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Abstract
A flexible wooden device, “Trækvejret” which emulates
a slow rate of breathing is placed in a coffee break
room. This work examines related works on reflection,
triggering reflection, and breathing and biofeedback
technologies. We demonstrate how simple technology
such as Trækvejret, which does not measure or give
feedback about a user’s breathing can nonetheless
potentially be useful and provoking, encouraging
reflection and potentially, behaviour change.
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Introduction
We developed an artefact to explore how opportunities
for momentary bodily reflection as part of everyday
activities might be created - in this case, as part of the
daily routine of getting a cup of coffee at work.
Trækvejret (Danish for `Breathe') is a device situated
in a coffee break room, which people can choose to
engage with, when and if they happen upon it. A video
of Trækvejret can be seen here:
https://youtu.be/e_dx-aC0IXc

This a conceptual work in progress which does not
present a mature study but utilizes research through
design as a method to generate insights which opens
for debate and engagement. This work is part of a PhD
study in “Designing for Meaningfulness in Smart
Products” wherein one of the design goals is designing
unconnected devices for personal development.
Serendipitous Discovery
Ambient displays act as dispensers of non-critical
information whose aim is to provide information without
overly distracting the observer [22]. In this work, we
see the value of serendipitous discovery as creating an
opportunity to engage a person momentarily.
Motivation: Non-quantified reflection
We are especially interested in the role of physicality in
bodily sense-making [6] and creation of technology (in
a semi-public space) which has a low threshold for
initial engagement. Further, this engagement happens
without providing personalized feedback via insights,
app-notifications, or reports. We focus on in-themoment engagement with a device which requires the
user to evaluate their own situation and draw their own
conclusions.

Figure 1: Trækvejret from
front, in use, and from the
side.

Trækvejret
Trækvejret is a small wooden device which emulates
breathing by moving inwards and outwards, shape
shifting from a straight board, to a rounded board. See
Figure 1. We present how Trækvejret was designed and
built in the sections “Design Rationale” and “Process”. A
scenario:
A person at work feels it’s time for a cup of coffee and
walks to the coffee break room. They put their cup in

the coffee machine and as they wait for their beverage,
they discover a small wooden object moving beside the
machine. They are curious about it and regard it for a
moment, before realizing it is imitating breathing. They
sync their breathing to the device, taking a few slow,
deep breaths.
Related Works
To frame this work, we explore related works about adhoc, opportunistic and unexpected experiences as well
as the area of reflection in everyday life.
Bodily reflection in the everyday
We are particularly interested in ad-hoc reflection,
without an intention to reflect, but rather, coming upon
an unexpected opportunity and being invited to engage
in it. In their work, “Reflecting on Reflection - Framing
a Design Landscape”, Fleck and Fitzpatrick [7] describe
how technology can help with reflection and encourage
designers to ask “What reflective behaviours do you
want to encourage? Which technologies and techniques
can support these behaviours?”
In this work, we want to encourage a bodily reflection,
a focusing on, and scanning of the body [26] to foster
reflection about breathing and pause in the everyday.
The focus on everyday reflection is also being explored
in recent works in HCI, namely by Mols et al. [24] who
recommend that designers should consider the “the
timing of reflection, the balance of system and user
initiative and the preferred social context” and by Prpa
et al in exploring virtual environments and awareness
of breathing [27]. We aim to address Mols et al’s
recommendations by situating the opportunity for
reflection in a place where people choose to go to take
pause in their day, and by considering the level of user

initiative (the user can choose to engage with
Trækvejret, or not) and setting the social context as a
semi-public space.
Bumping into technology
By placing an object in a physical space, the object
becomes a persistent part of our reality in that space
and one can choose to recognize or interact with it. In
the case of Morse Things, Wakkery et al. [34] inquire
about our relationship to things in our world, explaining
that “designed digital artifacts, or in our case things,
manifest technologies and directly influence the
mediation of our experiences and practices”.

various breathing techniques. A brief overview of these
is presented here. Wearables which encourage or guide
mindful breathing include the Apple watch [16] or
FitBit’s Charge 2 [23] combining haptic feedback and
visualizations to encourage wearers to take deep
breaths throughout their day. There are also standalone apps which use visualization on a phone app [1,
2] to guide meditation, but still require the user to look
at their phone screen and possibly be interrupted and
distracted by other notifications [10].

We aim to create awareness of the body [27] and to
uncover the essence of slowness, of taking a deep, slow
breath. This emphasizes how we can use unexpected
discovery and encounters with physical objects to
create a trigger for reflection [25] in a slow technology
way.

Small non-watch wearables are being introduced, such
as Spire [29] a device to track your breathing and give
you insights about it. Breath-Minder [3] provides
alarms via vibration, reminding you to breathe deeply.
Vitali, a smart fitness bra [32] measures HRV (Heart
Rate Variability) and breathing and provides cues to
breathe deeply to reduce stress. Breathing Friend [21]
uses haptics to stimulate breathing and Breathing Light
[30] uses somaesthetics via light and sound. BrightBeat
[10] uses subtle indicators in the form of sound, visual
and temperature cues to influence slower breathing.
One of our ambitions is to move from on-body cues
(such as BrightBeat, the Apple Watch or Fitbit Charge 2
or Spire) to off-body, subtle, in-context cues such as
Trækvejret, which is in the environment but does not
demand attention. Rather, it invites engagement from
afar.

Awareness of breathing
For athletes [17], mindfulness practitioners [28] and
those seeking to reduce their stress levels, breathing
becomes something to pay attention to, to change for
their purposes and to enhance their lives and practices
[33]. There are increasingly more devices and apps
being developed to help people train themselves in

In nearly all of the above mentioned examples,
measurement of the user’s breathing and feedback is
provided. Each requires a decision to use an app, use a
wearable, or use a device to consciously take time to
monitor and train for mindful breathing. We are instead
interested in how we can explore how placing a physical
object (Trækvejret) in a commonly accessed place can

Creating objects which exist in our world, but do not
demand attention, or require attention to function is
explored in other works, such as with calm [35] or slow
technology [12]. Grosse-Hering et al. describe how one
design principle of Slow Design, “Reveal” might be
revised to “Creating awareness, uncover the function
and essence of a product” [11].

Figure 2: Questions asked
after second encounter.
Interviewees were asked the
following questions:
• Did you notice the device in
the coffee machine this
morning / afternoon?
• What did you think when
you saw it?
• What do you think it is for?
• What impact did it have on
you?
• Did you think about
breathing later in the day?
• Do you usually think about
your breathing when you are
working?

facilitate ad-hoc situated serendipitous discovery
leading to spontaneous bodily reflection.
Method
Throughout this study, we recall and use Buxton’s
sketches, a process filled with ambiguity [4] giving us
the opportunity to discover, define and unfold an
emerging design space.
Research through design allows us engage in ”exploring
and speculating, particularising and diversifying” [9] a
design situation. We generate intermediate level
knowledge [15, 19] which is not a theory, but rather,
generates ”knowledge that plays a direct role in the
creation of new designs” [19]. Trækvejret is not
intended to become a product on the market, it is
rather an exploratory probe, helping us elicit qualities
of a design goal.
Design rationale
In line with our method we engaged with the
particularities of the design situation including the
chosen space, the choice of materials, and the opposing
qualities of engagement with the artefact.
The coffee break room
Before setting up Trækvejret, we saw that many
individuals getting a cup of coffee pull out their phone
and glance at notifications. We chose the setting of the
coffee break room because it is a place of interlude.
The people accessing the coffee break room spend a
brief amount of time there, and so there exists
potential to engage them momentarily without undue
interference in their daily routine.

Material choices
We deliberately chose wood as it is both a natural
material, representing nature, life, and warmth, and
also it stands out amongst the plastic and steel of the
coffee machine and sink.
Opposing qualities
Trækvejret does not measure the observer’s rate of
breathing, nor does it provide feedback. The movement
of the device, the breathing, in and out, represents the
average, slow rate of human breathing [5]. However,
the rate of breathing is only communicated to the
person engaging with the system via observation.
We asked ourselves about the opposing qualities of the
artefact: how we might create an object which was
non-connected, displaying information but not
collecting it, allowing for engagement but not engaging
itself, and encouraging behaviour change, but not
demanding it?
Process
Brainstorming process
In designing Trækvejret, a brainstorming and selection
process took place wherein the authors took the
context of a coffee break room, and tried to imagine
how we might facilitate an opportunity for bodily
reflection during the process of getting a coffee.
Our aim was to generate as quickly and simply as
possible, an early artefact that we could immediately
make available to encounter in context. We describe
this below, in “Trækvejret: artefact building”.

Figure 3:
Participants on how they
have considered their daily
breathing practices:
“I have predilection for
gadgets and happenings but
just the fact the something
was there caught my
attention. I think it looked
very dynamic because it
moved, which made me read
the text”, P6
“If it just stands there, you
wouldn’t look at it all the
time”, P4.
”I normally don't think about
my breathing but because I
saw it I did”, P4
“I think it is a good idea
because it moves instead of
just writing “Breathe”, then
you don’t do it”, P8.
“When you look at it you
cannot help breathing” P4
“I think that the motion up
and down aspires to a calm
and deep breathing”, P2

Trækvejret artefact: Building
Trækvejret consists of a servo motor attached to a
piece of laser cut medium-density fibreboard (MDF)
which has been cut using a kerf bending pattern, that
is, cutting through a piece of material in a geometric
pattern to allow it to be flexible without segmenting it
into more than one piece. The flexible piece of MDF is
attached to a stand, which was laser cut for the
purpose of holding the servo motor and the flexible
piece in place.
Our concept for the moving material was inspired by a
piece of kerf bent MDF in the lab which we picked up
and began to bend as we tried to demonstrate what we
had been envisioning. We asked ‘what if it looked like
this?’ ‘Might this look like someone breathing?’ ‘It would
be easy enough to attach a servo motor here, let’s try
it.’. This approach is a way of sketching [4], exploring
materials and function iteratively.
An Arduino board is mounted on the back of the stand,
and the servo motor is attached to the Arduino board.
A small arm extends from the servo motor and attaches
to the flexible piece, moving it up and down. The
Arduino has been programmed using the ‘Sweep’
example from Arduino’s servo library of examples, to
move the servo at a normal rate of human breathing
[5] namely, 12 breaths per minute. The servo moves,
pauses, moves again and pauses, to demonstrate
inhalation, pause, exhalation and pause.
Encountering Trækvejret
We conducted two small explorations to look for early
indications of how we might enable bodily reflection via
serendipitous discovery.

First encounter
People, upon entering the coffee room, would place
their coffee cup in the machine, stare at Trækvejret
and then leave the room after their coffee was made.
Many who had been observed getting their coffee near
it said they hadn’t known it was something they should
engage with. In the second study, spanning two days,
we placed a small sign above the device, which said
simply ‘Trækvejret’ or ‘Breathe’ in Danish.
Second encounter
The second exploration took place over two days at
four new sites: four different break rooms with coffee
machines throughout the building for a duration of one
hour per site. These were different break rooms from
the first encounter and as people tend to frequent the
same break room, our aim was that these would be
people who had not previously encountered Trækvejret.
We attached the instructional sign to the device,
‘Trækvejret’ or ‘Breathe’ in Danish. Following the
observations, 10 verbal interviews of approximately 5
minutes each were conducted in the afternoon (to give
people time to think about the experience). The
interviewees were randomly selected among the people
passing by the device. Questions can be read in Figure
2 and some key responses in Figure 3.
Discussion: A Design Goal
A non-connected, non-quantified device
Trækvejret communicates information about how to
breathe at a slow pace, but otherwise is not measuring
or sensing anything, or giving any kind of feedback. In
some ways, it can be considered a display, a nonconnected element of the physical environment. It
differs in this way from many of the IoT or smart
products that are emerging today, both in research and

on the market. As Hartzog and Selinger explain, ‘A
chip-centric mentality has taken over, one that is
guided by an overly simplistic principle: ‘Internet
connectivity makes good objects great” [13]. By not
being connected, Trækvejret was immediately
accessible, requiring no set up, calibration, or
instructions besides the one word ’breathe’.
Further, people who engaged with Trækvejret did so of
their own accord, due to their own curiosity, and not
because it promised health improvements, quantifiedself reports, or other benefits. It was an interaction of
opportunity. We suggest that perhaps moving away
from connectivity, for some devices, might be an
interesting design goal to explore.
The design goal: designing devices which encourage
reflection and action rather than being data-driven
We propose the definition of this goal as being one
wherein research through design is a method to
propose sketches featuring simple, non-connected
devices for the betterment of the self, preferably in a
combination of physical and psychological aspects. In
this space, the interaction is not data-driven or datacollecting but rather is passive, and potentially as
beneficial through encouraging people to explore their
own abilities and act upon those explorations.
Current limitations of this design space.
Firstly, we aim to avoid decorative items. By having
non-connected, tangible objects which may offer
serendipitous discovery, we do not include objects
designed to be decorative. Instead, we point towards
objects with a clearly designed intention, such as
Trækvejret, encouraging people to stop and breathe,
and learn to take a breath throughout their day.

In a time where privacy [8] and questions about how
much time we are spending online [31, 14] and with
our devices [18], we think a focus on designing for
non-connected, personal development devices will be of
importance.
Future Work
Trækvejret is part of a series of design artefacts being
developed to explore non-screen, tangible and physical
devices, and something we call Designing for
Meaningfulness. We hope to expand this research in
collaboration with other researchers and industry.
Conclusion
We built Trækvejret, a simple artefact which emulates a
slow human rate of breathing to act as a vehicle for
research into openings in design where we might invite
researchers to explore how we might design for
serendipitous discovery and spontaneous bodily
reflection.
From our observations over two encounters with the
artefact, we learned that Trækvejret elicits curiosity:
people briefly engaged with it and thought about their
breathing patterns and practices. We invite discussion
about a design goal of designing for non-connected
artefacts which can potentially be beneficial for bodily
reflection and action.
We conclude that Trækvejret is a preliminary success
as a research vehicle because it produced openings in
design, demonstrating how something which is
unexpected and simple in its design and function,
promotes curiosity spontaneous engagement, and
bodily reflection.

References
[1] Breathe2relax. 2018. Retrieved 20 July, 2018 from
http://t2health.dcoe.mil/apps/breathe2relax
[2]

Breathingzone. 2018. Retrieved 20 July, 2018 from
http://www.breathing.zone/

[3]

Breathminder. 2018. Retrieved 20 July, 2018 from
http://www.breathminder.com/

[4]

Bill Buxton. 2010. Sketching user experiences:
getting the design right and the right design. Morgan
Kaufmann.

[5]

Daniel G. Carey, Leslie A. Schwarz, German J. Pliego
and Robert L. Raymond. 2005. Respiratory rate is a
valid and reliable market for the anaerobic threshold:
implications for measuring change in fitness. In
Journal of Sports Science and Medicine (2005) 4,
482-488

[6]

Paul Dourish. 2012. Where the Action Is: The
Foundations of bodily Interaction. MIT Press.

[7]

Rowanne Fleck and Geraldine Fitzpatrick. 2010.
Reflecting on reflection: framing a design landscape.
In Proceedings of the 22nd Conference of the
Computer-Human Interaction Special Interest Group
of Australia on Computer-Human Interaction (OZCHI
'10). ACM, New York, NY, USA, 216-223.

[8]

[9]

Ester Fritsch, Irina Shklovski, and Rachel DouglasJones. 2018. Calling for a Revolution: An Analysis of
IoT Manifestos. In Proceedings of the 2018 CHI
Conference on Human Factors in Computing Systems
(CHI '18). ACM, New York, NY, USA, Paper 302, 13
pages.
Bill Gaver. (2012). What should we expect from
research through design?. In Proc. CHI 2012. ACM
Press, 937-946.

[10] Asma Ghandeharioun and Rosalind Picard. 2017.

BrightBeat: Effortlessly Influencing Breathing for
Cultivating Calmness and Focus. In Proceedings of
the 2017 CHI Conference Extended Abstracts on
Human Factors in Computing Systems (CHI EA '17).
ACM, New York, NY, USA, 1624-1631.

[11] Barbara Grosse-Hering, Jon Mason, Dzmitry

Aliakseyeu, Conny Bakker, and Pieter Desmet. 2013.
Slow design for meaningful interactions. In
Proceedings of the SIGCHI Conference on Human
Factors in Computing Systems (CHI '13). ACM, New
York, NY, USA, 3431-3440.

[12] Lars Halln√§s and Johan Redstr√∂m. 2001. Slow

Technology - Designing for Reflection. Personal
Ubiquitous Comput. 5, 3 (January 2001), 201-212.
[13] Woodrow Hartzog, and Evan Selinger. The Internet of

heirlooms and disposable things. NCJL & Tech. 17
(2015): 581.

[14] Pepita Hesselberth. 2018. Discourses on

disconnectivity and the right to disconnect. In New
Media & Society 20, no. 5 (2018): 1994-2010.

[15] Kristina H√∂√∂k and Jonas L√∂wgren. 2012. Strong

Concepts: Intermediate-level Knowledge in
Interaction Design Research. In ACM Trans. Comput.Hum. Interact., ACM Press, October.

[16] Niel Hughes. 2016. Inside watchOS 3: New 'Breathe'

App for Apple Watch Reminds you to Relax, Focus.
Appleinsider, June 18 Retrieved from
http://appleinsider.com/articles/16/06/18/insidewatchos-3-new-breathe-app-for-apple-watchreminds-you-to-relax-focus
[17] Andrew E. Kilding, Sarah Brown, and Alison K.

McConnell. 2010. Inspiratory muscle training
improves 100 and 200 m swimming performance.
European journal of applied physiology 108.3: 505511.

[18] Simone Lanette and Melissa Mazmanian. 2018. The

Smartphone "Addiction" Narrative is Compelling, but
Largely Unfounded. In Extended Abstracts of the
2018 CHI Conference on Human Factors in
Computing Systems (CHI EA '18). ACM, New York,
NY, USA, Paper LBW023, 6 pages.
[19] Jonas Löwgren. 2013. Annotated Portfolios and Other

Forms of Intermediate-level Knowledge. Interactions
20, 1 (January 2013), 30-34.

[20] Jonas Löwgren. 2006. Articulating the use qualities of

digital designs. Aesthetic computing. 383-403.

[21] Miroslav Macik, Katerina Prazakova, Anna Kutikova,

Zdenek Mikovec, Jindrich Adolf, Jan Havlik and Ivana
Jilekova. 2017. Breathing Friend: Tackling Stress
Through Portable Tangible Breathing Artifact. In
Human-Computer Interaction - INTERACT 2017.
Lecture Notes in Computer Science, vol 10516.
Springer, Cham.

[22] Jennifer Mankoff, Anind K. Dey, Gary Hsieh, Julie

Kientz, Scott Lederer, and Morgan Ames. 2003.
Heuristic evaluation of ambient displays. In
Proceedings of the SIGCHI Conference on Human
Factors in Computing Systems (CHI '03). ACM, New
York, NY, USA, 169-176.

[23] James A. Martin. 2016. Fitbit's best activity tracker

just got even better. CIO. December 2016. Retrieved
from http://www.cio.com/article/3152883/mobileapps/fitbits-best-activity-tracker-just-got-evenbetter.html

[24] Ine Mols, Elise van den Hoven, and Berry Eggen.

2016. Informing Design for Reflection: an Overview
of Current Everyday Practices. In Proceedings of the
9th Nordic Conference on Human-Computer
Interaction (NordiCHI '16). ACM, New York, NY, USA,
Article 21, 10 pages.

[25] Ine Mols, Elise van den Hoven, and Berry Eggen.

2016. Technologies for Everyday Life Reflection:
Illustrating a Design Space. In Proceedings of the TEI
'16: Tenth International Conference on Tangible,
Embedded, and Embodied Interaction (TEI '16). ACM,
New York, NY, USA, 53-61.

[26] Claudia Núñez Pacheco and Lian Loke. 2017. Tacit

Narratives: Surfacing Aesthetic Meaning by Using
Wearable Props and Focusing. In Proceedings of the
Eleventh International Conference on Tangible,
Embedded, and Embodied Interaction (TEI '17). ACM,
New York, NY, USA, 233-242.

[27] Mirjana Prpa, Kıvanç Tatar,

Jules Françoise,
Bernhard Riecke, Thecla Schiphorst, and Philippe

Pasquier. 2018. Attending to Breath: Exploring How
the Cues in a Virtual Environment Guide the Attention
to Breath and Shape the Quality of Experience to
Support Mindfulness. In Proceedings of the 2018
Designing Interactive Systems Conference (DIS '18).
ACM, New York, NY, USA, 71-84.
Larry Rosenberg. 2015. Mindfulness with breathing:
A manual for serious beginners. Simon and Schuster.
[28] Spire. 2018. Retrieved from https://spire.io/
[29] Anna Ståhl, Martin Jonsson, Johanna Mercurio, Anna

Karlsson, Kristina Höök, and Eva-Carin Banka
Johnson. 2016. The Soma Mat and Breathing Light.
In Proceedings of the 2016 CHI Conference Extended
Abstracts on Human Factors in Computing Systems
(CHI EA '16). ACM, New York, NY, USA, 305-308.

[30] The Disconnect. (2018). Retrieved from:

https://thedisconnect.co/one/

[31] The Everyday Smart Bra: Your Intuitive Wellness

Coach. 2018. Vitali Wear. Retrieved from:
https://www.kickstarter.com/projects/vitaliwear/theeveryday-smart-bra-your-intuitive-wellness-coa

[32] Universal Breathing: Pranayama. Saagara. (2014).

Retrieved from
http://www.saagara.com/apps/breathing/ universalbreathing-pranayama.

[33] Ron Wakkary, Doenja Oogjes, Sabrina Hauser, Henry

Lin, Cheng Cao, Leo Ma, and Tijs Duel. 2017. Morse
Things: A Design Inquiry into the Gap Between
Things and Us. In Proceedings of the 2017
Conference on Designing Interactive Systems (DIS
'17). ACM, New York, NY, USA, 503-514.

[34] Mark Weiser and John Seely Brown. 1997. The

coming age of calm technology. Beyond calculation.
Springer, New York, NY, 1997. 75-85.

