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Character No.2

A toolkit to start conversations 
about connected products

MAKING IOT TANGIBLE
3 STEPS IN A CLIENT MEETING

INSPIRE

The two character modules talk to 
each other to create a connected user 
experience.

Before you meet a client to talk about 
a potential Internet of Things project, 
change the look and feel of the 
box-like modules to help you tell your 
story about connected products. 

Character No.1

Input trigger g

BE RELEVANT CO-CREATE

Bridge between the toolkit and 
the client's context by attaching 
the clip-on output to existing 
products.

When the client starts to ideate, co-create 
scenarios together and define the objects’ 
behavior on the fly using the action trigger 
and the web application.

Clip-On
Output

Light behaviorvior 
as outpoutput

Action 
Trigger
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ABSTRACT
The Internet of Things (IoT) is about connected-
ness between people and artefacts surrounding 
them. It is also about the transition between the 
physical and the digital when interacting with 
those artefacts. Adding a digital layer allows 
us to pair static artefacts (like products) with 
dynamic experiences (like services). This opens 
up for countless opportunities for product-
service systems that help people in completely 
new ways. As a development of the internet IoT 
is a techno-social phenomenon that has the 
potential to reveal and help to solve large-scale 
problems that are created by our connected 
lifestyle.

More companies than ever are creating connec-
ted product-service systems mostly to disrupt 
the market. This inspires people across com-
panies from R&D to CEO level to explore the 
new market sector. However it is difficult to talk 
about abstract connections between things and 
user experiences that don’t exist yet. 

FACETS is designed to be a supporting tool for 
the design and innovation consultancy Veryday 
and other designers to approach the topic of 
IoT together with their (to be) client. The toolkit 
consists of four box-like modules to be used in 
different phases of a client meeting. Here the 
toolkit in a nutshell:

0. PREPARE TO CONVINCE
Change the look and feel of the tools to help you 
tell a story about connected products during the 
meeting with the client. 

1. INSPIRE STORIES
Use the character boxes to inspire the client. 
The two modules communicate with each other 
to create a magical experience of connected 
objects. 

2. BRIDGE TO THE CLIENT’S CONTEXT
Once getting excited about the behavior of the 
modules the client might wonder how this could 
be useful for their product or service offering. 
The clip-on output module can be attached to 
any object to bridge between the toolkit and the 
client’s context.

3. CO-CREATE SCENARIOS 
A pre-defined behavior of the modules is not 
useful during meetings that are dynamic by 
nature. That’s why the action trigger module 
in combination with an app is used to quickly 
generate new scenarios on the fly.
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MOTIVATION
As interaction designers we live in exciting 
times. Not too long ago master students pre-
sented their ideas about the future while in 
parallel Steve Jobs presented the IPhone to the 
world. Since then Mark Weiser’s prediction of 
a world full of screens as tabs, pads, and boards 
has become reality (Weiser, 1991). This opened 
up many opportunities for designers to design 
(screen based) user interfaces. Since then it 
seemed as if people were either designing phy-
sical buttons for appliances or designing screens 
for phones. 

Only recently we started thinking of holistic 
experiences. With connected products it beco-
mes more obvious that the design of the object 
has to be aligned with the design of the digital 
layer of the product. The Internet of Things will 
force us to collaborate with other disciplines 
more than other product or service categories. 
Even though people are still asking why we are 
starting to connect every piece of our lives to 
the internet, as an interaction designer it opens 
up for a new world of exploring tangible inter-
actions enhanced by a virtual layer.

A COLLABORATION WITH 
VERYDAY
For this thesis I decided to collaborate with the 
design and innovation consultancy Veryday AB. 
Veryday has it’s roots in working with physical 
products and today is a multi disciplinary team 
working with products, services, strategy. 

One reason for the success of Veryday is their 
fight as advocates for users. For Veryday design 
should always be grounded in insights coming 
from studying the users and their context. This 
long tradition in being true to people’s needs 
and knowledge about people’s relationship with 
physical objects promises solutions for connec-
ted objects that are designed in a responsible 
way. 

I was fortunate to have Lennart Andersson, 
director of Interaction Design, as my point of 
contact at Veryday who played a double role as 
my collaboration partner and client and as ins-
piring mentor.

Fig. 01.  Collaboration partner Veryday
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Over time different definitions with different 
flavors like ubiquitous computing (Weiser, 
1991), connected products, enchanted objects 
(often connected with David Rose (Rose, 2015)) 
or smart objects have had more or less relevan-
ce in the development of a vision for a future 
full of connected artefacts.

The ITU, the United Nations specialized agency 
for information and communication technolo-
gies describes IoT as a global infrastructure [...], 
enabling advanced services by interconnecting 
(physical and virtual) things based on existing 
and evolving interoperable information and 
communication technologies. 

In short, IoT can be defined as the network of 
physical objects.  

The term is interesting because it has found 
great attention in both business and technology 
sector.

THE HYPE BEHIND THE TERM
Different forecasts predict an explosion of 
objects that are connected to the internet in 
the near future (Bauer, Patel & Veira, 2014). 

Businesses and even states heavily invest in 
IOT, independent of the market sector (Walton, 
2015, Yan, 2011). Gartner‘s 2015 Hype Cycle for 
Emerging Technologies illustrates the market 
excitement, maturity and benefit of more than 
2,000 Technologies. According to Gartner‘s 
2015 Hype Cycle IoT is placed at the peak of 
the hype that now has to face what Gartner call 
“Trough of Disillusionment” (Gartner, 2015). 

That means that IoT implementations are 
expected to fail to deliver due to lack of majori-
ty of the technology. That’s why it makes sense 
for companies to fail now and learn from their 
mistakes. On the other hand a flood of connec-
ted products with bad user experience will harm 
the development as users will lose faith in IoT.

The graph also shows that in 5-10 years the 
industry will reach the “plateau of productivity”, 
creating useful artefacts for the users – Main-
stream adoption starts to take off (Gartner, 
2016).

Fig. 03.  Version of Gartner’s Hype Chart of emerging technologies highlighting IoT (Gartner, 2015)

INTRODUCTION 
The starting point of this project was the ques-
tion, how can we use explorative prototypes to 
support shaping a point of view on the Internet 
of Things. To get a first understanding of what 
the Internet of Things means for me I conduc-
ted secondary research while in parallel created 
a first prototype of connected objects. Lear-
nings from both were used when engaging with 
designers from Veryday in interviews and work-
shops. The outcome was a map of aspects of IoT 
as well as three directions. The first direction 
was to explore a design process for the connec-
ted future, the second to create prototype used 
as discussion pieces and the last direction was 
revolving around ethics in IoT & the ownership 
of data. 

The map of aspects of IoT influenced how I was 
building my own point of view on connected 
objects. Over the course of the project I conclu-
ded that a point of view was only valuable when 
there is space for a discussion around it. There-
fore I chose to work on prototypes to facilitate 
a discussion around connected products. The 
main methods in the design process were enga-
ging workshops with designers from Veryday 
and the creation of different prototypes. 

In this report I highlighted three prototypes 
created with different intentions and describe 
more in the appendix. The goals behind the 
key prototypes were threefold: to understand 
an existing context, to explore what is possib-
le and to communicate a concept. These three 
approaches for prototyping were identified by 
Buchenau and Suri (Buchenau & Suri, 2000).

I identified the context of early meetings bet-
ween Veryday and their clients as an opportunity 
for me to create impactful design. I analyzed 
material of a second workshop which helped me 
to establish different phases of a meeting where 
connected artefacts could be used to facilitate a 
discussion. 

I looked at different aspects of IoT products to 
reveal differences in aesthetic qualities.   
Those led me to different object categories that 

made it easier to talk about connected products. 
In another step I matched those objects with the 
identified phases of a client meeting and adap-
ted the toolkit. In the last section of this report 
I concluded with personal reflections on the 
process.

BACKGROUND
To explain what the “Internet of Things” or IoT 
could mean, I want to refer to one of the first 
examples of a connected thing. It was a toaster 
that that could be turned on and off over the 
Internet developed in 1990 by John Romkey 
(Stewart, 2000).

Fig. 02.  Simon Hackett1, a friend of John Romkey’s 
talking about the connected toaster in 1990  
(Stewart, 2000)

The term „Internet of Things“ or IoT is widely 
spread and applied to different contexts. Even 
though the name is still young, the concept 
behind it started forming in parallel with the 
development of the first computers2.

The inventor and futurist 

Nikolas Tesla stated in an 

interview with Colliers 

magazine in 1926: 

“When wireless is perfectly 

applied the whole earth 

will be converted into a 

huge brain, which in fact it 

is, all things being particles 

of a real and rhythmic 

whole[...]” (Kennedy, 

1926)

1 livinginternet.com/i/ia_myths_toast.htm
2 postscapes.com



04 0505

1. SCOPE
Connected Things and 
Things connected to the 
Internet

With the advent of data sci-
ence and big data gathering 
behavioral and other data 
from users are attractive for 
businesses. Providing custo-
mized services and offers can 
generate new user experiences  
— hence new revenue streams. 
Therefore it‘s not surprising 
that companies try to find ways 
to into people‘s lives and their 
homes. For some connected 
products however it‘s not 
necessary to link data to the 
internet and still help people 
reach their goals. An example 
are environment sensors from 
Lapka3. The physical sensors 
are connected to the phone 
displaying the readings on the 
interface. In addition the data 
can be shared with others over 
the internet, which serves a 
goal different from knowing 
for example what the level of 
radiation at the current loca-
tion is.
  
Other products that only using 
RFID or NFC tags are not con-
nected to the internet either, 
but still provide connected 
experiences. 

In her book “Designing Con-
nected Products: UX for the 

Consumer Internet of Things” 
Claire Rowland distinguishes 
four different connected device 
types. She mentions multip-
urpose computer, specialized 
embedded data, connected 
sensors and passively trackable 
objects (Rowland et al., 2015). 
Depending on the context it is 
more appropriate to process 
data on the device or to send 
it via the phone or directly to 
internet or — as mentioned 
before — not at all. 

Since the connection to the 
internet is not the main qua-
lifier I prefer to talk about 
connected artefacts and see 
products connected to the 
internet as a special case where 
security, privacy and different 
complexity have to be handled 
carefully. Whether artefacts 
exchange data via bluetooth 
vs. store data on the cloud has 
a different meaning depending 
on the context. 

LEARNING:
IOT IS ABOUT CONNECTED-
NESS AND THE TRANSITION 
BETWEEN THE PHYSICAL AND 
THE DIGITAL.

2. VIEWPOINT
A way to look at connected 
products can be to think of 
its commercial versus non-

commercial application. This 
distinction is especially relevant 
when designing together with 
the industry partner Veryday 
and its clients. In the following 
I tried to touch on both IoT as 
socio-technical development 
vs. IoT as means for business. 

Non-Commercial

When trying to grasp the bigger 
picture and the impact of con-
nected products on society, IoT 
can be seen as socio technolo-
gical phenomenon connecting 
more and more parts of our 
life. The sociologist Neil Gross 
framed it as follows: “In the 
next century, planet earth will 
don an electronic skin. It will 
use the Internet as a scaffold to 
support and transmit its sensa-
tions.” (Gross, 1999)

Since the internet is key for this 
development it stands to reason 
to look at the development of 
the internet itself. Goldman 
and Sachs ( Jankowski, 2014) 
refer to IoT as the third wave of 
the internet. After a first wave of 
connected information and the 
advent of social media. I tried 
to visualize this development 
in a couple of images below (see 
figure 6-9).

3 mylapka.com/pem

Fig. 05.  A way to 
categorize connected 
objects is to group 
them based on how 
they are designed to 
perceive and process 
our world. 

Connected objects 
come in many diffe-
rent shapes. Some are 
full fledged devices 
that can connect with 
other devices, have 
sensors, processing 
units and an interface 
for us to interact with. 
An example would be 
smartphones. Other 
products can‘t process 
data and rely on the 
cloud to do that. Some 
connected objects just 
have a tag that allow 
other objects to read 
its status. (cf. Row-
land et al., 2015)

As the IoT can involve eve-
rything from technology to 
design aspects, from social and 
ethical to business concerns I 
tried to find recurring themes 
in discussions online, books 
and papers. 

Secondary research led me 
to cluster 7 different aspects 
that are relevant when talking 
about IoT in the design con-
text:

1. Scope: What qualifies as part 
of the Internet of Things? 

2. Viewpoint: What is the con-
text of the discussion around 
the Internet of Things?

3. Scale: Who is affected by the 
service or product?

4. Material Focus: What is the 
design space?

5. Content: Why are we desig-
ning IoT?

6. Aesthetics of the Interaction: 
What are the interactions 
and what is the user experi-
ence?

7. Challenges & Opportunities: 
Who is responsible for what?

ASPECTS OF IOT

Fig. 04.  Different aspects of the Internet of Things that I came across during secundary research



06 0707

Fig. 09.  Big companies now try to analyse and make sense of data online

LEARNING:
IOT IS (ALSO) A NATURAL 
DEVELOPMENT OF THE INTER-
NET. SINCE WE HAVEN‘T 
FOUND THE TRUE VALUE OF 
CONNECTING OBJECTS TO 
THE INTERNET, FOR NOW THE 
ONE PROFITING MOST FROM 
OUR DATA ARE BIG COMPA-
NIES PROVIDING US WITH IOT 
PLATFORMS THAT CREATE 
ALGORITHMS TO BETTER 
UNDERSTAND PEOPLE. 

The new connected world is 
not purely imposed on us by 
tech companies but is also 
developed with tinkerers, 
makers and hobbyists and  
everyone that actively con-
nects things. 

Tools become more and more 
accessible allowing for greater 
application in the growing 
maker culture that revels in 

the creation of new devices as 
well as tinkering on existing 
ones4. One implementation of 
connected data is the project 
Safecast. Safecast is a global 
volunteer-centered citizen 
science project developed to 
educate people about their 
environments. By inviting a 
greater public to measure and 
share location based radiation 
readings in Japan it was pos-
sible to create the biggest data 
set of radiation data existing 
(Winter, 2013).

We can find a similar example 
where gathering data could 
lead to powerful results in the 
field of data visualization.  John 
Snow created the famous chole-
ra map and used data gathering 
and information visualization 
to uncover the true reason 
behind the cholera outbreak in 
London in 1854 (Rogers, 2013).

LEARNING:
IOT HAS THE POTENTIAL TO 
REVEAL AND SOLVE LARGE-
SCALE PROBLEMS THAT ARE 
CREATED BY OUR CONNECTED 
LIFESTYLE. MAY IT BE HEALTH 
THREATS OR SUSTAINABILITY 
ISSUES. FOR SOME APPLICA-
TIONS IT SHOULD BE DESIGNED 
IN AN OPEN WAY FOR EVERYO-
NE TO PARTICIPATE.

It is hard to anticipate what 
role sharable content created 
or derived from the physical 
world will play in the future but 
these example show that con-
necting data on a larger scale 
can create new means to tackle 
users’ problems. 

Whereas open source and hard-
ware can be a viable business 
models, it might not be the first 
choice for lots of companies to 
explore what they can do with 
connected products. 

4 en.wikipedia.org/wiki/Maker_culture

Fig. 06.  First wave of the internet was to put information about the 
real world online to make it accessible for everyone

Fig. 07.  The emerging social networks could be seen as second 
wave

Fig. 08.  Connecting information about objects to the internet can 
be seen as third wave 

This visualization is an attempt 
to describe the evolution of the 
internet until now. I drew a par-
allel between the development 
of the internet and the evoluti-
on of life starting in our planet‘s 
oceans. This should provoke the 
reader to see the internet in its 
current stage only as the begin-
ning of a bigger development. 
In the first wave of the internet, 
information populated the web 
like simple lifeforms.

In the second wave of social 
media we started to generate 
representations of ourselves 
online. 

In the third wave we now begin 
to colonize the web with repre-
sentations of things. 

All information about these 
representations are endless 
amounts of data with only limi-
ted ways to make use of them. 

Big companies now develop 
platforms, algorithms and even 
artificial intelligence that only 
exist in the digital realm, depic-
ted as evolved beings in the 
visualization. These programs 
are meant to connect data and 
create new meaning. As desi-
gners who design for this new 
world it‘s our choice how much 
we want to advocate for the end 
users that still live in the non-
digital world. 
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an object that — when placed 
in the kitchen – immediately 
communicates what it is used 
for. The digital component 
is secondary. The designers 
from Thingk reinforce this 
on their website claiming to 
create “Everyday objects with 
superpowers”6. Claire Rowland 
makes a similar distinction bet-
ween service-enabled devices 
versus device-enabled services 
(Rowland et al., 2015).

LEARNING:
EVEN THOUGH IT IS IMPOR-
TANT TO DESIGN EVERY 
ASPECT OF THE PRODUCT 
THERE MIGHT BE A STRONGER 
FOCUS ON EITHER THE DIGITAL 
OR PHYSICAL EXPERIENCE.

Fig. 10.  Amazon Echo7

5. CONTENT
A common theme when desi-
gners or design thinkers are 
talking and writing about IoT 
is the real value behind con-
necting things and the reason 
why we do it. Researching and 
exploring the context of future 
connected products can help 
us to develop solutions that 
provide people with meaning-
ful content (TOPP, 2016, 
Andersson, 2013, Afdeling Bui-
tengewone Zaken et al., 2015).

One aspect connected to con-
tent is data and information and 
insights created from it. When 
dealing with data in connected 
products and services there is 
always a question around what 
information is shown when 
and where and how much of it 
(Gaunt et al. 2014). 

Connected to the content is 
also a discussion around the 
longevity of products since 
usually digital services and 
products have a completely 
different lifespan (TOPP, 2016). 

By adding a digital layer to a 
physical product inevitable 
administrative touchpoints 
have to be created as well. The 
administrative layer has to 
be maintained to ensure that 
content is delivered (Sinclair & 
Hui, 2015).

LEARNING:
AS DESIGNERS WE OFTEN TALK 
ABOUT THE EXPERIENCE WHEN 
USING THE PRODUCT BUT THIS 
SHOULD NOT BE OUR ONLY 
CONCERN. MEANINGFUL AND 
ACCESSIBLE CONTENT HAS 
TO BE AT THE CORE OF THE 
DESIGN.

6. INTERACTION 
AND USER 
EXPERIENCE
John Barrett, head of Acade-
mic Studies at the Nimbus 
Centre for Embedded Systems 
Research framed the following 
six scenarios of how to engage 
with connected things in a 
TedX Talk from 2012 (Barrett, 
2012). 

Fig. 11.  Thingk kitchen appliances8

Commercial

My secondary research in this 
area was mostly based on how 
companies (like design consul-
tancies) would talk about IoT. 
The main inspiration here was 
a series of podcasts by Bruce 
Sinclair who targets mainly 
managers that want to start an 
IoT project in their companies 
(Sinclair, 2016). Experts from 
different fields like business, 
design and technology talk 
about aspects of IoT. The 
complexity of starting an IoT 
project within a company was 
mentioned multiple times 
across different podcasts that 
building an IoT product is like 
starting a new company (Sin-
clair & Hui, 2015, Sinclair & 
Sadowski 2015). 

In one of the podcasts Gordon 
Hui from the design and inno-
vation consultancy SMART 
was asked why their clients 
are developing IoT products. 
Hui mentioned market dis-
ruption as a common driver. 
Jake Fields, founder and CEO 
of Treeline Interactive, an IoT 
strategy development com-
pany highlights IoT as means 
for customer relationship 
management. 

According to other sources, 
trying to disrupt the market 
or seeing IoT as tool for CRM 
should not  be incentives 
to connect products (Afde-
ling Buitengewone Zaken et 
al., 2015, TOPP, 2016). The 
management consulting and 
professional services com-
pany Accenture displays in 
a report on the Industrial 
Internet of Things how new 
business models can be gene-

rated by adding digital services 
(Daugherty et al., 2015). Digita-
lization should lead to useful 
data, information and insights 
that produce synergies with 
connected fields or create new 
market segments. 

Reflecting on what that could 
mean for a consultancy like  
Veryday with a heritage in 
product design but also strong 
service design skills, I came to 
the conclusion that physical 
products, when connected, 
might allow us designers to 
create novel services by linking 
products and people through 
data.

LEARNING:
CONNECTED PRODUCTS 
ALLOW US TO PAIR STATIC 
ARTEFACTS (PRODUCTS) WITH 
DYNAMIC EXPERIENCES (SER-
VICES) BY MAKING USE OF 
DATA.

3. SCALE 
It is easier than ever to con-
nect with people. Especially 
the internet allows now for not 
only connected information 
but also for social networks. 
Digital products and services 
naturally seek to open connec-
tions to other users. Computer 
supported collaborative work 
systems5 like Skype or Google 
Drive are concrete examples. 
Now it is possible to remote 
access, monitor or manipulate 
physical objects that are con-
nected. 

When designing connected 
artefacts we define the scale 
they can be used at. A trend 
report from PSFK Labs in col-

laboration with iQ Inel shows 
technology on three different 
scales. Empathy tech (com-
putation for a single user), 
community net (many people 
using technology in a commu-
nity) and conscious planet (tech 
managing everything) (PSFK, 
2014). 

LEARNING:
THINKING ABOUT DIFFERENT 
SCALES OF USAGE FORCES US 
NOT ONLY TO THINK ABOUT 
THE LIVES OF THE PEOPLE, BUT 
ALSO TO THINK ABOUT WHOLE 
ECOSYSTEMS THAT PRODUCTS 
AND SERVICES ARE EMBEDDED 
IN.

4. MATERIAL 
FOCUS
When looking at connected 
products on the market it often 
becomes clear immediately 
whether the added value the 
product brings lies in the phy-
sical or in the digital aspect. 
As an example I compared the 
Amazon Echo and the kitchen 
scale from Thingk.

Amazon Echo is a hands-free 
speaker you control with your 
voice. Echo connects to the 
Alexa Voice Service to play 
music, provide information 
and more (Amazon Echo, 2015). 
The sleek shape with only a few 
signifiers tells its user that the 
outer shape is not the focus of 
the interaction but rather acts as 
a vessel that holds (digital) func-
tionalities. Shaping the digital 
experience is more important 
than the physical experience. 
With the thingk cutting board 
on the other hand we have a 

5 en.wikipedia.org/wiki/Computer-supported_cooperative_work 6 thingk.design
7 amazon.com/Amazon-Echo-Bluetooth-Speaker-with-WiFi-Alexa/dp/B00X4WHP5E 
8 indiegogo.com/projects/thingk-kitchen-devices-for-internet-of-things

Fig. 85.  Connec-
ted products  can 
influence ourselves, 
our community or 
everyone. 

MINE
OURS
EVERYONES

3. SCALE



10 1111

Summarizing the previous section helped me to 
create my personal point of view on the Internet 
of Things. This should serve as inspiration for 
other people working in the design field. 

IoT is about connectedness between people 
and artefacts surrounding them and about the 
transition between the physical and the digital. 
Connecting things allow us to pair static arte-
facts (like products) with dynamic experiences 
(like services) by connecting them via a digital 
layer. This opens up for countless opportunities 
for product-service systems that help people in  
completely new ways. 

IoT is also a social phenomenon and a natural 
step in the development of the internet we know 
today. As designers we have to be careful whom 
we are designing for. Whether it is to enable 
companies gathering more information about 
their customers or it is to help users achieve 
their (new) goals. If designed in an open way – 
for anyone to participate – IoT has the potential 
to reveal and help to solve large-scale problems 
that are created by our connected lifestyle. May 
it be health threats or sustainability issues.

IMPLICATIONS FOR US 
DESIGNERS
Due to the complexity of social networks and 
networks of artefacts we have to think diffe-
rently of how our design affects people’s lives. 
One way is to keep in mind the scale on which 
we are designing to allowing us to think about 
whole ecosystems that products and services 
are embedded in. Interaction design is going 
to play a key role when adding a digital layer 
to any physical product, whether the focus lies 
more on the digital or on the physical experi-
ence. When designing for connected products 
it is important to understand that the user’s 
experience will be different to digital products 
or physical products. As designers we often talk 
about the user experience but especially for IoT 
this should not be our only concern.

OUR RESPONSIBILITY
Never before had design as a discipline had so 
much influence on how we shape our society. It 
is our responsibility as designers to advocate for 
the users. We have to involve ourselves in the 
inconvenient discussions around meaningful 
content, value creation and around ownership 
of data.

CONCLUSION: MY PERSONAL 
POINT OF VIEW

CONNECTED OBJECTS ALLOW 
US TO

• Connect things and learn 
about things (like the tri-
corder in star trek helps 
the crew to understand new 
worlds)

• Monitor things (like heart 
problems — even from the 
distance as telemedicine)

• Search things (simple 
questions like “Where are 
my keys, my kids or my 
orders”)

• Manage things (like mana-
ging traffic)

• Controlling things (crea-
ting a more sustainable city 
by controlling when the 
washing machine goes on)

• Playing with things (crea-
ting magical and fun 
experiences)

Other aspects that influence 
the user experience are trust 
and control & transparency 
(system actions vs. user actions) 
(TOPP, 2016), frequency of 
interaction (especially when 
working with sensor readings)
(Rowland, 2015), implications 
of technology used (update 
behavior, delays,...) (Rowland, 
2015) and many more. When 
relying on digital services 
manifested in our physical 
world, we face a number of 
challenges that highly influ-
ence our experience. One is 
delay due to data transmission 
which the user is currently not 
used to when interacting with 
physical objects (Rowland, 
2015). As designers we have to 
put effort in clearly defining 
seams or making interactions 
seamless.

LEARNING:
ADDING A DIGITAL LAYER 
TO A SIMPLE PHYSICAL PRO-
DUCT OPENS UP THE DESIGN 
SPACE OF INTERACTIONS TO 
A COUNTLESS NUMBER OF 
OPPORTUNITIES. HOWEVER 
WE HAVE TO REALIZE THAT THE 
EXPERIENCE OF INTERACTING 
WITH CONNECTED OBJECTS IS 
DIFFERENT FROM BOTH INTER-
ACTING WITH DIGITAL-OR 
PHYSICAL-ONLY PRODUCTS.

7. CHALLENGES 
AND 
OPPORTUNITIES
It was hard to cluster issues and 
opportunities on an abstract 

level without narrowing down 
the scope. I ended up creating 
an initial draft of a venn dia-
gram showing different themes 
that recurred during research. 
I used the map as discussion 
piece with different people 
within and outside Veryday. 
The most interesting conversa-
tion around it happened during 
my research presentation, 
where different people strongly 
argued that privacy and secu-
rity are not only business and 
technology issues but should 
also concern design. 

LEARNING:
IF WE AS DESIGNERS DON’T 
INVOLVE OURSELVES IN THE 
DISCUSSION AROUND PRIVA-
CY AND SECURITY, WE WILL 
NOT BE ABLE TO DESIGN OUR 
FUTURE.

Fig. 12.  Map of potential areas of interest for people working in 
design, business and technology
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USING THE ALARM CLOCK 
IN A WORKSHOP
Being on stage in a workshop as a facilitator it 
is important to react quickly to the situation. 
Guiding a discussion in the right direction, lea-
ving space for people to express themselves and 
moving between activities are part of the per-
formance. I planned on using the alarm clocks 
to kick off an initial discussion around IoT 
during the workshop. At the time I didn’t know 
how much the participants would already know 
about IoT so it was hard to foresee where the 
discussion could lead. As it is often the case, the 
workshop had a tight schedule and as a sponta-
neous reaction I skipped the activity in order to 
have more time for others. When I was reflec-
ting afterwards, why I decided to take this way I 

realized that I was afraid that people would get 
stuck on the value of connecting alarm clocks 
and the use scenario rather than discussing IoT 
in general. I will talk more about the workshop 
and the interviews that led up to it in the next 
section.

Fig. 17.  Even though the display shows the time 
digitally, the alarm mechanism was kept analog

Fig. 16.  Final working prototype: Two connected alarm clocks (youtu.be/Djh3B_25m38)

In the previous section about Interactions and 
User Experience I highlighted that adding 
a digital or network layer to a simple product 
allows us to use the object in completely new 
ways. It was important for me to not only distill 
secondary research but also reflect while making 
my own connected devices, which allowed me 
to validate my findings. My first prototype of 
a connected alarm clock was created to under-
stand what implementing an IoT device means 
(Buchenau & Suri, 2000). The functionality was 
rather simple: By setting the alarm on one clock, 
the alarm is also set for a second one. Once the 
alarm goes off, both alarms have to be turned 
off to stop the bells from ringing. The purpo-
se was mainly to create a discussion piece that 
allows different people to react on a connected 
object. The biggest value it had for me in the 
research process was to function as a prototype 
to explore and reflect on IoT. The discussions 
around the prototype mainly revolved around 
in detail questions regarding user experience 
which again highlights the importance of well 
designed interfaces and interactions. Example 
questions that I was confronted with were:

• What is the meaning behind a connected 
alarm going off?

• When do I send data? 
• When do I give feedback?
• What level of information do I show?
• What is the mental model behind activating/ 

deactivating the alarm?

The specific design helped to discuss the details 
of connectivity in a specific context and applica-
tion. The fidelity of the prototype was too high 
and the application too defined to allow for 
broader discussions. This became clear when I 
tried to use it in interviews and a first workshop 
with Veryday. 

Fig. 13.  Prototyping the clocks with an Arduino 
Uno, a LCD display, a RTC (real time clock) module 
and a rotary encoder

Fig. 14.  Radio transceivers were used to send 
commands between the clocks

Fig. 15.  A sturdy casing was created to ensure 
durability. The clocks can be powered from both, 
a 9 Volt battery or via an outlet.

PROTOTYPING TO UNDERSTAND 
IOT — CONNECTED ALARM 
CLOCKS
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Fig. 20.  Designers from Veryday engaged in a 
workshop activity

WHAT ROLE CAN A POINT 
OF VIEW ON IOT PLAY 
FOR VERYDAY?
In the end of the workshop when reflecting on 
whether our expectations were met and what 
next steps could be, we ended up discussing the 
initial project title (How can explorative proto-
types support shaping a point of view on the 
Internet of Things?). The participants had dif-
ferent ideas of what a point of view could mean 
in relation to Veryday’s clients (see figure 21). I 
categorized the ideas people had around a point 
of view (PoV) in the following way:

1. A point of view is the company’s specific 
stance towards IoT supported by cases and 
previous projects. 

2. The second version is similar to the first one 
but the point of view is portrait more as a 
marketing tool, whereas cases are the core to 
convince people. When talking to a (potenti-
al) client stating a point of view is not enough. 
The goal is to gain credibility. 

3. In this third formulation every case (what  
Veryday is doing) is an expression of what the 
company’s point of view is (what they think). 

4. Maybe there is not one single point of view 
but there are different ones for different areas 
like IoT in business vs. IoT in healthcare. 

When going through my material and mapping 
the different versions on how to define the role 
of a POV, two ways to talk about it were interes-
ting to me:

• Creating an artefact that would lie between 
doing and thinking that would reflect both, 
what Veryday’s point of view is and how it is 
translated into a tangible representation (see 
3. in figure 21). 

• A point of view on a subset of IoT. Especially 
critical thinking and a discussion around the 
ethics would be examples to explore (see 4. 
in figure 21)).

Fig. 21.  During the 
discussion in the 
workshop different 
versions of what 
a point of view 
could mean became 
apparent. Within 
those perspectives on a 
point of view I iden-
tified three directions 
interesting for me to 
work with.

I was excited to involve designers at  
Veryday in the early stage of the project. I visi-
ted Stockholm prepared with a set of interview 
questions, workshop props and my connected 
alarm clocks. In my three day visit I was able 
to interview 5 designers at Veryday that I could 
prime for a workshop happening on the second 
day. I used the third day for write-ups and infor-
mal follow up conversations in the hallway.

During the interviews I asked about the 
designer’s personal stance towards IoT, as I 
believe that the point of view of every designer 
influences the design work. What I found was 
that the interviewees ranged from tech aware 
explorers to makers and tinkerers. They were 
optimistic regarding automation but aware of 
balancing control 

ORIENTATION WORKSHOP
I planned the initial workshop to be rather 
open, having tasks not building up on each 

other but rather exploring different directions.  
One task for example was to map out what the 
role of a designer could be starting off of Cisco’s 
IoT reference model (Green, 2014). 

In a later task I asked the participants to map a 
day in a life of a Smart TV which later on led to 
a discussion around future roles of designers. It 
was a way for me to probe and see which direc-
tions could be valuable for Veryday. I discuss my 
findings in following section.

Fig. 18.  Image taken at the first workshop 
together with Veryday in Stockholm

ENGAGING VERYDAY

Fig. 19.  Common themes derived from interview quotes 
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That’s why I decided to challenge Veryday’s way 
of working by taking the direction of designing 
a provocative design process for connected 
devices in the future including the following 
three aspects:

• A DESIGN APPROACH
Inspired by the actor network theory (Latour, 
2005) and object orientated ontology (Ben-
nett, 2010) I defined “Artefact Centered 
Design” as underlying principle for the 
exploration (see figure 24).

• DESIGN TOOLS/METHODS 
As an example method I created the work-
shop activity “A day in a live of a smart thing”
 

• FUTURE ROLES (WHO IS INVOLVED AND 
HOW)
In conversations with Veryday we came up 
with job titles for the connected future. For 
example AI experience Analyst, Data Desig-
ner, System Diplomat

Fig. 24.  In an object centered design approach 
what the artefact perceives and how it behaves 
would be in the center of the design process. I was 
inspired by the actor network theory and object 
orientated ontology that push for equal agency 
of all kinds of actors independent of them being 
living or dead matter.

Direction III. Prototypes as Discussion Pieces

Fig. 25.  The point of view at the interface bet-
ween doing and thinking

As described earlier different peoplewithin 
the company can have different points of 
view. Taking that thought to a next level I was 
wondering if every encounter with the client 
could shape a new point of view. Often it is the 
most difficult part of a project to have a shared 
understanding of what things mean. I saw an 
opportunity to create a tangible artefact that 
acts like a boundary object allowing people to 
express different perspectives. A prototype like 
this would be on the interface between what 
Veryday is thinking and what they are doing. 
Keeping it on a level of a prototype might be 
important since it would allow people to com-
ment freely on it.

CHOOSING A DIRECTION: 
PROTOTYPES AS 
DISCUSSION PIECES
When presenting the three directions to  
Veryday it became obvious that a point of view 
is most relevant when getting to know a new 
client or talking about a new field. Since this was 
in line with my personal goal of creating experi-
ence prototypes I chose this direction. 

The initial idea was to create a prototype to 
serve as a discussion piece to talk about diffe-
rent aspects of IoT together with the client. The 
connected alarm clock was a first prototype that 
could be used as tool to discuss connectivity. 
As discussed earlier the alarm clock was too  

Direction I. Ethics in IoT: About Surveil-
lance and the Ownership of Data

As mentioned in section Challenges and 
Opportunities there are a lot of critical voices 
questioning the usefulness of IoT. One of the 
concerns around IoT is the discussion around 
privacy and security. Taking this direction 
would have led to creating a point of view on a 
specific aspect of IoT. Even though the discus-
sion around privacy and e.g. the ownership of 
data is an important one, I quickly realised that 
I didn‘t want to work purely on the ethical part 
of connected products. I also questioned what 
application this could have for Veryday other 
than educating designers and raising discus-
sions internally.

Direction II. How do we design connected 
Products in the Future?

Drafting a point of view on a rather specific 
part of IoT seemed more valuable than trying 
to frame an overarching and fuzzy definition 
of what IoT could mean for a company. I had 
already hinted at a provocation to think about 
the object in the center of the design process 
during the orientation workshop (see figure 23). 
I describe explorations of this direction in more 
detail in the appendix (see Exploring a design 
process for the connected future in the appen-
dix). 

Fig. 23.  Filled out worksheet

Fig. 22.  Three directions derived from research and a workshop that were interesting to explore

THREE DIRECTIONS TO EXPLORE

OBSERVING CONTEXT/ 
BEHAVIOR

BEHAVIOR AS 
FEEDBACK

COMMUNICATION

Object



20 2121

The prototype is a set of three blocks with 
wooden finish that show a pulsating light illu-
minating the bottom. One of the blocks had a 
blue LED whereas the other two were emitting 
white light. The frequency of two of the blocks 
was the same. Only one had a random behavior. 

In respect to the design considerations from 
before I wanted to hint to decisions that I made 
when designing the boxes.

DEFINED VS. OPEN
As opposed to the connected alarm clocks that 
show a specific application with specific features 
I wanted to leave it up to the user to make sense 
of how to use the object. This should make it 
easier to use for different clients and contexts. 

DIFFERENT PARTS OF IOT
I wanted the user to imagine different connec-
tions between the blocks. One could see one 
cube as being a “cloud module” whereas others 
could push data to it. It is up to the facilitator of 
the discussion to assign meaning to it.

OPPORTUNITY VS. CHALLENGE
The behavior of the prototype is rather neutral. 
The color of the light was intentionally chosen 
in a way so it doesn’t evoke positive or negative 
emotions. Only one of the boxes conveys an 
agitated behavior that could be interpreted as 
something being wrong.  

PROTOTYPING TO EXPLORE 
A SET OF OBJECTS TO TALK ABOUT CONNECTED 
PRODUCTS

Fig. 26.  Objects to talk about connected products (see youtu.be/nQYbMUZ5YZY)

specific in terms of appearance, functionality 
and context of use to allow for a broad appli-
cation in meetings. The following questions 
became leading for the next phase of prototy-
ping:

• Is it a tool for prototyping or a prototype for 
a specific application?

• What is the level of fidelity that should be 
shown to a client?

• What type of clients would be receptive to 
such prototypes?

• What conversations would be desirable to 
have?

• What would be the initial reason to show a 
prototype?

• At what point in a client engagement would 
it be most valuable to show such a prototype?

• In what context would the prototype be 
used? 

Design Considerations for the Discussion 
Piece

In a next step I tried to reframe some of the 
questions from the previous section as design 
considerations. This led me to design new pro-
totypes that in turn have helped me to answer 
some of the questions.

DEFINED VS. OPEN 
A defined prototype would have a specific con-
text and a specific way it should be used, whereas 
one that is more open could be interpreted in 
various ways.

DIFFERENT PARTS OF IOT
The prototype could show various aspects of 
IoT e.g. it could convey a data flow in the same 
way as it could convey a feeling of (mis)trust.

OPPORTUNITY VS. CHALLENGE
How should IoT be framed in the prototype — 
as an opportunity or as challenge?

CONTEXT & ADAPTABILITY
In what context should the tool be placed? 
Should it be designed in a way to adapt to dif-
ferent contexts?

BEHAVIOR VS. FORM
What should the focus of the design be — the 
(networked) behavior or semantics of the form.

In the following section I want to exemplify 
the design considerations by describing a pro-
totype that emerged from them. The light box 
prototype was purposefully designed for open-
ness, adaptability with a focus on behavior that 
could be interpreted as different parts of an IoT 
system.
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For budget reasons I decided 
to facilitate the workshop 
remotely rather than flying to 
Stockholm. 

The goal of this workshop was 
to learn as much as possible 
in one hour how a prototype 
could be used to facilitate a 
discussion. In the beginning I 
asked the participants to map 

out the last meeting they were 
showing a prototype to a client 
when talking about connected 
product. In a next step I asked 
them to build themes that 
would be recurring in client 
discussions, followed by a role 
play exercise in pairs with a 
fictive client and to use the pro-
totype as part of their story.

Fig. 32.  Workshop outline

CONCEPT WORKSHOP – STORIES 
ABOUT CONNECTED OBJECTS

Fig. 31.  Remote workshop held with designers at Veryday facilitated remotely from Umeå

CONTEXT & ADAPTABILITY
I asked designers at Veryday where they would 
like to use a prototype together with a client. 
One idea was to install the prototype at the 
kitchen at Veryday‘s office. In a conversation it 
became clear that a mobile prototype not tied to 
a specific context would allow for broader use. 

BEHAVIOR VS. FORM
When designing the box I wanted the light 
behavior to overshadow other semantics like 
form language.

EXPRESSING BEHAVIOR 
THROUGH LIGHT
When I was defining the pulsing of the light 
I first started with a 555 timer IC regulating 
the frequency. I hooked it up to a capacitor, a 
transistor, some resistors and an LED. When 
connecting the circuit to an oscilloscope I rea-
lised how powerful paying attention to micro 
interactions can be. By changing variables on 
a level of milliseconds the light was perceived 
differently. This sparked the idea for a later 
prototype that would allow me to define small 
variations of light behavior. To speed up the 
prototyping process I decided to switch to an 
AtTiny85 to control the light.

Fig. 27.  A simple way to get an LED to fade in and 
out

Fig. 28.  I connected an oscilloscope to the circuit 
which helped me to understand the behavior of 
the light over time

After a short test of how the three cubes could 
be used (see figure 29), I was ready to send my 
prototype to Veryday to expose it to designers 
in a second workshop with the title “Stories 
about connected objects.” (see figure 30). The 
work on the oscilloscope inspired also another 
prototype9.

Fig. 29.  Pilot test of the prototype

Fig. 30.  Prototype package sent to Veryday for 
the remote workshop

9 Sketch of a prototyping tool for defining an LED behavior: youtu.be/b2ZIAKXHACY
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I was told that within Veryday 
people immediately got curi-
ous about what the blinking 
light boxes were or how they 
were behaving and why. The 
downside of these object was 
that they weren’t actually con-
nected. 

One of the designers present 
at the workshop got excited 
in testing the blocks together 
with a client and added “we 
just paint it white and take it 
with us”. Having wooden sur-
faces for a prototype like this 
might not be appropriate for 
every client. This was highly 
influential for the final design 
as giving the designers at  
Veryday the opportunity to 
select their own surfacing 
depending on the kind of 
client they talk to broadens up 
the application for the boxes 
even more.

Fig. 34.  Close up: The prototypes raised discussions during a „fika“  
at Veryday

Fig. 35.  Designers at Veryday asking what the functionality of the boxes were 

LEARNINGS 
FROM THE 
WORKSHOP
PROTOTYPES IN MEETINGS  
ARE OFTEN USED LATE IN THE 
DESIGN PROCESS
When showing prototypes to 
a client the goal is often to get 
feedback or to convince the 
client of something. It is rather 
rare that a prototype from a 
previous project is a perfect fit 
to kick off a discussion with a 
new client. 

NON-INTERACTIVE PRO-
TOTYPES CAN LEAD TO 
“INTERACTIVE” DISCUSSIONS
Even when prototypes don’t 
have a lot of functionality they 
can still inspire people to talk 
about them as if they had. 

BALANCING THE CLIENT
Sometimes the client is overly 
enthusiastic but often too 

sceptical. It is a balance act to 
push and pull the right amount 
so find the sweet spot between 
innovation and feasibility.

WILL IT ACTUALLY WORK?
This is a theme that is raised 
often in client meetings. Ques-
tioning the feasibility of the 
user experience forces the con-
sultant to convince by showing 
how it could work. This again is 
an opening for prototypes.

A PROTOTYPE IS A “WHAT IF”
In an early stage of the project is 
not “the main thing”. It can ins-
pire and make the client think 
differently about a project.

Besides these general lear-
nings I could gather feedback 
in respect to the prototype 
set. Furthermore the theme 
mapping activity during the 
workshop turned out to be very 
insightful as it showed different 
sides of a meeting (see figure 
36).

Reflections on the Prototype

The following quotes come 
from a designer who participa-
ted in the workshop:

“People are going to hold the 
boxes and look at them cons-
tantly”
Because of the form factor and 
the size of the boxes it became 
clear quickly that people like 
to hold the boxes while talking 
about it. The material they are 
made of shouldn’t be too deli-
cate. 

“The boxes help you to focus”
Because they are tangible they 
make it easy to stir the conver-
sation towards them.

“They are a constraint. You 
can only talk about one specific 
thing”
As soon as it is defined what 
the prototype is, the whole dis-
cussion will revolve about the 
specific features of it.

“If the client doesn’t buy it, the 
meeting is over”
This is connected to the previ-
ous quote. If the client doesn’t 
see value in the prototype, the 
success of the meeting might 
be jeopardized. 

“You can get it now”
If it is a working prototype it 
promises that the idea is feasi-
ble.

After the workshop the boxes 
were used in different settings 
within Veryday and have been 
proven to create curiosity when 
used. 

Fig. 33.  Example worksheet of a journey map activity

25
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Over the course of the project 
I continued prototyping and 
visualized ideas in different 
ways. Amongst those I created 
a scenario showing an app that 
would help raising awareness 
of data as design material (see 
#5 in figure 37) and connected 

lego blocks as workshop tool 
(see #4 in figure 37). I tried 
to map out the design space 
that I’ve explored and found a 
simple way to frame connected 
objects by looking at the input, 
the physical interaction and the 
output. I created a matrix using 

the both the phases of a client 
meeting and input, output and 
object as scales (see figure 37). 
Different aspects of different 
prototypes were later on com-
bined to a first version of the 
final concept.

PROTOTYPING TO COMMUNICATE 
A CONCEPT

During the workshop which I 
described before themes were 
gathered on post-its. On the 
post-its we see some addres-

INSPIRE
The concept to inspire evolved 
from the note “we’re different” 
in reference to Veryday’s abi-
lity to create physical objects 
as opposed to e.g. digital-only 
agencies. Being different 
comes with the promise to 
show something new and ins-
piring. 

CO-CREATE
Once inspired it can happen 
even in early meetings that 
ideas are generated. Obviously 
not every meeting is like that 
but seeing co-creation of ideas 
as phase of every meeting and 
designing for it would make the 
tools more engaging.

CONVINCE
When going through the topics 
together with the workshop 
participants it was mentioned 
many times that building credi-
bility and convincing the client 
of capabilities is a key part of 
early meetings.

sing feasibility as reasoning 
behind showing a prototype to 
a client. As this is always context 
specific it was not suited well 

as a design space for the given 
brief. More interesting were the 
notes “we’re different”, “kick-
start ideas” and “capabilities”. 
It struck me when I realised that 
I could combine the underly-
ing ideas behind the notes to 
form three phases of an ideal 
meeting with the client with the 
goals to inspire, co-create and 
convince. Ideally the phases 
would have been verified when 
researching actual meetings. 
Due to time constraints this was 
not possible. After introducing 
the three phases quickly I will 
refer to them again in the next 
section.

CONTEXT — PHASES OF A 
MEETING

Fig. 36.  This cluster of recurring themes created in the workshop 
became key in defining the context the final prototype would be 
designed for 

Fig. 37.  This matrix shows different prototypes tackling different phases of the meeting on one axis. 
On the other axis I mapped the prototypes in respect to the focus being the input, the artefact itself, or 
the output. 1.) Video Prototype for an IoT Controller, 2.) Categorizing IoT products, 3.) Objects to discuss 
connected products, 4.) Connected Lego blocks, 5.) Scenario: Data as Design Material, 6.) Connected 
Alarm Clocks, 7.) Prototyping light behavior

1

INSPIRE

2

3 OUTPUT

5

CONVINCE

INPUT

6 ARTEFACT4

MAKE

7
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VIDEO PROTOTYPE SHOWING 
LIGHT BEHAVIOR OF CONNECTED 
OBJECTS

youtu.be/WxPtm8-muX8
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Fig. 40.  Inspiration for the controller12

The cube was intended to have symbols on each 
side. Whenever a side faces upwards, the a beha-
vior of another module would be triggered. 

INPUT
Fig. 41.  The controller as an input. Different sides 
facing upwards would trigger an action defined 
in the software

It was also intended that on each side custo-
mized surfaces could be added to trigger on 
other events like “low battery” or “coming home 
from work”.

Fig. 42.  Custom faces could be added on each side

Even though meant as an input, for the first 
iteration vibration as output was assigned to 
this tool. The client would use the controller 
to create his/her own scenarios of connected 
things.

OUTPUT
(SECONDARY)

Fig. 43.  Vibration feedback as secondary feature 
of the controller

THE SOUL 

Fig. 44.  Cardboard prototype with a  LED inside 
that could be triggered remotely
 
This module was inspired by a discussion about 
smart objects as vessels. The starting point was a 
discussion around smart objects with very little 
affordance that seem to be just a shell for diffe-
rent functionalities. 

For the initial version of the final concept I desi-
gned a set of four boxes together with a GUI to 
control them. Due to the proposed implemen-
tation I added a fifth object later (the hub).

The different boxes can be connected with each 
other. Depending on an action or input trigger, 
the paired objects react and show behavior in 
the form of light. I made a video prototype 
showing how a default behavior between paired 
objects could look like10.

The first objects that should inspire people 
should convey a specific character. When the 
client wants to engage with the tools and adapt 
them to their context, another set of tools can be 
brought onto the table as tools to tell stories. In 
the following I explain each of the tools briefly.

INITIAL CONCEPT

Fig. 38.  All five modules that were part of the initial concept. 1) The Genuine, 2) The Spy, 3) The Cont-
roller, 4) The Soul, 5) The Hub 

10 youtu.be/WxPtm8-muX8
11 nest.com/thermostat/meet-nest-thermostat

12 http://www.wink.com/products/nest-learning-thermostat

THE CONTROLLER

Fig. 39.  Cardboard prototype with vibration 
motor inside

The inspiration for the controller came from 
connected objects that control other things. 
These objects sometimes become tools for us. 
An example is of a product in this category is 
the Nest Thermostat11. 

1 2

3

5

4
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THE GENUINE

Fig. 50.  Cardboard prototype of the box like 
module 

The Genuine or Mundane represented a cate-
gory of objects that we might see in the near 
future and are currently only hinted at by some 
well-designed products. The center of the inte-
rest is the object itself and its primary task in 
the real world. The connectedness or smartness 
of the product just enhances the experience. 
An example for this category can be the cut-
ting board/ kitchen scale hybrid designed by 
thingk13. 

Fig. 51.  Inspiration for this IoT product category. 
A cutting board from thingk13

The Genuineshould act both as input (by having 
a light intensity resistor sensor) and as output 
(light feedback). The box was meant to have a 
lid, in which case the user could interact with it 
by opening and closing the box.

THE MUNDANE
INPUT

Fig. 52.  Input modalities of the module

OUTPUT

Fig. 53.  When a behavior of the box was trigge-
red, it would have react with light feedback

THE SPY

Fig. 54.  Cardboard representation of the module

The spy represents a category of connected 
objects that don‘t have any affordance or use by 
itself. The highly abstract and artificial aesthetics 
more often than not make them appear alien 
in our homes. Since their strength is sensory 
input and monitoring we sometimes spied on. 
Examples are the Amazon Echo14 or the Netamo 
security cam15. 

13 thingk.design
14 amazon.com/Amazon-SK705DI-Echo/dp/B00X4WHP5E
15 netatmo.com/en-US/site

When I discussed with one of my fellow students 
we realized that by adding a magnet to either 
a fridge, a metal plant pot or a water kettle we 
could talk about them in a different way. All of a 
sudden it was much easier to envision behavior 
between objects.

Fig. 45.  By adding a simple magnet to this pot it 
was really easy to envision the pot now with addi-
tional functionalities.

 
Fig. 46.  Resulting cardboard prototype

The resulting clip module was meant to stick to 
any other object and to react to triggers of other 
objects with light patterns. 

Fig. 47.  It should be easy to clip the module onto 
any other surface. It was designed with a clip the 
back.

THE HUB

Fig. 48.  The hub gathers and distributes informa-
tion amongst modules

The hub was added as a necessity the concept. 
Since I was planning on prototyping some of 
the functionality I had to think of how to actu-
ally make the modules talk to each other and 
to the GUI. An easy way would be to define a 
server-client relationship and have a constant 
connection with the computer. To make it inter-
active I suggested it being touch sensitive.

INPUT

Fig. 49.  Touch input added interactivity to this 
module

Due to a change in the implementation method 
the hub module became obsolete.
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Fig. 59.  In the final concept th Spy and the  
Genuine were combined to a character module

Phases of the Meeting in the final Concept

Fig. 60.  Initial steps in a client meeting  where 
the toolkit should be used: Inspire, Co-Create and 
Convince

When revisiting the identified phases of the 
meeting I realised that there was a missing link 
between inspiring the client and co-creating 
scenarios together with the client. That’s why I 
introduced another step focussing on bridging 
between the toolkit and the client’s context. 
In this case the client might be more open to 
think of scenarios relevant. I also realised that 
the toolkit should not be used to convince about 
Veryday’s capabilities as their own stories about 
previous products are much more powerful. 
However the toolkit should be adaptable, so 
it becomes easy to move from talking about 
the boxes to talking about previous projects  
Veryday was involved in.

To not overwhelm the client with too many 
tools at the same time, for each of the following 
phases in the client meeting only certain tools 
are used.

• INSPIRE 
• BRIDGE TO THE CLIENT‘S CONTEXT
• CO-CREATE SCENARIOS

Co-Create  
Scenarios 

Inspire Bridge to the 
Client’s Context

Fig. 61.  Final phases of the meeting supported 
by the toolkit. This setup became leading in the 
design of the logotype later on

A toolkit is only usefull when it is being used. 
The designer that wants to use the kit has to 
know it well and feel a sense of ownership. To 
ensure that adaptability was one of the major 
aspects that drove the final design. Before the 
meeting the designer should be able to change 
the look and feel of the objects, as well as the 
behavior of the connected modules. I also 
wanted the hardware to be as modular as pos-
sible so changes could be made easy afterwards.

Adapt Behavior 
in Software

Adapt 
Hardware

Adapt 
Appearance

Fig. 62.  Before the meeting different parts of the 
meeting could be adapted to the needs specific to 
the upcoming client meeting

Fig. 55.  Netamo security camera16 and Amazon 
Echo17

The spy was meant to have touch and sound 
input as well as sound output.

INPUT

Fig. 56.  Touch and sound (gain) input

OUTPUT
(SECONDARY)

Fig. 57.  Sound as output

CHANGES IN THE CONCEPT
I presented the concept to designers at Veryday 
and got feedback from 6 people with different 
fields of expertise within design. The main take 
away was that five components on the table 
from the start are too many. It was confusing 
to the participants to remember what module 
does what. That’s why I wanted to be more clear 

on the context they are used. I also made it 
more clear which module is an input and which 
an output. As for now only the characters should 
be inputs and outputs. The other modules have 
only a specific capability.

The icons of the controller module seemed to 
be rather distracting. I created them wanting to 
provide default values but realized that the base 
object should be blank. I still wanted to have 
attachable cards on each side and even expan-
ded this concept. The soul module had very 
strong symbol on its front. The “x” that would 
mask the light was also distracting as it always 
would have a negative connotation. The spy 
and the genuine were easy to grasp as they had 
strong characters associated with them. 

For the final concept I wanted to leave it open to 
the user which characters he or she would make. 
Therefore I decided to make it really easy to 
open and close the boxes in order to change the 
electronics easily. Also the outer surface should 
be exchangeable.

Switching Characters

In order for Veryday to invent new characters 
and scenarios the boxes should be designed in 
a modular way. I prototyped a version of card-
board boxes that would allow different surfaces 
to connect with magnets. Snapping the surfaces 
immediately perfect into place felt satisfying. 
This was one reason why I decided to build 
a construction allowing every surface to be 
exchanged for all the objects.

Fig. 58.  Magnetic surfaces would allow the user 
to quickly change the character that the module 
should convey

16 goo.gl/Wn4HWk
17 amazon.com/Amazon-SK705DI-Echo/dp/B00X4WHP5E
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FINAL 
RESULT
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FINAL CONCEPT VIDEO 
youtu.be/dGkClySUyGs



42 4343

The toolkit consists of four box-like modules with variable beha-
vior rules to be used in different phases of the meeting. The 
magnetic sides of the boxes allow the user to attach different 
surfaces on top to match the context of the meeting. In this way 
the modules can look like a final product with wood finish but 
they can also give the impression of being a workshop tool, when 
cardboard surfaces are attached to the sides that can be written 
on. 

Fig. 64.  The four box-like modules are the core of the concept, together with an application connecting them

Fig. 65.  Different surfaces that can be attached to the tools 

RESULT:  A TOOLKIT FOR DESIGNERS 
TO SUPPORT CONVERSATIONS 
ABOUT CONNECTED OBJECTS WITH 
THEIR CLIENTS

Fig. 63.  Facets — Logotype 

Facets is an Internet of Things 
toolkit that makes connected 
experiences tangible. 

Designing for the Internet of 
Things means to add a digital 
layer to physical products that 
enables new kinds of product-
service systems. However it is 
difficult to talk about abstract 
connections between objects 
and user experiences that 
don’t exist yet.

Facets helps designers start 
talking about such connected 
objects in three stages of a 
client meeting. The box-like 
modules inspire, support 
bridging between the toolkit 
and the the client‘s context 
and help co-creating first ideas 
and scenarios for connected 
product-service systems.

More companies than ever are 
creating connected product-

service systems by now mostly 
to disrupt the market. This 
inspires people across compa-
nies from R&D to CEO level to 
explore the new market sector. 

I identified the context of early 
meetings between Veryday and 
their clients as an opportunity 
for me to create impactful 
design. 
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Fig. 71.  Toolkit in context. During a client meeting the behavior of the connected boxes intrigue people. In the image above one 
box shows a light pattern when the other one is being touched 

The modules can be opened easily to make it 
possible to change the sensors and actuators 
later on. In this way the output can be expanded 
from light to vibration and even sound as feed-
back. The behavior of and connections between 
the boxes can be defined using an app. A set of 
rules defines which input triggers which output 
per module.

Two out of the four modules act both as input 
as well as output, whereas the other two are 
input resp. output only. An example of a simple 
behavior rule would be that the light of one box 
would change from blue to green, if a different 
box is touched. As basic inputs to convey the 
concept I work with touch input (capacitive 
sensing) and simply turning a module off and 
on. As default output I proposed light, however 
sound or vibration are logical extensions of the 
toolkit.

Fig. 72.  To keep the modules as modular as possi-
ble, the boxes are held together by magnets

Fig. 73.  The magnetic force allows different 
modules to be stacked onto each other

Fig. 69.  Wooden finishing Fig. 70.  Contrasting finishing can introduce 
different views. In this example one could talk 
about having a black box vs. a more transparent 
approach

Fig. 66.  The first step before the meeting is preparing the toolkit. Both behavior and appearance can be adapted

Fig. 67.  Embossed parts of the surface make it 
easy to attach surfaces that precisely snap into 
place using magnets and metal washers

Fig. 68.  Different color material finish can inspire 
different stories

0. PREPARE TO CONVINCE

ADAPT THE TOOLS TO HELP YOU TELL A STORY 
ABOUT CONNECTED PRODUCTS DURING THE 
MEETING WITH THE CLIENT. CHOOSE THE LOOK 
AND FEEL AND BEHAVIOR THAT WILL GIVE THE 
TOOLS A PERSONALITY. 

BY EVOKING A SPECIFIC EXPERIENCE THE DIS-
CUSSION CAN BE STEERED TOWARDS OTHER 
PROJECTS IN THE PAST TO LATER ON IN THE 
MEETING BUILD CREDIBILITY BY SHOWING 
PAST CASES.

PREPARE 
BEFORE THE 
MEETING
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INSPIRE — CHARACTER MODULES

1. INSPIRE STORIES

DURING THE CLIENT MEETING 
BRING THE FIRST TWO BOXES 
ONTO THE TABLE. INSPIRE THE 
CLIENT BY CREATING A MAGI-
CAL EXPERIENCE OF PHYSICAL 
OBJECTS THAT ARE CONNEC-
TED. 

The character modules are 
two almost identical boxes that 
sense and react on each other. 
A default behavior is pre- 
programmed so that when one 
is turned on, the other one will 
notice and react emitting a 
light pattern.

Fig. 74.  Character modules are the first tools meant to be used during client meetings. 
With two modules a basic conversation between two connected objects can be shown

Fig. 75.  The character modules are meant to mimic appearance and behavior of different connected products

The character modules can act both as an input 
and an output. As an input it reacts on touch 
and triggers other modules when turned on.

As an output the character modules express 
behavior through a light or vibration pattern.

4746
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BRIDGE TO THE CLIENT‘S CONTEXT — 
CLIP-ON OUTPUT

2. BRIDGE TO THE CLIENT’S 
CONTEXT

ONCE GETTING EXCITED 
ABOUT THE BEHAVIOR OF THE 
MODULES THE CLIENT MIGHT 
WONDER HOW THIS COULD BE 
USEFUL FOR THEIR PRODUCT 
OR SERVICE OFFERING. THE 
CLIP-ON OUTPUT IS A MODULE 
TO ATTACH TO ANY OTHER 
PRODUCT. THIS MAKES IT EASY 
TO ENVISION A DIGITAL LAYER 
ADDED TO ANY STATIC OBJECT. 

If the client produces fridges, 
the clip-on module can be 
attached to it. When touching 
the different character modu-
les the fridge now lights up in 
different patterns. This makes 
it easier to talk about a connec-
ted fridge. 

The Clip-On Output reacts with light feedback 
emitted from the back of the module. The 
users can choose from predefined behavior 
curves or create their own.

Fig. 76.  Clip-On Output module Fig. 78.  Module in context. Due to the magnet and the velcro patch on the backside it can be attached 
to almost any surface

Fig. 77.  The modules has a velcro patch on the backside for easy attachment

4948
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CO-CREATE SCENARIOS — 
ACTION TRIGGER

3. CO-CREATE SCENARIOS 

BY SHOWING AN EXAMP-
LE OF HOW A CLIENT’S 
PRODUCTS CAN SHOW 
BEHAVIOR WHEN CONNEC-
TED TO OTHER THINGS, THE 
DISCUSSION MIGHT LEAD TO 
DIFFERENT USAGE SCENARIOS 
AND WHAT-IF QUESTIONS 

The action trigger is a six-sided module invi-
ting the participants of the meeting to assign 
triggers to it. By drawing icons or writing key-
words on the cube’s faces scenarios unique 
to the meeting can be created quickly. In a 
playful way the client is encouraged to “own 
the tools” and use them to create their own 
scenarios of future connected product-service 
systems. Depending on which side faces up, 
the respective event is triggered. An app on the 

laptop allows user to connect the input trigger 
module with others and lets the user define 
what object should behave in which way, when 
a specific side of the trigger is facing up.

As an example the Clip-On Output now 
attached to the fridge can light up red when 
the cube has a side up stating “item out of date” 
to signify the fictive case that the fridge has 
detected food gone bad.

Fig. 79.  Final module with each side marked so it is identifiable in the software Fig. 81.  In the software the action trigger can be linked to other modules 

Fig. 80.  The default surface material for the action trigger is cardboard. Just like 
a 3-dimensional post-it the user can write or sketch ideas on each side. With this 
module the ideas come to life, when an action is triggered. 

In the software the user can 
select, which side to trigger on 
when facing upwards. 

50 51
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SCREEN 
DESIGN
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Fig. 84.  Overview of the different parts of the app. On the top part 
new behavior rules are created. On the bottom the user sees a list 
of all existing rules

Fig. 86.  Overview of the different parts of the app. On the left the 
user defines the actions the modules should trigger on (for example  
when turned on — see figure 87). On the right side the reaction is 
defined (for example the light pattern)

Fig. 87.  Close-up: Selection of the input the character module 
should trigger on

BASIC 
STRUCTURE
The layout was split into two 
parts, both being read from left 
to right (see figure 85 and 86). 
The bottom part showed previ-
ously defined behavior rules.

Behavior rules are input-
output patterns. Depending 
on what happens on the input 
side, a different module shows 
a specific reaction. 

The input on the left side was 
triggering an action whereas 
the output module on the right 
side was reacting with some 
kind of behavior. Each line with 
a representation of a module 
on the left and the right descri-
bed a unique behavioral rule. 
On the very top new rules were 
defined. By clicking on the 
arrows beneath the objects the 
user was able to swap modu-
les. The “+”-tabs were used to 
add additional objects. By cli-
cking on the speech bubble the 
action or reaction respectively 
was selected (see appendix for a 
more detailed user flow). 

DESKTOP APP / 
WEB APPLICATION

Fig. 82.  Overview of the first version of the app

The application was used to 
change the behavior rules of 
the boxes and assign which box 
should react to which other 
box. The application could also 
have been a web-app to make it 
easier for designers at Veryday. 
Due to added complexity for 
the web I was working with a 
desktop application. 

Fig. 83.  Final mockup of the app
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Fig. 88.  Close-up: Selection of the output of the Clip-On module. 
The user can select different light behaviors or create their own

Fig. 89.  When double clicking on one of the light curves in the output selection (see figure 88) a modal panel is opened allowing 
the user to change the light behavior. The curve presented is a function of brightness over time. If the curve hits the upper edge 
of the graph, the LED of the output shows the strongest light. On the bottom the user can select between different default curve 
shapes. On the right the user can switch between RGB channels to modify only specific curves. That‘s how color fading can be 
achieved. It‘s also possible to add and remove points on the bezier curve

FINE TUNING 
THE BEHAVIOR
As described earlier (see figure 
28) I wanted to provide a way 
to craft the behavior of the 
boxes on a high level of detail. 
In the following example I 
used light as output, but the 
concept is easily adaptable to 
vibration and sound. The GUI 
showed two axis of which one 
represented brightness and the 
other time. By manipulating 
a bezier curve the brightness 
was changed over time (see 
figure 89). In addition the GUI 
provided default patterns.

Fig. 90.  Close-up: On the top left a toggle button can be used to 
affect the whole system. When the reliable communication is swit-
ched off, the behavior of all modules show glitches, to hint at real life 
problems when dealing with connected products

Fig. 91.  Mockup of a tracking function that would allow all modules 
to gather data of their usage. Due to the overly critical tone of this 
feature I decided to not implement it in the final design

ADDING 
REAL WORLD 
CONSTRAINTS
In the discussion early in the 
report I was hinting at prob-
lems inherent to distributed 
systems – one being delay. To 
make this also clear to the 
client I added a simple button  
called “Reliable communi-
cation” (see figure 90). This 
button was supposed to affect 
all connected modules and 
add random glitches or failu-
res in the communication. 

HINTING 
TOWARDS THE 
‚DARK SIDE OF 
IOT‘
In the initial version of the 
GUI I added another functio-
nality that was supposed to 
encourage critical discussion 
around the topic. A hidden 
panel was meant to be brought 
to the front for clients that are 
too enthusiastic about gathe-
ring data from users (see figure 
91). I wanted the client to expe-
rience themselves how it feels 
when data is collected without 
them knowing. That’s why I 
suggested that all the modules 
would secretly track time and 
location of usage. Due to the 
highly critical approach that 
would rarely productive in 
early client meetings I decided 
to remove this feature for the 
final version. 
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BEYOND THE 
CONCEPT 
The concept is now at a stage where it should 
be prepared for testing in a real environment. 
For communicating the concept I used SAM 
Labs modules to show light behavior. For a test 
under real life conditions I propose working 
with a more open framework. As part of the 
prototyping process in this work I explored the 
ESP8266 Wifi module which is an inexpensive 
and flexible chip more powerful and smaller 
than standard Arduino micro controllers. The 
GUI prototypes were created using Processing 
using Java. It can be ported to JavaScript with 
only little effort to create a web-application. 

To be able to produce different surfaces for each 
box quickly I provided an acrylic shape temp-
late. It allows the users to align previously cut 
squares and glue metallic washers to them. 

LIMITS OF THE CONCEPT
The presented concept is meant as a conversa-
tion starter. Looking back at my proposal for a 
point of view only some parts are applicable to 
this prototype. The focus is still the connection 
between artefacts and people but some consi-
derations are missing. As an inspirational tool it 
doesn’t serve a specific need or bring inherent 
value. It disregards people and the existing eco-
system that a future product would be placed in. 
It’s not a tool to talk about business models or 
services. It neither does highlight the comple-
xity that comes with connected products nor is 
it a tool to talk about data or privacy. Facets is a 
toolkit to start conversations and to get people 
excited about connected objects.

REFLECTION
On a personal level I wanted to sharpen up my 
profile as an Interaction Designer during this 
course. I see visualizations, prototyping and 
research as core competences that I want to 
pursue in my future career. In an initial propo-
sal to Veryday I mentioned three expectations:

1. Use novel ways of doing engaging research 
(speculative design, cultural probes,...)

2. Deriving strategies grounded in research 
through design 

3. Building sturdy prototypes in the right fideli-
ty that can be tested with users

I have met my expectations in regard to proto-
typing. I created various prototypes in different 
fidelities to communicate, explore new and 
understand an existing contexts. Over the course 
of the project I decreased the level of fidelity and 
was able to communicate my project just using 
cardboard. This was a big learning for me, since 
I would always try to provide a the most realistic 
experience possible, due to my technical back-
ground. I managed to learn to take short cuts in 
prototyping even though the long route would 
be more interesting for me personally. I learned 
that even in long projects every design step has 
to follow a specific purpose. Even explorations 
without constraints should start with a specific 
trajectory.  

Whether or not I could influence decision 
making on a strategic level is unclear as of now. 
I provided a concept that can help Veryday and 
others to think differently about client engage-
ments and proposed my vision of what a point 
of view could be. Until the end I had a feeling 
that the topic was too broad to commit to spe-
cific and explorative methods that might have 
jeopardized the creation of a useful design due 

to time constraints. It was a balancing act bet-
ween sticking to research methods I wanted to 
explore and going with the flow of the project 
and making design steps that feel right. 

I started off asking myself why we are con-
necting things to the internet, questioning the 
usefulness of this trend and I ended up desig-
ning a tool for communication. I’m quite happy 
with this transition as I feel at this point in time 
talking about, questioning and working on con-
nected products and services is the best way to 
move forward. As a designer I’m still optimistic 
and I want to be part in shaping our connected 
future even though it might be a messy one. I 
experienced this first hand as due to some tech-
nical issues I had to work for over two weeks on 
the Internet of Things without internet connec-
tion on my laptop.

59

DIGITAL

TIME

SOCIAL

PHYSICAL

Fig. 92.  Personal point of view on what the design 
space for Interaction Designers is after this thesis 
course.
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APPENDIX

PRIVACY & SECURITY
As designers more often than not we find oursel-
ves in the role of inspiring other people, talking 
about opportunities instead of challenges. How-
ever we can’t fully neglect issues that bad design 
can cause. Various blogs criticising IoT become 
more and more attention, such as the twitter 
account Internet of Shit18 and the tumblr blog 
We put a chip in it19. I want to point at four rather 
sensational example found on news media that 
I used in an initial workshop with Veryday  
without going too much into detail. 

• Privacy around data
• Ownership of data
• Trust in technology
• Uncanny behavior

 What exactly is being recorded and when?
A post on twitter caught a lot of attention placing 
side by side an excerpt of a Samsung SmartTV 
privacy policy and a paragraph from George 
Orwell’s 198420.

„Please be aware that if your spoken words 
include personal or other sensitive information, 
that information will be among the data cap-
tured and transmitted to a third party through 
your use of Voice Recognition.“

[Samsung SmartTV privacy policy]

„Any sound that Winston made, above the level 
of a very low whisper, would be picked up by 
it, moreover, so long as he remained within the 
field of vision which the metal plaque comman-
ded, he could be seen as well as heard“  

[George Orwell, 1984]

Fig. 93.  Who owns my data? Fitbit data just 
undermined a woman’s rape claim (Hill, 2015)

Fig. 94.  Can I trust my sensor? Ultimate tech fail – 
smartwatch discovers heart rate in a raw chicken 
breast (Snelling, 2016)

18 @internetofshit, twitter.com/internetofshit?lang=en
19 weputachipinit.tumblr.com/
20 @xor, twitter.com/xor/status/564356757007261696 
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Fig. 95.  Unexpected Behavior — “I’ve been living 
with that one for a couple of weeks now [...] Pretty 
much all that it has done is terrify me.”, says Nicole 
Kobie about the Netatmo welcome camera in a 
podcast on the guardian website (Chance, 2015)

EXPLORING A DESIGN 
PROCESS FOR THE 
CONNECTED FUTURE
Inspired by the secondary research and having 
done additional research in the field of philo-
sophy (especially actor-network theory (Latour, 
2005) and object orientated ontology (OOO) 
(Bennett, 2010) and what aspects a design 
process usually entails I ended up with three 
different areas:

• A design approach (the underlying principle 
e.g. user centered design)

• Design tools/methods
• Roles (who is involved and how)

OBSERVING CONTEXT/ 
BEHAVIOR

BEHAVIOR AS 
FEEDBACK

COMMUNICATION

Object

Fig. 96.  Copy of figure 24. In an object centered 
design approach what the artefact perceives 
and how it behaves would be in the center of the 
design process. 

Tools
Mapping tools leant from service design could 
help explore future objects. For example one 
could map a journey map of data an object pro-
duces. A second method could be to map out a 
day in the life of an object. I used this method 
in the first orientation workshop at Veryday‘s 
office and could observe three groups (two desi-
gners each) work on the task to map a day in 
the life of a smart TV. The group was asked to 
imagine themselves being the TV and thinking 
about other actors (devices and people) they 
would interact with. When sharing the outcome 
it became apparent that all the groups found 
themselves assigning a character to the object. 

One participant asked “Is this a Mexican or an 
Asian TV?” referring to it being important what 
qualities and what behavior the TV would have.

Roles
When having conversations with designers 
at Veryday during and after the workshop we 
talked also about future roles of designers in this 
field. Having identified that connected device 
and service systems are complex it is not far to 
seek that different expertise is needed to deve-
lop them. But what are the new roles designers 
can take on? Without exploring this question 
too much I want to introduce three potential job 
titles of the future as starting point for future 
brainstorming.

AI experience Analyst
Given that in the future we will be interacting 
more and more with autonomous systems it we 
will need people bridging the gap between deci-
sion making trees of artificial intelligences and 
human behavior. 

Data Designer
As a user sometimes it feels like products we use 
track data for the sake of creating a database first 
and figuring out how to use our data later. What 
if we can design the data structures in and ser-
vices based on it in a dialog between business, 
technology and design? What can data seen as 
design material be?

System Diplomat
By having more and more products in our lives 
we want them to work together. In a discussion 
with a designer from Veryday we came across 
the title of a system diplomat whose role is to 
make sure that different product lines across 
brands work seamlessly.

Approach
Design should always be grounded in insights 
derived from researching people’s real needs. 
Inspired by the actor network theory (Latour, 
2005) and object-oriented ontology (Bennett, 
2010) I was asking myself what if objects are in 
the center of our design instead. Jane Bennett 
argues that by acknowledging matter as having 
agency we could change our relationship with 
things and therefore act more sustainable (Stol-
terman, 2011). Advocates of the actor network 
theory propose that every object can act and 
has a political agency (Latour, 2005). As social 
beings not only people play a role but objects 
are seen as actors with equal right and influence. 
A slightly connected observation is that the way 
we create most software artefacts nowadays is 
by thinking also in objects. Object-orientated 
programming is widely used paradigm to create 
program structures21. All this points towards a 
trend to appreciate things in a different way. A 
first draft how we could think of object centered 
design is shown in figure 24 and repeated on 
the next page as figure 96. An object observes 
the context it is in and the behavior around 
it. For example a connected security camera 
positioned in a living room can track its sur-
rounding environment and the people walking 
in it. At the same time it might be connected to 
and communicate with other objects like the 
camera in front of the front door. The camera 
in the living room can show a specific behavior 
to towards the people in the room in order to 
communicate what it sees or even how it feels 
about it. In a later model, once established, one 
could eliminate the distinction between people 
and objects. 

21 en.wikipedia.org/wiki/Object-oriented_ontology
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Fig. 100.  SAM Labs22 modules where useful to create quick prototypes to explain a concept or for video 
prototypes. They were also used in the prototype for the Universal Knob

PROTOTYPES
Connected Alarm Clocks

Fig. 98.  Video showing the connected alarm clocks prototype (youtu.be/Djh3B_25m38), see also 
youtu.be/F-leTSJLDdQ and youtu.be/fjiGaoQMMNs

Universal Knob — A Prototype to manipulate other Things

Fig. 99.  Video Prototype showing the Universal Knob youtu.be/L_fW0jeCvNQ 22 samlabs.com

This was a quick prototype 

visualizing a device al-

lowing to control different 

connected product by the 

use of voice recognition 

and rotary control. By 

not defining what exact 

objects it can control this 

this prototype is abstract. 

On a scale from specific to 

abstract one could place 

it between the clearly 

specified alarm clock and 

the rather inspirational 

wooden blocks. The idea 

is to allow for different 

conversations based on dif-

ferent contexts with clients, 

as the universal knob can 

potentially interact with 

any device.

Fig. 97.  Prototyping 
with Arduino, RTC, 
and RF-Transceiver

Fig. 101.  Potential themes to explore further. Different aspects of these topics influenced the final 
design. Especially behaving objects became part of the final concept
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Prototype to raise Awareness of Data as design Material

Fig. 102.  Sketches for a UI that proposes data as design material

Fig. 103.  Scenario of how to talk about data as design material

Connected Lego Blocks as Workshop Tools

Fig. 104.  Video prototype of connected lego blocks, available at youtu.be/FpAD2mEqfuY 

Prototyping connected Blocks

Fig. 105.  Building sturdy stand-alone prototypes

I created a storyboard to 

help me illustrate how 

input and data mapping 

can be both a tool for ins-

piration and for making. 

First I started sketching 

different parts of the UI 

and then I created a comic-

like story for the scenario I 

had in mind.
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Prototyping connected Behavior

Fig. 106.  Rapid prototyping using electronics and cardboard to create a video prototype 

Fig. 107.  Video prototype available at youtu.be/WxPtm8-muX8

Prototypes showing the final Concept

Different tools that act and 

react as inputs and out-

puts. In a video prototype 

I explored hte behavior of 

the connected objects.

1 2

43

5 7

Fig. 108.  1) Testing different magnet combinations, 2) laser cut parts, 3) prototyping with ESP8266 Wifi module, 4) making a 
stencil to create surfaces in a rapid an precise way, 5) paper prototyping electronics, 6) Using a 9DOF IMU (9 degrees of freedom 
building an inertial measurement unit consisting of a magnetormeter, a gyroscope and a accelerometer), 7) connecting things 
and power management

6
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Fig. 109.  Final pictures of the working prototypes

Fig. 110.  Screenshots of the final video showing the concept, available at youtu.be/dGkClySUyGs

IDEATION & WORKSHOPS

Fig. 111.  Ideation & research board

Fig. 112.  Impressions of the three workshops I had during the project
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A Pocket Workshop Kit 

When visiting the annual interaction design 
conference IXDA I decided to prepare material 
to engage people in discussions. I create small 
props that would be easy to carry but allow for 
different conversations. That’s why I created 
two card sets:

What are our future roles when designing con-
nected products?

The first card deck is a set of empty colorful 
paper allowing the participants of an ad-hoc 
workshop to sketch their vision of our future 
roles. 

Aesthetics of a connected world

The second deck is a mix show a picture and 
a headline taken from http://new-aesthetic.
tumblr.com/ and iotlist.co.
It is meant for the user to either flip through and 
discuss what they like or - in case there is more 
space – to cluster and sort different phenome-
nons. Unfortunately there was no opportunity 
for me to use the deck during the conference. 

Fig. 113.  Card decks made to facilitate ad-hoc workshops

WIREFRAMES
First Version

   
Fig. 114.  Left: Log in screen to push people to immediately think of a user, right: An action was triggered (depending on wich side 
of the cube faces upwards)

   
Fig. 115.  Left & right: Add reaction to action

   
Fig. 116.  Left: Visualizing long term usage, right: Visualizing connection problems
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Second Version

 

   
Fig. 117.  Left: Saved vs. new behavior rules, right: Actions and reactions of the modules

   
Fig. 118.  Left: Switching input trigger, right: Selecting to trigger on touch

   
Fig. 119.  Left: Add new input trigger condition, right: Select second input trigger

   
Fig. 120.  Left: Select trigger on red surface facing upwards, right: Select output/reaction

   
Fig. 121.  Left: Select light behavior out of a set of defaults, choose custom curve, right: Define custom light curve

   
Fig. 122.  Left: The previously defined light behavior is triggered, if the trigger module‘s red surface faces upwards and the 
second module is touched, right: The behavior rule is added to the list of saved behavior rules

   
Fig. 123.  Hidden function: tracking usage of the modules in meetings
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Final Version of the App

   
Fig. 124.  Left: Character I as input, right: Character II as input

   
Fig. 125.  Left: Action Trigger as input, right: Select which surface should be triggered on, that faces upwards

   
Fig. 126.  Left: Surface 4 on Action Trigger selected, right: Character I as input, choosing the event to trigger on

   
Fig. 127.  Left: Character I as input, trigger on touch selected, right: Select light pattern as output of the Clip-On module

   
Fig. 128.  Left: Expert mode in modal screen, edit the default light behavior, right: Light behavior selected

   
Fig. 129.  Left: Behavior rule established: If Character module I is touched, the Clip-On Output will react with a specific light 
behavior
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EXHIBITION

VIDEO SHOWING THE EXHIBITION 
SETUP DURING UID16

youtu.be/vXNEc8lXAkE
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Fig. 132.  GUI showing a detailed view where the user can change the light behavior. The Clip-On Output changes in realtime 
based on the RGB curves from the UI

Fig. 133.  Left: Tray with different surfaces to snap onto the modules, right: Clip-On Output mounted on the wall using velcro

EXHIBITION

Fig. 130.  Exhibition during UID16, a short video showing the working prototypes is available at youtu.be/bzzCGzcgrNw

Fig. 131.  Left: Modules with wood and cardboard surfacing, right: bare objects
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