








bit self-deprecating. He associated his achievement as being one within the “fat man group.”
However, he later realized that it was indeed a substantial achievement

R: So about that time I did my first marathon, I did it in 3 hours and 30 minutes --
fairly slow but for a fat old man, I thought “okay”. I was 39 years old [at the time].
So I was talking to a friend of mine who is a doctor at [the local hospital], and ke
mentioned that he had never broken a 4-hour [time in a marathon], and I ran my
first one in a 3:35.

When Richard shared his result with his friend, he discovered that his time from his first
marathon—of which he was somewhat dismissive—was still better than that of his friend who
had done multiple marathons. At that point in his running history, Richard then described himself
as beginning to martial social support through a friend. However, unlike Jennie who was
encouraged by a new friend to start racing, it was Richard’s own direct recruitment of his
existing friend to join him in competitions.

R: I said [to my doctor friend] hey we ought to try and break a 3:30 in the
[marathon scheduled for next year] and try to qualify for Boston [Marathon]. So
he said “Ok, let’s try it. Let’s go for it. It might be a pipe dream. But let’s go ahead
and do it.” He had a Garmin 305 at the time, and he showed it to me. A Garmin
Forerunner 305, and he showed me all the little features and capabilities that it
could do like track you every mile and give you average minutes per mile per
every mile, average heart rate per mile, and a lot of other features. I think that’s
cool plus the overall time and elevation and all that stuff.

Figure 2. Garmin Forerunner 305. The device is a GPS wristwatch that wirelessly communicates
with a heart rate monitor. Additional sensors can be paired as well.

Within the broader distance running affinity space, the Boston Marathon is held in
particularly high esteem. It is a major competitive event that annually includes tens of thousands
of runners, and it consistently hosts the most elite distance runners in the world. Qualifying for
the Boston Marathon, which is done by completing another sanctioned marathon within a
specific time set for sex and age group, was understood amongst distance runners as a badge of
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honor. Richard decided that he was interested in pursuing that goal and recruited his friend to do
it as well. His friend thought of it as a “pipe dream,” but agreed.

Soon after establishing the shared goal of qualifying for Boston, Richard learned about
his friend’s Garmin Forerunner 305, a physical activity data tracking device that enabled him to
get details about his running through an embedded GPS receiver and through wireless
communications with heart rate monitor straps. In his description of his very first marathon,
Richard told us about how he had devised a crude system to help him keep track of his
performance that involved a stopwatch and a wristband that had target mile times handwritten on
it. During the marathon, he would check his stopwatch and then cross reference the time on that
stopwatch against the times he had written on his wristband. The Garmin Forerunner was able to
do automatically much of what Richard was doing by hand, so he was immediately drawn to the
device. A few months after learning about the Forerunner from his friend, his wife bought him
one as a gift, which allowed him to discard his homespun tracking system. Richard reported that
since receiving the Forerunner several years prior to our interview with him, he used it to track
all of his runs. The main advantage he saw was that it was a more effective way for him to keep
track of paces and set goals.

R: So I’d been running with a Garmin 305, Forerunner since [my wife gave it to
me as a gift 4 years ago]. It’s helped me quite a bit as far as keeping track of paces,
being able to set up a running plan and say, “Okay, I want to slowly increase,” and
I can track that on my Garmin and go from there.

Much like Jenny used her digitally-obtained data, Richard took advantage of this sensor
device to help set running plans and make comparisons over time based on his pace. In addition,
Richard reported a general enthusiasm about the ability to transfer data from the Forerunner
automatically to a web service, Garmin Connect, where the obtained data about runs could be
stored, viewed by him, and shared with others. Using this service helped motivate his
participation in running not only because he could see improvement but also because his
performance could be viewed and judged by others.

R: Another thing that’s really nice is I posted this to connect.garmin.com, other
people who have an account on connect.garmin.com can go view my runs because
I made them public. And that motivates you a little bit. Because like [my doctor
friend] sometimes looks at mine, and I look at his, and we kind of compare. It’s a
healthy competition but not really too much [competition] because we are both
about the same thing. Its good to know, “Oh, he’s going to look at my time so I'm
going to keep going a little faster.”

Richard found this sharing of information (and the friendly competition that it supported)
so motivating that he even began his own running blog four years after his first marathon. He
provided us with the address for his blog and invited us to view his performance as it was entered
there. Upon review of his blog, we saw that Richard recorded which shoes he had used, how
many miles he ran each day, and how much of his training runs were split between “fast” and
“slow” miles. According to his running blog, and at the time of the writing of this article, Richard
has run 11 marathons and already participated twice in the Boston Marathon. His most recent

14



marathon finish time was just over 3 hours, an improvement of about thirty minutes. He dropped
his weight from 250 pounds to 180 since that initial appointment with his own physician. He also
maintains links to running blogs associated with other runners that he knows, presumably to help
him compare his performance against theirs.

In considering Richard’s increasing participation within the distance running space, there
was some existing precedent for maintaining fitness and higher levels of physical activity that
likely helped him to move toward running. In addition, there was an immediate pressure on him
exerted by his evaluating doctor to lose weight and improve his health on a variety of other body
metrics. As Richard began to transition from “fat man” to serious runner, we saw more
indications of how his preferences to be self-reliant and to attain goals drove his participation.
There were also indications of social influences, although he described himself as recruiting a
peer rather than being recruited by a peer. Validation and confirmation that he could be
successful in running also figured into his continuation in the sport. The adoption of physical
activity data technology came about from seeing what his friend used and the match with what
he had tried to piece together on his own early in his marathon running days. When he more fully
incorporated the technology into his practice, he also discovered new uses for the data beyond
simply helping him to track his progress on a training plan. Richard found that publicizing the
data through the Internet could serve as a motivator for continued participation as well.

Overlaps and disjunctions between the two athletic communities

All of the athletes in our study described participating in community-sanctioned activities,
such as formal races and/or organized riding or running groups. Interestingly, every runner
interviewed participated in races, while only six of the 11 cyclists spoke of racing. Additionally,
all but two of the cyclists we interviewed had aligned themselves with an organized group,
whereas none of the runners had. In speaking with the athletes, we learned about some
established boundaries between the two athletic spaces. For example, one distance runner shared
with us one of his favorite jokes: “What do you call an injured runner? A biker.” Still, it was not
uncommon for athletes to have experience with both running and bicycling with a few
individuals competing, at least occasionally or in their past, in both sports. However, as Jennie
described above, these sports had different fitness demands. Also, individuals who had done both
tended to think of their participation as being primarily in one of the sports.

The use of physical activity data technology in the two communities showed some
marked differences as well. In general, the runners used smart watches or heart rate monitors.
The Garmin Forerunner 305 GPS watch mentioned by Richard was the device of choice for five
runners (of eight). This made it the most popular single device among our athletes. One runner
used only an Omron pedometer in her training and daily exercise. The other two runners used
apps on their smart devices to measure their running times and distances, with one taking
advantage of the built-in GPS technology to map her trails using various web services.

While the runners seemed largely to adopt the same device, our 11 cyclists used bike-
specific devices from seven different manufacturers, including Trek, Blackburn, CatEye, Polar,
CycleOps, Sigma, and Garmin. Having been adopted by three cyclists in our sample the Garmin
Edge 500 was the most popular single device, though it was certainly not as overwhelmingly
used as the ForeRunner 305 was for runners.

Each of the devices employed can track a suite of data, including but not limited to speed,
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distance, duration, altitude, elevation gain, pace, and cadence. Athletes were free to select which
of these data to attend to, and we probed them for their preferred data during their interviews. As
can be seen in the figure below, cyclists adopted distance and duration nearly universally, and
while runners paid similar attention to distance, only about half of them cared about duration.
Additionally, while grade and elevation gain were both adopted by little more than 25% of the
cyclists, fully half of the runners attended to their elevation gain and none bothered with grade.
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Figure 3. Relative frequency plot for data obtained. Black bars are cyclists. Gray bars are runners

In roughly equal numbers cyclists and runners adopted cadence and pace, respectively,
while ignoring the other. Cadence is a measure of repeated cycles, such as revolutions of a pedal
arm, against a set period of time, such as a minute. For cyclists, cadence was understood in terms
of effort and efficiency. To the cyclists tracking it, a cadence of around 95 rpm seemed to have an
almost mythical property as the purported “optimal” pedaling rate that one should be able to
maintain. Runners were instead concerned about pace, which would be a measure of time
associated with a set distance (for our runners, this was understood as minutes per mile).

Additionally, one would think that pace could serve the same purpose for runners and
cyclists in calculating the amount of time remaining in a given training run or race based on the
remaining distance. However, cyclists universally preferred speed to pace, with every cyclist
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tracking their speed in some manner—ride averaged, current, or maximum. Maximum speed was
not identified by any of our runners as a meaningful quantity for their practice.

The practice of physical activity data logging

Given the accessibility of data from their devices, it followed that athletes would not only
look at the data for real-time feedback but also begin to engage in the inscriptional practice (Roth
& McGinn, 1998; Wu & Krajcik, 2006) of logging and tracking their data. Data logging was a
fairly common practice across both the running and cycling spaces. Logging served a number of
purposes, but at a minimum, it provided proof of physical activity for a particular day. As one
cyclist in our study put it, “If it wasn’t logged, did it really happen?”

Sixteen of the twenty participants had experience with or were currently logging data
relating to their physical activity. These athletes either used web services that stored their
information (12 of 16) or individually created and maintained logs of their activities (10 of 16).
Sometimes these were in the service of a training regimen for a planned competition, but for
others, it was simply a habitual activity to facilitate reflections about themselves. In this section,
we present two examples to illustrate the design and use of these logs as tools for extracting
meaning about physical activities and performance.

Evaluating current performance against past performance

The first example of logging comes from Thomas, a cyclist in his 40s who had been
riding competitively for several years. He had become so seasoned that he reported he could look
at the cadence on his bike computer and know from that what gear he was in, rather than looking
down at his gearing. After years of keeping highly detailed logs of his activity, Thomas decided
to simplify and started using a free wall calendar as his logging medium of choice. He left the
calendar hanging in his office and filled in each day with summary information related to his
cycling (Figure 1). As he described it,
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Figure 4. Physical activity logging systé}n used by Thomas, involving a free wall calendar.
Thomas: You know, my data collection has simplified over the years. I used to

write down everything, but, you know, now...pretty much it's just, you know, I fill
in the blanks here. 1 have little squares, and 1 usually name the course...here's
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how far it is....if I rode it alone, if I rode it with other guys, kind of what the
course is, my average speed...[for] somewhere there's a lot of hills, I'll write
down elevation gain also.

Yet, even though he logged all of these data, Thomas did not consider himself an active
user of data. As he described his thoughts about all these data he had recorded, he stated, “You're
always just going off of what you remember what you did last time, or else you don't really care,
you're just riding.” Logging was more a habitual activity for him from years of paying attention
to his performance. When asked about if and how he used this logs, he reported using them to
make self-evaluations.

T: There's times I've gone out and, especially at the beginning of a year and rode
and thought, “oh man I'm just not up to snuff,” or else I think I'm doing extra
good but if I can go back and say well okay last year, you know, I was about in
this range, about normal or I'm ahead or behind or whatever. It kind of helps me
gauge where I'm at, you know, knowledge is power, I guess. And so I kind of
always know where I'm at.

For Thomas, the calendar and the data he kept in it served as important artifacts for
helping him recognize what was a normal performance range for him. It was a highly
personalized evaluative tool against which he could compare himself relative to different times in
the year. In fact, he had accumulated over 12 years worth of logs, and the entire corpus helped
him to consider how his performance changed as he aged.

T: So this data just really, I'd say the main purpose is just to help me know where
I'm at, you know, and also from year to year, as I get older if I'm starting to
know—if I'm starting to decline or if I'm actually doing better, or maintaining or
to see where I'm at. You know, eventually I'm going to start that decline with age,
but I'd have to say some of the guys I'm riding with they are in their fifties and
they are riding well. At least it helps me know I've got plenty of time to ride and
do well, if I can, you know, keep it up.

Considering the years of logging and exposure to activity data, it could be that Thomas
would have reached a level in which he would have outgrown the technology. To explore this,
we asked him what would happen to him if he no longer had his bike computer.

T: Well, you know, for instance, earlier this year I lost, my battery went out in my
computer, and I couldn't get the thing open to change it, so I did a race without a
computer early in the year, and so I had to just kind of go more off of feel, you
know, I didn't know how fast I was going, I didn't know how to compare my rides.

Although real-time activity data and data logging had become integral to Thomas’
approach to riding, when these resources were unavailable he was still able to ride competitively
based on “feel’—drawing on years of ingrained familiarity with what various cadences felt like.
The extended period of technology use helped him to understand how his performance changed
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over time, and it did so in a way that the technology and the information it provided became a
central part of his practice that was qualitatively different when the technology was unavailable.

Ranking self and predicting future performance

David, a banker and competitive marathon runner in his 50s, reported to us that he used
GPS technology and a heart rate monitor as part of his running practice. He had been running for
decades, starting initially because he was too small to play in his high school’s football team but
wanted to participate in an athletic activity. He previously lived in a major city elsewhere in the
western United States and formed a running group that would regularly run five to ten miles at a
time. This running group grew to the point that it developed its own website and Facebook page
so members could stay informed about scheduled runs. When we met him, he reported
completing 3-4 mile “easy runs” on weekdays. On Saturdays, he regularly completed 10-20 mile
long runs. Like several other runners in the sample, David also owned a Garmin Forerunner
watch, which he referred to as his “GPS watch.”

David: By and large most of the time I'm wearing my GPS watch. It gives me my
distance, my pace, I can come back and check mile-by-mile and how I did. It’s
just like on the courses. So, “Mile 2 that’s where the hills were. I’ll need to tackle
those harder next time.” But yeah, I use watches. I used to run a course before
they had that kind of technology...I have certain paces I wanted to run. Without
that [watch] I have to do it in my head. ...The watch makes it a lot easier. And it
improves my training because as I'm out running sometimes you may feel like
you’ve got a good pace going, but you check your watch and say, “oh my heavens
I’'m really lagging behind I've got to pick it up.” So it makes you more focused on
your training.

In speaking about his watch, David’s words again highlight two of the major benefits
afforded by the use of physical activity data tracking technology. First, it made existing
computational work easier. As mentioned earlier, paces are meaningful quantities to runners, but
their computation during the act of running is an added burden. One must take deliberate steps
such as identifying possible markers for miles, noting current time, find another physical marker
to use as a finish, determining time after that interval, and then determining the time to distance
ratio. The precision of this information will vary depending on the markers used—pace for an
entire multi-mile length may involve different paces for different legs. With a GPS-enabled
device, the location and time information are available and obtained automatically. Thus, the
computational work changes so that the focus during running can be on matters such as
technique or strategy.

The other affordance of the technology that David mentioned was that it reconciled how
things felt in his body with an actual measure of how he was doing objectively. It is not at all
uncommon for a runner to feel they have “got a good pace going”, but experienced athletes
recognize that perceived effort is not the same as actual performance. David found that he was
able to maintain focus on specific, quantifiable metrics and use that to better understand his
performance.
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D: Because without the watch we’re going on perceived effort, which is, on
occasion is fine. But we don’t know, in fact before we got the watch, I say we; I
have a close running partner and I, before we got the watches, we’d run and we
thought that we were doing okay. It wasn'’t until we got the watches and it told
what our pace and our distance is that we started to improve our running times by
quite a bit. Because then we can look and see “Oh, here is where I should be
based upon my training.” With the watch I know if I'm there or not. I should be at
this pace for this distance, without the watch you don’t know unless you’ve run a
lot. Again it’s just based upon my perceived effort based upon years of running.
So the watch has helped a lot as far as improving our times in races.

David knew that the improvements were happening because he maintained a log of his
runs. In fact, David created two separate log files, both of which he maintained in an online
spreadsheet tool. The first log was for his daily runs, and he described how he used it and his
Forerunner.

D: What I do with it is I record every run and my overall pace. I’'ll look at my
splits by mile. Here's a case in point when it came in handy. Earlier this year on
one of my 14 or 15 mile training runs, I ran and was doing 6:50-6:45 pace. I
thought, “I don’t know if I can maintain this pace or not for the full 14 or 15 miles,
but it’s a training run, I'm going to give it a go.” The worst that happens in a
training run is I crash and burn; I'm not going to die. So whatever. At that point
I’m checking the watch the entire time because I want to be under 7:00 pace for
this training run. So when I finished the overall pace was about a 6:45. This was a
14-mile run. So I forced myself based upon the watch to run faster.

Through logging his data, David came to expect certain paces for his training runs and
races at particular distances. When his watch provided data indicating that he had exceeded his
expected pace, he re-calibrated his expectations for the run, using frequent feedback from the
watch to ensure he met these new expectations.

Date Time TypeOfDay TypeOffun Route Distance Duration Pace GroupRun Effort MNotes
8/22/11 5:00 PM Workout RegularfRun 5 0:41:12 8:14 (m/mi) 7 Providence
820/11 7:00 AM Workout LongRun 13 1:39:37 7:40 (m/mi) 7 Hard run
B/18/11 5:20 PM Recovery Traveling
8/17/11 5:00 PM Workout RegularRur 8 1:05:32 8:12 (m/mi) 7
8/16/11 5:30 PM Workout RegularRur 5 0:41:32 8:18 (m/mi) 6
8/15/11 5:30 PM Workout RegularRur [} 0:48:34 8:06 (m/mi) 7
8/15/11 5:30 AM Workout RegularRur 3 0:24:36 8:12 [m/mi) 6

Figure 5. Excerpts from the logging systems used by David for training

The other log that David maintained was a race log. In his race log file, he noted the date,
the name of the run, the type (8K, relay, marathon, etc.), his time, pace, placement in his division,
and his placement overall. He also tabulated his percentile rank relative to all other participants
in the race. In addition, he added comments about the race quality or concerns he had related to
his physical state (e.g., he recorded a hernia that was bothering him for a few races).

As David was showing us his logs, we asked about a frequent note he made on some
races that said simply “BQ”. He explained that was a marker for himself to help him remember
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whether or not his time qualified for the Boston Marathon, the same community standard
identified by Richard above. When asked about his Boston qualifying times, David was very
quick to state that even though he had qualified for Boston, it did not mean he intended to run in
the Boston Marathon after that. He was simply proud to mark that achievement in his records.

DIV TOTAL

DATE NAME TYPE TIME PACE PLACE OVERALL RUNNERS % COMMENTS
04/7%/2007 ¥ sper Marathon 3:49:31 8:45 1248 10412 20348 51% Wet & cold the entire way
05/7%/2007 “/ g Marathon 3:31:17 8:03 3 135 1284 11% BQ
05/7%/2007 inuxvie' ey %es s pA 5K 0:20:17 6:32 1
06/7%/2007  Mvarutes Syt Relay
07/ A2007 % pveagiv 5K 0:21:04 6:47 1
07/74/2007 “mpnprsy \esor, Marathon 3:41:30 8:27 2 101 573 18%
08/77/2007 iespp, Half-Marathon 1:31:25 6:58 1 46 1600 3% Not sure about how accurate the distance was
09/74/2007  “2, *# s Marathon 4:09:24 9:31 12 600 1513 40%
101412007 *» ‘Avrigs Marathon 4:12:19 9:37 2942 5155 57%

Figure 6. Excerpts from the logging system used by David for races

Aside from using his log to remember aspects of races and to evaluate his performance
relative to peers and a community standard (Boston qualification times), David also used his log
as a tool for calibrating his expectations for upcoming races based on previous experience in the
same race. As it turned out, the day we interviewed him was also the day before a half-marathon
in town. David was going to compete in that as he did in previous years.

Int: Well, based on this, or whatever you’ve been doing, what do you think your
Run the Rockies [the upcoming race] is going to turn out?

D: The half [marathon] tomorrow? See, I — I’'m probably, I’'m think around 1:35
[hh:mm)].

Int: What’s making you think 1:35?

D: [referencing his log] Well, it was 1:38 last year, it’s a different course. I’'m not
as, motivated for it as I am Arbor City [another race in his log] which is coming
up in 3-4 weeks. I'm more interested in racing the Arbor City half. I run this one
because I like the course. I like it, I grew up here. But it’s more, I put it on the
schedule because it’s a training run for the Dixie [another race on the log]. So
probably 1:35. That’s what I think.

With the written record of his previous year’s performance and the view of where the
current race was situated relative to others that he was doing, David demonstrated a comfort with
making a forecast of his performance. He also was able to factor in pace. In his race log, his pace
(minute per mile) ranged from 7:08 to 8:31 across all of his races. For the current race year, his
pace range tended to be between 6:42 and 7:45, with shorter times appearing more often in the
recent races. As it turned out, David’s prediction was fairly accurate. He finished the half
marathon in 1:32 the following day.

In summary, David found data about his running to be informative and desirable for a
number of reasons. It simplified some of the computational work he needed to do, and he found
that the numbers generated from his devices helped him to reconsider what he perceived and
improve his actual performance. Logging the data allowed him to track his overall performance
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and understand where he stood relative to various groups, including those in his age division, all
runners in a given race, and the Boston qualifying standard. It also could be used to help him
calibrate his expectations for his performance to the point where he was fairly accurate in his
predictions. Interestingly, maintaining this log was something he did for himself. He did not
make this information public, but it proved to be a useful artifact for helping David reach an
understanding of where he stood athletically.

Relationships with Data: Tensions and Realizations

Thus far, the examples we have provided have all been generally positive about the
infusion of technology into sport. However, there was a mix of opinions about data technologies,
and negative sentiments were expressed fairly consistently by our athletes.

In order to fully understand the effect of physical activity data technologies on the
practices of their users, we must also account for this negativity. It is important to recognize that
all the examples of data use that we have presented involved quantifying one’s performance, and
these actions were largely situated in the larger context of training for or participating in
competitive activities. The four individuals we presented all raced competitively. Competition,
and in particular, success during competition, were important drivers that supported continuation
in the practices. Activity data were strongly associated with this competition frame, and we saw
that for several individuals, there was a tension between appreciation for and a general weariness
with the data they collected. For example, one way in which data could be troublesome was
when the technology that provided the data was physically disruptive to the athletic activity, as
described by Austin (a cyclist in his 20s).

Austin: When I started cycling earlier on...I thought “Oh, wouldn’t that be cool to
track my speed and know how fast I can go and track my miles,” so I put a bike
computer on both my bikes. I had it off within a week. I found that just having
the numbers there, what I'd end up doing was just be like, looking at my
computer more than paying attention to what I was doing. It wasn’t a danger thing,
I was still paying attention where I needed to, but I felt like it robbed my
experience from everything around me. So, yeah, I don'’t like having numbers
facing me or beeping at me during a ride.

Austin was a bicycle enthusiast who was very knowledgeable about optimal bicycle
components and loved the speed he could reach while riding. He described himself as being
“addicted to velocity” and that likely motivated him to get a bike computer in the first place. But
the data and their omnipresence quickly became a distraction to him. He felt that the technology
“robbed” him of the experience of being “on [his] bike with the trees and the wind around [him].”
Some devices, like Austin’s, are capable of providing feedback on performance, beeping when
the user drops below a certain cadence or speed. As these devices supported training and
competition, this feature was sensible to include. Austin did not want that intrusion. His solution
was to stick his bike computer in his pocket while riding. He was interested in seeing some of the
information, like his distance and maximum speed, afterwards, but he did not want to see nor
hear it while he was out enjoying his rides.

Yet, even without the interruption of a beeping device, the constant self-evaluation
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inherent in performance quantification, and the competitive aspects that were implied, also
became burdensome for Bradley, a cyclist in his 30s. He too described how data could
disconnect him from the simple enjoyment of his sport.

Bradley: At the beginning of the year after the winter, you know, you don’t
exercise at all, and you start awfully slow. I wanted to see how much I could
improve to the end of the year, but, I found...that as I would ride and try to
compete with my last ride and stuff, you know—I wasn’t enjoying the riding as [
was just trying to get better and for me that’s what it’s for, not trying to excel and
be some amazing athlete. I do it for the joy.

Bradley started riding for fitness and transportation and did not want to become an
“amazing athlete.” When he felt pushed toward competition by his data, he enjoyed riding less.
To keep from feeling the desire to constantly increase his performance, he then deliberately
stopped gathering data on his riding. Indeed, even for Jennie, who transitioned to cycling by way
of mountain biking and presented herself as being data-driven, competition was something she
needed to compartmentalize. Racing was strictly for road biking and cyclocross. While
espousing the benefits of understanding performance in terms of power, Jennie—who was
introduced to cycling through mountain biking but began to compete through road cycling—
made a similar point when she told us, “I don’t mountain bike with watts because I like it to be
fun. I’'m not out training. Not that I don’t go hard.”

In total, 17 of our 20 athletes (9 cyclists, 7 runners, and the individual who identified with
both) found that the data led to them making comparisons about themselves. Ten individuals (6
cyclists, 4 runners) reported that the technology could decrease their enjoyment of their sport.

However, while about half of the users found some complaint about the technology, the
benefits often outweighed the costs. For those who competed, it helped to improve performance.
However, even for individuals who were not as competition-oriented, the data could be made
meaningful and be validating. For example, the runner who used an Omron pedometer got a
great deal of personal satisfaction from achieving 10,000 steps in a given day because it told her
that she had stayed sufficiently active—particularly on days when she was not racing or doing a
training run.

Stacy, a woman in her mid-30s, told us she started running because she had a family
history of obesity and was concerned about health risks. She shared a personal anecdote to
illustrate how data layered into her exercise positively changed her perceptions in a very
affirming way.

Stacy: There was this route I did when I would visit my aunt and uncle...but there
was this hill and this incline, and I would always be so out of breath when I got to
that, and I’d keep telling myself, “You’re just being a wimp. You just need to buck
up and do it.” But every single time, I'd start up on it, and then I'd end up
stopping and walking because it was so hard! And [ just thought of myself as
being a wimp...and just not being tough and getting out there and run, you know?
And so I kinda had a low opinion of myself when it came to that...And then when
I got this heart rate monitor, and ...I threw it on one day, and I was out running
and all of a sudden, I get to that same point and... I was about to walk, and I did
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walk, and I glance down at my heart rate monitor and ... my heart rate was 203!
And I went “OH! A) I should be walking and B) I am not a wimp!” I need to, I
need to walk through this. This is absolutely ridiculous to have it be that
high...That’s why I have such a strong desire to walk. Because my body is saying,
“You’ve got to slow down, you’ve got to let that heart rate drop.” And all of a
sudden, it was, “I’'m not a wimp. I’'m pretty tough if I can get it to that high.”

As she described it, Stacy was very critical of herself and her ability because she
evaluated herself based on whether or not she could maintain a speed and run up a hill. She
identified with “being a wimp” and had a “low opinion” of herself. But after she got her heart
rate monitor and checked the data it was producing as she ran up that incline, she realized that by
the metrics it was providing, she was working very hard. In fact, she thought that value was too
high, and she was able to reframe her need to walk from being the result of wimpiness to being
the result of an accelerated and unsustainable heart rate. Interestingly, after she saw that
information, her athletic identity went from being a “wimp” to being “pretty tough” based on the
heart rate metric that was made visible with her PAD device.

The presence of data in sport thus can be both burdensome for some, but for others it can
be a boon. The numerical values made prominent by the technology tend to lead one to assign
themselves a relative location on that scale. If there has been a personal history with data that has
included other instances of self-placement on the scale (by virtue of participating in races or
establishing performance goals), then a game of comparison between those immediate and
previous placements comes quite naturally. However, when the numbers are seen as a means of
recalibrating perceived effort, they are powerful and have the potential to reshape one’s practice-
based identity as an active individual. We saw this in Stacy’s anecdote, and it also appeared to be
tied to the positive feelings that David, Richard, and Jennie had each noted as well. For these
technologies to be enjoyable, it would seem that we want devices to be informative about our
sporting experiences but not the primary focus of our activity.

Conclusions

As athletes incorporate personal activity data devices into their athletic practices, the
nature of the athletic endeavor exhibits changes. The technology establishes an information layer
between the individual’s perception of the activity and their execution of physical movements
necessary for the activity. Perhaps one of the most outwardly noticeable aspects of this mediation
is a change in the way the athlete describes their activities. Those athletes who embraced their
data expressed their activities more quantitatively; they focused on working in certain heart rate
zones or pedaling at a certain cadence. They volunteered speed, paces, times, and distances as
ways of describing their engagement in their sport. These athletes used this information layer as
a resource to facilitate their engagement in competition. Yet for some athletes, there is also a
need to remove the information layer, as it clouded the aspects of execution and perception that
had originally brought them to their sport.

We do not foresee a decline in the use of physical activity data technologies.
Quantification is a common feature of sport, especially in western society, and the advantages
conferred by new sensor and measurement technologies are too numerous for serious athletes to
turn them away. Thus, we see a new strand of practice in athletic affinity spaces emerging that
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we designate as reflecting a move toward “technoathleticism” (Lee & Drake, 2012). As a term,
technoathleticism is intended to cover the swath of activities and ways of thinking that come
about from the creation of a mediating information layer within sport. Through this paper we
have seen how training routines, loci of attention, and identifications of self can all change when
the information layer is present. We also see that sometimes individuals need to move out of
technoathletic practices and simply return to athletic ones.

Recognition of how practices and ways of thinking about self change when an
information layer is introduced is important and timely as we are becoming more inundated with
data, particularly, data about ourselves. Currently, there is an international movement toward
understanding the “Quantified Self” by way of ‘lifelogging’ (e.g., Rivera-Pelayo, Zacharius,
Muller, & Braun, 2012). The main idea of this movement is to monitor and record all aspects of
the body, such as amount of sleep, food intake, and physical location throughout the day. It is
thought to be a powerful means to support critical self-reflection as well as help inform the
typical range of behaviors of people. Our primary contributions to this movement include some
specific cases of self-quantification routines in a particular domain as well as some empirically-
based discussion of both the benefits and challenges that are associated with understanding our
lives and bodies in this way.

Additionally, we see the work here as having some use for research and development
work in education. In our own research, we are exploring ways to bring in quantifiable data
about bodily activities and making them an object of study for students. We operate under the
assumption that more powerful learning and new means for understanding everyday activities are
possible as long as we devise appropriate tools and learning activities. Thus far, we have had
some modest successes with this approach (Lee & Thomas, 2011), but this study of adult athletes
has proven useful to us in that it highlights how activity data are actually used “in the wild” and
some of the risks that may be associated. The practice of individualized logging seems to be, at
least relative to experienced practitioners, especially well-suited to these technologies. Thus, it
might be appropriate to consider use of physical activity data in a classroom to require sustained
and extended engagement and ample time, on the scale of weeks and months, for data collection.
Also, attention should be given to how the data may influence how students view themselves and
their activities. We often engage in physical activities for the sheer enjoyment of being active and
being mobile in the physical world. It is possible that turning such activities into occasions of
data reflection can detract from or otherwise affect the enjoyment that we experience when we
simply focus on the positive experiences associated with mobility. On the flip side, it may also be
possible we can help individuals who do not think they can enjoy and engage in such activities
and give them a means to understand and appreciate what they are capable of doing. A major
challenge for learning scientists is determining the most productive framing of educational
activities that use personal data and experience. As there are increasingly others in the field who
have been examining intersections of learning and knowing in the contexts of health, sport, and
exercise (e.g., Halverson & Halverson, 2008; Kanter, Sherin, & Lee, 2006; Nasir & Hand, 2008;
Smith, Frost, Albayrak, & Sudhakar, 2006; Reeve & Bell, 2009) this is a challenges that will
continue to generate interest. We are optimistic that this challenge can be managed as we
continue to better understand how these technologies reshape practices and afford ways of
supporting new understandings about the self, sport, and physical activity.
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Endnotes
(1) All interviewee and other proper names are pseudonyms.
(2) All emphases are added by the authors and have been made to highlight key phrases that
supported our analyses.
(3) “Zipp 404 Firecrest Powertap G3 Wheel,” © Glory Cycles, used under Creative
Commons Attribution license, http://creativecommons.org/licenses/by/2.0/.
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