
LOOP
Exploring Physicalization of Activity Tracking Data

Kim Sauvé
School of Computing and Communications, Lancaster

University, United Kingdom
kim.sauve@lancaster.ac.uk

Saskia Bakker
Philips Experience Design, Eindhoven, Netherlands

saskia.bakker@philips.com

Nicolai Marquardt
UCL Interaction Centre, University College London,

United Kingdom
n.marquardt@ucl.ac.uk

Steven Houben
School of Computing and Communications, Lancaster

University, United Kingdom
s.houben@lancaster.ac.uk

Figure 1: The traditional activity tracking system (1) providing step data to LOOP (2) and over time showing the number of
steps made on each day of the week (3).

ABSTRACT
Wearables, mobile devices and Internet-of-Things (IoT) sensors are
enabling us to monitor our environment, understand our social
connections, and track our personal health. However, most of these
systems communicate data through information visualizations that
are often ‘hidden’ inside devices, such as mobile phones and tablets,
requiring users to undertake explicit actions to reveal them. Novel
interfaces and devices embedded in people’s everyday life have the
potential to help users visualize, use, and appropriate their collected
personal data. To this end, we designed the physical artifact LOOP,
which provides an abstract visualization of the user’s activity data
by changing its shape. In this paper, we elaborate on the design and
present a one-week field study in which LOOP was deployed in the
homes of five end-users. We found that the physical presence of
LOOP facilitated reflection and the layered visualization supported
various personal tracking.

Permission to make digital or hard copies of all or part of this work for personal or
classroom use is granted without fee provided that copies are not made or distributed
for profit or commercial advantage and that copies bear this notice and the full citation
on the first page. Copyrights for components of this work owned by others than the
author(s) must be honored. Abstracting with credit is permitted. To copy otherwise, or
republish, to post on servers or to redistribute to lists, requires prior specific permission
and/or a fee. Request permissions from permissions@acm.org.
NordiCHI ’20, October 25–29, 2020, Tallinn, Estonia
© 2020 Copyright held by the owner/author(s). Publication rights licensed to ACM.
ACM ISBN 978-1-4503-7579-5/20/10. . . $15.00
https://doi.org/10.1145/3419249.3420109

CCS CONCEPTS
• Human-centered computing→ Human computer interaction
(HCI); Empirical studies in HCI.

KEYWORDS
Physical Visualization, Ambient Information Systems, Shape-
Changing Interfaces, Self-Tracking

ACM Reference Format:
Kim Sauvé, Saskia Bakker, Nicolai Marquardt, and Steven Houben. 2020.
LOOP : Exploring Physicalization of Activity Tracking Data. In Proceedings
of the 11th Nordic Conference on Human-Computer Interaction: Shaping Expe-
riences, Shaping Society (NordiCHI ’20), October 25–29, 2020, Tallinn, Estonia.
ACM,NewYork, NY, USA, 12 pages. https://doi.org/10.1145/3419249.3420109

1 INTRODUCTION
Activity tracking has become increasingly popular due to the intro-
duction of commercially available wearable trackers such as FitBit
[6], Miband [24], and Jawbone [15]. Such devices track, among
other things, one’s number of steps taken, distance traveled, heart
rate, sleep pattern and calories burned. Most existing activity track-
ing platforms use Graphical User Interfaces (GUIs) to communicate
the data to the user, typically using numbers and graphs. Retrieving
their activity data helps users reflect on their activity level and
can eventually support them in understanding and adjusting their
behavior.

https://doi.org/10.1145/3419249.3420109
https://doi.org/10.1145/3419249.3420109


NordiCHI '20, October 25�29, 2020, Tallinn, Estonia Kim Sauv&eacute; et al.

However, these data representations are often `hidden' inside per-
sonal devices such as smartphones and tablets, and users need to
undertake explicit actions to reveal them [11]. Li et al. [22] found
that users of activity trackers often do not take the time to go
through their data. As a result, they lack a holistic view of their
activity data, which prevents users from appropriating it to re�ect
on their behavior [22]. Hence, related work [10, 12, 31] suggests
the use of ambient information as a strategy to reduce the attention
needed to use the system and foster engagement. Therefore, we
suggest that an ambient approach to data physicalization can help
activity data to become a seamless part of everyday life.
We propose to unobtrusively integrate the tracked activity data in
the user's physical environment through ambient physical inter-
faces. Exposing people to their data more often may be advanta-
geous because it allows them to re�ect more regularly about the
meaning of the data. Speci�cally, we focus on how a data physi-
calization of personal activity data helps people understand their
own activity patterns. Physicalizations are �physical artifacts whose
geometry or material properties encode data� [14]. Research has
shown that physicalizations enable people to understand and en-
gage with their data through its tangible properties [14]. While
examples of physicalizations of activity tracking data are known
[18, 20, 34], these works use static data representations, and there-
fore do not enable users to re�ect on their real-time activity data.
Building further on this concept, we explore the dynamic physical-
ization of personal data. We designedLOOP(Figure 1), a system
which unobtrusively presents real-time activity tracking data to
inform people as part of their everyday routines when glancing at
it. We useLOOPas a tool to investigate whether a physical artifact
that changes its shape according to the activity data of the owner
is an e�ective alternative for re�ection to the kinds of graphs, steps
and percentage completion bars common to most commercial activ-
ity trackers. The rationale is that a dynamic physical abstraction of
the data can encourage a di�erent way of re�ecting and engaging
with the data, speci�cally to the user's needs.
In this paper, we describe the design ofLOOPand report on an
exploratory �eld study in which �ve people used it in their home
environment for up to seven days. Our study revealed thatLOOPfa-
cilitated re�ection on activity data by providing a physical overview
of the week. Additionally, it supported the di�erent goals people
can have with activity tracking by allowing for comparison between
rings of choice.

2 RELATED WORK
Li et al. [22] found that barriers such as the lack of a holistic view
and context can prevent users from appropriating and interpreting
their data during re�ection. Regular viewing of their data allows for
immediate short-term re�ection on current performance, as well
as a more elaborate long-term re�ection on occurring trends [22].
Additionally, they found that users often do not have the time to
go through all their data. Moreover, users can have di�erent goals
when starting to track [29] and changing information needs over
time [4, 22]. Lastly, it is important to facilitate users in making
meaningful transitions between the qualitative goals they have
(e.g. becoming more active or losing weight) and the quantitative
goals supported by activity tracking systems (e.g. a daily goal of

8000 steps) [27]. Hence, the standard con�guration of numbers
and graphs on the screens of most activity tracking tools are not
always appropriate to the user's needs. Therefore, there is a need
for technologies that appropriate the visualization of personal data
to the user's needs and make it readily available.
Others have explored the digital visualization of activity data. For
example, Ubi�t [2], Fish'n'Steps [23] and Spark [5] showed that
visualizing activity data on a smartphone screen can motivate and
engage users with their data. However, such solutions may not
result in users being more frequently confronted with their data in
everyday life as it requires deliberate interaction with a smartphone.
Ambient information systems [25] visualize abstract information for
it to be perceived both in the periphery and center of attention. They
often display information that is important, but not essential for
the user's personal life. Examples of related work are the ambient
displays Glanceable Feedback [9], Breakaway [13] and Twinkly
Lights and Clouds [28]. The bene�t of these types of systems over
digital representations is the ability for coincidental encounters of
the user with their data, providing new opportunities for re�ection
and integration in their everyday life.
Similarly to ambient systems, physicalizations demonstrate bene-
�ts over conventional visualizations; they make data tangible and
allow for exploration and interaction [14]. Physicalizations can be
anywhere and are always �on� allowing individuals to interact with
their data in new ways [14]. A number of physical metaphors have
been proposed to encourage physical activity. Example works intro-
duce 3D printed artifacts as tools for re�ection, such as SweatAtoms
[18] and Activity Sculptures [34], or provide feedback on the activity
tracker itself with patina-like engravings, such as Patina Engraver
[20]. Lee et al.'s work suggests that the visualization of tracking
data might become more personalized and useful by allowing the
user to choose the data shown [20] and interpret it in a way that
makes sense within their personal lifestyle, e.g. visualizing the data
per day or week. Additionally, prior work illustrates the possible
values in the (social) comparison of personal data [18, 34], and
highlights how delayed [18, 20, 34] or slow-motion feedback [38]
can support re�ection and reminiscence with the data. Lastly, the
abstract nature of a physical representation of data can leverage
re�ection as personal knowledge is required to read it, without
overexposing themselves to others [34]. Other example works in
this area are EdiPulse [16] and TastyBeats [17]. They examined
how palatable representations can support the experience people
have with their activity data. They found that the visual aspect
of a tangible data representation positively a�ected the user, even
if it visualized negative feedback [16], and could inspire them to
deliberately vary their performance to see how it would re�ect in
the incentive [17]. Additionally, Thudt et al. [36] illustrated how a
constructed physical artifact can enable the presence of the data
in everyday life, coincidentally sparking re�ection. However, these
approaches use static representations, that only partially exploit
the potential of physicalizations [14] and might not be sustainable
over time.
Di�erent from static physicalizations, shape-changing interfaces
[26] are dynamic objects which display real-time data. One aim of
shape-changing interfaces is to use physical qualities to enhance
people's interaction with digital information [26], which shows
common ground with physicalizations. Examples of work in which
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