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The 4TU research centre Design United
aims to bring together researchers and
designers from the 3TU Industrial Design
programs to bolster Dutch academic
power and collaboratively explore a number of themes that may strengthen the
innovative force of the Dutch industry.
The Connected Everyday Initiative has
done so in the fields of the Internet
of Things, designing with Big and Small
Data, and smart manufacturing, with
a strong emphasis on the role of design
thinking in creativity and innovation.
The individuals running this initiative
have gone to great lengths to realise
these aims and have built a community
of ambitious and curious people.
In doing so, they have contributed (and
will continue to do so, we hope) to the
big challenge of bridging the gap between
science and practice in the context of
the Dutch design society. We expect this
will serve as an example of best practice
for future initiatives within Design United.
For design to be a successful industry
and to be able to contribute to worldwide challenges, building these communities is of utmost importance. We look
forward to the next steps towards a
European network.

Daan van Eijk
Scientific Director, Design United
Bart Ahsmann
Managing Director, Design United

REFRAMING IOT AS A PLATFORM FOR DESIGN

A

s the term the Internet of Things (IoT)
reached peak hype, according to the IT
research and advisory company Gartner in
the summer of 2016, the Things2Things project offered a chance to pause for a moment
before the term tumbles into the trough of
disillusionment. Despite teetering on the edge
of a Gartner precipice, such a precarious position is usually a sign that a technical concept
has been translated into first-to-market products and that the wider public has encountered the term. But before the Internet of
Things settles down onto the plateau of productivity, there are many hurdles for designers
to tackle in order to move past household
wares that are connected to the Internet
towards more complex, data-driven artefacts
that understand the human condition.
Reflecting and getting a grip on these stumbling blocks was the mission we set out
for Things2Things.

A DESIGN COMMUNITY OF PIONEERS
As a design community, we’ve been as creative as ever to develop value propositions
in a market that was entirely emergent and
for an audience who didn’t know why they
would value what we could invent. From Berg’s
Little Printer that fed us personal newspapers
on a thermal roll to Violet‘s friendly rabbit
the Nabaztag that supported RFID tags for
owners to build their own collection of connected things. The first generation of devices
were pioneers on an adventure into the
unknown, many of which burnt up as they
left the earth’s atmosphere.

FROM COLLECTING DATA
TO SUSTAINING VALUE
Unable to change our behaviour, what survived
were the telematic switches that allowed us to
turn appliances on from a distance, the kettles
and light bulbs, and the health monitoring
devices that recorded our steps, weight, and
personal performance. Among these switches
and wristbands, we learned about big data and
the role of the Cloud to profile, predict, and
make recommendations about our lifestyle.
Since it is difficult to build interoperable systems when you’re the first-to-market, platforms such as IFTTT became a ‘duct tape’ for
the Internet of Things, allowing the consumer
to further understand how they can associate
objects with systems to build discrete assemblages consisting of rules.
Now aware of algorithms, we learned with
the public that one particular value within the
Internet of Things is the design of horizontals
across products that could have never been
connected before. Over 47,000 Philips Hue
owners have a recipe that turns their lights
on at sunset. Over 30,000 Fitbit owners have
a recipe that documents their daily activity
in a Google spreadsheet. And over 348,000
Instagram users have a recipe that posts their
photos to their Twitter account.
Scripted by individuals rather than corporations, successful IFTTT recipes are hard to predict but tell us a lot about what is important to
people. For instance, more than 172,000 people
have a recipe that mutes their device when
they get to work, but only 105,000 have a
recipe that unmutes their Android when they
get home. These automated shortcuts are
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successful characteristics of contemporary
IoT practices that allow people to get on with
their lives using technology by bolting together products and services horizontally,
across different economic sectors. It is in
the horizontal connections between things
to things where we find the most interesting
design opportunities.

they will require designers to develop services that are trustworthy, ethical, and in the
interest of people and the environment.

»As we bring consumers
closer to the creation
and distribution of
products and services,
industry will require
designers to develop
services that are
trustworthy, ethical,
and in the interests
of people and
the environment.«

EXPLORING THE DESIGN OPPORTUNITIES
OF THE INTERNET OF THINGS
While Amazon’s Dash Button takes us back to
an IoT of telematic switches that has perfectly
aligned the verticals of consumer products
(in which consumers need not know anything
about where things have come from and that
toilet rolls are presumably dropped by drones,
allowing us to avoid any contact with others),
Things2Things is concerned with a richer
engagement between data and artefacts.
Exploring the entanglement between
machines, algorithms, and humans, four Design
United groups set out to better understand
the social, environmental, economic, and technological opportunities that the Internet of
Things offers as a platform for design.
Within this short collection of investigations,
the academics and professionals offer insight
into the priorities for design as we move past
telematic buttons and towards IoT platforms.
These platforms will collapse value chains
and bring the consumer much closer to the
production and distribution of products and
services through the passage of data. If large
corporations want to develop a social license
to operate within the Internet of Things then

These platforms don’t obfuscate the use of
personal data but describe to us how it flows
across the horizontals that helps us connect
with the things that matter to us.
The designers involved in these workshops
have explored what the near future will be like
when things around us become part of our
families. Trusted to help us, but also clear when
they are working for others parties, we have
sought to understand where the value lies in
the Internet of Things and what sort of values
we want to design for it.

INTRO

MATERIAL SPECULATIONS: MORSE THINGS
LIVING WITH ALTERNATIVES

OBJECTS WITH INTENT: LAMPS THAT CARE

Ryan Betts
Designer and Technologist, Founder of HUMAN

»The Morse Things bowls and their difficultto-grasp communication have thoroughly
confounded us despite their beauty as dumb
objects. There’s clearly much work to be done
uncovering how to design networked objects
so that our relationships with them are
lasting and valuable.«
PREDICTIVE MATERIALITIES: BLOCKCHAIN
& PREDICTIVE ARTEFACTS

MATERIAL SPECULATIONS: DESIGNERS LIVE WITH MORSE THINGS

Travis Kirton
Director and Creative Engineer, C4 Studio

»After living with Morse Things for a short period,
we are at a point where we’re left with more
questions than opinions – a very interesting
position to be in. We know that our everyday
devices – phones, computers, speakers, cars –
are constantly connecting. When we’re made
aware of that conversation, the objects literally
take on personality. Morse Things is awakening
us to the fact that our home will one day have
attitude and personality, which is both a brilliant
idea for a bowl to communicate and a strange
concept to think that a bowl and a cup might
be talking about us.«

IM/MATERIAL TRACES: MATERIAL EXPLORATIONS

INTRO

TESTIMONIALS

IM/MATERIAL

PREDICTIVE MATERIALITIES

TRACES OF USE AS A DESIGN APPROACH TO AN ETHICAL IOT

CASTING ALGORITHMS IN THE DESIGN STUDIO

Dorien Zandbergen
Political Sociology Department,
University of Amsterdam; Gr1p Foundation

»In this workshop, we explored the
question of how digital objects can
be designed in such a way that they
”leave traces“ of the way they work.
Rather than having shiny and smooth
surfaces that reveal nothing of what
is going on behind the screen, they
might become interfaces through
which users can engage with the bigger
questions of our digital society such
as dataveillance, commodification,
and profiling. I am not yet sure how
objects can be designed that way,
but for me, the rich interactions of
the workshop itself constituted such
an interface. Would it be possible to
design digital objects so that such
interactions could become part of
their daily use?«
gr1p.org/en/documentary-smart-city-in-search-of-the-smart-citizen

Marcel Schouwenaar
The Incredible Machine, Rotterdam

»As the physicality of products is diluted by
connectivity, data, and algorithms, T2T helped
us understand that new design methodologies
are needed to embrace the more intangible
and fluid forms of things-formerly-knownas-products.«
Teun Verkerk
Independent Designer

»T2T used easy-to-understand experiments and
games to investigate the latent potential of
disruptive technologies and uncover unforeseen
futures far beyond the obvious and intended
applications.«

Gaspard Bos
New State of Matter, Rotterdam

Iskander Smit
Info.nl, Amsterdam

»The workshop made me think again
how wear and tear of materials can
be beautiful and I wonder if I can
use this to design things that create
emotional bonds with people.«

»The workshops contributed a great way to
reflect on our strategies to work on the future
of adaptive product-service ecosystems.«

TESTIMONIALS

TESTIMONIALS

OBJECTS WITH INTENT
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ENACTING THINGS THAT LIVE

Project initiator:

Lissa Kooijman
Nedap

Project partners:

»It was an energetic brainstorm day with
interesting people. Exploring the diversity
and sensitivities of Internet of Things this
way was very inspiring.«

Wouter Eggink
University of Twente
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»With roleplaying, the intent of objects could
be spontaneously explored. We focussed
on how the expressed intent of objects
blended naturally in the everyday practise
of coming home.«

Funding body:

IMPRINT

Pieter Diepenmaat
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»Breathing life into a product or environment
by giving it a personality and acting it out
makes for a quick but powerful way of
understanding the nuances of good smart
product interaction.«
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AFTERWORD

Things2Things
was a one-year-long project
of the 3TU Industrial Design
programmes in the Netherlands.
The project brought together
a community of around fifty
professional designers and
design researchers to explore
the role of design thinking
in creativity and innovation
within the field of the Internet
of Things.
This book has been purposely
designed to deconstruct the
experimental tools, prototypes,
and insights generated during
the Things2Things workshops,
and to invite all of you to
reconstruct their value and
implications for your own
practice or business.
MORE PAPER AIRPLANES AT:
THINGS2THINGS.NL

T

he Predictive Materialities (PredMat) workshop introduced designers to the potentials of working with data technologies and
prepared them for a future in which algorithms
will become partners in their design studio.
The workshop was articulated in a series of
three events where professional designers
and design researchers engaged with contemporary, data-driven technologies, including
Machine Learning and Blockchain databases,
and speculated on the implications of such
technologies for their own creative practices
and the design industry at large.

EXPERIMENTAL TOOLS
PREDMAT
Moving past the use of Machine Learning (ML)
for logistics or optimisation purposes is often
considered economically risky. However, using
ML to bridge industries that are not yet oriented
to service or to open up unexpected design
spaces across different sectors of an economy
is what data-driven technologies can do.
PredMat anticipates a scenario of small
scale, distributed manufacturing in which,
instead of software notifications, people receive material artefacts that anticipate their
daily needs. Participants are anonymously
paired and asked to play the algorithm. They
must look at the data available within each
other’s social media sources, identify patterns,
create hypotheses and then design 3D printable solutions that could actually be made
and shipped to the other participants in anticipation of their needs. After living with the
3D-printed artefact for some time, participants are then asked to reflect on the usefulness and significance of the data used and
the algorithmic hypotheses made.

BLOCK EXCHANGE
Inviting people who do not work with Financial
Technologies (FinTech) to understand the
principles of the Blockchain is not easy, with
innovation across the technology largely restricted to mathematicians and Bitcoin gurus.

»The integral use of
data, algorithms, and
digital technologies like
Blockchain in design
practice can play a major
role in developing the
circular solutions of
the future.«
Gaspard Bos
Block Exchange anticipates a speculative
scenario of peer-to-peer trading of value
where anything goes (not just money).
The tool uses resource cards representing
material assets (slips of paper with symbols
representing wheat, sheep, oil, wood, etc.)
to support trading practices across several
phases. During each phase, participants
exchange LEGO bricks for material assets
and then write down the transaction on
a shared ledger in the form of a LEGO brick,
which will eventually form a block within a
chain. In doing so, participants begin to think
through how representations of value can
change once you remove the habitual
concept of money.

TOOLS

WHAT HAPPENED?

DESIGNERS’ BLOCKCHAINS

PREDICTIVE ARTEFACTS
As an outcome to PredMat, participants created
a series of 3D-printed artefacts, which were
meant to be predictions of what someone
might need in the near future (as inferred by
social media sources). Designers took different routes in the way they ‘walked the code’
of the algorithm. Some allowed the data to
dictate in a way what the object should be
(mostly working on correlations), while others
tried to input their own decisions as designers
(mostly working on insights). Some focussed
on finding a problem for which a solution may
be needed (that’s when correlations seemed
to be the most useful), while others looked
for something ‘missing’ from one’s life (that’s
when the designer’s sensitivity played a more
important role than correlations).
The Egg is an example for something designed by querying data in search for a meaningful insight. The designer related his own
childhood experience to another particpant’s
Facebook data and then decided to create
something highly ambiguous and playful:
an egg that can be taken apart and reassembled. Similarly, the Path Maker was designed
by confronting what was previously known by
the designer about a participant (as a professional with his own public image) and his
social media sharing habits and history. Alternatively, the Panorama Viewer is an example
of something that was downloaded from an
existing library as something that the designer
thought could have been appreciated and
was chosen simply on the basis of a clever
analysis of Facebook data (which showed
a participant’s preference for panoramic
pictures).

Following the Block Exchange, team ABC
demonstrated that there is a space in the
market for a design consultancy that can articulate the benefits of Distributed Ledger Technology to their clients. Some possible contracts included: makers who want to leave
Etsy and adopt a ledger to record the expiry
of their design files, celebrities who want
to track the use of personal photographs, and
local governments wanting to guarantee the
safety of public voting. Team EduCoin presented a cryptocurrency exchanged through
the delivery, reception, and outcomes of learning, with teachers becoming shareholders in
the success of their best students. And team
LifeCoin offered a community service that
allows skills to be traded across local residents
in order to increase social capital. LifeCoin
is an assemblage of technologies proposing
a hammer that can trade its owner’s skills with
other tools or users via smart contracting.

PREDICTIVE ARTEFACTS:
PATH MAKER (TOP, BY DRIES DE ROECK)
AND THE EGG (BELOW, BY ISKANDER SMIT)

KASH CUP

BLOCKCHAIN: LEDGER

KASH CUP
In the near future, every ‘thing’ in the Internet
of Things will become a form of currency.
Powered by FinTech bots that identify and
broker trading opportunities, things will use
smart contracts to prevent social and economic value from escaping a community.
The KASH cup is the first manifestation of this
near future. Designed by Scottish ceramic
artist Katy West in collaboration with the
Centre for Design Informatics and designer
Teun Verkerk, the KASH cup is a limited
edition of coffee cup (only 100 produced)
that operates as a pop-up digital currency.

BLOCKCHAIN: TRADING

OUTCOME

WORKSHOP

WHAT DID WE LEARN?
Designers need to exercise and practice
the principles of a technology before they can
actually design with it. To this end, we used
experimental tools that helped participants
explore design from an algorithmic perspective, where data moves from being something
resembling a source to design ‘from’ to a condition in which design could be produced
‘by’ data itself. By exploring the shift in practice that designers may begin to develop,
our tools helped participants understand the
performativity of data as design material –
a material that can anticipate, predict, and
push in ways that require a more nuanced
consideration of the contextual significance
and situated value of the data used in the
casting of algorithms.

»If data is the new oil,
what’s the motor?«
Marcel Schouwenaar
With PredMat, designers explored how to
inquire into a database in search of patterns
and insights. 3D-printed and received by
mail with no identification of the sender, our
predictive artefacts stirred discussions on
Machine Learning opportunities and limitations, possible design processes, and consumer value. Turned into algorithmic designers,
participants were able to compress all histories and futures, and produce ‘things’ far
beyond human memory. However, simplistic
algorithms were deemed clever in producing
short-lived gadgets but not in identifying
products and service capable of generating
value in the long term.

»Efficiency is great,
but you still need
a mental switch
to make use of it
so the ecology part
also benefits.«
Anner Tiete
With Block Exchange, designers began to
understand the scale of distributed relationships and trusted networks, and let of go of
representations of value such as money. As
they set aside material exchanges, designers
were able to explore novel design spaces
and experiment with value-based solutions.
As a collection of responses following the
Block Exchange workshop, designers demonstrated their ability to reshape commercial
and social economies through a critical
engagement with the technology and its
characteristics.

KEY INSIGHTS

Designers need to exercise
and practise the principles
of a technology before they
can actually design with it.
ORGANISED BY

Data is a design material
that can anticipate, predict,
and push in ways that require
nuanced consideration of
the contextual significance
and situated value of the
data used.

Chris Speed
Chair of Design
Informatics and
Co-Director of the
Design Informatics
Research Centre
at the University of
Edinburgh

The key is not to collect lots of
data but to learn how to use
it to ask interesting questions.

Elisa Giaccardi
Chair of Interactive
Media Design
and Leader of the
Connected Everyday
Lab (TU Delft)
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PREDICTIVE MATERIALITIES
CASTING ALGORITHMS IN THE DESIGN STUDIO

KEY INSIGHTS

n this project, we position Objects with
Intent as a new paradigm for designing
smart networked products that exhibit ‘intent’
both in terms of objects displaying intentional
behaviour and in their ability to influence
people and situations. A workshop was held
to better understand the systemic and ethical
implications of this approach by investigating the role of ‘intentful’ objects in the
everyday practise of ‘coming home’.

EXPERIMENTAL TOOL
Adopting an intentional stance is a useful
strategy to understand how people perceive
and interact with smart networked products.
With an intentional stance, the behaviour
of products and systems is understood and
predicted by beliefs and intentions rather
than predicting behaviour based on natural
laws or mechanistic deductions. Within this
line of reasoning, Objects with Intent is a
useful paradigm to design products that can
sense and reason, demonstrate proactive
behaviour, and share knowledge with other
things in a network.
Objects with Intent is primarily concerned
with designing intuitive collaborations between humans and objects by foregrounding
the object’s embodiment as the nexus of
interaction. Embodiment indicates the bodily
aspects of our being-in-the-world among
people and things, and appeals to the sensibility and intuitiveness in the interaction with
the world around us. Furthermore, through their
embodiment and materiality, things are

expressive and are woven into the social fabric
of everyday life. Adopting an embodied, intentional stance towards smart and networked
products opens up new endeavours for behaviour change. Behaviour-changing technology
(also called Persuasive Technology) is a
much-explored research field that generally
places technology at the centre of the behaviour change. Only recently has this field
adopted other approaches to behaviour
change, allowing them to become a more integral part of people’s daily activities instead
of (web-based) support tools that exist alongside these activities. Thinking about the intentionality of objects might integrate these
tools in daily activities even more.

»Low-fi prototyping in
preparation for the
workshop allowed for
fast interaction set-ups
between people and
things in scenarios.«
Lisa Kooijman
HAT HAPPENED?

In this workshop, we explored the multiplicity
of experiences and meanings that surround
the everyday practise of ‘coming home’. In
scenarios and enactments, participants focused on the role that people and objects play
when coming home and how intentful objects
might change people’s experiences and
behaviours.

TOOLS

WHAT HAPPENED?
THE MOOD-CHANGING KITCHEN
In this scenario, participants explored how
objects in the kitchen (a stove, utensils, plates)
could influence the mood that a person is in
while cooking, with the intent to create a pleasant atmosphere after coming home from
work. For instance, the kitchen would know
the mood of the person by the way they would
place (or throw away) their keys. The kitchen
would then suggest a recipe that responds
to the mood of the person by considering the
actions that are required to prepare it.

»With roleplaying, the
intent of objects could
be spontaneously
explored. We focussed
on how the expressed
intent of objects
blended naturally in
the everyday practise
of coming home.«
Wouter Eggink
THE HOUSE AS A SERVANT
This scenario explored the situation of a
person coming home to collect their sporting
gear and to quickly eat something before
soccer practice. The house acts as a servant

that checks and opens the drawers to help
them grab their sporting gear. While eating,
the house suggests that it is time to leave
by changing the ambient lights and music,
which become more persuasive to get them
to soccer practice on time.

»Breathing life into
a product or environment by giving it a
personality and acting
it out makes for a quick
but powerful way of
understanding the
nuances of good smart
product interaction.«
Pieter Diepenmaat

MOOD CHANGING KITCHEN

I

HOUSE AS A SERVANT

LAMPS THAT CARE
This scenario focussed on coming home
at the end of the day to your partner who is
working from home. The group explored how
lamps could support the level of concentration of the person working from home as
well as helping them make the transition from
work-time to family-time. Upon the person’s
arrival, these lamps would change the light
from a cool to warm colour, inviting the partner
to stop working and pay attention to the
other person.

OUTCOME

LAMPS THAT CARE

WORKSHOP

WHAT DID WE LEARN?
New design approaches are emerging as
IoT technologies are maturing. Objects with
intent may well be part of the emerging field
of human-environment interaction as these
objects will be increasingly be part of product
ecologies and networks of products that
involve multiple users. After enacting with
Objects with Intent, we identified three
themes related to their social embedding,
interactivity, and interactive form.

POWER PLAY
We have learned how objects could influence
the everyday practise of coming home in
different ways, raising questions about ‘who’
or ‘what’ can decide a course of action and
how this can be done democratically. With
the mood-changing kitchen, objects proactively influenced people’s mind-sets or
moods. The lamps showed how objects that
merely responded to a person indirectly influenced their work by helping them reflect
on their behaviour. In a more complex way,
these lamps also mediated the social interaction between two people in which the
lamps served as a catalyst.

GIVE AND TAKE
We also observed how annoying it is when
objects make decisions on your behalf when
you do not agree. Furthermore, we noticed
how equally annoying it is when objects continuously ask you what to do. Social appropriateness and good timing are essential when it

comes to designing the behaviour of objects.
The lamps, for example, could suggest certain
things in a way that people could effortlessly
ignore. The house-as-a-servant could eventually become pushy but only when it was time
for the person to leave the house, while the
mood-changing kitchen was more of a collaborator, helping to change people’s moods
through interactions with the objects in
the kitchen.

LIVING THINGS
It is easy to anthropomorphise objects that
display some kind of intelligence and intentionality. We learned how personality and character could help you understand what you
could expect of these objects and might also
help you to build a relationship with them,
which requires trust and self-disclosure over
time. We’ve witnessed that the emotions of
these products could support behaviour
change. For example, the kitchen might give
you compliments or the lamp could be angry
at you because you are working for too long.
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Objects could influence the
everyday practise of coming
home in different ways,
helping people reflect on
their behaviour by simply
reacting to their mood or
by changing their mood.
Social appropriateness and
suitable timing with regard to
object-human interaction are
essential when designing the
behaviour of objects.
The personality and
character of objects could
support behaviour change,
helping people understand
what they could expect of them
and build relationships with
these objects through trust
and self-disclosure over time.
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Marco Rozendaal
Assistant Professor
Interaction Design
(TU Delft)
Geke Ludden
Assistant Professor
Interaction Design
(University of Twente)
Jelle Stienstra
Design Consultant
NEWCRAFT
Jan Hendrik
Croockewit
Chief Technology
Officer
Nedap Healthcare
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OBJECTS WITH INTENT
ENACTING THINGS THAT LIVE
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his workshop introduced ‘traces of use’
as a design approach to help uncover
our relationship with technology. We sought
to explore how design can facilitate ethical
relationships between people and data-intensive technologies. Specifically, how can a
design approach using material traces support
relationships that engage with people and
communicate how these kinds of technologies
work, and how we work and live with them?
How can it shape them, and with what impact?

Susan Cox Smith

In this workshop, we developed our understanding of the expressive capabilities of
traces and how they can function as a design
approach to reveal how data-intensive technologies work and how we work with them.
The workshop consisted of three phases:
1

MATERIAL EXPLORATION

We developed our understanding of how material traces currently communicate via objects.
We then participated in a hands-on design
exploration to experiment with the expressive
capacity of traces on various materials.
Traces already exist in our product environment, communicating various things regarding
our context (such as metal oxidising from contact with water), the passage of time (metal
browning), and how we use objects (metal
polishing). During the hands-on session, we
made our own library of traces on samples of
leather, copper, and wood with trace-making
materials such as ink, corrosive chemicals,
sandpaper, a sandblaster, heat, and water.

2

SPECULATIVE DESIGN:
IDEATION OF IOT DEVICES

IoT technologies are still very much a design
frontier. We developed a unique technique to
inspire provocative IoT products that touch
upon ethical boundaries.
In small groups, participants played a game
where players completed provocative statements with provocative responses.

Participants designed a speculative Internet of
Things device addressing one of these statements. These shocking statements naturally
gave rise to ethical questions, which we later
attempted to defuse with traces.

»Reducing the physicality of something
reduces its functionality.
My phone can be a
wallet, the internet,
music, a camera, etc.«
Sjef van Gaalen
3

DESIGN PHASE:
EXPLORING TRACES AS
A DESIGN APPROACH

Equipped with a deeper understanding of the
material potential of traces and with the provocative IoT devices, we went through three
structured iterative design cycles to experiment with how traces could shape and
enhance the ethical relationships between
people and data-intensive objects.
Previous research has identified three
design guidelines of how traces can support
mutual relations with technology. In each
iterative cycle, participants redesigned their
prototype in accordance with a particular
guideline. After each cycle, participants reflected on the impact or challenges that arose
from the implementation of that guideline.
DESIGN PHASE

»A dollar is a trace.
It reports back to us.
You know what you have
and you can connect it
to a larger system. […]
We may have more or
less an idea of the
influences of why it is
there. Google does not
offer us traces of their
intrusions into our lives.«

WHAT HAPPENED?

MATERIAL EXPLORATION

T

The advancement of technology’s complexity
is masked from the people and the environment that they are situated in. This promotes
smoother interactions with the technology;
however, our modes of engagement are
obscured. We lack cues for how the device
works and how we work with it. This can come
with consequences such as overconsumption.
It is much easier now to push a button to turn
up the heat in our homes and then forget
about it when we leave the house for the day.
This can lead to questions of sustainability.
Our disconnection and disengagement from
how the technology works becomes weighted
with political concerns when we introduce
data-intensive and connected technologies.
In the case of a thermostat, it learns our
behaviour and adjusts itself accordingly, but
it can leave us over-reliant on the technology
and at the mercy of software updates or bugs.
Now, data is being collected and is often made
available to third parties who may make use
of it in ways that are beyond our control.
At the root of this are questions about the
character of the engagement and the relationship we have with these technologies. How
can reciprocity between people and objects
exist and be represented? We propose that
a material approach, specifically those that
trace our usage, can promote this mutuality
by unveiling how the technology works and
how we work with it.

IDEATION OF IOT DEVICES

EXPERIMENTAL TOOL

TOOLS

OUTCOME

WORKSHOPS

WHAT DID WE LEARN?
TAXONOMY OF TRACES AS
’STEPS IN TIME‘
Traces inherently touch upon questions
of time and how the object and its materials
interact with that time. We divide these traces
between ’design time‘ and ’use time‘ to
understand how traces emerge and what
they convey:
Design Time
a. Accelerated Traces
Contrary to the established industry trend
to avoid signs of traces, designers fabricate
traces in the initial design of their object,
imitating how they would emerge during
’use time‘.
b. Anticipated Traces
Designers anticipate interactions that will
transpire with their object and deliberately
choose materials and aesthetics that will
change in ’use time‘.
Use Time
a. Traces of Use
Traces emerge after the object has been
designed, which result from exposure to
the elements, time, or use. These traces
could have possibly been anticipated and
intentionally facilitated in ’design time‘.

»Traces shouldn’t just be
art [they should also
have a function].«
Group Discussion

In the workshop, our focus, either on accelerated traces or traces of use, limited the scope
of how designers can anticipate traces and
utilise them as a design approach. We suggest
an approach that examines what the material is
and what it does [1], and also how people work
and possibly use it [2] to better understand how
anticipated traces can be utilised.

SHORTCOMINGS OF ALGORITHMIC
ACTIVITY TRACES
The speculative designs tended to utilise
traces to illustrate that automated algorithmic
processes were happening. The intention
of this kind of trace is to trigger a person to
regulate the technology as a means to promote mutual and ethical relationships such
as clearing one’s cache online. Can awareness of automation really be transformative?
Research indicates that we are just as likely
to fall into patterns of habituation and blindness towards awareness efforts as we do
when we receive our heating bill and notice
that we still forget to turn off the thermostat
when we leave for work. Traces should not be
another interface that raises awareness but
instead should be part of a larger process that
is rooted in a sense of ‘doing’ something with
the object (as opposed to the object ‘doing’
something on its own).

KEY INSIGHTS

Traces can be a means to
express to people how an
object works, which can lead
to a greater understanding
of how we use it and, in the
case of connected technologies, how it uses us.
To understand how traces
can be utilised as a design
approach, materials should
be examined not just for what
they are and what they do
but also how people could
possibly use them.
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Traces should not be another
interface that raises awareness
but instead should be part of a
larger process that is rooted in
a sense of ‘doing’ something
with the object.
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TRACES OF USE AS A DESIGN APPROACH
TO AN ETHICAL IOT

KEY INSIGHTS

EXPERIMENTAL TOOL
The Morse Things are ceramic bowls and
cups that can communicate over the Internet.
These objects digitally communicate between
themselves. Over time, their degree of connectedness on the network can evolve from
being ‘aware’ of being alone, to being a pair
of things, to being a group of things, to being
part of a larger network of things. The data
messages sent by each Morse Thing is in
Morse code. Each message is expressed
sonically in Morse code by each bowl or cup
and is simultaneously broadcast on Twitter.
All the while, the Morse Things can be used
like any other bowl or cup for eating, drinking,
and containing items. There are six sets of
Morse Things, each consisting of a large ceramic bowl, medium bowl, and cup. The form
of each Morse Thing is made of ceramics
that is shaped around the embedded electronics, signalling the design intention to
create a hybrid between an everyday object
and a computational one.
In Morse Things, we adopt a material speculation approach to design research. Material
speculation is the design of a counterfactual

artefact that is experienced and lived with
on an everyday basis as a way to ask certain
types of research questions [4]. A counterfactual artefact is a realised, functioning product
or system that intentionally contradicts
what would normally be considered logical
to create, given the norms of design and
design products.

»On the one hand, the
Morse Things are just
ceramic bowls and cups.
On the other hand, they
are computational and
connected things. I am
not quite sure yet how
these two identities
blend.«
Audrey Desjardins
Morse Things are counterfactual IoT artefacts for the home in that their digital capabilities are at the service of things rather than
people. Their human functionality is of an
everyday nature that already exists in homes
today, shifting the question from what they
‘do’ to how they ‘are’ in our homes. The Morse
Things embody the proposition that our
relationships with Internet-enabled things
is a matter of negotiation over time rather
than predefined or prescribed as a service
or functionality.

TOOLS

WHAT HAPPENED?

WHO ELSE?

We asked our six households of designers,
artists, and researchers who lived with a Morse
Things set what that experience was like and
what new design ideas were inspired by the
Morse Things.
The experiences of living with the Morse
Things can best be described as a series of
paradoxes. The bowls and cups were very
familiar and usable in an everyday sense while
puzzling and odd at the same time. The Morse
Things formed attachments with participants
who liked a particular bowl for example, while
the same participants could easily forget them,
only to be pleasantly surprised and happy
when they heard a bowl’s Morse code message. The virtual and connected lives of the
Morse Things generated many questions:
What do they say to each other? Can we trust
them? Do they know what is around them?
Do they know what a network or the Internet
is? What do they think of us?
There were many ideas and concepts
generated by living with the Morse Things:

GAPS
The designer inquires about the spaces between the Morse Things and other objects.
A network contains the set, but there are many
other things in a home. A home can also be
seen as a container for things, bringing them
together or in proximity through physical
design. The idea of ‘gaps’ begins with a textile
or cloth that can contain or connect things,
wrapping objects as if they are being taken
care of and bringing together connected objects like the Morse Things with other things.

LIVING WITH MORSE THINGS

he Morse Things project investigates the
nature of living with everyday things that
are networked together and communicate in
ways that are thing-centred rather than human-centred. We designed and fabricated six
sets of networked bowls and cups to be given
to designers, artists, and researchers to live
with for several weeks in order to explore the
Internet of Things from a thing perspective.

The designer asks, how can Morse Things
enrol other everyday things into their network? Is there a simple attachment that can
be added to non-networked things to bring
them into the Morse Things world?

»Brilliant. Interesting.
Strange. After living
with Morse Things for a
short period, we are at
a point where we’re left
with more questions
than opinions – a very
interesting position to
be in.«

MORSE THINGS SET

Travis Kirton
TECH OR NO TECH
The designer wonders if the Morse Things
sets should have Morse Things bowls and cups
that are not connected or have no digital
technology. The idea asks why a set has to be
defined by technology. The designer would
have loved to have many more Morse Things
but would only need some within the set to
be the ‘smart ones’ while others could enjoy
a simpler life of not being on the network.

#

OUTCOME

COMMUNICATING ON TWITTER

WHICH AND HOW MANY ARE SMART?

T

WORKSHOP

WHAT DID WE LEARN?

THE MORSE THINGS FORM A
‘QUIET’ ATTACHMENT OVER TIME.

THE MORSE THINGS ARE A
THIRD THING IN THE HOME.
The Morse Things are not typical, everyday
things like other bowls or cups in the home
but you can just as easily use them like
an everyday bowl or cup. Also, they are not
devices like mobile phones or digitally
connected thermostats; however, they are
Internet-enabled and connected. The form
and material of The Morse Things as everyday things made them easy to live with and
‘use’ but this was also supported by the
minimal simplicity of the digital aspects of
the Morse Things. Nevertheless, we learned
that there is more work to be done in terms
of understanding how designers can best
design for transparency and clear communication of the digital aspects.

»There’s clearly much
work to be done
uncovering how to
design networked
objects so that our
relationships to
them are lasting
and valuable.«

After the initial curiosity subsided in living
with the Morse Things, they could be forgotten
or ignored. At the same time however, participants formed attachments with their set.
For example, two sets were accidentally swapped and both households demanded their
own sets back. In many instances, if a bowl
or cup sent a message and the Morse code
was heard, this would create a pleasant surprise and comfort. The Morse Things were
routinely checked on Twitter and participants
spoke about taking care of their sets.

IT IS DIFFICULT TO TAKE ON
THE PERSPECTIVE OF THINGS.
Understanding experience from the
perspective of objects is a difficult task for
people since we tend to relate to non-humans
as surrogate humans. That is, we anthropomorphise while, philosophically speaking,
non-human perspectives ‘withdraw’ from
human understanding into a non-human
world that we can neither fully comprehend
nor articulate [2,3]. In addition, non-human
worlds are formed in a language of materials
and performance rather than language [1].
It was difficult for our participants to see the
Morse Things without seeing themselves.

KEY INSIGHTS

Designers can design a ‘third
thing’ for the home between
digital devices and analogue
things but designers need
a new vocabulary for making
it transparent and communicating the digital aspects of
a third thing.
What a networked, digital thing
is exactly is still open to interpretation and will best emerge
from the experiences of living
with digitally connected things.
However, this type of openness
is best served if the designers
design for attachments between
people and things rather
than prescriptive actions
and functionality.
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