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Lively Data, Data Sense, and Data Contexts

In many contexts these days, humans are configured as data subjects. Via their encounters and
interactions with digital technologies, people constantly generate digital data about their habits,
preferences, activities, and bodies. These details constitute one element of the multitude of digital traces
that record people’s interactions with digital media and devices. They can be aggregated, sometimes with
other digital traces from other activities, to configure digital data assemblages that can often provide fine-
grained insights into people’s habits, preferences, body functions, and social encounters. There are now
numerous dimensions of everyday life in which people decide to generate data about themselves using
digital devices and to use these data for their own purposes. Self-tracking involves creating and then
disciplining, managing, and interpreting such information about the self and the body. In some situations
people may be encouraged or even coerced into self-tracking (Lupton, 2016c), but in many instances they
do so voluntarily. People who engage in this kind of self-tracking do so for many different reasons, but it is
often taken up as an ethical practice of the self in attempts to optimize the tracker’s life in various ways:
improving health, sleep, and fitness; understanding moods; managing time better; becoming more
productive; and so on (Fotopoulou & O'Riordan, 2017; Lupton, 2016c¢c; Nafus & Sherman, 2014; Smith &
Vonthethoff, 2017).

We know little about what people actually do with the data they generate from their self-tracking
practices: how they interpret these data and incorporate them into their mundane routines and concepts
of selfhood and embodiment. Few studies thus far have focused on how the sensory and embodied
aspects of self-tracking are entangled with its technological and spatial dimensions. To address these
issues, we draw on the findings of a project that involved the use of digital sensory ethnography to
identify the data practices of commuting cyclists in two Australian cities who monitor their rides using self-
tracking devices.

The experience of cycling has attracted the recent interest of scholars, working principally within
mobility studies and cultural geography (Larsen, 2016; Lee, 2015; Lloyd, 2015; Mcllvenny, 2015). They
have drawn attention to the importance of physical space, embodied-technological assemblages of
movement, and the affective and sensory dimensions and strategies integral to propelling a bicycle
through physical spaces. This work has demonstrated the heightened body awareness that cyclists
experience during their rides compared with other forms of commuting or travelling that involve less direct
interaction with the physical environment. Little such research has focused specifically on the intersections
between self-tracking, the use of digital devices, and cycling. Yet, when cyclists are using digital devices
for self-tracking, they become datafied assemblages that are moving through space. Bodies, space, and
place are simultaneously digital-material.

Our study was designed to explore these complexities. We were interested in how data feel: that
is, how data encounters are both sensory and affective. In response to the theme of the special issue
(“Digital Traces in Context”), we focus on the contexts in which our participants collect and make sense of
their cycling data. The approach adopted in our research draws on sociomaterial and phenomenological
perspectives in seeking to understand the human and nonhuman assemblages configured when people
self-track their cycling trips, combining human bodies, bicycles, software and code, digital devices, digital
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data, and physical spaces (Sumartojo, Pink, Lupton, & LaBond, 2016). These perspectives highlight the
embodied experiences, emotions, and sensations generated via these entanglements (Fors, Backstrom, &
Pink, 2013; Lupton, 2016b; Pink, 2015a).

The idea of lively data also underpins our research. There are four main elements to the concept
of lively data (Lupton, 2016b, 2016c). First, personal digital data are lively because they are about
(human) life itself. Second, they are lively because they are constantly emergent and contingent, entering
into a digital data economy in which they are repurposed by potentially many different actors. As such,
personal data possess their own social lives, taking on new meanings and uses as they are combined and
recombined with other data sets. Compared with former types of data, the affordances of cloud computing
and the expansion of the digital data economy mean that personal digital data can be circulated and used
in an unending proliferation of ways, well beyond the intentions of the original generators of these data.
Third, these data are associated with livelihoods, contributing to many forms of employment and profit
making, including the new industries of data harvesting and profiling as well as for the Internet empires of
Facebook, Google, Amazon, and lesser companies. Finally, personal data influence people’s lives, shaping
everyday practices and contributing to digital profiles constructed on people that may influence their
access to opportunities such as employment, travel, or credit, and even their choice of dating partners.
This again is an unprecedented means of configuring detailed information about people. These are novel
forms and uses of personal data that potentially have implications for people’s lives in ways about which
they are still learning.

In response to the proliferation of digital data traces and the big data phenomenon, there is a
growing emphasis on data literacy, in which it is contended that the public’s understandings and use of
digital data need to be enhanced (Frank, Walker, Attard, & Tygel, 2016; Pybus, Coté, & Blanke, 2015).
Most of this research, drawing on educational concepts of literacy and on the field of information literacy
as well, uses terms such as skills, competencies, and problem solving in discussing how people come to
terms with digital data (Wolff, Gooch, Montaner, Rashid, & Kortuem, 2016). This literature often tends to
represent humans as disembodied, disaffective actors, using their cognitive processes to engage with
information exclusive of their senses and feelings. It reflects a tradition in Western belief systems about
the generation and use of knowledge to progressively ignore or discount its sensory dimensions (Classen,
1999; Howes, 2015; Howes & Classen, 2013).

Rather than use the term data literacy, we prefer data sense. This concept brings the body back
in. It incorporates the interactions of digital sensors (used in self-tracking to generate personal data), the
embodied human senses, and human sense making (Lupton, 2016b). The notion of data sense, as we use
it, serves to highlight a dimension of digital data that has rarely been considered: their embodied and
sensory nature. As those writing in areas of scholarship such as sensory studies, the geography,
sociology, and anthropology of the body, and new materialisms contend, the human senses and emotions
are integral to knowledge and meaning making. We learn and think with and through our bodies (Fors et
al., 2013; Ingold, 2000; Pink, 2015b; Whatmore, 2006). Digital data about humans can be multisensory
in various ways. Not only can they be used to record and represent human experiences across the gamut
of the senses, but they can also contribute to or mediate such experiences, and then remediate them as
part of feedback loops (Lupton, 2016c). These capacities of digital data are particularly brought to the fore
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when people are tracking aspects of their bodies using digital technologies, using these details to inform
them about their bodies’ functions, feelings, moods, and health, well-being, or fitness levels. Data sense is
future-oriented as well as involving reflection on past activities and functions. Self-trackers make decisions
about how best to use this information to bestow self-knowledge and potentially change aspects of their
routine activities in response.

Part of the embodied and sensory nature of self-tracking are its emotional dimensions. The
decision to take up self-tracking can be an affective response, as can engagements with the data that are
generated. Previous research has identified the affective intensities of self-tracking. In their study of self-
trackers, Lomborg and Frandsen (2016) noted the playful, pleasurable, and communicative dimensions of
self-tracking. Ruckenstein’s (2014) research with people monitoring their heart rates and physical activity
levels highlighted the emotional dimensions of this practice. Her participants reported feeling reassured
and motivated by collecting and reviewing their biometrics, particularly those who were already
predisposed to self-tracking or regular exercise.

However, some people who use self-tracking apps also resent or find irritating their nagging
tendencies when providing reminders or notifications. They may be reluctant to let others know about
their self-tracking app use, for fear that they may be considered weak or vulnerable in requiring a digital
device to discipline their bodies (Dennison, Morrison, Conway, & Yardley, 2013). People can find the
technical deficiencies of the devices and software they use to be frustrating and annoying. They may
become overwhelmed when faced with dealing with the amount of data they have produced about
themselves (Choe, Lee, Lee, Pratt, & Kientz, 2014; Li, Dey, & Forlizzi, 2011; Oh & Lee, 2015). Others can
feel disappointed when their data fail to meet their expectations (Fotopoulou & O’Riordan, 2017) or appear
to have no value because they are confusing or mysterious (Nafus, 2014). Self-trackers can also be
challenged by discrepancies between what the data tell them about their bodies and selves and their own
sensory perceptions. In coming to terms with these discrepancies, they need to work hard at sense
making, finding explanations for them and making decisions about which form of data to trust (Pantzar,
Ruckenstein, & Mustonen, 2017).

Our Cycling Self-Tracking Study

We chose to use digital sensory ethnography as our research method. This method, developed by
Pink (2014, 2015b), brings together digital and sensory ethnography. Digital ethnography, influenced
primarily by digital anthropological methods, involves close observation of research participants as they
engage with digital technologies. It often includes talking to participants as well as watching what they do.
It may also involve viewing the digital data that participants generate, and observing how they collect and
use those data (Pink et al., 2016). Sensory ethnography devotes attention to the ways in which the
senses are employed in human experience, perception, knowing, and practice, including how researchers
use their own senses when conducting ethnographies and developing their insights into the practices
under investigation (Pink, 2015b).

Digital sensory ethnography, then, brings together these two foci of research: how people use
digital technologies and how their practices are shaped through and with their senses. This method
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recognizes that people’s encounters with their digital devices and data are profoundly and inevitably
embodied, emplaced, and multisensory (Pink, 2015b; Pink, Sinanan, Hjorth, & Horst, 2015). Like other
forms of ethnography that involve close observations of people’s practices in the usual settings in which
they carry out these practices, digital sensory ethnography is a form of research able to uncover elements
of people’s experiences that are often unspoken or unrecognized by the participants themselves. Because
people’s practices are observed and recorded in this ethnographic approach, elements about which
research participants may not be fully aware because they are routine and taken for granted can be
identified by the researchers as part of their observations. Sensory ethnography is therefore open to
multiple ways of knowing. Given that we were interested in the sensory and embodied dimensions of data
encounters (how data feel), this approach was important to our investigations.

In our research, we explored how cyclists use their senses in the act of riding the technology of
the bicycle, and also how the self-tracking technologies they use as they cycle, and the data that these
technologies generate, are drawn into their sensory experience. When cyclists are producing digital data
about their rides using these kinds of digital technologies, they are contributing to a spatial-technological
environment in which their movements through space as well as aspects of their bodies’ responses are
digitally monitored. The actions generate biometrics such as heart rate, energy expended, and even, in
the case of a metric generated by the Strava platform, their “suffer score,” which calculates the user’s
exercise intensity level. Our study was designed to achieve insights into the entanglements of these
elements of self-tracking practices with the contexts in which they are undertaken.

Two members of our research team were located in Canberra and two in Melbourne, with each
pair responsible for conducting the fieldwork in their home city. The research protocol was developed
collaboratively by all members of the research team. Ethics approval was granted by both of the
universities with which the team members are affiliated. Using a combination of personal networks,
snowball sampling, and a call for participants in a university’s online staff newsletter, we recruited a total
of 18 participants for the study: eight people in Canberra (four women and four men) and 10 in Melbourne
(four women and six men). The participants ranged in age from their late 20s to their mid-50s. All of them
were in managerial or professional positions, working in occupations such as academia, public service,
engineering, and IT.

To investigate the routine practices associated with commuting cycling self-tracking, including
their embodied and sensory aspects, we asked the participants to tell us about and show us their
practices. We used videotaping as a method that could best capture the details we wanted to explore. We
conducted videotaped interviews asking the participants to explain their cycling and self-tracking history
and practices. We filmed the participants as they re-enacted getting ready for and completing a typical
commuting ride, showing us the devices they carry on themselves or attach to their bicycle, exactly where
they put them, and what they do with the devices after a trip ends. We also asked participants to film one
of their commutes using a GoPro camera (supplied by us) mounted on their cycling helmet. This type of
mini “action camera” has been developed for the purpose of recording sporting and athletic activities.
Once this ride was recorded, we watched the tape with participants, discussing how they felt on the ride,
what they were looking at or taking notice of as they rode, and whether they checked their self-tracking
devices during the ride. Participants showed us the data from their devices that they collected on the ride
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(see an example in Figure 1), and we talked to them about the various forms of information they collected
during rides, including the digital data from the devices and their embodied sensations. All the
ethnographic work occurred over a period of several months between late 2015 and early 2016.

Figure 1. A participant shows his cycling data on his self-tracking app.

The members of the research team worked together in analyzing the project materials. The set of
videos for each participant generated by the project provided records of the interviews and cycle trips
that, as a research team, we could share and view as often as we needed to in our analyses. Detailed case
studies were written about each participant based on field notes from the face-to-face encounters as well
as material derived from the videos. All participants were given pseudonyms for the purposes of the
study.

Contexts of Personal Data Practices and Data Sense

The technologies contributing to and structuring self-tracking cycling practices involve bicycles,
digital devices, and digital data. These technologies together generate the personal digital data
assemblages that the participants configure during their cycle trips. By asking each participant about the
devices they used to track their rides, filming them preparing for and completing a ride as well as the ride
itself, we were able to document both what they used and how they did so. When we watched the videos
of their cycling trips with the participants, we could see and talk to them about how they incorporated
their self-tracking into their routines. Our participants showed us and talked about the routines that
helped them feel comfortable and habituated to collecting their data. Working toward incorporating device,
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bicycle, and data into everyday practices was an essential part of continuing self-tracking as a regular and
meaningful activity.

We present our research material arranged under four key contexts framing the ways in which
our participants collected and interpreted their personal data: (1) affordances (the capacities of the
technologies they used and the data thus generated); (2) spaces (the physical environments in which the
participants prepared for, undertook, and completed their cycle trips); (3) senses (the embodied
sensations involved in cycling, self-tracking, and responses to digital data); and (4) affects (the
participants’ emotional responses to and about self-tracking and personal data). Although, for simplicity of
presentation, these contexts are identified and discussed separately, we emphasize that they are
intertwined, working together to contribute to people’s personal data collection practices and how they
make sense of their data.

Affordances

All participants had chosen to track their commuting rides because of personal reasons: mostly to
see how many kilometers they were covering, how fast they travelled, and how their bodies were
responding to the cycling exercise. Several participants were keen leisure or competitive cyclists as well as
cycle commuters. Their self-tracking cycling practices often involved generating details about all of their
cycling trips. The bicycles and monitoring devices they used, the details they collected, and how they used
and interpreted their data often varied depending on whether they were riding to work or as part of their
recreational or training rides. For example, some people used heart-rate-monitoring devices only on their
noncommuting rides; some reviewed their commuting ride data after completing the ride rather in real
time, but kept a close eye on their numbers during competitive or leisure rides, or vice versa.

Our participants used a range of different devices to track their cycle commutes. The most
commonly used technologies were Garmin bike computers or watches and their associated app and
platform Garmin Connect, heart rate monitors, and the Strava platform (often via the Strava app uploaded
to a smartphone). Many of these devices and software are interoperable and have cross-platform and
cross-activity capabilities. For example, some heart rate monitors and Garmin devices can sync to the
Strava platform, incorporating different kinds of data sets to generate a detailed profile of a cycle trip.
People may use their devices to track other types of physical activities, such as running, also uploading
the data from these activities into their tracking apps or platforms. Details collected from cycling were
sometimes aggregated with data from other self-tracking activities, generating detailed profiles of a range
of practices, habits, and biometrics. Self-tracked data can be shared across some platforms, so that some
people chose to broadcast their physical activity details on Facebook, for example.

Some participants had been tracking their cycle rides for several years, experimenting with
methods and taking up new devices as they became available and offered more functions than the devices
they previously used. Others were quite new to the practice, engaging in cycling self-tracking for only six
months or so, and thus had not experienced changes in technologies over the time they had self-tracked.
Robert told us, “If you want to get fitter, the only way to really know is to measure something.” He
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observed that people who were training for events in cycling once used stopwatches and paper logs. Apps
and bike computers now allow this kind of logging to take place with less effort and in far more detail.

The way in which personal data are materialized on people’s devices is an important affordance.
For example, the data visualization properties that Strava offered Tony were important to his desire to
compare all of the details he collected about his rides and to easily see whether he had improved or how
well he was riding compared with other users. Tony observed that he enjoyed reviewing the details that
Strava gives him about his rides, including gradient graphs, speed graphs, heart rate fluctuation graphs,
and “power zones,” which provide a calculation based on combined data on heart rate, gradient, and
speed. He also enjoyed looking at the dashboard on his Garmin bike computer during his trips so that he
could monitor his data in real time. Tony only had a short commuting ride, but engaged in much longer
trips on his leisure cycles. He paid particular attention to his heart rate readings during recreational rides
(but not on his short commuting trip) to determine how much load he was putting on his body and to “see
if I am struggling.” On his commutes, Tony focused mainly on the ride time information.

Tony told us that the digital data he collected do shape how he feels about his body, “because
you are trying to use metrics to change something about it.” However, he was also aware that the data
from his devices could only tell him so much. His devices, for example, could not determine that he was
feeling tired from a bad night’s sleep or because he had already completed a long ride that week, or that
he was feeling unwell, had too many drinks the previous night, or that a knee injury was playing up. The
algorithms on his software did not incorporate such elements of place as the air temperature or wind
strength into their calculations of how far or fast he had ridden. The devices themselves may fail to work
accurately. Robert noted several ways in which the Strava visualizations of the data he had collected on
his cycle trips using his Garmin have been inaccurate. He has particularly noticed this when using his
mountain bike on bush tracks. He found that his GPS often failed to properly track his route, observing
that the route-mapping feature of Strava had placed him on a completely different track. Because his road
rides are less complex and on well-marked roads, Strava is more accurate when monitoring these routes.

Spaces

The spatial elements of the landscapes through which cyclists ride also contribute to the
affordances of their practices. These elements are integral to the sensory and affective intensities that are
part of the self-tracking cycling experience. The visual footage of participants readying themselves or
completing their commutes, as well as the videos recorded during their cycle trips, were particularly
important to identifying these contextual features of their data practices. For example, as shown in Figure
2, we could see the cyclists’ viewpoint and note where their gaze was directed. We could observe the
obstacles in their path, the other cycle path or road users (other cyclists, vehicles, pedestrians, animals
such as birds or dogs), and the flora and built environment through which they moved and negotiated. We
could hear the sounds that were part of the spaces through which they cycled: the roar of the other
vehicles, bicycle bells warning of an approaching cyclist, trains rumbling nearby, people talking, car horns
blaring, birds singing, music or radio playing (if they were plugged into their devices), conversations they
may have been having on their phones as they cycled. We could see when their gaze was directed at their
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digital devices and data and when it was not, and to what the participants were paying attention
immediately before or after they reviewed their data.

By viewing the GoPro videos and discussing with the participants what they were focusing on and
thinking about during their rides, we identified the multitude of phenomena other than the digital devices
and the data that these cyclists needed to pay attention to, and how they incorporated their data into the
knowledges that were emergent from their sensory responses to those phenomena. The cyclists may have
been looking at their devices and data at one point, and judging what the data meant in the context of the
road and weather conditions. They were noticing other road or path users (including pedestrians and other
cyclists), nonhuman animals, vehicles, potholes or other obstructions in the road surface, and many other
aspects of their trips. All of these phenomena contributed to the spatial contexts in which their data were
produced and interpreted.

& GP021189.MP4

Figure 2. A still from a participant’s GoPro film of a commuting trip.

The weather conditions were important to many participants in interpreting the meaning of their
data. In his interview, Dave referred several times to noticing the wind conditions, and taking those into
account on his rides when deciding what routes to take (for recreation) and for interpreting his data. He
noted that he chose his leisure cycling trips often based on the prevailing weather conditions to achieve a
better result from his trip tracking:
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Like on the weekend, on Saturday, there was a bit of an easterly coming up in the
afternoon when I headed out for a ride . . . and I structured my ride around being able
to take advantage of that, and went after a few Strava segments that I hadn’t done so
well on in the past.

These elements of space and place (weather or climatic conditions, other users of the spaces,
both human and nonhuman) are rarely considered in self-tracking or data literacy research. As we found,
however, they were key to the choices our participants made about when and how to cycle and self-track
their rides. Traffic, road, and weather conditions, for example, have significant effects on how fast cyclists
can ride, how their bodies feel as they cycle, and subsequently for the data that they generate about their
rides. There are synergistic relationships among these elements of the physical environment through
which these self-tracking cyclists move. Cyclists can respond to the conditions by choosing which of their
rides to track, and thus manipulate their data performances accordingly. So, too, they interpret their data
using their embodied knowledge of what the conditions were like as they gathered the data.

Senses

Most of the participants also talked about how the data their devices collected helped them “to
know” phenomena about their rides and their bodies. This knowledge was used to assess changes in their
fitness levels, how hard their bodies were working, how fast a particular bicycle was compared with
another in their collection, how steep a section of the ride was, and several other assessments of the ride.
Dave said that when he rode to work, he looked at his Garmin bike computer only occasionally as he
cycled. He sometimes used this information to modify his cycling practices as he rode, noting that the data

might give me a few clues as to when to change gears, for instance [based on the speed
that is showing]. Sometimes it can be useful to see where it's going [the speed] and
anticipate those gear changes a little bit.

Other than this, Dave preferred to review his data when he had finished his ride, either on his office
computer when he arrived at work, or at home if he was making the return trip. He noted that reviewing
his data in this way, after the event, helped him to remember how his body felt during his ride.

For his part, Ernie said that he recognized the sensation of when he was travelling quickly on his
bicycle, but he liked to be “accurate” by using the bike computer. He used the computer to “confirm” how
he was feeling: If he thought he was going slowly or quickly, the computer let him know if this was
correct. Damon preferred not to check his Garmin watch during his trips, wanting to ascertain by “feel”
how the ride was progressing. He observed that accumulated bodily experience of cycling helped him to
make this kind of assessment:

After you've been training for a number of years, you do get to know, gauge how you
feel and what kind of effort you're putting in. It can be a bit surprising when you actually
measure it versus how you feel. Sometimes you can be going a lot quicker than you
thought, or you think you’re riding fairly easy, but you're actually going fairly quick. And



International Journal of Communication 12(2018) Personal Data Contexts 657

other times, you're putting in a lot of effort, but you're actually quite fatigued and you're
actually not going that quick. I found it’s good having the watch as well to validate that
feeling versus reality.

Damon’s strategy of waiting until later to check his data was also part of his desire to ensure that
he cycled safely in dangerous conditions rather than trying to beat his times and therefore taking risks.
Damon made the decision to rely on his senses rather than the information provided by his digital sensors
during cycle trips, including using previous experience to interpret how his body was responding to the
conditions of the ride. His desire to exercise caution and avoid risk-taking also contributed to this decision.
Yet, once he was able to review his digital data, his sensory and experiential embodied knowledges were
mediated by what the data revealed to him about the trip.

Here again, the continual interactions between choices cyclists make about generating data and
the sense they make of these data are evident in these accounts. The entanglements of the contexts of
affordances, space, senses, and affect were particularly evident when the participants dealt with
ambiguities or discrepancies between what their digital data were telling them about their bodies and their
cycle trips and what their bodily sensations conveyed to them. Tony noted, “[The] quantitative things are
easy. They're black and white.” However, the “internal battles” (e.g., his mood, level of fatigue, or
preoccupation with other issues) were not measurable by digital devices. Sometimes his digital data told
him that he had had a “good ride,” but his body felt otherwise during the trip. In these cases, the digital
data “are just data,” whereas his body told him more about the ride. Tony needed to assess the digital
data against his previous data readings and his knowledge of his body when engaging in sense making.

Robert also observed that the data and devices were blind to how his body felt, as well as failing
to incorporate such elements of the conditions of his ride as the prevailing weather. When he did check his
self-tracking device on his commute, it was primarily to gauge this discrepancy. For example, he might
check his perception of how fast he was riding against the speed shown on his Garmin, and would do so
especially if he was encountering a headwind. For Robert, the segment feature of Strava (as well as its
leader boards) is one of its main benefits. He said that using this feature repeatedly provided him with
better insights into how his body works and responds to cycling:

It's a fixed segment, you do it often, and the biggest thing you're recording there is total
time. With the Garmin and the heart rate monitor, they give you a bit more data: They
give you more of an insight into how you’re really going. So that was more to do with
learning a little bit more about your physiology, I guess, because that's a bit of a
mystery. It's just how you feel. You feel great, but then you’re not riding so quick, right?
So what’s that mean? . . . There’'s some big climbs that I've done repeatedly . . . getting
that time right down, over the years, you can kind of see how your physiology is
responding and what'’s happening, and it's quite fascinating.
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Affects

Affective responses were evident in many participants’ accounts of reviewing their data. It was
common for participants to discuss the motivation that reviewing their data (and developing knowledge
about their bodies and their rides) encouraged for them. Tony told us that he sometimes pushed himself
harder than he wanted to on commuting rides when he looked at his data and realized that he was not
going as fast as in previous trips. He then arrived at work more “hot and sweaty” than he had planned.
Tony and most of the other participants gained great satisfaction from winning segments on Strava,
receiving support from other users of this platform (“kudos” in Strava jargon), other platforms such as
Fitbit, or from social media friends, surging ahead in accumulated monthly distance challenges or
achieving personal bests.

The social interactions that were part of some participants’ use of software such as Strava,
Garmin, or Fitbit also engendered strong emotions. Although not all our participants chose to share their
cycling data with others, for several this feature was very important to how they used and interpreted
their data. Some people had adopted an extremely competitive approach to their cycling self-tracking. For
example, Tony told us that he tried to accumulate as many kilometers as he could with his self-tracking
efforts to participate in the Strava monthly challenge, in which the monthly totals of kilometers that
participants have covered are listed in rank order. This was why he tracked his short work commutes: He
did not want any of the kilometers that he cycled each month to be omitted from this tally.

The possibilities offered by self-tracking and the potential for sharing this information in a public
space/platform could be experienced emotionally in several ways, shaping people’s decisions about how
long to track and what to do with their data. Participants often took pride in showing us these types of
data on the apps or platforms they used. Michael, who monitored his cycle trips and his running and
swimming activities (he is training for triathlon competitions), told us that he can hardly wait to arrive
home before rushing to download his data and compare the details with other users: “The first thing I do
is download that data and see if I've got any course records or things like that. I'm kind of obsessed with
going for local course records or testing myself on certain courses.”

Rebecca also made repeated reference to the competitive dimensions of tracking and the use of
Strava. She noted that she sometimes tracked her rides for competitive reasons. She found this “an
enjoyable aspect of training.” Rebecca explained that in the first couple of years using Strava, her use of
the platform for self-tracking her rides made her ride faster and more competitively. She now “doesn’t
care so much,” but she sometimes set herself weekly distance goals, particularly as part of training for an
event. However, Rebecca did acknowledge that she was aware of her “competitors” on Strava, keeping a
close eye on these people’s data and comparing their achievements with hers. As she put it (perhaps only
half-jokingly), "Sometimes you want to keep tabs on your enemies,” referring to people she followed on
Strava whom she is “never going to beat.” Rebecca said that tracking her data and sharing them on
Strava had been “an incredibly positive experience.” She has made like-minded friends on the platform
and has enjoyed supporting other people by giving them kudos and commenting on their achievements.
Rebecca sometimes met other Strava members she followed in face-to-face interactions at cycling events.
She thought that such friends shared a feeling of camaraderie, exchanging information about good routes,
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commenting on each other’s achievements and experiences, commiserating on the weather conditions or
tired bodies and injuries with each other, and so on. Rebecca told us that even when she was cycling
alone (as she does on her commutes), her Strava membership made her feel that she was involved in a
communal pursuit.

For Simon, tracking his rides helps him increase his speed and, therefore, his fitness. If he did
not track, he would take his cycle trips more slowly and be more relaxed about the time they took. He told
us he found that when he was using self-tracking devices, he worked much harder on his ride: “Then you
start to rush because you want to beat your time. There’s a little graph that they draw [on the Garmin
website] and you never want to go slow.” Like Simon, Denise said that although she used Strava and
Fitbit and sometimes shared her data with her friends, this was not to compete with them, but rather to
attempt to achieve personal bests, measure improvement, and receive support from her friends in doing
so: “For me, it’s really motivating. When I first cycled to work, it took me 37 minutes, and I've got it down
to 27 minutes. So that's what I'm seeing: myself getting fitter.” Denise observed that the opportunity to
use her data to verify that she is becoming physically fitter contributed significantly to her feelings of
confidence about cycling to work. She said that she was “very cautious” when she first took up cycling
commuting. Over time as she has monitored her cycling achievements, this caution has been tempered.
Denise found that measuring the time she took to complete her trips provided her with a good indicator of
her improving fitness, as did noting the gradient of her trips and using this to assess how well she did.

On the less positive side, our participants articulated their sometimes quite heart-felt frustration,
disappointment, or annoyance when devices or bicycles failed to work as usual: when satellites do not
connect quickly or different digital devices do not sync easily, when the GPS system goes wrong and does
not accurately record a route, or when devices lose their charge and stop working (see also Sumartojo et
al., 2016). Being part of a community of cyclists on a self-tracking platform can also lead to bad feelings.
We noted earlier that Rebecca enjoyed this community, but only when she felt she was performing well
and competing successfully against others on the platform she used. She at first said that she “didn’t care
so much” about being a competitive community member. But when we asked her whether she planned to
continue tracking her rides, she hesitated before saying yes. She explained that last year, she felt “burnt
out,” and considered “abandoning the whole thing” because she felt pressure to display data revealing
“impressive and interesting things” about her rides. She also felt less fit than she used to, and she found
this “embarrassing” when other people could view her data.

Discussion

Identifying the contexts in which people choose to generate information about themselves, go
about doing so, and then review their data and make decisions about their value or how best to act on the
information is integral to understanding their data practices and data sense making. Sense making occurs
in many different contexts across humans’ routine activities. Although it is a routine practice in many
areas of everyday life, when it involves lively data about oneself, sense making poses novel challenges,
not the least of which is the dynamic, contingent, and emergent nature of the information that people are
faced with interpreting. When sense making is part of people’s encounters with their personal data, it
concerns dealing with often very intimate information about themselves. People are challenged with
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interpreting and making judgments about how the details generated by digital sensors, including those
about their own bodily senses and perceptions (how their bodies move, function, feel, recover, perform,
rest, respond to weather conditions, and so on), can be trusted and incorporated into their lives. When
people are interacting with their personal data, they are seeking to understand the meaning of their data
and the implications for their lives.

Our analysis identifies details of contextual dimensions of the digital traces that self-tracking
cyclists generate about their rides. The findings from the sensory digital ethnographies that we have
outlined above represent the beginning of an approach bringing together the theoretical perspectives
introduced at the beginning of this article with empirical findings focusing on the everyday practices and
meaning making that contribute to data sense. The interviews revealed the negotiations in which self-
trackers engage in response to their data, including drawing on their past experiences and the knowledges
of their bodies that these experiences provide, and weighing the relative insights offered by digital data
sensors compared with the fleshly senses of the human body. They highlighted the sensory interactions
that take place through the interactions of digital sensors and embodied sensing in contributing to data
sense.

Such encounters we describe as interactions with mundane data (Pink, Sumartojo, Lupton, &
LaBond, 2017). The term mundane as we use it is not meant to suggest that these practices are
unimportant or lack meaning. On the contrary, we contend that a focus on ordinary practices is essential
to understanding how digital self-tracking practices and the digital traces they generate have become
routinized and taken for granted as part of everyday lives. Bringing the concept of lively data into this
emergent human subject allows a theorization of data sense and data practices in which change and
movement are ever present. As we emphasized in the introduction, the lives of humans are intertwined
with the lives of their data. Moreover, they have relationships with their data that can be intimate,
compelling, and challenging, suffused with emotion. The nature of these relationships emphasizes, yet
again, the entanglements between humans and nonhumans. Here, the nonhuman actors with which
humans are coexisting and coevolving (Lupton, 2015a, 2016a) are not only the digital devices they carry
or wear to track their activities but also the digital data these devices generate.

The personal data participants collected about their rides offered a further dimension to the
sensory knowledges that their bodies bestowed. These data were conceptualized as providing greater
detail and a type of quantified information that was beyond the capacity of the fleshly body. However, this
was a complex, contingent, and emergent interaction in practice. As we found, the participants interpreted
their bodies partly via the digital data they generated and partly via their physical sensations, often
moving back and forth between the two sources of data in making sense of their physical sensations and
feelings and interpreting the meaning of their data. If participants chose to share their details with others,
their responses were also significant in contributing to their data sense and data practices. The types of
data that our participants collected were about their bodies and their bicycles, together producing digital
data assemblages. These data were configured and interpreted via the material features of the spaces in
which they rode their bikes, the human and nonhuman actors in these spaces, and features of the space
such as the climactic conditions.
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For cyclists who choose to digitally self-track their commutes or leisure rides, the affective
intensities and demands of cycling can expand to incorporate their engagements with their digital sensors
and digital data. Data sense practices have interactive capacities, drawing on embodied capacities to
capture certain metrics but also feeding into these capacities and potentially changing them. Data sense
operates in a constantly mobile environment. Reviewing ride data is a practice that may take place in real
time as these data are collected, or at various time points following the ride: immediately after the ride
has finished, or hours, days, or even months later. When people are using self-tracking devices at the
same time as they move through spaces, they are engaging in mobile sensory strategies (Jungnickel &
Aldred, 2013). When digital data are generated and reviewed, they are incorporated into these strategies.
Once digital data are materialized into two-dimensional or even three-dimensional objects (Lupton,
2015b), they become available to sensory engagements and become part of sensory environments.

People cycling and noting their data during their rides are making sense of these data “on the
move,” and are incorporating the data into the ride as they progress along their route. They may be
thinking about previous rides and making judgments about the data they are viewing on their devices
accordingly, and asking themselves questions such as the following: Are the data accurate? Do they
concord with what I have learned from other rides? How is my body feeling, and how is that affecting the
data? What are the data telling me about my body and the ride? They may be looking at their data as they
ride and making judgments about how they should cycle: moderating their speed, for example, or
anticipating gear changes based on the speed data that they review as they go. When cyclists wait until
after their rides to review their data, they are engaging in reflective practices that engage their embodied
memories of their rides as they interpret their data. What were the road and weather conditions like
during this ride? How was my body feeling? How did these affect these data? For some self-tracking
cyclists, these processes of reviewing and responding to their data happen during the ride as well as
afterward, when they view their data again. For others, the interpretation of what the data mean to them
happens when they have a chance to look at their app or website to see what their data revealed about a
ride.

For self-tracking cyclists, therefore, data sense is a way of knowing about their bodies, the
spaces through which they move as they cycle, and the interactions and intersections between the two. It
was evident from our study that data sense involves ambivalence about the data that people are collecting
about their cycle rides and an acknowledgment from many (particularly the most technically proficient or
experienced in monitoring their rides) that modes of data collection are inevitably imperfect. Although
people recognize data’s imperfection, these details are valuable in various ways to the participants;
otherwise, they would relinquish the effort involved with incorporating mundane data practices into their
everyday lives.

We found that in their descriptions of how they interacted with their data, people talked about
how data “show how you feel” (in terms of documenting aspects of their bodies’ responses to cycling
exercise and helping them gauge whether they had performed well or were improving in their fitness, and
in some cases, reminding them about how their bodies felt during a ride). They also described ways in
which data “make you feel” (as in their affective responses to the information about their bodies and
cycling trips, including feeling part of community of riders if they were part of social platforms like Strava).
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Their data also worked to “sensitize” them, making them more aware of aspects of their rides (e.g.,
particular segments of the trip, other cyclists’ performances on the same platform, or preparing them for
gear changes and the impact of weather conditions).

Conclusion

In conclusion, we contend that, in the context of self-tracking data such as that generated by our
cyclists, body work and knowledge work come together. Our research goes some way to demonstrating
the connections among bodies, knowledge, and technologies such as digital devices and digital data.
Emphasizing again that the body is an assemblage of human and nonhuman elements located in specific
spaces and place, we note the importance of such aspects as the weather and technologies such as
bicycles and self-tracking devices in contributing to this specific type of body work and knowledge work,
and the multiple sensory ways in which people engage with their data. This is a type of distributed work
(Goodwin, 2010), involving human and nonhuman actors.

Data practices, such as using self-tracking devices as part of everyday routines and engaging in
data sense in response to digitized information about one’s body, involve awareness of one’s body and the
spaces it is occupying; attention to the devices one is using to monitor one’s body and interpretation of
the data these devices generate are a form of labor. They require the work of habituation to become
successfully incorporated into mundane routines but also that of continual reflection on their value and use
for the project of selfhood. In response to their lively data, self-trackers must work to maintain their data
practices and to make decisions about how valid their data are for the purposes they are trying to achieve.
This is where the contexts of affordances, spaces, affects, and senses interrelate in complex and
constantly changing ways.
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