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Fig. 1. Frankie in use. Image 1 on the left shows the user entering the number of tasks by rotating the dial. Image 2 in the middle
shows the user indicating the weight of each task, by sliding the white slider. Image 3 on the right shows the user recording a spoken
reflection, by pressing the button. The LEDs provide a visual cue for the action shown in image 3.

Self-tracking technologies have long promised to enhance our well-being. However, our initial work and that of others show that most
of these technologies focus on data, not the user. Based on interviews, development of mood boards, and the creation of a research
product, we propose an alternative approach to self-tracking: re-humanising self-tracking technologies. Our work shows that feelings
play an important role with data, that data are temporal, and associated with work and utility. We interpret four design criteria, which
are applied in the creation of Frankie: a human-centred tracking device which records both quantitative (number of activities) and
qualitative (perceived weight of the activity and spoken reflections) data to foster self-reflection. Through this design case we add to

the discussion on re-imagining self-tracking technologies to go beyond data-centric artefacts.
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1 INTRODUCTION

Self-tracking technologies (STTs) have become ubiquitous in representing a dominant form of self-knowledge through
numerical models [29, 32, 33]. Everyday activities and invisible events, such as physiological data, are tracked and
quantified to support the mental and physical well-being of a person. Commonly referred to as the Quantified Self (QS)
movement [37] aimed at creating self-awareness, ultimately leading to a better life through quantification [37]. To
achieve self-awareness, reflection is often considered to be an important element, as it has been shown to improve one’s
motivation in everyday life—when done meaningfully [12]. Design to foster reflection has been thoroughly examined in
Human Computer Interaction (HCI) research within the frameworks of designing for self-tracking and can be considered
as beneficial in a variety of life aspects (e.g. behaviour change, better educational outcomes, self-awareness) [3, 16]. At
the same time, the dark-sides of reflections —particularly reminiscing negative memories and computational systems not
capable of capturing events that are not quantifiable- have been directly linked to lack of integrating user context [1].

Despite this, most commercial STTs are developed as goal-driven systems, which do not account for the user context;
creating rigid, ‘one-size fits all’ well-being indicators that define expectations for users, without considering what
the user needs and what fits their abilities [24, 55]. This seems disadvantageous, as previous research has shown the
importance of supporting open-ended and user-driven reflection in STTs (e.g. [23, 25, 53]), in contrast to altering user
behaviour through extrinsic motivators such as peer pressure [11]. Current STTs can be considered ‘devices’ that
conceal the means (backgrounding) and emphasize the ends (foregrounding), leading its user to be distracted, detached
and disengaged [18, 27]. To move away from the design of devices, we need to explore the design of technology as
‘artefacts’ or ‘things’, which engage mind and body—centering our lives and connecting with the world, thus engaging
and enriching our everyday life [18, 27].

To move towards this goal, the work presented here explores how we can re-imagine a well-being STT that focuses
on reflection using a Research through Design (RtD) process [62]. To this aim, we conducted interviews with five
people, both self-trackers and non-self-trackers, to gain an understanding of how they experience well-being, data,
and STTs. These interviews highlight that personal data are more than just numbers and that feelings (should) play
a role. Moreover, data are seen as requiring effort, are associated with ‘work’ (both regarding the input action and
job-work), and can be ‘belittling’. Next to these interviews, we created mood boards to better understand how STTs
are envisioned. This led to the understanding that the dominant current vision (which has been criticised in research,
e.g. [20, 23, 41, 46, 58]) puts data central, not the user. Our contribution is at establishing initial design criteria of
re-imagining ST Ts to support user autonomy. Next, we designed a tracking device called Frankie: a research product
that mediates self-tracking through the use of audio modality for tracking everyday life events by applying the design

criteria to account for user-context, rather than solely focusing on data creation (see Figure 1).

2 RELATED WORK
2.1 Quantified and Qualified Self

Although mood tracking and the logging of emotions has been around for some time (e.g.[25]), much of the work within

STTs focuses on utility, rationality, and quantification [23, 41]. This techno-centric view has been criticised and scholars
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argue for an experience-centred approach (el R0 23 25 46) as peopledo not live as rational data scientistg!]],
nor are they ‘simple machines'. Instead, they are situated and temporal beings, that co-exist with other and are always
in ux|[ 2,23 25 45. Similar complexity can be seen in the various reasons for why people use S34,sifhich range
from achievement-based goals to the desire to document, re ect, and learn more about one's behaviguihp
latter shows that a focus on numbers, statistics, and rationality with STTs is not enough: they should be designed to
embody people's felt life as well[3 42 4§. This sertiment is further strengttrenec by receni researcl which shows
how athletes make sens: of their date by relating it to their own bocily experience: both of the (sports activity and
their body [43, 44].

With this, we see a transition from the quanti ed to the quali ed selbf. Examples of STTs that focus on people's
felt experiences areMindTracker"a tangible modality to track one's emotion8]], "Ambient Cycle"a menstrual cycle
tracking device based on phenomenological theorigg,[and"A ective Loop Experiencesthich accounted for the
socio-cultural and bodily experiences of emotion process¥s [The design of tracking beyond quartitative date shows
promising results in sugporting long-term usel ergagement as quaitative aspects car cagture the corrplex setings of
everyday life through the embociment of cortextual factors [1]. An exarrple of this is the design of a smar mirror that
enphesise: the tempcrality of the date on a spedrum of short anc long term date regresertation, to sugport the user
cortext anc presen the relevant timeline [2§. Other design corsicerations errphesise the neec to design for learring
by allowing user: to expres: therrselve: freely anc create a safe ervironment by creating a baance betweer avtomatic
logging anc marually-curatec merraries anc peisoralising the date in mearingful visials [44). In line with these
examples, our work explores how we can put the human and felt experience central in the tracking process, and how to
track both qualitative and quantitative aspects of one's daily tasks.

2.2 Data, Well-Being, and Self-Reflection

Within ST T-frameworks (e.g4, 10 59) self-re ection is seen as universally bene cial towards facilitating self-awareness
of emotions and uncover everyday life patterns. Thus, helping people to achieve “well-bédiglgHowever, the current
direction of STTs has become skewed towards creating pre-de ned well-being indicators, where completing joyful and
miserable activities hold the same valugq. The notion of using data to represent well-being (e.g. happiness, tness,
and productivity) fails to address the subjectivity associated with user context, thus creating an imbalanced relation in
the e ort of tracking data and receiving useful feedback [12].

Designs for date tracking in STT: that are oper-endec (e.g which allow user: to decide what type, amount and
modaity of data have showr to trigger re ection ever during the tracking phast of date [39. This okseivation
cortradicts traditional STTframeworks that postulate re ection to be posi-hoc to the date tracking phase The idea
of producing more date at se\eral instance of everyday life through aLtometising date tracking has beer criticised
to be oveiwhelming for user: praohibiting mearingful ergagement in re ection. Rather providing timely cues that
car trigget larger menaries tied to nostalgic mements or significant event: offers a pcatential direction for letting
user: be in cortrol of their STT through balancing attomatic logging anc marually curatec data as showr by the
Rewinc system [57). In line with the mertionec extensions to the traditional pre-de ned date tracking in everyday life
to foster sel-re ection, we explore the role of a decicatec device in the date tracking phast for stimulating re ection
while curating the data.
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3 DESIGN PROCESS

To gain an understanding of how STTs and the data they generate are experienced and envisioned, our process
consisted of semi-structured interviews, mood boards, and a prototype-review. The semi-structured interviews were
conducted with ve participants, who had diverse backgrounds (bag maker, teacher, tech manager, advertising agent,
and software developer), ages (ranged between the 27-61), and nationalities (three Dutch, one Indian and one South
Korean). We deliberately selected both self-trackers (three participants) and non-self-trackers (two participants). During
the interviews, participants were asked questions about their thoughts on and relation to data, data tracking, and
well-being. Transcriptions from interviews were analysed using re exive thematic analySjisfpllowing a inductive
approach. The analysis happened in two stages: in the rst stage, two researchers independently selected codes. These
were then discussed to ensure that both researchers agreed on the codes and initial clusters were formed. In the second
phase, clusters were nalised and named, resulting in four themes. Simultaneously, mood boards were by thed
researchers to get an understanding of how STTs are envisiordg€H The aim of the mood boards was to frame the
design area, nd paradoxes, and trigger new directions for further design [34].

4 FINDINGS

We rst discuss the interview ndings, then the mood boards. These insights are combined in design criteria. Interview
guotes are accompanied with the participant number (e.g. P1).

4.1 Interviews

Participants tracked both quantitative (number of habits, heart rate, and activity data, such as step count and cycling
statistics) and qualitative data (daily tasks / activities, mindfulness and journaling). In some ways, tracking this data
helped participants achieve their idea of well-being, which was described as achieving self-imposed goals (P1 and P4),
having me-time (P2), and being inbalance with yourself and your environment (P3). Crucial to well-being was
re ection (P1, P3, P4 and P5), as it allows for comparisArthing for my well-being would be just saying, before | start
doing, what | want to get out of it and then when | nished, compare the thing that I've made or done, to what | said in the
begin (P1).

Besides these insights, we constructed four clusters: 1) Work, Utility, and Data; 2) Data is More Than Numbers; 3)
Temporality of Data; and 4) Problematic Data.

4.1.1 Work, Utility, and Dat&oth for the self-trackers (P1, P4, and P5) and non-self-trackers (P2 and P3) data were
seen as being "work'. Participants who used STTs pointed out that recording data is a burdensome process something
which has been highlighted by previous research, e3)3[. Participants who did not use STTs, saw data as something
work-related: For my work | gather data, a lo{P2) andFor project management perspectives, business unit perspectives,
yeah. (P3).

The link to work and utility is visible in the purposes for tracking as well, which covered making sure things are not
forgotten (all participants), motivation (P1 and P4), documentation (P1 and P2), control purposes such as knowing
when you are falling ill (P1) , and to remain on top of thingsit keeps you informed(P2). One purpose that falls outside
the utility scope was re ection (P1, P3, P4, and P5).

4.1.2 Beyond antitative Data.Despite being linked to work and utility purposes, and seen as a rational activity (P3
and P5), participants indicated that data are or should be more than this. This can be seen in participants' critiques:
4
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I sincerely think it is truly overestimated value of data. [...] | mean, we have our own senses and we have our own feeling
and you should have an understanding of it alrea@83), how they tracked data beyond available technologiesiso
supplement that with a quick qualitative description of [...] [how] the bread that has turne@Paudn their bread-making

journal), and their philosophy on generating data, which was considered highly persorege myself as an author of

my data (P1). Furthermore, participants stressed the role of their (gut-)feelings, as demonstrated Ihyi$8iuch

more that it underpins your, the feeling you haviée role of feelings was also found by Sharon et &4[ Moreover, as
mentioned by P4, it is not the data itself that is interestinti:is much more the initial feeling, recognising patterns, that

is interesting. The data itself is just, it is just a moment in time.

4.1.3 Temporality of Datéd\s the previous quote suggests, data were seen as something temporal, with temporary
relevance:l was just a bit like sad 2 weeks ago, why would | want to be reminded of that? And vice versa, if | am feeling
shit, why would | want to be reminded of what was a happy two weeks @)?Because of the temporary relevance,
participants mentioned the importance of frequency (P1, P3, P4, andIR3) years [...] it will be interesting, it will be
far more to look at it on a macro-sca(®1 on their heart-rate data).

Beside being an element of data, participants harnessed temporality as a design elengenpost that on my
[Instagram] stories. And then they disappear after 24 hours. So then people can see what's happening, but | don't want it to
be logged(P1).

4.1.4 Problematic Dathastly, participants expressed various concerns and reasons for not tracking data. The rst
concern was theublic natureof data, as they are not necessarily the ones doing the trackiadpt of people track

my data. (P3), nor the owner:l am aware that if it is stored on somebody else's servers, it is not my ownership, but |
still feel like as an author(P1). Secondly, participants indicated that current applications can use data “belittlingly' (P2
and P3). This was a big reason for not using STTSs, as illustrated by P2 on Screen [Timlethat annoying. It is so, |

don't know, belittling to meMoreover, these participants had the feeling that STTs force you to perform activities,
removing spontaneity:It should grow organically. That's part of the fun. [...] | think it would feel like work if you have a:
“and now, now it is time for my me-timg(P2). Finally, participants referenced the intangibility of data and how it is
often communicated through screensVe are looking at screens so much, | don't need to do it any longer than strictly
necessary(P2 on why they do not use STTs).

4.2 Mood Boards

Parallel to the interviews, we created mood boards by selecting images using the tqrrasti ed self technologies'
“smart technologiesloT devices'smart homes'well-being technologiesquanti ed self, andpersonal informaticéfom
Google Images. We further selected images from analog resources (e.g. magazines). The mood boards were created by us,
as a self-exercise to create a (visual) common ground to bridge our di erent backgrounds (HCI, Computer Science, and
Design) Mooc board: are a corrmon practise in design processe: where they are usec as a akstract sersory stimulating
collection (they car be visual hartic, or focus on other senses of inspirational input createc by the designer(s [34].
Cortrary to image board: which depict clear inspirational image: mooc board: are mean to be akstract to foster
oper-endecideatior anc discussion There is no right or wrong way of interpreling a mooc boarc [35]. In our process,
the mood boards give a glimpse of how STTs, and smart technologies and environments are currently envisioned.
Whilst looking for image: online only a minority showechumar beings. Instead, most images focus on technology,
data generation, and data streams. At most, there is a hand, showing how the user is supposed to interact with the

technology through a mobile applicaticor image: which depict a peisor wealing the tecknology (e.g smari glasse or
5
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Fig. 2. Two mood boards. Le : a mood board created using images found online. The composition of this mood board shows how the
current vision of these technologies focuses on data and data generation. Right: the mood board created to oppose the current vision.
It is purposefully abstract to trigger the feeling of re-humanising STTs and idegsThis mood board was created with images

from analog resources and focuses on the idea of pu ing the human central, so ness, and a holistic interaction between human and
technology.

running with a smariwatch) Althoughit coulc be arguec thes¢image: show a human it only akstractly covers the
idez of ausel leaving the cortext anc individual petsor out of the perspedtive. These¢ aspect: are rarely depicted even
though they are arguably certral to persona STTs.. Figure 2 on the left, undévlood Board 15hows the mood board
created using online images.

This mood board quickly began to portray a dystopian future: one where the user merely plays a side-role and
the data are the protagonist. This made us wonder, are we not more than our data? How can we re-humanise the
technologies of the future? Therefore, we created another mood board that captures the direction of an alternative
future vision [3(] using pictures anc textures retrieved from anélogue resources (Figure 2 right, underMood Board 2’

4.3 Design Criteria

From the interviews we learnec that current ST T¢«car be experiencecas belittling anc cortrolling: they decide what
you track anc car acvise when to do something (e.g sucges gcing for a walk). Moreover date were asscciatec with
work anc utility purposes ever thougt participants indicatec that quaitative anc emctional aspects are important and
shoulc be included Besides paitticipants describec how date are often trackec anc ownec by others not therr the
authors of the data This, anc the feeing that date do not focus on the quaitative anc emctional, car be seer in our
rst mooc boarc as well.

Re ecting on the presented activities, our challenge was to design a tangible STT, which embraces user context,
guantitative and qualitative data, does not demand continuous and consistent use, and which puts the user central
not the data. As re ection is both a proven element of well-beinj fnd was seen as an important element by our
participants, we narrowed our scope to developing an STT for open-ended re ection on daily activities. Daily activities
were chosen, due to popularity amongst our participa(in terms of what kinds of things they were already tracking)
and because they indicated their well-being could be improved by re ecting on such activities. To design for this
experience, we used our insights and knowledge from related work to formulate the following design crthat agply
to the tracking phastin STTs:
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