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Abstract: While new technologies supporting the experi-
ence of sports appear every day, we still do not have a
full understanding of how to design technology that aug-
ments the experience of physical exercise. As more and
more users practice sports in western societies, interaction
design must learn to readdress the practical, social, physi-
cal and psychological aspects of sports. In this paper, I re-
flect on my past studies in the nascent field of designing
interactive technologies for advanced amateur sportsmen.
Ishare the practical challenges involved in augmenting ex-
periences of training and race day performance. I discuss
issues of qualitative experience, community, motivation
and temporality to highlight where current sports tech-
nologies are insufficient. In particular, I focus on the expe-
riences of those already involved in training routines and
place less emphasis on beginners or those who need to be
convinced to practice sports. I then discuss reasons for the
difficulties involved in developing sports technologies and
propose potential solutions to those difficulties to identify
ways to move interaction design for sports forward.
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1 Introduction

Designing for sportsmen has received more and more at-
tention in the Human-Computer Interaction (HCI) commu-
nity for some time now. Notably, researchers at the CHI
conference have been running in search of breakthroughs
in sports technologies since 2013 [7] and Genevieve Bell’s
revered keynote in 2010 [1] clearly indicated that not
enough attention was directed to supporting those en-
gaged in physical exercise. Concurrently, the commercial
world has contributed with a multitude of mobile applica-
tions for training (e.g. Runkeeper or Nike+) and numerous
gadgets that are designed to support those physically ac-
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tive. Yet, are these technologies designed with the user in
mind? How can we understand the experience they offer
and learn how the user experience of sportsmen can be im-
proved through technology? In this brief report, I reflect on
my past design efforts in augmenting the sports experience
and attempt to identify the key challenges that lie ahead
for designers interested in engaging in building interactive
systems for sports. This essay is organised as follows. First,
I present four practical challenges for current sport tech-
nologies that surfaced from my research work. I then look
for reasons why addressing these issues is a challenge to
the interaction design community. Finally, I propose new
potential ways forward to design sports technologies that
may help stimulate development in the area.

Key issues Ways forward

Embracing the qualitative Focus on field studies
experience

Helping build sports
communities

Supporting motivation
management

Designing for temporality in
sports

Working with sports psychology
Embracing sports ethnography

Using concepts from kinesiology

2 Challenge: Number-Driven Sports
Technology

A typical training application experience is rather simplis-
tic. Most applications relay on the same principle: GPS po-
sition data is used to record the route of the workout and
the movement of the user. Numerical metrics are always
treated as most important (see Figure 1 for an example).
While, indeed, pace figures are quite important for run-
ners, bikers and cross-country skiers (especially for the
advanced ones), most applications pay little attention to
other aspects of the experience. In contrast, our research
has shown that many users pay much attention to what
cannot be described by numbers [6]. For example, when
reminiscing a run, many runners reported meeting other
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runners as a key thing to remember. Others reported the
pleasure of knowing their physical environment very well
and not having to think about navigation (‘treading trod-
den trails’). Recently, some efforts have been made in cap-
turing the more qualitative facets of a workout experience.
For example, Runkeeper allows for taking photos mid-run
to be saved with the activity record or even uses basic ex-
perience sampling at the end of a workout in the form of
smileys. In our work on fostering motivation for runners
[6], we observed that the running experience was multi-
faceted and the account provided by common workout ap-
plications was too much of a simplification. Running ap-
plications failed to capture the experience of the surround-
ings or the weather on a given day, which users consid-
ered an important part of their impression of the workout.
Further, many recognized that keeping a training journal
was an idea that was hardly implementable together with
a fast-paced life and thus believed that providing textual
descriptions of how one felt after training was ineffective.

Consequently, it can be observed that more design ef-
forts are needed in order to capture the essence of the
sports experience and enable users to effectively reflect
on their activities. Future work should consider incorpo-
rating new sensing modalities and supporting extensive
storytelling (i.e. building reminiscence tools that support
telling the complete story of a training session). One direc-
tion I explored in my work is using life-tracking cameras
for reminiscence [10]. While we observed some positive re-
sults, there is still potential for sports technology to em-
brace reflection.

3 Challenge: Embracing the
Temporality of Sport Experience

A quick look at common sports tracking applications re-
veals that they offer a very unified experience irrespective
of the sport practices, time of day or any other contextual
cues. Yet, in real practice, routines vary daily. High-volume
training, recovery periods and race days affect the needs
of sports. Surprisingly, while race-day running shoes are
easily available and marketed as indispensable to the ‘se-
rious runner’, race-day smartphone applications are a rar-
ity. In our work, we looked at how climbers, skiers and run-
ners managed activity-related information [12]. We found
that their needs changed according to the activities sched-
uled for a given day. Furthermore, special requirements
existed for special occasions. Skiers collected more video
data when the snow was fresh and particularly beauti-
ful. Climbers took photos and made diary entries when
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Figure 1: The Runkeeper post-workout analysis view. Current sports
application offer a number-centred experience with little potential
for qualitative reflection. Thus, users are guided to focus on num-
bers rather than telling the story of what happened in a training
session.

climbing a given ascent for the first time. Runners wanted
to share more information on race day and required less
support for a recovery run. These observations suggest
that sports technology should offer more customised ex-
periences based on contextual cues. Emergent interfaces
should attempt to blend into how a given day is planned
and augment the desired activity instead of providing the
same approach to multiple types of activities.

4 Challenge: Insufficient Support
for Communities

Everyday training is not a lonely task, despite the set of fea-
tures that current sport technologies provide. First, many
amateur sportsmen are members of training groups and
part of an active community. Yet, little technical support
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Figure 2: RUFUS enabled supporters to communicate with runners
remotely using a dedicated wearable device, a smartphone applica-
tion and web platform.

is offered for those groups. Community members often
use and appropriate generic tools like forums or Facebook
groups to coordinate activities. In our work, we studied a
high-intensity exercise group that resorted to developing
their own exercise support technologies. Without a design
background and using crude and mostly analogue tech-
nologies, the group developed a complex gamification sys-
tem that provided motivation and coordination. As lead
users begin to innovate, we can see great potential in im-
proving the user experience of sport communities.

Furthermore, not only other runners are excluded
from the technology-supported sport experience. Current
sport support technologies seem to forget about those stay-
ing at home when the athlete leaves for a training ses-
sion. Those involved in sports are always part of families or
other social constructs. Yet, current interaction with sup-
porters is very limited and mainly implemented through
passive live positions broadcasting. While research has
explored making physiological data available [3], current
practice is very limited. For most, the social experience of
a close one practicing sports is the 20 seconds when they
pass by during a race.

Having focused on the supporter experience, we de-
signed new systems to enable supporters to have a more
active role in training. We built RUFUS [11] — a wearable de-
vice that enabled two-way communication between a run-
ner in a race and their supporters (see Figure 2). While it
is a preliminary effort, it did show that supporters were
willing to be more involved and they reportedly under-
stood more about the runner. Concurrently, runners not
only felt supported during the run, but they believed that
the system enabled their everyday training efforts to be
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better recognised. With numerous projects showing that
in-run communication is possible and desirable, it is time
for commercial systems to embrace the supporter perspec-
tive and build tools that enhance participation.

5 Challenge: Understanding
Motivation

Sports motivation is a very complex construct that is not
sufficiently supported by current technologies. Mobile ap-
plications mainly offer very simple goals (e.g. ‘run 40 kilo-
metres this week’) or provide very basic gamification expe-
riences. While those starting to engage in physical activity
can benefit from multiple apps that offer games and ex-
ercise plans, advanced amateurs are usually left with raw
statistics. A notable exception here is ‘Zombies, Run’. This
interactive storytelling experience that enables players to
run away from zombies that can be heard in the runners
headphones provides enough immersion to attract even
the fastest runners during rest periods [5]. Yet, designers
of current sports support technologies, mostly ignore the
complex motivations of advanced amateurs that enable to
maintain a training schedule and improve their results.

We found that sources of motivation were very di-
verse, including togetherness, the festival atmosphere of
races, the need for inner peace or competition. In our work,
we conducted interview studies with runners to see how
maintained motivation was crucial in long-term training
routines and how digital tools did not support the users in
juggling the practicalities of organising work and family
life, social commitments and training. A clear area for de-
sign intervention emerges out of this lack of support. Fu-
ture applications should embrace the intricacies of moti-
vation and provide support for intrinsic and extrinsic mo-
tivation, on a social and individual level.

6 Opportunities: Addressing
Diversity

One might wonder why current sports technologies are
still not providing the services users apparently desire. An
increasingly larger population is practising sports regu-
larly and sport event participation is at an all time high,
so the market for sports technologies is growing as well.
Concurrently, research takes more and more interest in ad-
vanced amateur sportsmen. This would make one expect
that interactive technologies should be rapidly improving.
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The analysis below, however, presents a rather opposite
assessment.

The difficulties of understanding users and conduct-
ing studies with sports technology may provide an expla-
nation. Firstly, physically active individuals, while seem-
ingly similar as they enjoy the same activities, are a very di-
verse group. Traditional design tools, e.g. personas, which
aim to identify users groups and types, may not be fully ef-
fective. Further, the diversity in performance styles, train-
ing goals and motivations requires a very customisable ex-
perience that may in turn require extensive resources to
build. That may be why sports tracking applications rarely
offer additional features for advanced users.

Secondly, studies that address sportsmen in a holistic
manner are simply difficult and expensive. In my experi-
ence, understanding not only the performance issues of a
single runner, but also their social environment that sup-
ports the running is a long and resource-intensive process.
Perhaps, there is a critical mass of empathy that the inter-
action design community must gather before we can truly
engage with amateur sportsmen. In other words, the un-
derstand phase [8] of the design process for sports tech-
nologies is particularly complex and offers an array of op-
portunities for in-depth research and design-driven devel-
opment.

7 A Way Forward

What can be done to make sure that future sports technolo-
gies embrace the advanced amateur experience and bring
satisfaction to more sportsmen? New design explorations
will definitely happen given the rising market and there
will be evolutionary progress. However, there are concep-
tual goals that can be addressed to catalyse the upcoming
innovation. Here, I propose some directions that may stim-
ulate further development in user-centred technologies for
sports.

Focusing on field studies and understanding technol-
ogy in a larger context may lead to addressing some of
the aforementioned shortcomings of sports technologies.
Designers must bravely attend and volunteer at races, ob-
serve trail race repacking points, wait on top of climbs and
conduct inquiries when the snow is great to truly under-
stand the sportsman experience.

Further, more engagement with fields usually not as-
sociated with interactive technology is needed. Despite
focusing on professional athletes, sport psychology may
offer many useful insights [2]. We used the sports moti-
vation scale (which is a psychological measure) to aid in
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evaluating an interactive system for running [11]. Sports
ethnography contains many accounts of how individuals
and groups experience sports and may help in immersing
oneself in the world of amateur sports. We successfully
used Shipway’s [9] work in sports ethnography to drive
our design-oriented inquiries [6]. Kinesiology provides in-
sights about how a sportsman’s body is affected by train-
ing and, together with physiological sensing, can be used
to help users reflect on their activities. These insights were
recently used by Hassan et al. [4] to build a runner posture
correction device. These work show that interaction de-
signers engaging with other sport-related disciplines can
produce highly innovative artefacts that have the potential
of helping develop consumer-market technologies.

8 Conclusion

In this paper, I shared some of the practical challenges
I encountered in designing innovative interactive tech-
nologies for sports. I discussed the importance of the qual-
itative experience of sports, the need to foster communi-
ties, addressing the role of supporters, exploring the dif-
ferent facets of motivation and designing for the socio-
temporal aspects of training. I suggested that the large di-
versity of users and the large resources needed for con-
ducting studies were key issues troubling current sports
technologies. I then proposed focusing on fieldwork and
interacting with other disciplines as possible ways of gen-
erating conceptual contributions that can drive sports
technology forward in a more user-centred direction.

Acknowledgment: Ithank Jasmin Niess for the necessary
intellectual engagement and her invaluable insights that
significantly helped shape this paper.

Funding: The Adlerbertska Research Foundation, EU’s
REA and ERCEA, STINT, and University of Gothenburg
supported the research that contributed to this brief re-
port.

References

[1] Belland Genevieve. 2010. Messy Futures: Culture,
Technology and Research: Q&A. Proceedings of the SIGCHI
Conference on Human Factors in Computing Systems.
http://doi.org/10.1145/1753326.2167158.

[2] Nathalie M. Briére, Robert J. Vallerand, Marc R. Blais, and Luc
G. Pelletier. 1995. Développement et Validation d’'une Mesure
de Motivation Intrinséque, Extrinséque et d’Amotivation en


http://doi.org/10.1145/1753326.2167158

DE GRUYTER OLDENBOURG

(3]

[4]

(6]

9]

Contexte Sportif: Echelle de Motivation dans les Sports
(EMS). / Development and validation of a scale on intrinsic
and extrinsic motivation and lack of motivation in sports: The
Scale on Motivation in Sports. International Journal of Sport
Psychology 26, 4: 465-489.

Franco Curmi, Maria Angela Ferrario, Jen Southern, and Jon
Whittle. 2013. HeartLink: open broadcast of live biometric
data to social networks. Proceedings of the SIGCHI Conference
on Human Factors in Computing Systems, ACM, 1749-1758.
http://doi.org/10.1145/2470654.2466231.

Mahmoud Hassan, Florian Daiber, Frederik Wiehr, Felix
Kosmalla, and Antonio Kriiger. 2017. FootStriker: An
EMS-based Foot Strike Assistant for Running. Proceedings

of the ACM on Interactive, Mobile, Wearable and Ubiquitous
Technologies 1, 1: 1-18. http://doi.org/10.1145/3053332.
Alexander Kan, Martin Gibbs, and Bernd Ploderer.

2013. Being chased by zombies! Proceedings of

the 25th Australian Computer-Human Interaction

Conference on Augmentation, Application, Innovation,
Collaboration — 0zCHI 13, ACM Press, 207-216.
http://doi.org/10.1145/2541016.2541038.

Kristina Knaving, Pawet WoZniak, Morten Fjeld, and

Staffan Bjork. 2015. Flow is Not Enough: Understanding

the Needs of Advanced Amateur Runners to Design
Motivation Technology. Proceedings of the 33rd

Annual ACM Conference on Human Factors in

Computing Systems — CHI ’15, ACM Press, 2013-2022.
http://doi.org/10.1145/2702123.2702542.

Florian “Floyd” Mueller, Joe Marshall, Rohit Ashok Khot,
Stina Nylander, and Jakob Tholander. 2016. Jogging at CHI.
Proceedings of the 2016 CHI Conference Extended Abstracts on
Human Factors in Computing Systems — CHI EA 16, ACM Press,
1119-1122. http://doi.org/10.1145/2851581.2886435.
Yvonne Rogers. 2006. Moving on from Weiser’s Vision of Calm
Computing: engaging UbiComp experiences. Ubicomp ’06:
404-421. http://doi.org/10.1007/11853565_24.

R. Shipway, I. Holloway, and I. Jones. 2012. Organisations,
practices, actors, and events: Exploring inside

the distance running social world. International

Review for the Sociology of Sport 48, 3: 259-276.
http://doi.org/10.1177/1012690212442135.

P.W. WoZniak, Designing Experiences for Advanced Amateur Sportsmen =—— 199

[10] Pawet WozZniak, Kristina Knaving, Staffan Bjork, and Morten
Fjeld. 2015. Untangling running: designing for real-life runner
experiences. interactions 22, 2: 40-43.

[11] Pawet Wozniak, Kristina Knaving, Staffan Bj6rk, and
Morten Fjeld. 2015. RUFUS: Remote Supporter Feedback for
Long-Distance Runners. Proceedings of the 17th International
Conference on Human-Computer Interaction with Mobile
Devices and Services, 115-124.

[12] PawetW. WozZniak, Anton Fedosov, Eleonora Mencarini,
and Kristina Knaving. 2017. Soil, Rock and Snow: on
Designing for Information Sharing in Outdoor Sports.
Proceedings of the 2017 Conference on Designing Interactive
Systems (DIS ’17). ACM, New York, NY, USA, 611-623.

DOI: https://doi.org/10.1145/3064663.3064741.

Bionotes

Pawet W. Wozniak
VIS-MCl, University of Stuttgart, Germany
pawel.wozniak@vis.uni-stuttgart.de

Pawet W. Wozniak, tekn. dr is a postdoctoral fellow at the Chair

for Human-Computer Interaction and Socio-Cognitive Systems,
Univeristy of Stuttgart. Pawet received his PhD degree in Human-
Computer Interaction from Chalmers Univeristy of Technology in
2016. Since then, he has been actively conducting research and
supervising students in Stuttgart. Pawet’s key interests lie in the
intersection of technologies, sport and wellbeing. His focus is on
understanding the everyday experiences of physical activity to de-
sign better technologies supporting wellbeing. He is also conduct-
ing research in multi-surface interactions and augmenting sensory
perception.


http://doi.org/10.1145/2470654.2466231
http://doi.org/10.1145/3053332
http://doi.org/10.1145/2541016.2541038
http://doi.org/10.1145/2702123.2702542
http://doi.org/10.1145/2851581.2886435
http://doi.org/10.1007/11853565_24
http://doi.org/10.1177/1012690212442135
https://doi.org/10.1145/3064663.3064741

	Challenges and Opportunities in Designing Experiences for Advanced Amateur Sportsmen
	1 Introduction
	2 Challenge: Number-Driven Sports Technology
	3 Challenge: Embracing the Temporality of Sport Experience
	4 Challenge: Insufficient Support for Communities
	5 Challenge: Understanding Motivation
	6 Opportunities: Addressing Diversity
	7 A Way Forward
	8 Conclusion
	References


