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Abstract
Online social networks have made the sharing of personal
experiences with others – mostly in form of photos and
comments – a common activity. At the same time, an ever
increasing number of dedicated sport tracking apps on our
smartphones allow us to record statistical and biometric pa-
rameters from our workouts and, subsequently, share them
with family, friends, and other followers. However, it is un-
clear if the available set of tracking parameters (such as an
average speed, or calories burnt during a sports activity)
is expressive enough when it comes to sharing in different
sports. In our ongoing meta-study across three outdoor
mountain sports, we have investigated whether those track-
ing apps meet the actual sharing requirements of amateur
skiers, climbers, and trail runners. Ultimately, we aim to
identify both universal and sport-specific needs for sharing.
In this paper, we discuss our initial insights.
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Introduction
Today, large volumes of user-generated and user-mediated
content populate social network. With the amount of tech-
nology that we use in our everyday life to access those so-
cial networking services, sharing our personal information
has become a truly ubiquitous phenomenon. At the same
time, we increasingly use smartphones and wearable de-
vices as sensing instruments to record personal habits,
monitor health, or keep track of our physical activities [8].
Parts of that record can be (and often are) shared using
social network with a simple press of a button (e.g. "Post
on Facebook"). While current sports applications support a
multitude of disciplines (see Figure 1), tracking features are
usually limited to a simple set of parameters (e.g. average
speed or calories burnt). Our work is motivated by the fact
that such apps usually do not accommodate the tracking
of finer details within specific sports, e.g., tracking hazards
in back country skiing, or marking climbing routes. As a
result, sharing through such apps in “unusual” sports activ-
ities may not be expressive enough. We thus aim to chart
the similarities and differences between sharing needs and
practices in different sports.

Figure 1: The variety of sport
disciplines supported by a modern
tracking app. Original image
source: Endomondo.

In order to do so, we have begun a meta-analysis of three
prior studies – each conducted by a subset of us and each
investigating information sharing in one specific mountain
sport: skiing, climbing, and trail running. Two of these are
traditional mountain sports – skiing and rock climbing. The
third discipline – trail running – is a widely popular and eas-
ily accessible outdoor activity often involving mountainous
terrain. These sports activities differ among several dimen-
sions (e.g. presence of sport partners, risk implications,
technology usage), yet all three see outdoor enthusiasts
widely practice digital sharing before, during, and after the
activity. Across all three studies, we recruited and inter-
viewed a total of 38 amateur sportsmen who were actively

involved in one of the three outdoor disciplines. Our initial
findings show that the characteristics of these three sports
can inform the design of technologies for sharing by taking
into account the particular context of a given sport.

Related Work
The sharing of physiological data (e.g., workouts) has seen
an increased interest within the domain of HCI for sports.
Ojala [13] discussed motivations for tracking and sharing
details of training routines and physical exercises in online
sports communities. Prior work showed that social sharing
contributes to the overall user experience, enjoyment of
workouts [1, 12], and can be a powerful motivator for health
activities [11, 16]. Curmi et al. [3] discovered that sharing
real-time physiological data (e.g. heart rate) can create a
bidirectional social connection between sportsmen and their
supporters. Others have looked at privacy concerns [6],
associated risks [15] and preferences [14] regarding the
tracking (and potential sharing) of personal health data.

Knaving et al. [7] proposed design guidelines to inform fu-
ture motivation technology for running. Another example
was provided by Kajastile et al. [5] who collected require-
ments for information sharing and planning in climbing.
Fedosov et al. [4] co-designed some prototypes with back-
country skiers. However, no past research has explored
common features and peculiarities of different sports in
order to inform the design of technology for sharing. This
work is the first (to our knowledge) that attempt to fill this
gap. Using our preliminary results, we discuss design di-
mensions that future technologies may address to support
sharing practices across different outdoor sports.

The Meta Study
We adopted a meta-analysis approach combining the in-
sights from our three independent studies across multiple



countries in order to provide a more unified account of cur-
rent sharing behaviour of outdoor sport enthusiasts. Our
data includes accounts from downhill skiers (20 partici-
pants), trail runners (13 participants) and rock climbers (15
participants), all gathered through interviews. We chose
amateur sportsmen because past work has shown that pro-
fessionals have a distinct set of needs [9]. All three sports
are usually practised outdoors, typically in mountain re-
gions, and characterized by a strong relation between ath-
lete and nature. However, they not only differ in the level of
risk-taking attitude and overall safety concerns, but are also
performed in different social settings: in groups, pairs, and
as individuals. The goal of our exploration was to gain in-
sights on four core questions that allow us to create a com-
prehensive account of the sharing practices in these three
sports: “What do sportspeople share”?, “Who do they share
it with”?, “How do they share”? and “Why do they share”?.

We began our meta-analysis by looking at the verbatim
transcriptions of all interviews performed in all three stud-
ies. All transcripts were coded by four independent coders
(the material was partly assigned on the base of the native
language of the coder). Later, we translated the segments
of text relevant to our research questions into English. Dur-
ing the analysis, we first adopted a temporal research lens
[2] in order to structure the data and to enable aggregated
themes to emerge. In this way, we identified the most rel-
evant data shared before, during, and after the activity in
each sport (see Table 1). We then repeatedly iterated our
analysis between the empirical categories emerging from
the data and the recurrent reading of relevant literature [10].

Initial Results
We report our preliminary findings in the form of four design
dimensions to support sharing practices of outdoor sports.

Discipline Before During After
Skiing Level and

type of snow,
weather con-
ditions, open
tracks and lifts

Location
(meeting
points, tracks)
Contextual
data (hazards,
working time of
the lift)

Pictures and
videos

Climbing Weather, Cliff
details (expo-
sure, grades
of difficulty,
quality of the
rock)

Commands for
managing the
rope, personal
conditions,
weather, notes
about the
climb

Pictures,
story of the
experience

Trail running Weather,
training plans

Live GPS,
heart rate

Track, pace,
distance

Table 1: A summary of data types shared in skiing, climbing and
trail running with regard to time.

Content Selection
The type of sport practised significantly influenced the type
of information shared. Outdoor enthusiasts would vary the
amount and type of shared data based on how intense the
activity is, or whether they deemed it “exceptional” in some
aspects. In the case of running, participants were reluc-
tant to share individual workouts as improvement is gradual
and they were afraid to spam their connections. Skiers in-
stead would generously share captured pictures and videos
from their trips, despite the extra effort required to edit and
assemble content generated by a group (e.g. cutting best
video footage) [4]. Climbers usually did not share trainings
or regular trips, but just exceptional personal achievements.

Audience Selection
Our initial meta-analysis indicates that the social context in
which a sport is performed strongly affected the audience



selection of a sharing activity. Individual sportsmen, e.g.
runners, were likely to share their data publicly, while those
participating in more group-oriented sports, e.g., skiers and
climbers, were more likely to share within the groups that
the activity took place in. Nevertheless, all participants were
generally conscious about whom they shared the informa-
tion with. Climbers preferred direct communication with
trusted climbers, e.g., within closed Facebook groups or
face-to-face. Skiers were interested in sharing information
about possible on- and off-piste hazards with everyone, in
order to contribute to overall safety.

Privacy
Many participants in the three underlying studies expressed
privacy concerns. Location data (e.g. GPS tracks) were of
particular importance for runners, as they realised that a lot
of information about their daily activities could be derived
from their running tracks. For skiers on the other hand,
sharing location information to the rest of the group was
important – not only from a safety point of view, but also
for organizational purposes (e.g., to decide where to meet
for après-ski). In climbing, information about location was
limited to cliques (groups of advanced climbers with a well-
developed personal relationship), in order to preserve the
wilderness and exclusivity of such places. While many of
our participants did reflect on the topic extensively, it seems
that their privacy concerns carries beyond sport tracking
apps towards broader discourse on personal privacy.

Motivation to Share
Among the reasons why amateur sportsmen gather and
share data, we found companionship and the need of find-
ing a training partner to be an important motivating factor,
as sharing data with sport partners was seen as helping to
sustain their motivation for training. Other motivations were:
promotion of activities or location, e.g., a runner remarked

that she explicitly shared maps of runs to communicate
that a particular location worked as the ideal destination for
many activities; social appreciation and connectedness, i.e.,
some participants expressed the wish to communicate the
achievement of an important training goal to their friends
and family; safety, i.e., participants in all three disciplines
would share information with others, even unknown people,
if they encountered some danger during the activity – for
example, weather conditions are of particular importance as
they may affect outdoor activities significantly.

Discussion and Future Work
In this paper, we presented preliminary insights from a
meta-analysis that coded interviews from three individual
studies spanning three different mountain sports: skiing,
trail-running, and climbing. Given the moderately small
sample size and the qualitative nature of our study we do
not aim to generalize our findings to the whole population
of outdoor enthusiasts. However, from the rich data we col-
lected, we found that current sport tracking applications
rarely support the complex dimensions of sharing sought
by our participants, and that they offer only limited oppor-
tunities in terms of choosing audiences and content. This
suggests that future technology could improve support for
sharing in sports by taking more nuanced sharing needs
into account. With this initial analysis we seek feedback
from the community, in particular on how the presented fac-
tors affect sharing practices in outdoor mountain sport. We
are currently continuing our meta-analysis and investigate
how our initial dimensions can be translated into guidelines
that will influence the design of future sharing services for
outdoor sports.

Acknowledgements
Anton Fedosov was supported by SNSF grant 156406
"SHARING21 - Future Digital Sharing Interfaces".



REFERENCES
1. Aino Ahtinen, Minna Isomursu, Ykä Huhtala, Jussi

Kaasinen, Jukka Salminen, and Jonna Häkkilä. 2008.
Tracking Outdoor Sports - User Experience
Perspective. Springer Berlin Heidelberg, 192–209.
DOI:http://dx.doi.org/10.1007/978-3-540-89617-3_13

2. Deborah G Ancona, Paul S Goodman, Barbara S
Lawrence, and Michael L Tushman. 2001. Time: A new
research lens. Academy of management Review 26, 4
(2001), 645–663.

3. Franco Curmi, Maria Angela Ferrario, Jen Southern,
and Jon Whittle. 2013. HeartLink: Open Broadcast of
Live Biometric Data to Social Networks (CHI ’13). ACM,
New York, NY, USA, 1749–1758. DOI:
http://dx.doi.org/10.1145/2470654.2466231

4. Anton Fedosov and Marc Langheinrich. 2015. From
Start to Finish: Understanding Group Sharing Behavior
in a Backcountry Skiing Community. In Proceedings of
the 17th International Conference on Human-Computer
Interaction with Mobile Devices and Services Adjunct -
MobileHCI ’15. ACM Press, New York, New York, USA,
758–765. DOI:http://dx.doi.org/10.1145/2786567.2793698

5. Raine Kajastila and Perttu Hämäläinen. 2014. Benefits
of 3D topos for information sharing and planning in rock
climbing. Sports Technology (oct 2014).
http://www.tandfonline.com/doi/abs/10.1080/19346182.2014.
968249?journalCode=rtec20

6. Predrag Klasnja, Sunny Consolvo, Tanzeem
Choudhury, Richard Beckwith, and Jeffrey Hightower.
2009. Exploring Privacy Concerns about Personal
Sensing. Springer Berlin Heidelberg, 176–183.
http://link.springer.com/chapter/10.1007/978-3-642-01516-8

7. Kristina Knaving, Paweł Wołniak, Morten Fjeld, and
Staffan Björk. 2015. Flow is Not Enough:
Understanding the Needs of Advanced Amateur
Runners to Design Motivation Technology. In
Proceedings of the 33rd Annual ACM Conference on
Human Factors in Computing Systems - CHI ’15. ACM
Press, New York, New York, USA, 2013–2022. DOI:
http://dx.doi.org/10.1145/2702123.2702542

8. Ioannis Krontiris, Marc Langheinrich, and Katie Shilton.
2014. Trust and privacy in mobile experience sharing:
future challenges and avenues for research. IEEE
Communications Magazine 52, 8 (aug 2014), 50–55.
DOI:http://dx.doi.org/10.1109/MCOM.2014.6871669

9. F. Michahelles and B. Schiele. 2005. Sensing and
monitoring professional skiers. IEEE Pervasive
Computing 4, 3 (July 2005), 40–45. DOI:
http://dx.doi.org/10.1109/MPRV.2005.66

10. Matthew B Miles and A Michael Huberman. 1994.
Qualitative data analysis: An expanded sourcebook.
Sage.

11. Florian Mueller, Frank Vetere, Martin R Gibbs, Darren
Edge, Stefan Agamanolis, and Jennifer G Sheridan.
2010. Jogging over a Distance Between Europe and
Australia. In Proceedings of the 23Nd Annual ACM
Symposium on User Interface Software and
Technology (UIST ’10). ACM, New York, NY, USA,
189–198. DOI:http://dx.doi.org/10.1145/1866029.1866062

12. Sean Munson and Sunny Consolvo. 2012. Exploring
Goal-setting, Rewards, Self-monitoring, and Sharing to
Motivate Physical Activity. In Proceedings of the 6th
International Conference on Pervasive Computing
Technologies for Healthcare. IEEE, 25–32. DOI:
http://dx.doi.org/10.4108/icst.pervasivehealth.2012.248691

http://dx.doi.org/10.1007/978-3-540-89617-3_13
http://dx.doi.org/10.1145/2470654.2466231
http://dx.doi.org/10.1145/2786567.2793698
http://www.tandfonline.com/doi/abs/10.1080/19346182.2014.968249?journalCode=rtec20
http://www.tandfonline.com/doi/abs/10.1080/19346182.2014.968249?journalCode=rtec20
http://link.springer.com/chapter/10.1007/978-3-642-01516-8
http://dx.doi.org/10.1145/2702123.2702542
http://dx.doi.org/10.1109/MCOM.2014.6871669
http://dx.doi.org/10.1109/MPRV.2005.66
http://dx.doi.org/10.1145/1866029.1866062
http://dx.doi.org/10.4108/icst.pervasivehealth.2012.248691


13. Jarno Ojala. 2013. Personal content in online sports
communities: motivations to capture and share
personal exercise data. International Journal of Social
and Humanistic Computing 14 2, 1-2 (2013), 68–85.

14. Aarathi Prasad, Jacob Sorber, Timothy Stablein,
Denise Anthony, and David Kotz. 2012. Understanding
sharing preferences and behavior for mHealth devices.
In Proceedings of the 2012 ACM workshop on Privacy
in the electronic society - WPES ’12 (WPES ’12). ACM
Press, New York, New York, USA, 117. DOI:
http://dx.doi.org/10.1145/2381966.2381983

15. Andrew Raij, Animikh Ghosh, Santosh Kumar, and
Mani Srivastava. 2011. Privacy Risks Emerging from

the Adoption of Innocuous Wearable Sensors in the
Mobile Environment (CHI ’11). ACM, New York, NY,
USA, 11–20. DOI:
http://dx.doi.org/10.1145/1978942.1978945

16. Tammy Toscos, Anne Faber, Shunying An, and
Mona Praful Gandhi. 2006. Chick Clique: Persuasive
Technology to Motivate Teenage Girls to Exercise. In
CHI ’06 extended abstracts on Human factors in
computing systems - CHI EA ’06 (CHI EA ’06). ACM
Press, New York, New York, USA, 1873. DOI:
http://dx.doi.org/10.1145/1125451.1125805

http://dx.doi.org/10.1145/2381966.2381983
http://dx.doi.org/10.1145/1978942.1978945
http://dx.doi.org/10.1145/1125451.1125805

	Introduction
	Related Work
	The Meta Study
	Initial Results
	Content Selection
	Audience Selection
	Privacy
	Motivation to Share

	Discussion and Future Work
	Acknowledgements
	REFERENCES 

