wanted to know the qualities 
of the different experiential probes between one another and how they had 
influenced	people’s	behaviour	in	the	EDL.	

In chapter 4, we explained that the EDL utilises new technologies and tools that 
offer opportunities to deal with deviant behaviour and emerging patterns and 
dig deeper into people’s behaviour (real-time and in-situ). We started section 
5.4	with	the	goal	to	find	behaviour	patterns	in	the	Social	Stairs	EDL,	but	soon	we	
realised that we didn’t have those tools available (yet) to reach this goal. With 
the more mature version of the data visualisation design of student Stijn Stumpel 
in combination with accompanying metrics and the decision tree, we were able 
to identify basic deviant behaviour patterns. We could derive deviant behaviour 
from the dataset of the Social Stairs EDL, make it tangible and it them back to 
the different experiential probes in the Social Stairs EDL. Furthermore, we could 
demonstrate that the deviant behaviour in the Social Stairs EDL, had actually 
occurred because of (one or more of) the different experiential probes in the Social 
Stairs EDL.  However, we couldn’t tell anything about the differences between 
the Experiential Probes and the outcome of these differences in the resulting 
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behaviour. In order to facilitate behaviour change through designing interventions, 
it becomes an important step to see the differences in the interaction between 
the Experiential Probes, to steer the iterative process towards intended behaviour 
change. So in the next section we will try to answer whether the deviant behaviour 
patterns found differ with the different experiential probes. 

To answer these questions we took two approaches, based on general statistics of 
the data of the Social Stairs and on the resulting data patterns explained earlier in 
this chapter. To test whether there was actual difference in the deviant behaviour 
between	the	three	Experiential	Probes,	we	first	looked	at	some	of	the	statistics	
we could get from the collected data. For this purpose we looked at the amount 
of steps that were made in each deviant behaviour session, as well as the time it 
took. The assumption was that either of the two could differ between Experiential 
Probes, if the deviant behaviour was different. This statistical analysis could then 
already tell us if there was a difference between the resulting behaviour, and how 
this manifested. 

With our second approach we wanted to go more in depth by actually looking at 
the data patterns that showed deviant behaviour. The statistics of steps or time 
do not tell much about the character of the behaviour, just about amounts and 
duration. Similar behaviour could still happen, but then just more of it.  
If there is a difference between the character of the deviant behaviour with the 
different Experiential Probes, this must be perceivable in the data patterns. For 
this purpose, six researchers were asked to cluster all the data patterns relating 
to deviant behaviour. The six clustering efforts were then analysed and combined 
through multidimensional scaling, showing us a how similar or dissimilar the six 
researchers perceived the data patterns of each of the Experiential Probes. First we 
will	explain	the	first	approach	based	on	general	statistics.

Steps & Time
From the previous step, we questioned whether the found deviant behaviour 
differed per experiential probe. If the behaviour differs, this will result in different 
accompanying stair climbing patterns and most likely also in different statistics. 
Two of the most obvious statistical parameters to look at the deviant stair climbing 
patterns were: 1) the amount of steps people had taken in each use session that 
contained deviant behaviour, and 2) the amount of time people spent with the 
experiential	probe	in	each	of	these	deviant	use	sessions.	So	in	our	first	attempt	to	
see whether there is a difference between behaviour per experiential probe we 
statistically compared these parameters. In the end, we will compare and relate 
steps and time with the found behaviour. If one of the experiential probes shows 
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significantly	more	steps	or	time	in	its	deviant	behaviour	patterns	than	one	of	the	
other experiential probes, then this can be seen as a clear indicator of a difference 
in	the	deviant	behaviour	patterns.	In	the	following	section,	we	will	first	look	at	the	
amount of steps per deviant use session between Bloom, Guitar Solo and Bongos 
& Drums. After this, we will do the same with time per deviant use session. In the 
end we will compare the results.

Steps per deviant behaviour use session
As stated previously, we wanted to know if the found deviant behaviour differed 
per	experiential	probe,	by	finding	out	if	one	of	the	experiential	probes	showed	
significantly	more	steps.	Doing	so,	we	analysed	the	amount	of	steps	people	had	
taken in the deviant use sessions of Bloom, Guitar Solo and Bongos & Drums. We 
were interested if there was a difference in the amount of steps between the three 
experiential	probes	and	if	we	could	statistically	support	our	findings.

The amount of steps (per deviant use session) with Bloom, Guitar and Drums was 
log-normally	distributed	as	verified	by	a	d’Agostino	χ2(2) statistic (Bloom: χ2(2) = 
2.83, p = 0.24; Guitar: χ2(2) = 1.37, p = 0.5; Drums χ2(2) = 1.04, p = 0.59). The 
normal distribution of the data sample allowed a one-way analysis of variance 
(ANOVA).	Homogeneity	of	the	variances	was	verified	by	means	of	Levene’s	test	
(on the absolute differences of the mean) for equality of variances: F(2,134) = 1.99, 
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Figure 44: Steps per ‘deviant behaviour’ use session plotted for each Experiential Probe.
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p = 0.14, indicating that the variation of the amount of steps of Bloom, Guitar Solo 
and Drums was the same.

A one-way between-groups ANOVA was conducted to explore the impact of the 
experiential probes Bloom, Guitar Solo and Bongos & Drums on how many steps 
people	had	taken.	There	was	a	statistically	significant	difference	at	the	p	<	0.01	
level in the amount of steps people had treaded for the three experiential probes: 
F	(2,134)	=	8.2,	p	=	.00042.	So,	there	was	a	statistically	significant	difference	found	
in the amount of steps, between Bloom, Guitar Solo and Bongos & Drums.  

Next, we wanted to know how (much) Bloom, Guitar Solo and Bongos & Drums 
differed from each other with respect to the amount of step people had taken. An 
unplanned post-hoc test, to compare the amount of treaded steps between the 
three experiential probes, indicated at a Bonferroni adjusted alpha level of  
p	<	.017	that	people	treaded	significantly	more	steps	with	the	experiential	probe	
Bongos & Drums than with the experiential probes Bloom and Guitar Solo. 

The effect size of Bongos & Drums in comparison to Bloom (d = 0.72) was found 
to exceed Cohen’s (1988) convention for a medium-sized effect  
(0.50	<=	d	<=	0.79).	The	post-hoc	statistical	power	(1-β = 0.89) was found to 
exceed 0.8, indicating that the study (when conducted repeatedly) is likely to 
produce	a	statistically	significant	result	89%	of	the	time.	

The effect size of Bongos & Drums in comparison to Guitar Solo (d = 1.002) was 
found to exceed Cohen’s (1988) convention for a large effect (d = 0.80). Here, the 
post-hoc statistical power (1-β = 0.97) was found to exceed 0.8 as well, but with a 
much higher chance, namely 97% of the time, that a next study (when conducted 
repeatedly)	is	likely	to	produce	a	statistically	significant	result.	

In conclusion, the deviant behaviour of Bloom, Guitar Solo and Bongos & Drums 
differed	significantly	(p	<	0.01).	Bongos	&	Drums	induced	significantly	more	steps	
than Bloom and Guitar Solo, which phenomenon was established by a medium-
sized effect (Bongos & Drums vs. Bloom) and a large effect (Bongos & Drums vs. 
Guitar Solo) (see Figure 44).

Time per deviant behaviour use session
Another	indicator	was,	to	find	out	if	there	was	a	difference	in	deviant	behaviour	
between Bloom, Guitar Solo and Bongos & Drums, the amount of time people 
spent with the particular experiential probe, in the deviant use sessions. We were 
interested if there was a difference in the amount of time between the three 
experiential	probes	and	if	we	could	statistically	support	our	findings.

The amount of time (per deviant use session) people had spent with the 
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experiential probes Bloom, Guitar Solo and Bongos & Drums was not log-normally 
distributed	as	verified	by	a	d’Agostino	2(2)	statistic	(Bloom:	χ2(2) = 9.10, p = 0.01; 
Guitar: χ2(2) = 0.65, p = 0.72; Drums χ2(2) = 7.01, p = 0.02). Homogeneity of the 
variances	was	verified	by	means	of	Levene’s	test	(on	the	absolute	differences	of	
the mean) for equality of variances: F(2.134) = 2.75, p = 0.06, indicating that the 
variation of the amount of time people spent in the deviant use sessions of Bloom, 
Guitar Solo and Bongos & Drums was the same.

A one-way between-groups ANOVA was conducted to explore the impact of the 
experiential probes Bloom, Guitar and Drums on the amount of time people had 
spent	with	the	experiential	probes.	There	was	a	statistically	significant	difference	
at	the	p	<	.05	level	in	the	amount	of	time	people	had	spent	with	the	experiential	
probes:	F	(2,134)	=	3.49,	p	=	0.03.	So,	there	was	a	statistically	significant	
difference found in the amount of time, between Bloom, Guitar Solo and Bongos 
& Drums.

An unplanned post-hoc test, to compare the amount of time people had spent 
with the three experiential probes, indicated at a Bonferroni adjusted alpha 
level	of	p	<	0.017	that	people	had	not	significantly	spent	more	time	with	the	
experiential probe Drums than with the experiential probe Bloom.
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Figure 45: Time (s) per ‘deviant behaviour’ use session plotted for each Experiential Probe.



134

The effect size of Drums in comparison to Bloom (d = 0.46) was found to exceed 
Cohen’s	(1988)	convention	for	a	small	effect	(0.20	<=	d	<=	0.49).	The	post-hoc	
statistical power (1-β = 0.54) was found below 0.8, indicating that the study (when 
conducted	repeatedly)	is	likely	to	produce	a	statistically	significant	result	54%	of	
the time. 
Conversely,	people	had	spent	significantly	more	time	with	the	experiential	
probe Drums than with the experiential probe Guitar. The effect size of Drums in 
comparison to Guitar (d = 0.66) was found to exceed Cohen’s (1988) convention 
for	a	medium-sized	effect	(0.50	<=	d	<=	0.79).	Here,	the	post-hoc	statistical	
power (1-β = 0.72) was found below 0.8 as well, indicating that the study (when 
conducted	repeatedly)	is	likely	to	produce	a	statistically	significant	result	72%	of	
the time.

In conclusion, the deviant behaviour of Bloom, Guitar Solo and Bongos & Drums 
differed	significantly	(p	<	0.05).	Bongos	&	Drums	didn’t	induce	significantly	more	
time than Bloom; there was a small effect (d = 0.046). However, Bongos & Drums 
did	induce	significantly	more	time	than	Guitar.	This	phenomenon	was	established	
by a medium-sized effect (d = 0.66) (see Figure 45).

Comparing the perceptions on the data patterns
In the previous insight, there was a difference in deviant behaviour (i.e. amount 
of steps and time) between Bloom, Guitar Solo and Bongos & Drums the 
question arose in the design research team if the deviant behaviour data patterns 
themselves differed per experiential probe. In other words, did Bloom, Guitar 
Solo or Bongos & Drums induce data patterns (related to deviant behaviour) that 
typically	belonged	to	one	of	the	experiential	probes?	If	one	of	the	experiential	
probes induced a particular type of (unique) behaviour, than this could be seen as 
a way that the experiential probes differentiated themselves between one another. 
Furthermore, this could be seen as an indicator that people’s behaviour had been 
different throughout the different design interventions in the Social Stairs EDL.

To explore if particular data patterns were closely related or even corresponded 
with each other, the technique of card-sorting (Rosenfeld & Morville, 2002) 
was selected. Card-sorting comprises “sorting a series of cards, each labelled 
with a piece of content or functionality, into groups that make sense to users or 
participants” (Mauer & Warfel, 2002, p. 2). With the card-sorting technique, the 
design research team wanted to get insight in similarities and/or dissimilarities 
between the different deviant behaviour data patterns. Six people of the design 
research team independently clustered the different deviant behaviour data 
patterns of Bloom, Guitar Solo and Bongos & Drums (see Figure 46). All deviant 
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behaviour data patterns that were found with the three Experiential Probes were 
printed	on	137	separate	cards.	After	this,	the	cards	were	independently	classified	
in different categories by the six participants. Participants had the freedom to 
cluster the cards in whatever way they wanted. For instance, one participant 
clustered the cards by means of music; another participant looked purely at the 
visual patterns and created clusters accordingly. Participants were asked to do an 
‘open card sort’ i.e. a card sort technique “in which subjects can determine their 
own	groupings	by	first	sorting	the	cards	and	then	labelling	the	resulting	piles”	
(Deaton,	2002,	p.	4).	For	further	clarification,	a	‘closed	card	sort’,	i.e.	a	card	sort	
technique	”in	which	the	groupings	are	defined	by	the	researcher	and	the	subject	
is	putting	object	cards	into	the	defined	groups”	(Deaton,	2002,	p.	4),	could	have	
also been selected. As we were interested in exploring and discovering if the 
particular data patterns on the cards were closely related to (or even corresponded 
with) each other, we asked the participants to do an ‘open card sort’ thus to come 
up with own names for the categories in which they placed the cards. In the end, 
the	participants	created	successively	eight,	fifteen,	eight,	eleven,	seventeen	and	
fifteen	categories	of	cards.	So,	for	instance,	one	participant	had	assessed	all	137	
cards on how they differed from or related to each other, and eventually created 8 
different categories of all the cards.

Figure 46: Card-sorting of the data patterns in progress. Each partipant sorted these cards 

with deviant behaviour patterns to their own preference.
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Dissimilarity matrix
The design research team wanted to get insight in the mutual similarities (and 
dissimilarities) between the different deviant stair climbing patterns. Furthermore, 
they wanted to explore if they could statistically support found similarities (or 
dissimilarities) between the different deviant stair climbing patterns. Therefore, 
based on the six independent card-sorting exercises and the resulting clusters, a 
dissimilarity matrix was generated by summing all of the six individual card-sorting 
exercises by means of the card-sorting application xSort (Enough Pepper, 2013).  
The resulting dissimilarity matrix represented the total distances between the 
individual cards i.e. how similar or dissimilar the different deviant stair climbing 
patterns had been perceived by the participants. The lowest values in this matrix 
indicated that little participants put these cards, of the concerning cells in the 
matrix, in a different category. So these individual cards were perceived similar 
or related by many participants. High values in the matrix indicated that many 
participants put the concerning cards in a different category. So many participants 
perceived these individual cards as different. 

The design research team was not so much interested in the individual distances 
(i.e. the similarities or dissimilarities) between individual stair climbing patterns. 
The team wanted to know if the stair climbing patterns differed per experiential 
probe	Bloom,	Guitar	Solo	and	Bongos	&	Drums	by	finding	out	the	distances	
between them. Therefore, the values of the individual cards in the dissimilarity 
matrix were linked back to the experiential probes Bloom, Guitar Solo and Bongos 
& Drums (and their sub-designs) that they originated from. In other words, the 
average of all the individual cards that belonged to one particular sub-design of 
Bloom was calculated. The average of the individual cards of another sub-design 
of Bloom was calculated, and so on. This resulted in a dissimilarity matrix that 
described the individual distances between the sub-designs of Bloom, Guitar Solo 
and Bongos & Drums. Moreover, this dissimilarity matrix described the individual 
distances between Bloom, Guitar Solo and Bongos & Drums as the eight different 
sub-designs together formed the three experiential probes Bloom, Guitar Solo 
and	Bongos	&	Drums.	Now	the	design	research	team	finally	found	the	individual	
distances between the eight different sub-designs and thus Bloom, Guitar Solo 
and Bongos & Drums. The design research team still wanted to know if the stair 
climbing patterns differed per experiential probe Bloom, Guitar Solo and Bongos 
& Drums. To explore if this was the case, the technique of Multidimensional 
Scaling (MDS) was selected.
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Multidimensional scaling
MDS is a set of data analysis methods, with which it is possible to deduct the 
dimensions of the perceptual space of subjects (Karapanos & Martens, 2007). For 
this to be possible, raw data is needed in the form of measurements of global 
similarity or dissimilarity of objects under investigation. In this way, the outcome 
can	be	processed	as	a	spatial	configuration	in	which	the	objects	are	represented	
as points. The objects are arranged in such a way, that the distance between two 
objects visualise the similarity between those points. The further the two points 
are apart, the more dissimilar they are (Karapanos & Martens, 2007). With MDS the 
design research team wanted to explore if the (sub-designs of) Bloom, Guitar Solo 
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Figure 47: Three clusters created by multidimensional scaling of the distance matrix.
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and Bongos & Drums were perceived differently by the six participants. If so, then 
their stair climbing patterns were also perceived differently, indicating that one (or 
more) of the experiential probes induced different deviant stair climbing patterns 
(thus behaviour) than the other.

The dissimilarity matrix was imported into a MDS software environment called 
XGms (Martens, 2009). With XGms, the design research team could create a 
multidimensional model of the (sub-designs of the) experiential probes Bloom, 
Guitar Solo and Bongos & Drums by means of optimising the amount of 
dimensions in which the distances between the experiential probes could be 
represented. Goal of this multi-dimensional model was to capture the subjective 
perception of the six participants in assessing the stair climbing patterns of the 
different experiential probes, in one single image that was easy to understand. 

By means of XGms, on the basis of the dissimilarity matrix, an optimised multi-
dimensional model was created where the perceived similarities and dissimilarities 
between the experiential probes were represented as points in a multi-
dimensional space (see Figure 47). Furthermore, connections were drawn between 
the points i.e. the (sub-designs of the) experiential probes that were perceived 
most similar. Bongos & Drums formed a separate cluster, which indicated that 
Bongos & Drums was perceived different than the other experiential probes by 
the six participants. So, the question that the design research team had in the 
beginning	was	verified	by	the	multi-dimensional	model;	the	deviant	stair	climbing	
patterns of the experiential probes themselves differed. 

5.6 Reflections
In chapter 4 we proposed the model of the Experiential Design Landscape. In this 
chapter we questioned if, and how, such a model could work in designing for (and 
finding)	deviant	behaviour.	We	have	discussed	the	application	of	the	EDL	model	
by means of the case study of the Social Stairs and we have elaborated on some 
of the practical implications for each step of Envisioning, Designing Interventions, 
Acquiring	Data	and	Analysing,	and	Reflecting	&	Validating,	in	the	model.	In	
particular the latter step of getting meaningful information from the dataset to 
feed back into the vision appeared to be quite complex.

In this chapter we demonstrated that the EDL model that was proposed in chapter 
4 could actually be applied. Based on a vision, the design research team was 
able to design interventions by means of different Experiential Probes. These 
Experiential Probes, in turn, were placed in the EDL and data was acquired 
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about them ‘in use’ in the context of the EDL. Finally, this data was translated 
into meaningful information and analysed, and fed back into the (initial) vision 
of the design research team. So, with the Social Stairs and the accompanying 
Experiential Probes, the design research was able to create an environment in 
which	they	could	place	different	design	interventions,	acquire	continuous	flows	of	
rich	data	on	people’s	response	and	behaviour,	and	learn	‘on	the	fly’	how	to	design	
for deviant behaviour.

Secondly, in this chapter it was demonstrated that the EDL and the accompanying 
Experiential	Probes	influenced	people’s	behaviour	i.e.	that	deviant	behaviour	
had occurred as a consequence of the Social Stair EDL (and the accompanying 
Experiential Probes). Comparing video footage of the Social Stairs EDL with video 
footage that was recorded simultaneously in an identical (normal) staircase, one 
floor	higher	than	the	Social	Stairs	EDL,	indicated	this.	

Thirdly, in this chapter it was demonstrated that the found deviant behaviour 
differed per Experiential Probe. By means of statistically analysing the amount of 
steps	and	time	per	deviant	use	session,	and	analysing	the	specific	data	patterns	
of	the	different	Experiential	Probes,	it	was	verified	that	there	was	a	difference	in	
deviant behaviour between the Experiential Probes. So, different Experiential 
Probes led to a different type of deviant behaviour. With this insight, the design 
research team had found a mechanism to design for different types of deviant 
behaviour and to empower people to change their behaviour.

At this moment, the design research team cannot make any claims on whether 
the daily activity of the people in the EDL has increased. This case study was not 
intended for this purpose yet. The Social Stairs were an instrument to develop the 
EDL	method.	The	design	research	team	first	had	to	find	out	whether	they	could	
change, or elicit new behaviour through Experiential Probes in an EDL. In future 
studies with the Social Stairs this aim for measuring and comparing daily activity 
over time will be taken. Through a baseline measurement with an instrumented 
staircase a comparison can hopefully be made after a new longitudinal exploration 
in	a	new	Social	Stairs	EDL.	In	chapter	7	we	reflect	more	on	the	relation	between	
analysis and validation in the different phases of the EDL method.

With the Social Stairs EDL, the design research team now mostly looked at the 
global (deviant) data patterns. Where applicable and necessary, they could zoom 
in to particular data patterns and look more closely at the concerning deviant 
behaviour. However, when designing for a more active lifestyle, a designer 
should know more than just this global image. Preferably, a designer would like 
to know why people express particular behaviour. As stated previously in chapter 
4, a designer would like to know what reasons or beliefs lay at the basis of their 
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behaviour. By gaining understanding about why people do the things they do, a 
designer can gain important information (or inspiration) to get the right design 
and the design right. One way to do this is to track people personally and this 
way follow how their behaviour evolves over time. With the Social Stairs EDL case 
study this could have been explored, for instance by means of face-recognition. 
This way, regular visitors of the Social Stairs can be recognised and their behaviour 
can be tracked over time. 

Regarding deepening their understanding about why people do the things they 
do, designers could for instance actively approach people that show deviant 
behaviour in the Social Stairs EDL. One way to do this, mentioned previously 
in chapter 4 as well, is Adaptive Experience Sampling (A-ESM) (Vastenburg & 
Romereo, 2010). In chapter 6, we will discuss more extensively on A-ESM and 
the possibilities of following people individually in the context of an EDL. For this 
discussion we use a case study called Bouncers.



6
Bouncers
In this chapter, we will present a case study called 
Bouncers. Bouncers was inspired by the social 
engagement in that the design research team came 
across with the Social Stairs. As sports participation 
is declining in sports clubs (Vail, 2007), the design 
research questioned whether they could create social 
connectedness through a virtual club. The design 
research team saw the technological possibilities to 
connect people through a virtual connection, to help 
people motivate their friends and family towards daily 
physical	activity,	together.	In	this	chapter,	we	will	reflect	
on the possibilities and differences between developing 
such a virtual EDL in relation to for instance the ‘physical’ 
Social Stairs. Goal of this chapter is not so much to 
address the outcome of Bouncers, but more about the 
further development of the EDL method.
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In chapter 5, we demonstrated that we could close the loop of the EDL model and 
that	the	model	could	be	executed.	We	also	briefly	discussed	the	opportunities	
we saw to develop a virtual EDL and follow people individually, and more 
closely and acquire personal data. With the emergence of new behaviour 
tracking technologies and the wealth of sensors (e.g., acceleration, GPS) people 
nowadays already carry in their pockets by means of their smartphone, there are 
unprecedented possibilities to build such an EDL that more deeply intervenes in 
people’s everyday life. Designers can then go beyond the overall impression of 
people’s behaviour in the EDL (like in the Social Stairs) and dig deeper into the 
personal (intrinsic) motivations or beliefs behind their behaviour, by means of for 
instance Adaptive Experience Sampling (A-ESM) (Vastenburg & Romero, 2010). 
Moreover, different unforeseen behaviour can also come across that can inspire or 
inform designers towards new design interventions. Consequently, in such an EDL, 
design interventions will be done differently when having access to such personal 
data of people by following them longitudinally, actively empathising with them 
and personally questioning them by means of for instance A-ESM.

Seeing your friends’ daily activity - a scenario
Not only seeing how active you are throughout day, but also how active your 
friends are. That’s the idea behind Bouncers (see Figure 48). Bouncers shows your 
daily activity and that of your friends on your smartphone wallpaper. Each friend 
is represented by one coloured ring. The biggest ring, that’s you. Bouncers runs 
in the background of your phone as an Android wallpaper. In one glance you can 
see how active you and your friends are. As it acts in the periphery of the user, 
Bouncers is subtle and always there.

Bouncers follows you and your daily activity throughout the day (see Figure 49). All 
activity counts; be it taking the dog for a walk or the daily bike ride to the grocery 
store. The more active you are throughout the day, the faster your Bouncers ring 
moves across the screen (see Figure 50).

Besides encouraging you towards a more active lifestyle, Bouncers makes you 
aware of your lifestyle and that of your friends. It can help you understand your 
daily activity and that of your friends. Bouncers also strengthens social ties with 
your friends, as you suddenly know about your friends daily activity level (see 
Figure 51).  
This creates a bond and can trigger social interaction to learn more about 
someone’s activity or to coach him/her to be more active. By means of Bouncers, it 
is possible to keep up with your social life and be more active throughout the day 
together with your friends (see Figure 52).
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Figure 48: A family sharing their daily activity through Bouncers

Figure 49: Daily activity, such as riding a bicycle is measured and shared through the app
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Figure 50: The bicycle ride can be seen through the speed of the ring of that person.

Figure 51: The people using Bouncers can discuss their daily activity through messaging.
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6.1 Bouncers
In	this	section,	we	will	briefly	introduce	the	first	version	of	the	Bouncers	EDL	
by	going	stepwise	through	the	EDL	model.	The	first	design	intervention	in	the	
Bouncers EDL was Bouncers Activity Wallpaper, Bouncers in short, developed by 
Terence Nelson and Sander Bogers. First the vision behind the Bouncers EDL will 
be explained. Next, we will elaborate on what the Bouncers EDL encompassed 
and	explain	the	design	of	its	architecture.	We	conclude	this	section	with	reflections	
on how Bouncers contributed to the further development of the EDL method.

Envisioning a virtual daily activity club
With the Social Stairs, the design research team had already seen that people play 
together and socially engage with each other. With Bouncers, the design research 
team got inspired by the rationale underlying traditional sports clubs in society 
and their ability to socially connect people and sports. For decades, traditional 
sports clubs have been the place where people meet to exercise, compete and 
socialise together. Sports clubs are not just for exercise, practice and competition. 
They are also an extension of people’s social life, status and identity. Traditional 
sports clubs are however vanishing rapidly nowadays and people’s active 
participation in sports clubs is declining (Vail, 2007).

Figure 52: Through this emergent behaviour a more common understanding and awareness 

on daily activity is built.
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With Bouncers, the design research team explored the concept of socially 
connecting people, aimed at daily activity. Traditional sports clubs are now 
declining in members (Vail, 2007). With the technological possibilities of present 
(digital) technologies like smartphones, Facebook, Twitter etc., the design research 
team saw opportunities to connect people and their daily activity in a virtual way. 
How can you bring people together (e.g., physically, virtually, mentally, socially), 
no matter what their level or goals are, and support them in adopting a more 
active	lifestyle?

Recent initiatives to create such virtual social communities to share sports and 
activity data with each other, come from companies like Nike, Adidas, Fitbit, 
Jawbone and so on. As explained in chapter 2, most of these companies apply 
the adage that ‘the number will tell the tale’. Common denominator of how 
their products give feedback to their users is often in the form of numbers, stats, 
indices and graphs. With Bouncers, the design research team aimed to stay away 
from representing data in the form of stats and graphs (as discussed in chapter 
2).	Moreover,	Bouncers	didn’t	aim	to	fulfil	any	functional	user	need	or	whatsoever.	
Instead, the design research team wanted to create an open proposition, giving 
only that much information in an aesthetic way so that people could explore 
and	define	their	own	meaning	with	respect	to	Bouncers.	During	this	process	of	
meaning creation, the design research team intended to come across unexpected 
use (and behaviour) patterns and through these patterns learn more about people 
and what values and meaning are important to them. We elaborate more on the 
analysis of the use of Bouncers in section ‘Analysing the use of Bouncers’.

First design intervention: Bouncers Activity Wallpaper
Bouncers is a live wallpaper for Android smartphones that visualises one’s daily 
activity and that of his/her friends (Nelson et al., 2012). Bouncers is designed to be 
non-obtrusive and provide a subtle way of displaying information during everyday 
use of your smartphone. As illustrated in Figure 53, Bouncers shows different rings, 
each with their own unique colour, bouncing on your smartphone’s wallpaper. The 
large ring represents the owner of the phone and the smaller rings represent his/
her selected friends. The speed of each ring corresponds to the daily activity of 
each friend. To calculate the speed of each ring, Bouncers uses the data of the 
internal accelerometer of the Android smartphone and processes it as a rolling 
average. Doing so, the speed of each ring correlates with the general amount 
of physical activity of an individual. The resulting representation is therefore not 
immediate and could only be perceived over time. The latter was important, 
because the design research team was interested in designing for more frequent 
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and	structural	daily	activity	and	for	people	to	reflect	throughout	the	day	on	their	
own daily activity, in comparison to their friends.

To be able to connect all involved smartphones to each other, Bouncers makes 
use of a server system with several databases(see Figure 54). After the installation, 
Bouncers asks each smartphone to periodically to send its actual internal 
acceleration sensor value and the actual value of the operating speed of the 
personal Bouncers-ring (i.e. the owner of the smartphone) to this cloud server 
system.	On	the	cloud	server	there	are	two	databases.	The	first	database	contains	
all user data (name, email address, assigned user ID) that is acquired when people 
register and install Bouncers on their smartphone. Besides anonymising the user 
data, this particular database also requests and stores the real-time values of the 
internal acceleration sensor of each smartphone and the real-time values of the 
operating speed of the owner’s Bouncers-ring. The second database contains the 
list of Bouncers-friends of each user ID and combines this list with the data of the 
first	database	to	determine	which	user	IDs	are	coupled	and	so	which	acceleration	
values and related operating speed values have to be shared with which 
smartphone. On each smartphone, Bouncers subsequently requests, processes 

Figure 53: The Bouncers Activity Wallpaper. Friends connect their daily  

activity through bouncing rings on the wallpaper of their smartphones.
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and calculates the values it needs to represent people’s personal activity and the 
activity of their friends in the different coloured rings (and their operating speed) 
in everyone’s smartphone wallpaper.  
Bouncers was promoted by word-of-mouth and through email and social media 
(Twitter, Facebook). It quickly gained interest, which resulted in quite a number 
of people who wanted to try out the wallpaper. Over 30 people spread over 12 
groups, used Bouncers for up to a maximum of 4 weeks.

Acquiring data in the Bouncers EDL
The architecture of the Bouncers EDL is designed to enable remote user 
observation real-time and over extended periods of time. Besides acceleration 
data of each smartphone, which form the basis of the main functionality of 
Bouncers Activity Wallpaper, the architecture of the Bouncers EDL can be 

Figure 54: The architecture of the Bouncers activity wallpaper, Each user of Bouncers 

connects to a server, which then shares activity data with his or her friends. 
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extended to keep track of different other ‘idle’ sensors as well. These ‘idle’ 
sensors don’t affect the functionality of Bouncers Activity Wallpaper but when 
necessary can be turned on by the design research team to elicit more (contextual) 
information in the Bouncers EDL. For instance, each smartphone’s microphone 
can be turned on to record real-time and in-situ auditory data. Furthermore, 
the Bouncers EDL can track if, and how many times, a particular smartphone 
is unlocked and subsequently its (home) screen is viewed by the user. Other 
sensors that can be approached through Bouncers, and that are commonly part 
of the standard infrastructure on a majority of today’s smartphones, are the GPS 
sensor, digital compass, camera and a possible available light sensor. Output 
wise, through Bouncers EDL, each connected smartphone can also receive 
prompts to produce instant auditory feedback (e.g., tones, music) or display visual 
information (e.g., visual cues, messages, questions). Next to these automatic 
forms of ‘hard’ data acquisition that are part of the Bouncers EDL architecture, the 
design research can also decide to acquire ‘soft’ data by means of intervening and 
interacting with people (virtually and/or physically) in the Bouncers EDL e.g., by 
conducting interviews.

We already talked about the complexity of human behaviour in people’s 
everyday life. Through the application of the EDL and the highly instrumented 
Experiential Probes we aim to gain understanding on the interaction people 
have	with	these	design	probes.	A	single	sensor	data	set	is	often	not	sufficient	
to grasp all the complexities of human behaviour. Through data fusion more 
insight can be found; the whole can become more than the sum of its parts. 
With the Bouncers EDL we now created a platform with access to an abundance 
of sensors. With the complexity of human behaviour in mind, it now became 
rather appealing to address all the sensors in the mobile phones running 
Bouncers. However, this creates a new complexity, to fuse all the data and 
translate it to meaningful information. Therefore, a trade-off clearly has to 
be made in collecting the complexity of human behaviour, without getting 
stuck in the complexity of the collected amount of data. Future technological 
developments will stretch this trade-off, as behaviour recognition algorithms will 
improve further.
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Analysing the use of Bouncers
The experiential probes that are introduced in the Bouncers EDL have an open 
character and intend to let people, through interaction with the experiential 
probes, create or assign meaning to them. The experiential probes and the 
EDL keep track of their use and the behaviour of people and acquire data. By 
means of the architecture of the Bouncers EDL, the design research team can 
analyse the acquired data and learn from how people used the experiential 
probes of behaved in the EDL. This can be done real-time and over extended 
periods of time. Moreover, just like with the Social Stairs, the design research 
team can combine the different types of data (e.g., acceleration values, interview 
data). Combining this data can help the design research team with interpreting, 
characterising and reconstructing certain behaviour, and this way gaining a better 
understanding of people’s behaviour, their motivations, beliefs etc. 

With	this	first	version	of	the	Bouncers	EDL,	the	design	research	team	learned	
about people’s daily activity level (throughout the day) and with whom these 
people shared this information. Furthermore, interviews were conducted with 7 
people in the Bouncers EDL. In the interviews, the design research team came 
across different types of unforeseen behaviour that had occurred in the Bouncers 
EDL. For instance, people had been sending Whatsapp messages to others, 
telling them to ‘get off the couch’ and be more active. Another type of behaviour 
that had occurred was that people had become more self-aware of their daily 
activity and that of others in their group. This self-awareness had triggered an 
intimate conversation in the concerning Bouncers-group about the unhealthy 
lifestyle of one of their friends. Subsequently, some group members decided to 
coach and support their friend in being more active throughout the day.

Reflections
The Bouncers EDL was considered promising by the design research team. The 
design intervention in the form of Bouncers Activity Wallpaper, enabled people 
to socially connect, share and follow each other’s daily activity in a non-obtrusive 
way. Bouncers provided an alternative, in comparison to the aforementioned stats 
and graphs, in the form of a subtle peripheral trigger each time the user would 
interact with his/her phone. Moreover, Bouncers didn’t give any direct feedback 
or whatsoever on how active you were or should be. The abstract and open 
visualisation enabled people to give meaning to it themselves and it empowered 
them (and their friends) in learning more about their daily activity and behaviour. 
Besides that, the abstract visualisation allowed privacy as well, as no concrete 
meaning could be derived from the visualisation.



152

With the Bouncers EDL, the design research team had also developed a 
potentially powerful and multi-functional architecture to acquire data. Where the 
Social Stairs EDL was limited to the physical space of the staircase and very much 
dependent on people taking the stairs, the Bouncers EDL potentially had a much 
bigger range and easier upscalability. Installing a new wallpaper is done easily, 
quickly and can be done from a distance; visiting a particular physical staircase in 
a building is a different story. Moreover, people tend to carry their smartphone 
all the time and anywhere. Its sensors are usually ‘always ON’, giving potentially 
unprecedented possibilities to follow people individually, real-time and intervene 
deeply	in	their	everyday	life.	While	in	the	Social	Stairs	it	remained	difficult	for	
the design research team to know who the people in the EDL were and how the 
population of the Social Stairs changed or evolved over time, with the Bouncers 
EDL (and its architecture) the design research team could potentially keep track 
of possible population changes as well as individual changes over time. In order 
to address this matter in the Social Stairs EDL, technologies like for instance 
face-recognition could be added to the EDL architecture to get a better grip on 
individual or population changes.

Considering the aforementioned possibilities and the fact that the design 
research team could gain access to such diverse large quantities of individual 
and contextual data, a second version of the Bouncers EDL was designed. In 
this version, Bouncers Activity Wallpaper was engineered and made available 
for free in Google Play, Google’s app distribution platform for Android. People 
could now download Bouncers on their smartphone from anywhere in the world, 
which offered opportunities to probe with a diverse (and possibly more global and 
unknown) audience in the Bouncers EDL. Furthermore, a more mature version of 
the data acquisition and analysis architecture of the Bouncers EDL was designed. 
A	dashboard	was	designed	specifically	to	follow	all	the	people	in	the	Bouncers	
EDL and stay in touch with them. In section 6.3, we elaborate on this dashboard 
and how data could be acquired and analysed in the Bouncers EDL.

6.2 Design interventions in the    
 Bouncers EDL
In	this	section,	we	reflect	on	a	selection	of	experiential	probes	that	were	
developed	after	the	first	version	of	Bouncers	Activity	Wallpaper	and	we	highlight	
how the related design interventions contributed to the development of the 
Bouncers EDL.
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First,	we	reflect	on	how	these	experiential	probes	were	set	out	in	the	Bouncers	
EDL	and	the	way	they	gave	personal	feedback	to	people.	Secondly,	we	reflect	
on an exploration of the design research team on when to give people feedback 
in	the	Bouncers	EDL.We	conclude	this	section	with	a	reflection	on	how	the	
abovementioned explorations contributed to the general development of the EDL 
method.

Different types of feedback
With Bouncers Activity Wallpaper, people could get a general impression on how 
active they personally were throughout the day and compare themselves with 
their friends. Instead of representing literal numbers and graphs on how active 
people were throughout the day (like the existing products on the market do), 
Bouncers Activity Wallpaper represented information in an open and abstract 
manner. People were represented by different coloured rings and the speed 
of the different rings depended on the average individual daily activity. In the 
following, we discuss two alternative experiential probes that the design research 
team probed in order to learn more about the type of feedback they could give 
to people and how they (and the people themselves) could gain more insight in 
the(ir) behaviour in the EDL. Both experiential probes were probed one after the 
other with six people for at least three days. After each experiential probe, a short 
fifteen	minute	interview	was	conducted	with	each	of	the	participants.	After	the	
interview the participants were asked to try a different experiential probe.

Bars
The design research team experimented with other visualisations than the 
coloured Bouncers rings, to explore possibilities and see what people prefer 
and how it triggered their behaviour. For example, an experiential probe was 
created that made a step towards more concrete visualisation (see Figure 55). 
This experiential probe showed two columns with bars. One column visualised 
microphone volume input; the other one visualised the phone’s accelerometer 
data. Each bar in a column represented an average of two minutes. In total, the 
visualisation showed the microphone and accelerometer data values of the last 
hour. With this experiential probe the design research team wanted to explore 
the value of such a visualisation. While probing, the design research team soon 
realised that this type of visualisation was no different than representing graphs. 
However, people did like the fact that they could see a history of the last hour.

Growing stains
Based on the abovementioned insights, an evolutionary experiential probe was 
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designed in which people could see an accumulation of the microphone and 
accelerometer data values (see Figure 55). The different circles in the wallpaper 
represented different types of behaviour and contextual information e.g., physical 
activity, environmental noise, the number of conversations you had throughout 
the day etc. The size of the circles represented the amount of that particular 
behaviour or contextual information throughout the day. This visualisation was 
updated continuously throughout the day. Moreover, this experiential probe was 
programmed in such a way that it would suddenly play bird sounds when there 
was low activity (thus low acceleration) and little sound. People liked the fact that 
they could see the visualisation ‘grow’ throughout the day. Moreover, they could 
link back parts of the visualisation to for instance busy or quiet moments on that 
day. However, the fact that the experiential probe would suddenly start to make 
sounds was only appreciated when the timing was right, for instance when people 
could be disturbed (e.g., during lunch breaks, after work). This insight taught the 
design research team to be careful when to intervene in the Bouncers EDL but 
also suggested the idea to expand on this and link it to A-ESM. On these matters 
we elaborate in section ‘Empathising with people in the Bouncers EDL’. 

From the two abovementioned experiential probes and the informal evaluations, 
the design research team had gained a bit more insight in the type of feedback 
it could give. Furthermore, they had learned that they could experiment with 
giving immediate feedback (like the bars) or feedback over time (like the growing 

Figure 55: The Bars Experiential Probe (left) and the Growing 

Stains Experiential Probe (right). 
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stains). This aspect was even relevant for one of the latest versions of Bouncers 
Activity Wallpaper. In the latest version of the wallpaper, it took quite long before 
you could see your Bouncers-ring move any faster for instance, after a short 
walk. Therefore, the wallpaper was updated with a more sophisticated algorithm 
that would give people immediate feedback about their activity by letting 
their Bouncers ring move instantly after they for instance, had gone for a walk. 
Conversely, these short high intensity movements were weighted against the 
activity in the long run, so the impact was only momentary.

Feedback over time
To explore the value of feedback over time in the Bouncers EDL, the design 
research team created an experiential probe with which people could create day 
summaries on the basis of their daily behaviour.

Mosaic
This experiential probe kept track of people’s daily activity and behaviour by 
means of monitoring their smartphone’s accelerometer data, ambient sound 
level (i.e. microphone input) and phone usage (i.e. measuring when people 
unlocked the screen). The design research team used these variables to capture 
the behaviour of a person or the context he/she was in. Based on the value of 
these variables, the experiential probe generated an image, on that person’s 
smartphone wallpaper throughout the day that consisted of little blocks in 
different colours. These blocks were drawn and added to the mosaic when a 
particular daily activity or behaviour exceeded a certain threshold. For instance, 
if a person had been active recently, a red block would be drawn; if a person had 
unlocked	his	smartphone	five	times,	one	yellow	block	would	be	added	to	the	
mosaic pattern etc. After each day, the experiential probe stored the summary 
(mosaic) image of that day. This way the user could look back and for instance, 
compare that day with previous days to see if there were any visible differences 
(see Figure 56). The generated images didn’t give any concrete information or 
whatsoever. Nor did the design research team instruct the people in the Bouncers 
EDL or explain to them what the summary images meant. Just like Bouncers 
Activity Wallpaper, the daily summary images were designed to be open so that 
people could give their own meaning to them. The design research team left it up 
to the people in the Bouncers EDL to decide for themselves what they could mean 
for them.

This experiential probe was probed in the same procedure as the two 
aforementioned experiential probes; six people used the experiential probe 
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for	at	least	three	days.	After	three	days,	a	short	fifteen	minute	interview	was	
conducted with each of the participants. While probing, the design research team 
learned that several people found the experiential probe interesting and useful. 
People actively compared the daily summary images between one another and 
consciously	took	the	time	to	understand	and	reflect	on	the	differences	between	
them.  
In essence, the daily summary images were recordings of people’s daily behaviour, 
similar to what the stair data patterns were for the Social Stairs EDL. However, 
minor difference in comparison with the Social Stairs EDL, was that people 
themselves in the Bouncers EDL could now also view the personal data they had 
produced throughout the day. Moreover, people themselves could now explore 
what this data could mean for them, which was also what the design research 
intended with this experiential probe.

The design research team had access to these recordings as well, so in theory the 
team could compare and analyse people’s days and behavioural data patterns. 
Conversely, besides the fact that the design research team got inspired by the 
given possibilities to analyse or compare these data patterns, it appeared to be 
difficult	to	interpret	these	patterns	and	gather	inspiration	or	information	from	
them. For the people in the EDL, who produced these patterns themselves and 
who could regularly check how the Mosaic was built up throughout the day, these 
patterns could possibly be more easy to interpret and more meaningful. For the 
design research team, this was a different story as they only had access to the 

Figure 56:  The Mosaic Experiential Probe and a collection of 4 different days and their daily 

patterns.
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completed data patterns per day. So the design research team could only say 
something about the development of these patterns over time, but not so much 
about people’s behaviour over time. 
The aforementioned insights were used in the further development of the 
Bouncers EDL and to think of ways how to represent such data that is recorded 
over time in the Bouncers EDL. One way that the design research team came up 
with to gather such data was the creation of a dashboard for the Bouncers EDL. 
We elaborate more on this in section 6.3 and 6.4.

Reflections
In	the	previous	sections	we	reflected	on	a	selection	of	experiential	probes	and	
discussed the type of feedback experiential probes can give and the timing of 
this feedback in an EDL. Most products that are currently on the market depart 
from the notion ‘more information is better’ and ‘the numbers will tell the tale’. 
With Bouncers Activity Wallpaper, the design research team deliberately aimed 
to give abstract feedback in the periphery of the user. Furthermore, the design 
research intended to stay away from representing numerical data and kept the 
meaning of the experiential probe as much open as possible. Doing so, all kinds 
of requests from different directions came across e.g., local therapists who saw an 
application for Bouncers Activity Wallpaper to stimulate active sitting behaviour in 
the classroom, doctors who wanted to ‘prescribe’ the wallpaper for their chronic 
(inactive) patients etc. 

Recently, there has been an initiative to use Bouncers Activity Wallpaper as 
part of the Gezondheidsrace (Health-race). The Gezondheidsrace is an annual 
competition between several (neighbourhoods of) villages near Eindhoven where 
local residents are asked to form teams, download Bouncers Activity Wallpaper, 
sign up for the race online and challenge each other to become the most active 
village of 2014. After registration the residents can get immediate feedback on 
their own daily activity and the activity of their friends and neighbours by means 
of Bouncers Activity Wallpaper on their smartphone. On the Gezondheidsrace-
website the residents can keep track of the general activity of their village and how 
their team is performing.

Using the Bouncers EDL in an event like the ‘Gezondheidsrace’ can possibly 
bring new inspiration or insights for the design research team in for instance 
how to keep track of people individually and in groups, neighbourhood 
vs. neighbourhood, real-time and in the course of time. Conversely, these 
opportunities also bring new challenges on which we elaborate in section 6.3 and 
reflect	on	in	section	6.4.
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6.3 Building a continuous relation   
 with people in the Bouncers EDL
While setting up a virtual EDL with which a design research team can follow 
people closely and individually, one has to think of ways how and when to retrieve 
feedback from the virtual EDL. Moreover, based on this data, one has to think 
about when and how to intervene in the virtual EDL.

In	this	section,	we	first	reflect	on	a	dashboard	that	was	developed	to	keep	track	of	
(individual)	behaviour	and	occurrences	in	the	Bouncers	EDL.	Next,	we	reflect	on	
how this dashboard potentially could be used to (remotely) empathise with people 
in	the	Bouncers	EDL.	We	conclude	this	section	with	general	reflections	on	the	
further development of the EDL method.

Keeping up with behaviour and occurrences in the 
Bouncers EDL
In order to keep track of (individual) occurrences and behaviour in the Bouncers 
EDL, the design research team created a dashboard on which each person in the 
EDL was represented by a Bouncers ring (see Figure 57). With this dashboard, 
the design research team could follow the people in the Bouncers EDL, real-time 
and in the course of time. The design research team could see for instance, who 
was connected to who, how active they (and their friends) were etc. Furthermore, 
the	design	research	team	could	filter	on	activity	level,	groups	that	were	online/
offline	in	the	Bouncers	EDL	(i.e.	if	they	had	the	wallpaper	currently	running	on	
their smartphone or not) etc. The design research team could also zoom in on 
each Bouncers-ring and explore for instance, the accumulated daily activity of that 
person and the average activity of his/her Bouncers-friends. 

The information on the dashboard was updated continuously so the design 
research team could work in continuous (feedback) loops. So for instance, after 
an update of Bouncers Activity Wallpaper, the design research team could 
immediately observe, analyse and (re)act upon the impact of the updated 
wallpaper in the Bouncers EDL. Furthermore, the accompanying data that was 
acquired, was logged which enabled the design research team to go back into 
the history of the (personal) data. For instance, if a particular Bouncers ring was 
suddenly moving fast on the dashboard, the design research team could zoom 
in on this person and explore his/her activity history, his/her Bouncers-friends 
(and their activity history) etc. and search for possible explanations of this sudden 
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Figure 57: A screenshot of the Bouncers Dashboard, showing all the Bouncers users and their 

connections to each other. The rings are animated similar to the live wallpaper. By clicking on 

a ring an overview of that person is presented (Figure 58).

Figure 58: An detailed overview of the daily activity of an individual user over time, as well as a 

comparison of the individual with his/her friends.
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unforeseen behaviour (see Figure 58). By means of the dashboard, the design 
research team could literally follow people’s everyday life; when people woke up, 
went to work, came home, went to bed etc. Besides the wealth of opportunities 
the design research team saw in closely observing and following people, this also 
raised some ethical questions, on which we elaborate in chapter 7.

The main goal of the Bouncers EDL was to gain insight in how to design for a 
more active and healthy lifestyle by means of socially connecting people. With 
the Bouncers EDL, the design research team aimed to explore what such an 
active social community would look like by means of different open experiential 
probes. In order to say something about people’s lifestyle and if their behaviour 
had altered, one has to empathise with people and follow them closely in the 
course of time to come across possible anomalies or deviations in their behaviour. 
In theory, with this dashboard it was possible for the design research team build 
up a relation with these people, to individually follow them this close and elicit 
if their behaviour in the Bouncers EDL had changed or not. For instance, the 
design research could potentially keep track of a person’s ordinary daily behaviour, 
consider this behaviour as the personal reference point of that person and observe 
deviations on his/her behaviour (e.g., active behaviour on an unusual time slot or 
day). As explained in chapter 5, with the Social Stairs it was already possible to 
extract deviations or anomalies of people’s behaviour. In theory, the Bouncers EDL 
could potentially be (just as) powerful to elicit (individual) deviant behaviour but 
it hasn’t reached that stage yet. As mentioned earlier in this section, being able 
to personally follow people this close also triggered an ethical discussion in the 
design research team on which we elaborate in chapter 7.

Empathising with people in the Bouncers EDL
One of the most important reasons for the design research team to empathise and 
interact with people in an EDL is to learn about why people do the things they do. 
Besides that it is interesting that people express certain (unforeseen) behaviour, it’s 
also essential to know and learn about the reasons, motivations, values or beliefs 
on why they express certain behaviour, to get to informed design decisions. 

Flock
A	first	attempt	of	the	design	research	team	in	which	they	explored	how	to	
(remotely) empathise and interact with people to deepen their understanding of 
people’s behaviour in the Bouncers EDL, was done on the basis of the ‘growing 
stains’ design that was explained in section ‘Different types of feedback’. On the 
basis of this experiential probe, the design research team built an evolutionary 
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experiential probe with a messaging service (see Figure 59). With this experiential 
probe,	when	somebody	in	the	Bouncers	EDL	would	reach	a	particular	predefined	
(by the design research team) activity level over time, he/she would receive a 
message	on	the	smartphone	that	questioned	him/her	to	reflect	on	the	current	
behaviour or activity he/she was executing.

With this experiential probe, the design research team created a way to intervene 
in the Bouncers EDL by means of automated messaging. Conversely, the design 
research team didn’t have a (remote) dialog yet with the people in the EDL. 
People received the automated messages but it was still up to them to decide 
what to do with these messages. Besides the available information on the 
dashboard, the design research team didn’t get any insight in people’s (re)actions 
or whatsoever. Moreover, the people in the Bouncers EDL couldn’t send any 
messages back to the design research team so little feedback could be retrieved 
about the impact of the automated messages in the Bouncers EDL.

With the aforementioned experiential probe, it would have been valuable for 
the design research team if it for instance, could have learned more about 
what activities or decisions lay behind particular personal activity levels that 
could be seen on the dashboard. In Figure 60, you see an example of how such 
information could be merged and potentially look like. However, to clarify, the 
particular annotations as depicted in Figure 60 were not created by means of 
the aforementioned experiential probe, but created on the basis of an in-depth 
interview with one person in the Bouncers EDL in which the design research team 
discussed his/her personal data.

The experience the design research team had gained with the automated 
messaging towards people in the Bouncers EDL, inspired the team to think 
of ways how to retrieve more in-depth feedback about the impact of (design) 
interventions. Moreover, besides sending information (like one-way messages) to 

Figure 59: The Flock Experiential Probe
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the people in the Bouncers EDL, it inspired the team to think about how to create 
a continuous (two-way) dialog with people in the Bouncers EDL. 

In chapter 4, the Adaptive Experience Sampling Method (A-ESM) (Vastenburg & 
Romero,	2010)	was	suggested,	with	which	a	design	research	team	can	‘on	the	fly’	
intervene at the right place, the right moment in time and in the right amount, in 
an EDL. With A-ESM, a design research team can potentially have, on the basis 
of acquired data, a continuous dialog with the people in the EDL. Furthermore, 
they	can	zoom	in	on	particular	behaviour	or	occurrences	in	the	EDL,	ask	specific	
questions to deepen their understanding and plan next design interventions 
accordingly.

The Bouncers EDL and its architecture are currently at the level that A-ESM can 
become one of the next logical steps for future development. We elaborate more 
on the opportunities of A-ESM in relation to EDLs in chapter 7.

Reflections
The current version of the Bouncers EDL with the dashboard can enable the 
design research team, although still limited, to work in quick continuous feedback 
loops of envisioning, designing interventions, acquiring data and analysing. 

Figure 60:  An example of a reconstruction of someone’s behaviour throughout the day. The 

blue lines are the two sensor signals acceleration and microphone input and the text labels 

are the activities that were elicited by means of an in-depth interview. By fusing these two 

data sets a deeper insight is created into daily activities and their physical effort.
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When the design research team intervenes and changes anything in the Bouncers 
EDL, by means of the dashboard the team can immediately observe and analyse 
the impact of its action(s), and utilise this information in their next design 
interventions. With the dashboard, the design research team can follow people in 
the Bouncers EDL closely, individually, in the course of time, in their everyday life. 

Besides	the	abovementioned	unprecedented	possibilities,	a	critical	reflection	is	
also appropriate here. How the Bouncers EDL is proposed now, is very much a 
one-way direction in the sense that the design research team elicits inspiration and 
information from the EDL. So there are design opportunities here. For instance, 
to let people themselves bring information to the Bouncers EDL or that they can 
elicit or gain access to information (about) themselves. It already occurred a few 
times that people contacted the design research team to actively contribute or 
share their ideas, views or opinions. Future versions of the Bouncers EDL could 
take this into account and think of ways how people in the EDL can actively 
contribute.

The latter also closely relates to the topic of ‘control’ in the Bouncers EDL. 
The design research team is currently in control of the Bouncers EDL and the 
dashboard.	But,	what	if	this	control	is	shared	with	the	people	in	the	EDL?	For	
instance, when people install the current version of Bouncers Activity Wallpaper 
on their smartphone, people agree with the terms to become part of the Bouncers 
EDL and comply that they are being researched. The design research team 
successively decides when and how to sensibly intervene, what to do with this 
information	etc.	But,	what	if	such	an	intervention	is	not	desired	in	the	EDL?	By	
keeping the meaning and intention of the Bouncers Activity Wallpaper open, the 
design research team already leaves room for the people to have some control 
and	influence	in	the	Bouncers	EDL.	A	next	step	could	be	to	further	democratise	
the Bouncers EDL e.g., the design interventions, what data is acquired, when for 
instance A-ESM is applied, and who has access to or control over the dashboard. 
For the Bouncers EDL, this also brings opportunities for collaboration with the 
people	in	the	Bouncers	EDL,	in	order	to	define	what	is	desired	and	what	isn’t,	and	
how this democratisation process could go.

6.4 Future developments
In this chapter, we discussed the case study Bouncers as part of the further 
development of the EDL method. We discussed that through an EDL like for 
instance the Bouncers EDL, a design research team can follow people closely and 
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individually. The main goal of the Bouncers EDL itself was to explore the concept 
of socially connecting people towards jointly being more active throughout the 
day. But, in order to say something about the fact if people have become more 
active and their behaviour has changed over time, one has to empathise and build 
up a relation with the people in the EDL. Moreover, one has to follow the people 
in the EDL closely in the course of time to learn about possible anomalies or 
deviations in their ‘normal’ behaviour. With an EDL like the Bouncers EDL this was 
possible. With the Bouncers EDL and the novel dashboard, the design research 
team could follow people in the Bouncers EDL closely, individually, in the course 
of	time,	in	their	everyday	life.	While	with	the	Social	Stairs	EDL	it	was	still	difficult	to	
go from an overall impression of people’s behaviour in the EDL to individual cases, 
with the Bouncers EDL a design research team can potentially dig deeper into 
individual behaviour and their motivations, beliefs in the EDL. Potentially, similar 
effects can be achieved in the Social Stairs EDL when for instance, the design 
research team starts to follow people by means of recognising them through for 
instance technologies like face-recognition etc.

Secondly, the Bouncers EDL gained interest from external stakeholders (e.g., local 
therapists, doctors) in the area of active lifestyle and health. The Social Stairs, in 
turn, also gained interest from a commercial company. External local stakeholders 
like the aforementioned, will play a vital role in further realising and embracing 
EDLs like the Bouncers EDL and the Social Stairs EDL in society. They have 
substantial knowledge, expertise, and experience about local context, people, 
processes etc. For instance, in case of the Gezondheidsrace, the local government 
of	Laarbeek	who	organises	the	race	has	specific	knowledge	about	the	local	
context (villages, neighbourhoods), contacts with local residents etc. Moreover, 
the government of Laarbeek also probably know more about local governmental 
process and the possible value for the (local) society. So, besides that there are 
opportunities to work with external stakeholders in an EDL, they also play a crucial 
role towards societal embedding. In chapter 7, we elaborate more on stakeholders 
and their role in an EDL.

Different stakeholders showed interest in both Bouncers and Social Stairs. In the 
Transformation Economy paradigm, different stakeholders will work together on 
designing local solutions for local issues that stem from our large global issues, 
where the collective is more important than the individual. This means that 
stakeholders like the Gezondheidsrace, but also commercial stakeholders, will 
need to have an open mind and commit to the collective interest of society.  
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7.1 Introduction
This research originated from the ‘Design for (social) wellbeing’ project, in which 
the question was raised how to design for an active and healthy lifestyle. 

In chapter 1 we talked about the economy paradigms by Brand and Rocchi (2011); 
they describe how, as socio-cultural forces change, people’s perception of what 
constitutes value and how it is created changes too. Through each paradigm shift 
the	character	and	role	of	design	change	too.	In	the	first	chapters	of	this	thesis	we	
described the global societal issues that arise from our sedentary and physically 
inactive lifestyles. In societies across the globe we see a decline in physical activity 
resulting in severe health risks and costs. These risks and costs are expanding 
and can threaten society to spiral out of control. These global societal issues are 
highly complex. They are deeply embedded and connected to each other and 
throughout our society, as consequences of how we shaped and envisioned our 
society to be. 

We believe design can play an important role here: the products, systems and 
related services we design have an impact on society. They can become vehicles 
to	steer	society	implicitly	as	well	as	explicitly,	as	they	influence	the	behaviour	of	
their users (Verbeek, 2006). Current tools and methods in design however do not 
sufficiently	deal	with	these	global	societal	issues.	In	chapter	1	and	2	we	discuss	
that disruptive innovations are needed to create structural change and sustainable 
growth. The value that is created through the current economy paradigms does 
not allow people in society to structurally change their everyday lives towards 
sustainable solutions. We need a shift to the transformation paradigm, in which 
sustainability and wellbeing is created on a collective level. When it comes to 
these global issues, the collective interests needs to be balanced with the interests 
of the individual. These problems require behaviour change not only at an 
individual level but also at a societal level (Gardien et al, submitted).

The aim of this thesis
This	thesis	focuses	on	finding	new	design	research	methods	and	tools	to	deal	
with such global societal issues. To move towards the transformation economy 
paradigm	the	aim	was	to	find	ways	to	engage	people	in	society	in	the	creation	
process.	We	wanted	to	find	methods	and	tools	that	could	lead	to	propositions	
aimed at active and healthy lifestyles. By involving people in society we wanted 
to open up opportunities for design research to experiment with the impact these 
propositions can make in society and on people’s behaviour in their everyday life. 
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Through	design	research	we	want	to	find	opportunities	to	facilitate	behaviour	
change that can structurally deal with the societal issues

For this purpose we wanted to create open playgrounds in a part of society, 
which we call Experiential Design Landscapes, in which citizens can engage in the 
process of the creation of meaning and value, through interacting with disruptive 
interventions that may lead to emergent behaviour. Through a continuous dialog 
between these citizens and design, they help shape their own future. In this dialog 
needs and design ideas can co-evolve (Halse et al., 2010). For this purpose we 
defined	the	Experiential	Design	Landscape	method	as	explained	in	chapter	4.

This chapter is divided in 4 sections, each taking a different perspective on 
EDLs. In 7.2 we will look at the implications of the two EDLs created in the case 
studies described in chapter 5 and 6. In the next sections we will describe the 
implications of EDL for design (section 7.3), design research (section 7.4) and 
society, subdivided in a business (section 7.5) and societal perspective (section 
7.6).	Through	this	division	we	want	to	reflect	on	the	opportunities	and	implications	
the EDL method creates for the designers, design researchers, researchers, 
governmental stakeholders, business stakeholders and citizens to deal with the 
global societal issues together. 

EDLs in this thesis
To research how the EDL method could be used to design for an active and 
healthy lifestyle, two case studies were conducted, as described in chapter 5 and 
6.	Through	these	case	study’s	we	wanted	to	find	out	how	we	could	apply	EDL’s	
and what steps could help in trying to design towards active and healthy lifestyles. 
While we explain the theory of the EDL methods in chapter 4, most of the details 
of this theory and accompanying model were found by applying our initial ideas of 
putting highly instrumented disruptive propositions in the everyday life in the two, 
later described, case studies.

These case studies are therefore not showcase examples of the EDL method, but 
means to explore and develop the tools and skills needed to apply the method 
in its initial form. It is therefore honest to say that although the case studies show 
that we could go through each step of the EDL, and develop the tools needed 
to do so, we are still merely scratching the surface of the possibilities that EDL’s 
will hold for the future. Nevertheless, the two case studies show the potential of 
the EDL method to design towards healthy and active lifestyles, and thus in more 
general terms deal with the global societal issues on a local scale. 
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In the section 7.2 we will review the EDL method, in its status quo through the 
two case studies. By comparing the two case studies we will review the EDLs 
and	EDL	method	and	reflect	on	its	qualities	we	found.	From	there	we	will	discuss	
recommendations for future developments to further research the potential and 
impact we now see an EDL can have for society and design research.  
In the next sections of this chapter we will discuss the future possibilities of EDLs 
as we have described them in chapter 4. We will look into the impact EDLs can 
make in the future and look into the consequences this will have for design and 
design research. In each of these sections we will discuss the related ethical issues, 
as we already announced in chapter 5 and 6 as well, that arise when placing EDLs 
in society.

7.2 Reviewing EDLs from this thesis
In	this	section	we	will	compare	the	two	case	studies	and	reflect	on	the	differences	
and similarities to discuss the potential the EDLs have, in their current form. 
Through	the	two	case	studies	we	both	defined	and	applied	the	four	main	steps	of	
the EDL method, being envisioning, designing interventions, acquiring data, and 
analysing,	validating	and	reflecting	(both	in	and	between	the	steps).	

By means of the Social Stairs and Bouncers EDLs, and disrupting people’s 
behaviour in their everyday lives, the design research team intended to design 
towards a more active daily life and ultimately a more active society. Although 
we can state that, in the line of thought of Verbeek (2006), that the two EDLs 
impacted behaviour of people in society, we cannot state or know yet whether 
we transformed society.

However, we are aware that the proposed designs in the EDLs will not solve the 
societal issues on their own; they will address only a small part of the societal 
issue in the everyday life and only provide for a small part of the solution. For 
instance, the Social Stairs will not be able to solve the sedentary lifestyle in 
the workplace, but will be part of the solution together with other disruptive 
design propositions. To transform society, this type of design, aimed at the 
collective as the Transformation economy describes, will need to be adopted 
and manifest itself everywhere throughout our daily lives, as all the little impacts 
can potentially truly change society for the better.
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Comparing the two case studies

Envisioning as the catalyst 
The EDL’s both were aimed at dealing with inactive and sedentary lifestyles and 
therefore share a similar vision on how design can have an impact on this issue. 
The Social Stairs EDL was more focussed at the workplace, where the Bouncers 
EDL took a more general, throughout-the-day approach. In both case studies 
the design vision of the design research team was the catalyst for making design 
propositions	to	intervene	in	society,	as	well	as	the	main	tool	to	reflect	on	the	
outcomes of the interventions. Through the iterative process the vision is always 
changing, as unexpected new behaviour patterns can give the design research 
team	new	insights	to	reflect	upon	and	adapt	their	vision	accordingly.	 
The design vision also serves as a tool to create a common conception of the aim 
of the EDL in the communication within the design research team, as well as with 
the stakeholders and citizens in the EDL.

Designing interventions to facilitate making in society
At the Industrial Design department at the University of Technology Eindhoven 
we use a Research through Design approach (Hummels, 2012) to explore a design 
space by making prototypes for intelligent products, systems and related services, 
reflect	on	them	and	reiterate.	As	explained	in	chapter	1,	we	see	opportunities	
to use this design research approach and design skills to transform society. An 
important part of design is the act of making ideas into physical objects placed 
in the world, related to its origin of craftsmanship. Sennett (2008) describes 
three	steps	of	localising	(making	a	matter	concrete),	questioning	(reflection	on	
its quality) and opening up (expanding its sense). In the EDL method the design 
research team applies this, by making/creating design interventions in society 
and	thus	creating	opportunities	for	meaning	to	arise	in	interaction	in	that	specific	
socio-cultural context. Through the instrumented nature of the EDL we become 
able	to	understand	and	reflect	upon	the	meaning	of	the	design	interventions	in	
society. By creating quick iterative loops we create a method that allows us to 
think	with	our	hands	in	society,	and	together	with	the	people	in	society	reflect	and	
expand upon its meaning in their everyday lives.

The different roles of design and research in the EDL
The EDL method as described above asks for different roles for design, design 
research and other disciplines in this design research method. In this thesis 
we continuously speak about a design research team. In this team, designers, 
design researchers and other disciplines work together to create the EDLs and 
Experiential Probes. The whole process of the EDL is design research based and 
thus led by design researchers. The different steps of the EDL method however 
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ask for different expertise; design skills for the designing interventions step, 
programming and electronics skills for the enabling the instrumented EDLs and 
probes, as well as acquiring the data. For the analysis and validation experts in 
data mining, data visualisation and modelling are needed. All of this expertise 
comes together in this design research based process, driven by a mutual vision.

Acquiring data through instrumented platforms
Creating quick loops of making Experiential Probes in the EDL led in both case 
studies to platforms in which the design research teams could quickly adapt 
the Experiential Probes in both subtle and contrasting ways. In the Social Stairs 
EDL the interactive sounds could be changed instantly, using the same highly 
instrumented architecture. The design propositions of the Bouncers EDL were 
built upon a basic programming of addressing the motion sensors and connecting 
people through a database, on which different variations could be tried. In both 
EDL’s	the	Experiential	Probes	were	not	predefined	in	their	meaning	towards	their	
‘users’,	to	allow	for	people	interacting	in	the	EDL	to	find	their	own	meaning	in	the	
interaction with the designs. This leads to new emerging patterns of behaviour. 

Analysis and validation of individual behaviour patterns over time
Finding and understanding those behaviour patterns through the data of the 
instrumented Experiential Probes and EDL’s proved to be a challenge. In the Social 
Stairs a lot of effort went into translating the data into meaningful visualisations 
in which the design research team could see behaviour patterns, in which deviant 
behaviour could be recognised and understood. This meant that during the EDL 
method most of the design iterations could only be made based on observations, 
interviews and intuition. Only at the end of the case study we could see the 
potential	of	the	analysis	of	the	behaviour	patterns,	which	led	to	reflections	and	
new inspirations for future design cycles. 
We struggled with creating understanding from the collected data, because 
most ways of dealing with data aim at combining all the data in a collective 
overview, showing averages and trends in the whole dataset. They fail in showing 
individual behaviour patterns, which are needed in an EDL to understand 
people’s behaviour, combined with common trends in the behaviour of the whole 
population. Especially since in the EDL method we are interested in unexpected 
behaviour as well, the outliers of the whole dataset, as they may hold valuable 
insights	and	reflections	for	the	design	research	team.	In	the	Bouncers	EDL	we	
could not only see the individual behaviour patterns, but the behaviour patterns 
of individuals over time. Only over time we can see emerging behaviour patterns 
and	find	out	whether	behaviour	in	the	EDL	has	structurally	changed.	The	open	
character of the Experiential Probes leads to a wide diversity in behaviour 
patterns, as can be seen in both case studies, as different people create different 
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meanings	with	the	probes.	By	finding	new	ways	of	capturing	and	understanding	
these	behaviour	patterns	we	start	to	find	ways	to	deal	with	the	complexity	of	the	
holistic approach of EDL’s and designing towards transformation. 

Instrumented design research playgrounds in society
Overall, the case studies show we created two highly instrumented playgrounds 
in which emerging behaviour patterns can be both stimulated as well as 
detected	and	understood,	leading	to	new	iterative	loops	of	making,	reflecting	
and expanding in the EDL. For now, we don’t know yet if these EDL’s will lead 
to a structurally better future. More research will have to be performed on this. 
But the method as such will enable this research, as we can now see it allows us 
designers, together with society and stakeholders, to actually see, not just predict, 
the meaning created in interaction between our designs and people using them in 
their everyday lives. 

Recommendations for future research
As said earlier, the case studies are not nearly to the level we envision EDL to 
become in the future. While we found ways to apply the basics of the EDL method 
in both case studies and could research in-depth several process steps, while 
applying the method, there are still important steps ahead in the development 

In this section we will discuss some of the possible developments we now see as 
important and we want to recommend some of these developments for further 
research into EDL’s.

Experience sample modelling
In	chapter	4	and	6	we	briefly	explained	the	possible	role	of	Adaptive	Experience	
Sampling Method (A-ESM) in an EDL; a method to question the people interacting 
with the Experiential Probes, adapted towards their interaction, resulting in asking 
the ‘right’ question at the ‘right time’. Through the data acquisition, analysis 
and validation of sensor data we can learn a lot about the (emerging) behaviour 
patterns of people in the EDL. To understand the deeper meaning behind 
people’s behaviour, raw data will however not be enough. Through the sensor 
data	we	mostly	learn	how	behaviour	takes	place,	but	not	why?	

In both case studies we reverted back to interviewing people in the EDL to get 
a deeper understanding of the underlying values and thoughts behind some 
of the deviant behaviour we observed. Interviewing people in such a manner is 
however rather obtrusive and invasive in people’s everyday life, as we have to 
ask all the questions we have in that single interview. Through A-ESM we see a 
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lot of potential not only to be less obtrusive, but to also ask the questions at the 
right time. The idea behind A-ESM is to adapt particular questions to different 
situations and behaviour, leading to a situation in which the right question can 
be asked at the right moment, in the right way. The questions and questionnaire 
adapt themselves through the behavioural data, allowing to ask single questions 
when they relate best to the current context. In the case study of Bouncers we 
now got to the level where the dashboard system allows us to send a question to 
the people by sending them simple text messages through the app. We therefore 
see great potential for creating a system connected to the behaviour data in the 
database	to	send	predefined	questions	at	specific	moments	throughout	the	day,	
related to the current activity levels measured by the Bouncers Experiential Probe.  
This	could	result	in	asking	people	a	specific	question	when	the	Experiential	Probe	
has sensed that person was just in an active state; right after being active the 
probe	can	question	what,	how	and	why	of	that	specific	behaviour.	As	the	A-ESM	
method	is	system	based,	the	design	research	team	can	even	configure	questions	
for situations in which a peak in activity is sensed among friends, or in other cases 
question the dissimilarities between the two. In this way, the design research team 
can	ask	rather	specific	questions,	tailored	to	the	different	users	of	the	Experiential	
Probe and their (emerging) behaviour patterns, allowing a far more detailed 
insight	in	the	motivations	and	values	of	that	specific	person	or	group	of	people	in	
their everyday life.

Continuous data acquisition, analysis and validation
In the Social Stairs case study the step from acquiring data to analysis and 
validation took quite some time, as at that moment the design research team did 
not have the right tools to instantly take this step. In the EDL method described 
in chapter 4 we show that these two steps should run in a continuous fashion. In 
the Bouncers case study this is already far more the case: the Bouncers Dashboard 
displays live behaviour patterns of the people in the Bouncers EDL, therefore the 
processing of the acquired data to the dashboard is done in a continuous way. 
The analysis and validation through the dashboard however still mostly relies on 
the interpretation of the design research team of the visualised data. We believe 
further research should be spend on creating automated and continuous analysis 
and validation, allowing the design research team to look at the (emerging) 
behaviour	patterns	in	more	detail	and	through	multiple	filters/angles.	This	will	
allow	the	team	to	reflect	both	earlier	and	more	in	depth,	creating	better	insights	
and quicker cycles. For this the involvement of different types of expertise in 
programming, data mining, data fusion and data visualisation are needed to 
create platforms that can process the data into more in depth information. Getting 
the	right	data	in	the	right	format	into	a	database	asks	for	specific	programming	
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skills. Translating that data into valuable information and mining that data for 
specific	information	is	rather	complex	and	getting	more	complex	over	time	by	
combining more data sources. Doing this real-time and continuously asks for 
expertise to create systems that can run autonomously during the EDL.  
For the design researchers this means strong collaborations are needed with 
other research disciplines. This asks for encompassing some of the basics of these 
disciplines into design research, to be able to understand the processes needed in 
these	steps	and	relate	them	back	to	design.	Only	when	the	collaboration	is	fluent	
between disciplines and different types of expertise, a continuous data acquisition, 
analysis and validation have value for the overall design research process.

Involving business stakeholders and validating claims
Both case studies spurred interest from companies that wanted to get involved in 
the EDLs. Transforming society cannot be done through design research alone. in 
this	thesis,	we	mostly	researched	ways	to	find	out	what	the	meaning	of	designed	
Experiential Probes are in society. By involving business stakeholders we can 
expand	the	scope	of	the	EDL	towards	finding	value	in	the	Experiential	Probes.	
Through	finding	value	business	can	find	ways	to	distribute	the	design	propositions	
on a larger scale, therefore creating ways to really transform both local and 
global societies. With the two case studies we are now at the beginning of this 
step, as both industrial and governmental stakeholders are showing interest in 
participating in both the Social Stairs and Bouncers EDL. At the end of this chapter 
we	will	share	our	ideas	on	how	we	think	this	step	of	creating	and	finding	meaning	
in interaction in everyday lives, can lead to getting stakeholders interested and 
convinced	in	finding	value.

7.3  How EDLs will change design
In chapter 1 we described the different economy paradigms. It describes how, 
as society changes, people’s perception of what constitutes value changes too. 
Design has changed through every paradigm shift. Each paradigm impacts design, 
and asks for changes in design competence, tools, techniques and process. 
With the EDL method we aim to research ways on how to develop propositions in 
the Transformation Economy paradigm. As explained before, the two case studies 
in this thesis have been means to research the EDL method. As such they do not 
aim yet at the transformation paradigm. So from this part on in this chapter we will 
look into the potential of future EDL’s, as they are described in both chapter 4 and 
partially above. Fully developed future EDL’s will aim at enabling design research 
teams and people in their societal-cultural context to design towards transforming 
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society	together,	by	facilitating	multiple	stakeholders	to	elicit	changes	that	benefit	
the collective in society.

Moving towards designing for dealing with global societal issues will therefore 
result in changes and new challenges for the profession of design. Design is all 
about	finding	and	creating	possible	solutions	for	difficult	problems.	By	changing	
what type of problems you deal with, you automatically change the profession of 
design.	In	the	EDL	we	see	specific	changes,	new	needs	and	accompanying	skills,	
competencies and tools arise for this new type of design. In the case studies we 
already came across some examples, but in the future EDL’s this will only develop 
further. In the next sections we will describe some of these changes, related to the 
role and perspective of the designers, new tools and competencies and the role of 
making in the EDL.

Empathic and reflective designers 
In	order	to	design	together	with	people	in	the	EDL,	both	empathic	and	reflective	
traits are needed in a designer to understand and interact with the complex 
societal connections and issues of the people in the EDL. As designers in the EDL 
are	making	new	design	interventions	in	society,	they	need	to	take	a	first	person	
perspective by putting themselves, their point of view, experience and skills, 
into	the	design	space	(Hummels,	2012).	By	taking	this	first	person	perspective	
designers become part of their design, while people explore its meaning in 
interaction in their everyday lives. This asks for a new level of empathic skills of 
designers. To understand the meaning of the design intervention in somebody’s 
everyday life, the designers have be able to fully engage in those lives. This asks 
for a high level of empathy in future designers to be able to sense the value of 
their	makings	in	society.	By	taking	a	first	person	perspective,	the	designers	take	
the same position as the citizens, the people in the EDL, allowing the citizens to 
take an active role in the design process. Through the open design propositions 
they are stimulated to participate and take an active role in trying to transform 
society. This is why in EDL’s we speak about people, not users. In the past design 
focussed mostly on users of the design, and whether the design functioned 
properly for its users. In an EDL designers have to both understand and level with 
people, who have a life, a job, hobbies, family, friends, dreams in life, favourite 
songs, weird habits, etc. Every design intervention can change that life forever. 
This also means that besides being empathic towards people and their lives, 
designers	will	have	to	reflect	on	how	their	design	interventions	will	impact	society.	
Through	reflection	they	will	be	able	to	translate	the	complex	nature	of	emerging	
behaviour patterns and their understanding of people into new designs. Through 
this	empathic	and	reflective	character	designers	will	be	able	to	create	open	
propositions that can facilitate change in society. In an EDL design is not about 
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creating statements, but about making dialogs with people in society.

New tools and competences for Design
The	societal	challenges	we	are	facing	are	highly	complex.	The	influx	of	emerging	
technologies adds complexity next to offering opportunities for design. The size 
and amount of computing power we carry with us is increasing everyday. More 
products and systems are becoming intelligent, networked and designed to be 
part of our everyday life and society. Designers have never been this close to 
being able to track people and record behaviour real-time, longitudinal and in 
their everyday life. Through the fully instrumented EDL’s and Experiential Probes, 
design experimentation can now take place anywhere and anytime in the world 
(Megens et al. 2013b).  
In the Social Stairs case study the design research team initially got stuck at 
translating the acquired data returns of the Social Stairs Experiential Probes into 
meaningful analyses of the behaviour in the EDL. This milestone moment in the 
case study taught us that design research teams in an EDL will need new tools 
and competencies to be able to analyse complexity in society. In future EDL’s we 
expect design researchers to get an even deeper understanding of behaviour 
patterns in the EDL.  
It’s important to note that the design researchers cannot do this alone. Multiple 
stakeholders will be involved in the EDL, also having to deal with this complexity. 
We see it as the design researcher’s responsibility to incorporate all of the 
competencies between the stakeholders into dealing with and understanding 
the complexity in an EDL, as well as translating that understanding into new 
meaningful design propositions. We therefore foresee different types of designers, 
design researchers and researchers cooperating in an EDL on different levels.

The role of making in the EDL
The main catalyst in the EDL is making design interventions. Through making 
design interventions in society the vision of the design research team is 
physicalized	in	society	and	spurs	the	process	of	analysing,	validating	and	reflecting	
on emerging behaviour. 

In this section we want to stress the importance of making in the EDL. Making 
always plays an important role in a design process. However, in an EDL design 
researchers make and create propositions directly in society, where people can 
interact with those propositions in any way they like. As it is impossible to predict 
how	people	will	react,	it	is	important	to	build	the	first	interventions	as	soon	as	
possible. In all of the EDL projects we do with students, we stress them to build 
their	first	ideas	already	in	the	first	week(s)	of	their	project,	to	create	the	first	dialog	
with people in society as soon as possible. In the case studies in this thesis the 
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first	interventions	were	therefore	rather	crude,	like	the	bubblewrap	on	the	stairs.	
Through early explorative disruptions, the dialog with people in the EDL can spur 
new insights and directions for the design research team. Frens and Hengeveld 
(2013) specify two roles of making in design: ‘making for exploration’ and ‘making 
for validation’. In the EDL we recognise these two roles as well, where ‚duck-
taped’ early explorations lead into more detailed, more instrumented and more 
intelligent design interventions. With ‘making for exploration’, iterations can head 
into any direction. With ‘making for validation’, iterations will deal with (subtle) 
changes to the highly detailed design interventions.

Although the ‘making for exploration’ seems far less complex than ‘making for 
validation’, it proves to be a challenge to make a design proposition this early in 
a	project	for	most	designers.	The	first	propositions	have	the	role	to	spark	the	first	
dialog	with	people	to	find	meaning	in	interaction	and	resulting	behaviour.	As	this	
is impossible to predict, the designers will have to build a proposition of which 
they will not fully understand it’s meaning. Through making they can tap into tacit 
knowledge, i.e., knowledge that can’t readily be expressed in words (Poulanyi, 
1983), but can physicalize in the making. Making becomes an important part of 
the dialog with people in society, and can therefore help the design researchers to 
empathise with people in their latent needs and wishes for their future.

The	‘making	for	validation’	goes	more	in	depth,	seeking	to	find	the	nuances	
and subtleties in design that matter for the meaning in interaction. We foresee 
that EDL’s in the future may even lead to almost production ready prototypes, 
once the transformation, meaning and value are known to design research team 
and stakeholders. Making can then also shift from the design research team to 
towards, for instance, one of the business stakeholders with production facilities.

Ethics in an EDL - design perspective
In this thesis we have discussed the relation between design and society quite a 
lot. We created the EDL method to move towards transforming society. Through 
the EDL we aim for designing in society to elicit and analyse new emerging 
behaviour patterns. As we move design towards changing people’s lives, we have 
to	discuss	and	reflect	what	ethical	boundaries	exist	between	which	these	new	
designer researchers operate. Changing people’s lives takes a huge responsibility, 
is	it	up	to	design	to	decide	on	other	people’s	lives?

Design however always had an impact on society. Verbeek (2006) states that 
products	arise	in	a	social	context	and,	consequently,	are	a	reflection	of	that	society.	
Moreover, a product is a vehicle to steer society implicitly as well as explicitly, it 
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influences	the	behaviour	and	experiences	of	users.

Changing people’s behaviour through design is therefore not new. Society 
has	been	formed	and	transformed	over	time	due	to	the	influx	of	design	and	
technology to the society we know today. With EDL’s we want to become 
more aware and get grip on this mechanism of changing behaviour towards 
transforming society. Designers in an EDL do not dictate the direction of that 
change,	but	merely	enable	people	in	society	to	do	so	by	defining	their	meaning	
in interaction with the design intervention, in dialog with the design researchers. 
The design research team in an EDL becomes the facilitator for transformation, 
through a design centred dialog with society. Together with society, in society, 
through dialog with all the stakeholders through design, the design research team 
is	part	of	this	process,	from	a	first	person	perspective,	in	changing	society	to	the	
benefit	of	the	collective.

This brings along big responsibilities for the design research team in a running 
EDL. As the team is unable to predict the outcomes of their designs, it is important 
to always be aware of the impact the design can have on the behaviour of people 
in the EDL (the ethical boundaries related to tracking people will be discussed 
in the next section). In the TomTom GPS sports-watch experiment we found a 
good example of this, in which one of the participants who received a GPS sports 
watch handed the watch to his son, after he himself got injured. This created a 
new	social	dynamic	in	which	the	father	could	see,	without	the	son	knowing	at	first,	
where, what distance and what pace the son ran. TomTom never expected their 
watch to be used like a GPS tracker to see where other people have been. Yet, by 
placing	the	product	in	society	the	people	using	it	in	their	everyday	life	find	new	
meaning and ways to interact with such a product. This example shows that as a 
design researcher you have to keep paying attention. The example of the sports-
watch is closing in on some ethical boundaries, in this case around privacy, and 
we	can	imagine	people	finding	ways,	intentional	or	unintentional,	to	cross	such	
boundaries.	This	then	also	relates	to	the	earlier	mentioned	empathic	and	reflective	
designer; only when designers are aware and sensible for these boundaries they 
can steer the design into the opposite direction.
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7.4  How EDLs will change research
Besides depending on the ‘making in society’, the EDL method also heavily 
leans on the incorporation of intelligence in future products, systems and related 
services. The size and amount of computing power we carry with us is increasing 
everyday. More and more products and systems are becoming intelligent, 
networked and designed to be part of our everyday life and society. Through 
our smartphones we carry a wealth of sensors (e.g., acceleration, GPS) in our 
pockets and these are usually ‘always ON’. In addition, our homes as well as 
public spaces are increasingly being enriched with embedded contextual sensors, 
including motion detectors, cameras, etc. The EDL method taps into this trend, by 
instrumenting both the EDL and the Experiential Probes to create opportunities 
for the design research team to have insight and understanding of the behaviour 
in society through the interaction with the Experiential Probes.

The deployment of these technologies can create an unprecedented ability to 
track people and record contextual variables in real-time, over extended periods 
of time, and within the living and working environments people inhabit in their 
everyday life. Through this step, design research can take place anywhere and 
anytime in the world. This inevitably entails both consequences and opportunities 
for the nature of design experimentation. In this section we want to set out to 
explore a particular methodological issue in design research, that is, the trade-
off between the level of control we can exert over contextual variables that 
may impact a particular (design) intervention, versus the ecological validity (or 
generalizability) of results found.

When we look at the trade-off between ecological validity and contextual 
control	one	can	argue	that	lab	research	often	experiences	major	difficulties	in	
its generalizability to the real world. In short, the lab seems to decontextualize 
(Koskinen et al. 2011), thus negatively affects both environmental and social 
fidelity,	and	limits	the	ecological	validity	of	results	by	constraining	and	altering	the	
very activities and experiences one is interested in capturing (see Figure 61). 

Despite the fact that Living Labs, in particular the earlier Living Lab initiatives, 
aim to mimic the real world as much as possible they are still a simulated (lab) 
environment. For example, the Experiencelab of Philips has a ‘home’ context in 
which people are asked to make themselves comfortable, pretend it’s their home 
and behave natural. Nevertheless, participants are fully aware that they are in an 
artificial	situation,	outside	of	their	own	everyday	context,	with	their	behaviours	
being probed and monitored, and with the typical role differentiations between 
the researchers and the researched (Gaver et al. 1999). Moreover, people are often 
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pre-selected	and	invited	to	test	pre-defined	product	functionalities	or	scenarios	
in context. The products and systems in such living labs are often ‘only’ used for 
a few days to a few weeks maximum. All in all resulting in moderate contextual 
control,	social,	environmental	and	temporal	fidelity	(see	Figure	62).	 
Recent initiatives in Living Lab research are taking place in everyday life, that is, 
people’s natural environments and parts of the public space and society (ENoLL, 
2013). These developments can improve the ecological validity of the research 
results from Living Labs and their generalizability (see Figure 61).
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Figure 61: Mapping of Lab Research, Living Lab, Design research ‘in the field’ and Experiential 

Design Landscapes, positioned in the trade- off between experimental control and 

ecological validity. With the EDL method, we intend to raise both experimental control and 

ecological validity to increase generalizability, without a trade-off.



181

Generalizability and EDLs
The	relevance	of	experimental	methods	in	the	field	of	product	design	and	
development has been contested on the ground that control of variables, essential 
to experimentation, is problematic in a situation that is rich in uncontrollable 
contextual variables and unpredictable (emergent) user behaviour. Whereas 
the elimination of context (e.g., in the lab) can generate reproducible and 
generalizable results, it limits the ecological validity of results through constraining 
and altering the very activities and experiences one is interested in capturing. 

The EDL method allows for new opportunities in capturing and understanding 
behaviour patterns in their natural context. They lead to sensor enabled, wearable 
and mobile devices, sensor enriched interactive products, and intelligent 
environments. EDLs are instrumented to study behaviour in context, allowing 
real-time as well as longitudinal capture of individual, social, and environmental 
data. Through interacting and working with people in their homes, in the streets, 
or at their places of work, over longer periods of time, researchers have a unique 
opportunity to gain an ecologically valid understanding of emergent behaviour 
prompted by new design propositions (Megens et al. 2013a).

Future EDLs are natural environments, virtually or physically bounded, unscripted 
and open to experimentation by people, resulting in unexpected or emergent 
behaviour. However, because of the data-mining techniques and activity 
algorithms, the EDL allows real-time multimodal tracking of environmental factors 
that would normally be a threat to experimental control (see Figure 61). With 
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Figure 62: Grading matrix in which Lab Research, Living Lab, Design research ‘in the field’ and 

Experiential Design Landscapes are graded on contextual control, social, environmental and 

temporal fidelity.
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the EDL method, we intend to raise both experimental control and ecological 
validity to increase generalizability without a trade-off. This way rich continuous 
characterisation of (emergent) behaviour will be provided while still preserving a 
high	environmental,	social	and	temporal	fidelity	(see	Figure	62).

Ethics in an EDL - research perspective
Through the embedded intelligence of the Experiential Probes and the 
instrumented environments of the EDLs, design researchers can learn a lot about 
the interaction of their design proposition in the everyday life. Through the 
embedded sensors, networking capabilities, data mining and data fusion, design 
researchers can literally track people and all their behaviour in their everyday life. 

At the moment of writing this thesis the ethics of such endeavours of gathering 
data on the everyday life of people are now questioned. Edward Snowden and 
Julian Assange have uncovered the practices of primarily the US government 
and the NSA, called PRISM (Granick & Sprigman., 2013). Through PRISM they 
monitor the majority of society as a manoeuvre against terrorism, by tapping 
most intelligent and interactive products and systems on the market, connected 
through related Internet services. Huge data centres and vast data mining systems 
now treat everybody, inside and out the US, as a possible terrorist, until proven 
innocent. The data of the majority of large Internet services, such as Facebook, 
Google, Gmail, Bing, etc. have been provided by those companies under pressure 
of the NSA, or in other cases the security was simply breached. Common fear was 
always aimed at the amount of data mobile phone companies, providers and OS 
builders such as Google, Sprint, Apple, Microsoft all collected on their users for 
their	profit.	It	now	became	clear	they	also	all	were	requested	to	hand	in	all	of	their	
users’ data to the government. Through data mining and fusion the NSA and US 
government now know anything and everything about not only US citizens, but 
citizens everywhere in the world. Even world leaders like Angela Merkel (Germany) 
were tapped, all in the name of terrorism prevention. This caused a global debate 
on the practices of gathering data in the everyday life and how we as a society 
have dealt with our online privacy ourselves. People are now becoming aware 
of all the traces they leave online, and what story that data may tell. Algorithms 
for recognising complex behaviour patterns in personal data are getting more 
advanced as well, able to see even the smallest anomalies in your everyday habits. 
Supermarkets are now capable of telling when a woman is pregnant, purely based 
on her buying behaviour, even before she knows herself. (Granick & Sprigman, 2013)

In the EDL we also capture data on the behaviour of people in the everyday life. 
We must admit that the recent events in the US made us rethink some of the 
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thoughts and ideas we had 2 years ago on data collection in an EDL. The question 
arose whether we were not crossing ethical boundaries, to invade people’s 
personal life to this degree to build an understanding of their everyday life. It 
made us aware of the responsibility as researchers in dealing with the privacy of 
the people in the EDL. Having said this, we see rather big differences in how we 
deal with the data of people’s everyday lives in an EDL. 

First of all, the EDL is placed in society, on a local scale as part of that society. 
The EDL has clear boundaries, either physical (like with the Social Stairs) of 
virtual (like with Bouncers). The whole idea of the EDL is based on the choice to 
participate. People can choose themselves to participate in an EDL, by simply 
opting in, crossing the boundary. It is through this voluntarily nature that we can 
see the impact of the design propositions in the everyday life of people. As they 
choose to incorporate that Experiential Probe in their life, they must perceive it 
as meaningful, allowing them to participate in the process of design. At any time 
they can also leave again, putting them in control over their privacy. 

Secondly, we capture data in the everyday life of people focussed at their 
interaction with the Experiential Probes. Patterns in the behaviour of the 
interaction are of interest. While the design research team does want to see the 
evolution of those patterns over time per individual, personal information is of 
no	added	benefit	to	them.	Therefore,	effort	can	be	put	in	anonimising	the	data.	
This	results	in	rather	specific,	detailed,	but	anonymous,	information	on	behaviour	
in the EDL in interaction with the Experiential Probe. What information belongs 
to this anonymous interaction and behaviour data is not explicitly clear, therefore 
the design research team has the responsibility of making these judgements 
continuously	through	the	EDL.	The	team	has	to	find	a	balance	between	privacy	
and how much it invades everyday life to understand the impacts of its designs.

Thirdly,	an	EDL,	and	thus	the	data	gathering	as	well,	is	confined	in	time.	The	
EDL exists at the merit of the design project at hand and can be taken down 
afterwards.	The	data	gathering	only	happens	to	the	benefit	of	the	research,	and	
therefore does not exist outside the research project anymore.

Taking down or switching of an EDL however also results in an ethical issue. If, 
through the EDL the design research enabled people to structurally change 
behaviour in society for the better, switching off that EDL might risk that change 
and even set those people back further than were they originally started. The 
intentions of trying to facilitate a more active and healthy lifestyle through design 
interventions in an EDL are pointless and even cruel, when people fall back to their 
original state of inactivity, or worse, once the design interventions are dismanteled 
at the end of the design research. This means you cannot build an EDL to just do 
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research and clean up afterwards, as a researcher would do in a lab. Once design 
researchers start with applying this type of societal design research, they bear the 
responsibility for the changes they create in society. It is therefore important to 
look into possibilities of involving business and governmental stakeholders into 
the	EDL	to	find	value	in	the	design	interventions	for	the	long	term.	In	the	end	we	
see EDLs evolve into full grown value propositions that involved stakeholders can 
bring to the market and change society on both local and global scale.

7.5  From experiential to value  
 probing
As explained in the previous part, we see a big involvement of research, business 
and governmental stakeholders in the EDL to be able to really transform society 
on the long run on local and global scale. The two case studies already caught the 
attention of such stakeholders. At the moment of writing this thesis both business 
and governmental stakeholders are getting involved in the two EDL to further 
research together with the design research teams the value of the proposed 
Experiential Probes for society. Through working together with government 
and business a larger population of society can be addressed. Furthermore, 
stakeholders	can	bring	in	specific	knowledge	about	the	population	in	the	EDL	
and their emerging behaviour patterns. Most importantly, the governmental and 
business stakeholders can, like discussed before, adopt and adapt the design 
interventions in value propositions to release them as products, systems or related 
services to the market. 

An EDL will take a Research through Design approach, as it is only the 
combination of design and design research that can create these semi-open 
playgrounds in which design interventions can be used to elicit, observe and 
understand emerging behaviour patterns. Over time we see more stakeholders 
getting	involved	in	this	process.	The	design	research	team	can,	through	the	first	
iterations in the EDL explain the meaning and impact of the design intervention 
it created, in society, in everyday life. Stakeholders that see potential value in this 
claim will get involved during the iterations of the EDL.

We foresee a process (see Figure 63) where after several iterations, the design 
research team reaches a level of understanding of the design intervention and the 
interaction	with	people	in	society.	At	this	point	the	focus	can	shift	towards	finding	
value in the newfound meaning. This will have an impact on the process of design 
interventions and the Experiential Probes. Since the focus shifts, the goals for 
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Figure 63:  A proposed model for further development of the EDL in which a shift is made 

from Experiential probing to Value probing, from analysis and exploriation to validation 

and exploitation. Eventually we see opportunities for valorisation in the market, through 

translating Value probes into Value propositions. Throughout this process more business, 

societal and governance stakeholders can get involved.
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probing will also change towards probing for value; we call this Value Probing. For 
this process the earlier EDL can still be used, or if needed, another EDL can be 
created.	The	aim	of	the	EDL	will	shift	from	analysing	and	reflecting	to	validating	
the design proposals for its value in society. Through this process we envision the 
group of stakeholders reaching a more mature level of design proposition, almost 
ready	to	be	upscaled	to	a	market-ready	product	or	system.	As	the	team	finds	the	
value of the Value Probes they can distil a value proposition in the end, validating 
the claim the design makes for value in the everyday life and translating it into a 
profitable	product,	system	or	related	service.	 

7.6  Future of societal design
With the EDL method, we have made an attempt in applying a Research through 
Design method on a societal level, involving all of the stakeholders and most 
importantly people in society. Through this method we see the opportunities 
arise for citizens in society to take an active role and responsibility in designing a 
sustainable future aimed at health and wellbeing. This not only means design has 
to	take	a	first	person	perspective	to	empathise	with	citizens	in	society.	Citizens	
will have to be engaged in their society and participate in collectively trying 
to	find	structural	solutions	for	the	complex	societal	issues	they	face.	In	such	a	
Transformation Economy paradigm a shift from individual value to value for the 
collective	is	necessary.	This	means	citizens	might	have	to	redefine	their	notion	of	
value	all	together,	allowing	individuals	to	find	a	balance	between	what	is	best	for	
others before their own personal needs. 

In the two case studies we see the people in the EDL getting engaged and 
involved in the design of the Experiential Probes, both explicitly and implicitly 
through their emerging behaviour. The involvement and engagement of citizens in 
society through design research is an important step towards the Transformation 
economy.	The	EDL	method	is	our	contribution	to	this	new	field	of	societal	design	
aimed at a shift in paradigms, in which we see the potential for designers, 
designer researchers, researchers, business and governmental stakeholders and 
citizens to shape their future together. In this thesis we describe our attempt at 
defining	the	method	and	tools	needed,	which	are	just	scratching	the	surface	of	
the possibilities for EDLs and societal design as a whole. A lot of work still has 
to be done. We see design research turning towards societal design, allowing 
for plenty of opportunities to further develop the EDL method. Through future 
developments we can hopefully see whether the EDL method and the resulting 
Experiential Probes will in the end result in the actual transforming of society.
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Experiential Design Landscapes (summary)

How to design for behaviour change, 
towards an active lifestyle

This research originated from the ‘Design for (social) wellbeing’ project1, in which 
the question was raised how to design for an active and healthy lifestyle. 

Societal issues and design
Modern societal trends and technologies enable us to live our lives while having 
easy access to an excessive amount of food and requiring only minor physical 
effort throughout the day. We have surrounded ourselves with technologies 
designed	for	our	efficiency	and	comfort.	While	these	developments	indeed	enable	
a high quality of life there are, with respect to our health and wellbeing, serious 
downsides as well. In societies across the globe, we see a decline in physical 
activity resulting in severe health risks (e.g., obesity, diabetes, or cardio vascular 
problems) and related costs. These risks and costs are expanding exponentially 
and can threaten our society to spiral out of control. Such global societal issues 
are highly complex by nature since they are deeply embedded and connected to 
each other and throughout our society as consequences of how we shaped and 
envisioned our society to be. 

Dealing with these issues is therefore not easy. In chapter 1 of this thesis, we 
describe how design can play an important role here. The products, systems 
and	related	services	we	design	have	an	impact	on	society.	As	they	influence	the	
behaviour of their users, they can become vehicles to steer society implicitly 
as well as explicitly. Design is perfectly suited to play an active role in this shift 
towards societal transformation, since design is about localising (making a matter 
concrete),	questioning	(reflection	on	its	quality)	and	opening	up	(expanding	its	
sense). Design was often about creative problem solving leading to practical 
everyday solutions, effecting society. However, designing for global societal issues 
is a challenge of a different magnitude. 

Because of the complexity of these global societal issues, incremental solutions 
will	not	suffice.	In	chapter	1	and	2	of	this	thesis,	we	suggest	that	disruptive	
innovations are needed to create structural change and sustainable growth. 
Traditional problem solving design processes are aimed at dealing with 
complicated challenges by separating them down into smaller independent 
issues, which are easier to deal with. The global societal issues can however not 
be split into independent issues. They are connected to other problems, multiple 
1 The project Design for (social) wellbeing was a project under the IOP-IPCR program approved and sponsored by the 
Dutch Ministry of Economic Affairs.
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stakeholders, more likely to react in unpredictable non-linear ways and to produce 
unintended consequences.

As said, disruptive innovations are needed to create new opportunities for 
structural societal transformation and sustainable growth. However, designing 
for these types of transformation is not easy. Despite that technology has 
advanced rapidly in the meantime, and that today’s designers can explore 
design opportunities (towards to a different society) by means of creating highly 
complex interactive and intelligent products and systems in our daily life, there 
lies the danger of fully aiming at ‘the how’ (technological means) and totally 
overlooking ‘the why’ (human values, meaning etc.). Moreover, creating this type 
of transformations on a personal and societal level often needs a long process 
with	a	high	degree	of	structural	uncertainty.	It	is	difficult	to	predict	whether	new	
concepts will lead to sustainable behaviour change and for instance a more active 
and	healthy	lifestyle.	For	industry	it	is	therefore	also	very	unappealing	and	difficult	
to try to create and to introduce these radical and disruptive innovations without a 
solid basis of evidence. Therefore, they fail to comprehend the complexity of the 
societal	issues	and	to	find	new	ways	to	create	disruptive	innovative	propositions	
that are of value to people. It is impossible to address the societal issues around 
physical inactivity and sedentary lifestyles from the earlier paradigms. 

The goal of this thesis
This thesis takes on a combined approach, from societal and business 
development angles, to explore the question of ‘how to design for an active 
and healthy lifestyle. It follows a Research-through-Design approach, which 
generates new knowledge through the act of designing. A design-driven research 
method called Experiential Design Landscapes (EDLs) is developed together with 
accompanying tools and techniques. With the EDL method, the design process 
is taken into society by creating infrastructures where designers work together 
with stakeholders in jointly creating experienceable propositions that can evolve 
over time. These propositions, Experiential Probes, are intelligent, open, sensor-
enhanced, and networked products-service systems that enable people to 
develop new and emerging behaviours, and in parallel enable detailed analysis of 
the emerging data patterns by researchers and designers as a source of inspiration 
for the development of future systems.

Two perspectives
Experiential Design Landscapes are aimed to build bridges between business 
development and societal issues. To explore and create such a complex process 
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and incorporating multiple angles, this project has been executed by two PhD 
candidates, Carl Megens and Michel Peeters, each taking a different perspective 
in	the	playing	field	of	new	product	development	and	EDLs.	Michel	Peeters	
started from designing intelligent products-service systems towards business 
development (demonstrated with grey lines in front of the text). Carl Megens 
focused	on	finding	new	ways	of	design	to	address	societal	issues,	based	on	a	
design vision (demonstrated with blue lines). Experiential Design Landscapes 
are built on these two perspectives. Throughout the research, it was decided to 
use, although from two different perspectives, the same cases as carriers for the 
research in this manner enabling far richer case studies compared to individual, 
partial, case studies. Although both PhD candidates each kept their own 
perspective and own research focus, the design and analysis of the mentioned 
case studies became intertwined to a level where the development of one single 
PhD thesis (with two clearly different perspectives but also with strong emphasis 
on the mutual relations and synergy) became the preferred option. 

The chapters summarised
Throughout the 20th century, the role of design has changed in relation to 
changes in society and economic paradigms. Chapter 1 starts with the description 
of the role(s) that design and design research can take in contributing to solutions 
to the “Grand Societal Challenges”. We introduce how we see design and the 
role and the impact design can have on society. In particular the situation around 
sedentary lifestyles, and how we see a role for design to deal with these issues, is 
explained. In order tackle global societal challenges and move towards sustainable 
(local) solutions, we argue that a paradigm shift towards a Transformation 
Economy is necessary, where stakeholders work together on designing local 
solutions for local issues, that stem from our large global issues. Solutions to 
these global collective issues, e.g., leading to true sustainability and wellbeing, 
typically require behaviour change on a societal level, where the collective is 
more important than the individual. The chapter is concluded by stressing that, 
to enable the paradigm shift, designers need new methods and tools that can 
support	them	in	defining	a	design	vision	and	designing	together	with	stakeholders	
in society towards the envisioned sustainable societal transformation. Moreover, 
modern designers need new methods and tools to grasp and to understand 
possible new emerging patterns and potential transformation in society.

In	chapter	2,	we	reflect	on	how	to	design	for	an	active	and	healthy	lifestyle	and	
on our experiences in collaborating with different industry partners (e.g., Adidas, 
TomTom). As a result of our research results and on-going discussions with these 
partners, this vision changed during the Design for (social) wellbeing project. 
We got inspired by a changing role of sports in society, in which today’s top 
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athletes are not recognised as examples for physical behaviour anymore (to be 
more active throughout the day) but sees them, increasingly, as show-stars, with 
a status comparable to movie-stars. Sports participation is declining and physical 
inactivity is becoming paramount. This was in sharp contrast with the results of a 
benchmark-study, carried out during this project, where a selection of products 
of different companies from the sporting goods, consumer electronics and 
gaming industry (e.g. sports electronics, self-tracking devices, activity and health 
monitors), was analysed and compared. Through observations they all seem, 
although with a different intention, to use the same paradigm. They position 
amateur athletes as low-budget top-athletes and provide them with dashboards 
and data, represented in numbers, metrics, stats and graphs that are hardly 
meaningful for amateurs. The market of design for wellbeing and a more active 
lifestyle is different and more complex. A diffusion model from which most sports 
companies nowadays seem to work is illustrated, where high-quality products and 
value are developed as branded and targeted experiences to cater target user 
groups, and promoted through celebrity endorsement and marketing. While this 
diffusion mechanism may work for the sport performance market, we pose that 
for the market of recreational sport, wellbeing and designing for an active lifestyle 
this mechanism doesn’t apply. When the intention is to transform society or allow 
people	to	change	their	behaviour,	target	groups	do	not	suffice	anymore.	Helping	
people to improve their performance is a different game than helping people to 
structurally change their behaviour towards and more active and healthy lifestyle. 
Moreover, it’s a different and more complex market with a wide diversity of people 
with different needs, wishes, values and goals. In order to better understand 
these people a questionnaire was set out under 70 people and personas were 
created on the basis of this data. Although the personas were helpful to better 
understand people’s (functional) needs, desires etc., they didn’t contribute in 
gaining understanding in people’s behaviour. As we were looking for ways to 
transform society and change behaviour towards more active and healthy lifestyle, 
we were looking for methods and tools to gain insight in people’s behaviour. The 
chapter	is	concluded	with	a	reflection	on	the	desired	qualities	of	such	methods	or	
tools namely: being able to follow the behaviour of people, longitudinally, in their 
everyday life, together with (industrial) stakeholders.

Chapter 3 describes a commented state-of-the-art of methods and tools for 
designing for (sustainable) behaviour change and a move towards a more 
active and healthy society. We elaborate on the attempts that have been made 
so far to involve, to engage, and to design with stakeholders. These methods 
include product creation and innovation via co-creation, empathic design and 
participatory design, and validating products in near-real-life environments via 
Living Labs. Furthermore, we discuss attempts that have been made to involve 
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multiple (industrial) stakeholders towards creating value propositions such as open 
design, participatory innovation and provotyping. It is demonstrated that the 
described user-driven innovation methods and tools excel in different qualities. 
None of them, however, comprise all the desired qualities as described in chapter 
2. Besides the aforementioned qualities, we stress that in order to get one step 
closer	to	transforming	society	we	have	to	find	ways	to	validate	our	claims	for	a	
possible societal transformation towards a more active and healthy society. We 
conclude	our	quest	to	find	methods	and	tools	that	supports	design	towards	
behaviour change and in the long run societal transformation towards a more 
active and healthy society, that we have to start exploring and developing such 
a method ourselves. Next, we discuss an experiment with a sports watch that 
we	use	to	reflect	on	our	vision	on	how	a	method	that	supports	design	towards	
behaviour change and in the long run societal transformation, could look like. 
We conclude this chapter that, besides the aforementioned desired qualities of 
being able to follow the behaviour of people, longitudinally, in their everyday life, 
together with (industrial) stakeholders and the ability to validate our claims, two 
additional qualities arose during the experiment. We stress the importance open 
design propositions and putting design central in the future method as designers 
can pre-eminently explore, question and open up the design space. Furthermore, 
for the future method, we stress the importance of having continuous insights and 
feedback loops from the design space.

In	chapter	4,	we	developed	a	first	set	of	methods	and	tools	for	designing	for	
(sustainable) behaviour change and a move towards a more active and healthy 
society, based on the qualities mentioned in chapter 2 and 3. A multitude of 
probing techniques available e.g. Cultural Probes, Empathy Probes, Technology 
Probes and Mobile Probes is discussed, to see whether ways to probe for 
(behaviour) change can be found. Although many probing techniques touch upon 
the various qualities we were looking for, none of the techniques comprise all 
the desired qualities. Moreover, none of the techniques record, on the basis of 
disruption, a possible change in behaviour.

Following these conclusions, we introduce the method of Experiential Design 
Landscapes and Experiential Probes. We designed EDLs as infrastructures 
where designers work together with stakeholders (Michel) in jointly creating 
experienceable propositions (Carl) that can evolve over time. These propositions, 
Experiential Probes (EPs), are intelligent, open, sensor-enhanced, networked 
products-service systems that enable people to develop new and emerging 
behaviour and, in parallel, enable detailed analysis of the emerging data patterns 
by researchers and designers as a source of inspiration for the development of 
future systems, products and services.
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We explain the EDL method by going through the various steps of Envisioning, 
Designing	Intervention,	Acquiring	Data,	and	Analysing,	Reflecting	&	Validating.	
Furthermore, we explain what these steps entail and how they relate to each 
other,	and	we	reflect	on	how	the	EDL	method	can	contribute	to	designing	for	
(sustainable) behaviour change and a move towards a more active and healthy 
society.

In chapter 5 and 6, we present two joint case studies that demonstrate and 
validate the proposed EDL method.  
In chapter 5, we demonstrate the set-up of the EDL method in practice by means 
of the Social Stairs case study. We explain step-wise the vision (i.e. Envisioning) 
behind the Social Stairs and the accompanying design interventions that were 
done. Furthermore, we explain the architecture of the Social Stairs with which the 
different design interventions are set out and different types of data is acquired in 
the	EDL.	Next,	we	discuss	how	this	data	is	analysed,	reflected	upon	and	validated	
in the EDL. Three design interventions in the Social Stairs with three different 
Experiential Probes are explained: Bloom, Guitar Solo, and Bongos & Drums. 
Furthermore, we discuss the process of dealing with the complexity of the Social 
Stairs	dataset	towards	finding	deviant	behaviour	and	emerging	patterns.	We	
discuss how the different types of data were analysed and utilised in the Social 
Stairs and we elaborate if and how people’s behaviour has changed because of 
(one of) the Experiential Probes. 

During our analysis we could prove that the Social Stairs initiated deviant 
behaviour. Moreover, a data analysis by means of a correlated decision tree 
indicated that deviant behaviour had occurred because of differences between 
the	Experiential	Probes.	Next,	we	discuss	the	influence	each	Experiential	Probe	
had on the behaviour of people in the Social Stairs. A statistical analysis indicated 
that	Bongos	&	Drums	had	influenced	people	to	produce	significantly	more	steps	
than with the other two Experiential Probes. Moreover, the data patterns of the 
different deviant behaviours was further analysed by means of a card-sorting 
exercise with 6 people. On the basis of the card-sorting exercise a distance matrix 
was generated and an optimised multidimensional model was created where 
the perceived similarities and dissimilarities between the data patterns of the 
different Experiential Probes were represented. The optimised multidimensional 
model represented Bongos & Drums as a separate cluster, indicating that that 
the behaviour data patterns of Bongos & Drums were perceived as different 
from the other two Experiential Probes by six people. Chapter 5 concludes that 
the EDL method can be applied and that deviant behaviour had occurred as a 
consequence	of	the	EDL.	In	chapter	5,	we	also	reflect	on	the	opportunities	to	go	
beyond the overall impression of people’s behaviour in the EDL (like in the Social 
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Stairs) and dig deeper into the personal (intrinsic) motivations or beliefs behind 
their behaviour. As we want to design for (sustainable) behaviour change and 
a move towards a more active and healthy society, we discuss opportunities to 
develop a virtual EDL and follow people more closely and acquire personal data 
on possible behaviour changes over time.

In chapter 6, we present the case study Bouncers, that we use to explore the 
possibilities of building a virtual EDL based on the abovementioned opportunities. 
Bouncers was inspired by the social engagement that we came across with the 
Social Stairs and the technological possibilities we saw to develop a virtual EDL. 
In	this	chapter,	we	reflect	on	the	possibilities	and	differences	between	developing	
such a virtual EDL in relation to for instance the (physical) Social Stairs. Goal 
of this chapter is not so much to address the outcome of Bouncers, but more 
about the further development of the EDL method. In this chapter we explain 
the (design) vision behind the Bouncers EDL. Next, we elaborate on what the 
Bouncers	EDL	encompassed,	explain	the	design	of	its	architecture	and	reflections	
on how Bouncers contributed to the further development of the EDL method. 
We	reflect	on	a	selection	of	Experiential	Probes	in	the	Bouncers	EDL	and	we	
highlight how the related design interventions contributed to the development of 
the Bouncers EDL. It is shown how these Experiential Probes were set out in the 
Bouncers EDL and the way they gave personal feedback to people. When to give 
people feedback in the Bouncers EDL and how the abovementioned explorations 
contributed to the general development of the EDL method is explored.

A dashboard was developed to keep track of (individual) behaviour and 
occurrences in the Bouncers EDL. Next, we propose on how this dashboard 
potentially could be used to (remotely) empathise with people in the Bouncers 
EDL.	We	conclude	this	chapter	with	a	reflection	that	with	an	EDL	like	Bouncers,	
in order to say something about if people have become more active and their 
behaviour has changed over time, one has to empathise and build up a relation 
with the people in the EDL. Lastly, as both case studies have drawn the attention 
of external stakeholders, we stress the value of stakeholders in playing a vital role 
in further realising and embracing EDLs like the Bouncers EDL and the Social 
Stairs EDL in society. They have substantial knowledge, expertise, and experience 
about local context, people, processes etc. So besides that there are opportunities 
to work with external stakeholders in an EDL, they also play a crucial role towards 
societal embedding. 

In chapter 7, we have a general discussion on EDLs and their application. The 
opportunities and limitations of EDLs are discussed, based on both the current 
status of the EDLs as applied in the two case studies, as well as how we see EDLs 
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evolve in the future. With regard to future EDLs we discuss the opportunities 
they	hold	for	both	design	and	research	and	how	they	fit	in	between	the	existing	
methods	and	tools	in	these	fields.	The	ethical	issues	that	arise	when	putting	
design research into society, again from both a design and research perspective, 
are discussed. Chapter 7 is concluded with recommendations for future 
developments on the EDL method, aimed at involving multiple stakeholders into 
the process. For this we introduce the idea of a changing EDL from experiential 
probing towards value probing. By probing what new value these new design 
propositions can bring for society we believe new ways of value creation can be 
found for future societies towards transformation.
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