
Nordic Sports Innovation Summit 
& MeCaMInD Program Book

MeCaMInD-reach 22-2

Nordic Sports 
Innovation
Summit
28th Nov 2022

Nordic Sports
Innovation

Summit 

By Lars Elbæk, SDU &
Carsten Couchouron, 

Sports Lab Copenhagen

CC – Photo by onlyyouqj on Freepik



4 5

Nordic Sports Innovation Summit &

MeGaMInD ME4 Program & Dissemination report

Organised & edited by Lars Elbæk, SDU &
Carsten Couchouron, Sports Lab Copenhagen.

Contributors: Lars Elbæk, Carsten Couchouron, 
Rasmus Vestergaard Andersen, , Søren Lekbo, Robby 
van Delden, Dees Postma, Dennis Reidsma, Maximus 
Kaos, René Engelhardt Hansen and TechSavvy.

The Project is financed by a Erasmus+ EU grant.

Published: 2022.
ISBN: 978-87-94345-28-6
Copy #: 100.

Volume: MeCaMInD-reach, 2022-2
Producer and publisher: Learning & Talent in Sport
Department of Sport and Clinical Biomechanics, SDU

Cover photo & photos: pexels, shutterstock, PlayAli-
ve, Kids'n Tweens, Khalid & Zacho, and ColourBox.

Layout & editing: Lars Elbæk.

Place of printing: Grafisk Center SDU, Odense.
Year of print: 2022.

Contents
1. Thanks to our Project, Media & Network Partners
Six European universities collaborate to make embodied design methods more accessible and now dissiminate 
in the program and MeCaMInD report with contribution from TechSavvy.

06

3. Program
Get an overview of the activity of the second Nordic Sports Innovation Summit in which the sports industry, 
sports organisations, public service, and education and research meet to share insights.

12

2. The Expanding Sports Tech Industry
The sports tech industry is growing fast these years; thus, as research and educational institutions, we should 
further collaborate with the industry. A door-opener is a collaboration with Sports Lab Copenhagen.

09

6. Thanks to all participating companies and organisations
Without companies and organisations open to participating and contributing, we would be unable to run the 
Nordic Sports Innovation Summit. From our side, a big and heartfelt thank you.

19

9. Start-up presentation
In collaboration with Tech Savvy, we have access to a couple of articles reporting some sports industry start-
ups.

30

ABSTRACT 

The Nordic Sports Innovation Summit and the 
Multiplier Event 4 of the MeCAMInD project which 
develop movement-bsed methods provide a forum to 
investigate elements of the current technology devel-
opment of the sports industry and explore the use of 
movement-based design methods in future design of 
the sports industry.

The summit is co-financed with the Erasmus+ MeCa-
MInD "Method Cards for Movement-based Interacti-
on Design" project.
Takeaways from the summit are:

• Latest research, trends and innovations in sports 
and health,

• Presentations of projects and ideas using cut-
ting-edge knowledge and technology,

• Newest design methods through hands-on 
workshops with top European researchers sup-
porting your next breakthrough innovation,

• Networking, knowledge and experience sharing 
between corporates, entrepreneurs, sports 
organisations, sports science & innovation re-
searchers, and other industry trendsetters.

You will at the summit experience:
• Keynotes about the latest trends and research 

at the intersection of the sports, health, and 
wellness industries,

• Collaborative workshop sessions using the latest 
design and innovation methods for developing 
your product or product idea,

• Thematic panel sessions provide in-depth know-
ledge and debate translational aspects between 
the sports industry and research.

As a MeCaMInD reach publication, this program 
contains an introductory note and program schema. 
It will be followed by presentations of each keyno-
te speaker, the workshops and aligned panels and 
participants of each workshop and contributor, to 
each panel, plus a few start-up presentations. The last 
part of the MeCaMInD-reach publication contains 
an article on the MeCaMInD method card model for 
structuring the movement-based method cards and 
an extended abstract reflecting on the facilitation of 
movement-based design methods.

4. Keynotes
The keynotes present exergames that make you super-powered, movement as a design resource, technology that 
will drive future talent development in sport and finally, an update into the future sports tech industry.

14
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1. Thanks to our Project, 
Media & Network Partners

The MeCaMind project's goal is to gather 
and document knowledge about move-
ment-based design methods suitable for 
the development of technology as well 
as training practices in health and sports 
domains. These design methods help 
foreground the importance of bodily en-
gagement in design. The project is looking 
for ways to encourage designers, and 
everyone involved in a design process, to 
not just engage intellectually but also to 
move while carrying out design activities.
The project's outcomes will be a structu-
red collection of method cards documen-
ting practical methods of designing with 
the body and for and of movement and 
an accompanying toolbox which provides 
further insight into why, how, and when 
these methods are helpful.
Movement-based design methods are 

used in various sports, health, and cul-
tural production fields for different rea-
sons.

The MeCaMInD project has gathered 
experts from various fields, who all have 
deep insights into designing for and of 
movement and with their moving bodies 
but with different theoretical and met-
hodological approaches to their work. 

For this Erasmus+ MeCaMInD Multiplier 
Event, the movement-based method will 
be presented, tested, and used in the 
Nordic Sports innovation Summit works-
hops. In as diverse fields as workplace 
physical activity, inclusive sport, mental 
health in sports, and exergames.

Right now, startups, innovative companies, 
and the people behind them are solving 
future challenges with innovative business 
models and a techsavvy mindset. Maybe you 
are one of them? Perhaps you want us to tell 
your story?

Nordic Sports Innovation Summit media 
partner TechSavvy Media is Denmark's lea-
ding digital startup media. They specialize in 
telling great stories at the intersection bet-
ween technology, innovation and business 
and have had an increasing focus on the 
sports industry in the last few years.
If you want us to tell your story on our plat-
form or in one of our many industry-specific 
magazines, don't hesitate to reach out at 
sales@techsavvy.media.

Nordic Sports Innovation Summit also 
thanks the in the next column shown net-
work partners who have actively promoted 
the event. All the partners are substantial 
contributors to the Danish sports industry's 
ecosystem and the development of sporting 
knowledge, services and sports products 
and goods.

Innovation LabInnovation Lab
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Organising the Nordic Sports Innovation Sum-
mit, we bring together sports science academia, 
young and mature sports sector businesses, and 
sports-related organisations to focus on innova-
tion and exploring the translational aspects of 
sports science and technology.

In this 2022 version of the Nordic Sports Innova-
tion Summit, we focus on examining and discus-
sing sustainability in the field of social sustainabi-
lity. However, we also recognise the perspectives 
of environmental and economic sustainability for 
later versions of Nordic Sports Innovation Sum-
mits. We will explore the valuable collaboration 
between sports professionals and researchers in 
developing and designing products and services. 
This year's summit will specifically focus on so-
cial sustainability in sports through the lenses of 

health, inclusion, well-being, and human perfor-
mance. It will tackle topics such as the relation 
between workplace-related physical activity, and 
movement-based health with a view into exer-
gaming, mental health and sports performance, 
and the inclusion of para-sports, as critical levers 
of human development and well-being. Through 
these lenses, we will exemplify the Nordic appro-
ach to a healthy lifestyle underpinned by inclusive 
and socially and physically active communities.
As a player developing network activities Nor-
dic Sports Innovation Summit is an initiative that 
establish even stronger collaboration between 
sports-tech companies and the other players in 
the sports industry ecosystem, such as sports 
federations, public service organisations and 
educational and research institutions.

2. The Expanding Sports 
Tech Industry

COLOURBOXPhoto by: Flickr – AISTS
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The international and the Nordic sports tech 
industry extraordinary developed and exponen-
tial growth in recent years. There is an under-
growth of start-ups in the sports industry, and 
several companies have, in a short time, become 
scale-ups, and others have become well-establis-
hed companies. Sports tech companies establish 
their business on innovative solutions for end 
users such as athletes and active citizens. The 
technologies in this field can be hardware in the 
form of wearables and software in the form of 
apps for measurement and analysis, as well as 
digital platforms, tools, and guides for training, 
performance improvement, and recovery. The 
second field of business provide fans experien-
ces to enjoy sports as entertainment. The third 
field of product and services is the managers of 
sports clubs and organisations. Executives need 
digital aids and solutions for administrative and 
managerial functions in sports organisations, ma-
naging members, events, and facilities, as well as 
solutions that improve media coverage. There-
fore we build on SportTechX's typology, which 
divides the industry based on end-users as the 
athletes, fan, and executives.

During the past year, the Danish sports industry 
has been mapped by the IRIS-Group at the be-
hest of DIF InnovationLab. These analyses show 
the same trends that SportsTechX states in their 
yearly reports on the European and global sports 
industry. We observe extraordinary growth ra-

tes for the last decade and exceptionally high 
post-COVID-19 growth rates. Sports tech in 
Denmark and other Nordic countries is chara-
cterised by mostly small and newly established 
companies that have put solutions on the market 
in the last few years. Of these companies, more 
than half were founded after 2015. Most com-
panies work with new digital solutions within 
activities and performances, which will also be 
the main focus at the Nordic Sports Innovation 
Summit 2022.

Sports and technology are elements in intense 
interplay that are driving a trend towards more 
self-organised, product and service-organised 
sports and movement health for employees, 
citizens, and athletes. We think the established 
sports organisations may look for increasing 
collaboration with the market-driven providers 
of products and services for the general pub-
lic’s health and well-being. We see a touch point 
in the Nordic model of clubs that build on the 
solid fellowship philosophy combined with the 
flexibility of digital solutions for physical activity, 
health, and well-being. The organisation of sports 
health exercise is spread between voluntary, civil 
society, and public service and is increasingly or-
ganised on market premises. Thus, it is incredibly 
complex for start-up companies in the sports 
industry to navigate this cacophony of organisa-
tional realities.
We recognize that many start-ups and compani-

es in the field of health, performance, and well-
being struggle to create a sustainable business 
that manages to implement and sell products and 
make an impact with their technology-based ser-
vice. We recognise that one of the extraordinary 
challenges that companies have, especially in the 
health and well-being sector of the sport indu-
stry, is how to make a behavioural change with a 
sustainable retention rate using sports industry 
products and services.

We believe that if the products and services of 
today the ones developed in the future, are to 
succeed they need to focus on the collaboration 
between companies, end-users, sports and user 
organisations, and research partners. The pro-
ducts and services will thus be founded on the 
newest research evidence and well-established 
sports and behavioural science theories as well 
as empathise with the emotional being of the pe-
ople using the products.
Some of the considerable challenges are transfer-

ring knowledge from academia, translating spe-
cific evidence and expertise into go-to-market 
products and services, and making the products 
scalable for national and international sales. An 
essential element in making sustainable products 
and services is to team up with test and marke-
ting partners.  A divergent team like this will have 
good ideas, and the appropriate knowledge and 
in-depth testing will allow those ideaqs to turn 
into solid-founded products that are validated, 
legitimised, and can go to market.

We believe meeting up in panel sessions to 
discuss themes like this and to have a closer glan-
ce into each partner's fundamental values and 
objectives will pave the road for a more in-depth 
understanding of how to make a strong product 
and project concepts and have a fair market sha-
re. Primary outcome from attendinjg this summit 
is establishing a shared mindset that evaluates 
each other's knowledge and stances for future 
collaboration.

The Expanding Sports 
Tech Industry

The Expanding Sports 
Tech Industry

Photo by: Swedish Sports Confederation
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Prof. Perttu Hämäläinen will share his research 
on AR/VR/MR exergames that aim to make the 
players feel like they have superhuman move-
ment abilities. This is pursued through both digi-
tal and physical means, for example, by combining 
a real-world trampoline with exaggerated in-ga-
me physics simulation (now also available as Valo 
Motion’s ValoJump in trampoline parks around 
the globe).
Perttu Hämäläinen is an Associate Professor of 
Computer games at Aalto University. His missi-

on is to improve health through exergames and 
digitally augmented sports that promote physi-
cal activity. He has designed, developed, and re-
searched new forms of hybrid digital and phy-
sical exergaming for over 20 years, since 2001. 
He is also the scientific advisor of Valo Motion, 
a spin-off start-up from his research group with 
award-winning Augmented and Mixed Reality 
climbing and trampoline games ValoClimb and 
ValoJump, respectively and now also ValoArena, a 
multiplayer MR exergaming platform.

4. Keynote Keynote

pexels-shotpot

Associate prof. Lars Elbæk will present a frame- 
work for movement-based design methods, esta-
blishing a starting point for the later workshops.
The keynote discuss how movement and physical 
activity can be used as a creative resource and 
become an integrated element in sports, health 
products, and service design.
We recommend that designers use movement as 
part of the design activity when designing for and 
of movement.
With the 4M model, we propose three types 

of facilitator-mediated methods: 1) Mood-set-
ters stimulating a creative body being, 2) Move-
ment-based design methods for creating immer-
sion in creative bodily activities, and 3) Movement 
concepts as knowledge and evidence for devel-
oping and validating movement artefacts. Besides 
the facilitator cards, the participants have access 
to Modifiers that can be used in conjunction with 
the other methods as creative inspiration for 
exploring, trying, or performing new movement 
possibilities.

Photo by Lars Elbæk
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Elite Sports in 2030 is the new Swedish overar-
ching elite sports program– can and will techno-
logy play a role in putting elite sports at the heart 
of some of the future challenges society faces? 
In 2008, researchers de Boscher et al. conclu-
ded that a Global Arms race is going on in elite 
sports, fuelled by countries wanting to succeed 
at the Olympic and Paralympic Games. Govern-
ment and corporate money take turns in funding 
this arms race. Signs of the time make it questi-
onable whether this government and corporate 

sponsoring model can be sustained in the future.
On top of that, Sports washing has become a 
term that nobody wants to be connected to. In 
this challenging future, technology can connect 
people as never before, and perhaps elite sports 
can engage people in new ways, leading to increa-
sed physical activity in the population and bet-
ter achievements from the top athletes. In this 
keynote, Peter Mattsson will expand on visions 
of the future where sport and technology can 
work together for the greater good.

Keynote

In order to increase sports or physical activity 
levels, become more effective in preventing and 
treating injuries, optimize training and recovery 
strategies, and achieve higher performance in-
novations in sports might help. But which ones 
should we focus on the most? And how do we go 
from the initial idea to actual impact in the field 
in the best possible way? During this keynote, 
Kristof De Mey will be sharing key lessons lear-
ned from setting up a variety of projects dealing 
with technologies such as wearables, exergames, 
apps and software platforms which are used in 
different settings ranging from professional to 
recreational contexts in various age groups and 
for a multitude of purposes. Combining the latest 

scientific insights with a pragmatic view, Kristof 
will discuss the current and desired future state 
of our industry regarding these topics.
Kristof supports start-up incubation through re-
search–industry collaboration in the Sports Tech 
Research Network and are among others, is in-
volved in Victoris, SportUp, and Sportamundi.

Keynote & 
Closing Panel

Carsten Couchouron's international career 
in sports business and re-location to DK lead 
him to found Sports Lab Copenhagen, which 
supports innovation and entrepreneurship, 
provides expertise and consultancy, and devel-
ops the Nordic sports innovation ecosystem.

Søren Kleberg has developed health and exer-
cise apps since 2009, e.g., the self-back that 
makes personalized treatment of low back 
pain accessible – currently involved in, i.a., the 
EU's Expert Groups on Harmonisation of 
Digital Medicine Devices.

Gregory Diment is Head of Sports Psycho-
logy for Team Danmark, aiming to create the 
best possible conditions regarding performan-
ce and mental health for Danish elite sports 
and individual athletes, aiming for medals to 
Denmark.

Mauro Frota has been active in several martial 
arts, and his academic career focuses on 
retention in fitness. With over 20 years of 
experience in fitness, he created BHOUT, the 
"first boxing bag with a brain", as a next step.

Olov Belander is senior adviser at the 
Norwegian Directorate of Health. He is 
involved in "Smart mosjon i arbeidslivet" that is 
a new digital research-based solution that al-
lows you to design a tailored training program 
based on the work life- and physical condition.

Shutterstock CC – Photo by – pexels-erenli
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5. Sports Industry Research 
Collaboration

Let’s together establish a cross-disciplinary 
networking future

Globally sports tech research is increasing both 
from an engineering perspective and a sports and 
health research perspective. Thus, research and 
knowledge needed for developing sports techno-
logy include experience with sensor and hard-
ware, software and data management and ana-
lytics. Collectively from these fields of research 
more evidence is created about sports techno-
logy's impact. As Kristof De Mey pointed out at 
the Sports Tech Research Innovation Summit in 
Ghent, Belgium, sports tech is overlapping and 
gaining insights from health and medical tech. Re-
search disciplines supporting these approaches 
are physiology, biomechanics training and health 
behaviour, sports psychology, nutrition, sociology, 
organisational knowledge of sports, pedagogy 
and learning of movements, and coaching theory. 
We aim for an evidence-based legitimisation of 
the design approaches. 
We recognise that there is often a gap between 
research and applying knowledge and evidence 
in final products that can make an impact. Con-
trary products also represent new knowledge, 
that will need validation to create evidence, of-
ten presenting a gap. By creating forums like our 
workshop and panel activities, It is our mission to 
have the potential to  develop collaborative op-
portunities. We also believe that meeting up will 
help overcome the valley of death that techno-

logy transfer and the commercialisation process 
often represent.  We think we can reduce the 
lack of validity, poor product safety, poor usability 
and bad user experience by establishing stronger 
collaborations. Utilising the Nordic Sports Inno-
vation Summit, we invite you to collaborate, and 
we can provide innovation management. We can 
team up researchers that have an applied attitu-
de, and we also open ourselves to being business 
minded.
We believe that if we, as a sports industry ecosy-
stem are out to achieve the complete valorisati-
on of our different efforts, we need to pull down 
research results from the shelf and turn them 
into products and services for the athletes and 
the citizens in need of a healthy life and strive for 
well-being. As researchers we need to be part of 
validating sports industry products and collabo-
rate with the sports organisations close to athle-
te and citizens that enjoy being physical active. We 
also need to gain competencies in scaling from 
local initiatives to entire globalised companies 
to make the most 
real-world impact. 
Our mission in the 
coming years is to 
be part of growing 
the Nordic sports 
industry.

Figure 1: Quadro Helix 
innovation collaboration 
model.

6. Thanks to all participating 
companies and organisations
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7. Workshop 1

CC – photo by Pexels

By attending the workshops at Nordic Sports In-
novation Summit you can experience being part 
of making transparent the generative processes 
of being in the interdisciplinary space of creating 
new products and services for the sports indu-
stry. We accomplish this by showcasing the design 
processes in which we apply movement-based 
methods. We make transparent the cross-disci-
plinary gains of designing together with compani-
es, researchers, practitioners, users, engineering 
experts and non-specialists, and sports and he-
alth organisations. We have approached this by 
inviting researchers, companies, sports students, 
customers, and end-users to the workshops. This 
exemplifies how overlapping areas can work to-
gether and how the activities can mediate esta-
blishing innovative consortiums.
Join the workshop with a focus on how to enhan-

ce physical activity and health in the workplace. 
Researchers from SDU and the company “50 mi-
nutes” are developing an application that tailors 
and individualises physical exercise training to 
the individual’s work exposure and health profile.
You will try out a movement-based design pro-
cess on how to visualise the execution of exer-
cises, and training progression, and learn what to 
include to enhance engagement and motivation 
of the app use.
The workshop is at the heart of the Summit and 
is focused on translating knowledge into service 
products to aim for a healthier work-life for the 
general workforce. We will get knowledge in-
put from researchers, 50 minutter, and the Da-
nish Company Sports organisation with years of 
experience making workplaces more physically 
active.

Workshop 2

This workshop aims to discover how move-
ment-based design methods can be leveraged to 
enable people with disabilities, impairments, and 
activity limitations to participate in sports and 
other movement-based games on equal terms as 
their non-disabled peers. Physical activity, such as 
playing sports, is conducive to well-being, health, 
and the prevention of many diseases. Individuals 

with disabilities and impairments are at high risk 
of dropping out of treatment and at increased 
risk for social isolation. This workshop aims to 
tackle these issues by rethinking the design and 
play of sports and movement-based VR/MR (XR) 
games to foster a rich, inclusive, and social en-
vironment

René Engelhardt Hansen is assistant professor 
at University of Southern Denmark. His main 
fields are project- and innovation management 
and design process facilitation. His research 
focuses on gamification and design to moti-
vate users towards health behavioral change.

Tina Dalager is associate professor at Uni-
versity of Southern Denmark and her main 
interest in research is to develop, monitor, 
and implement physical exercise programs at 
the workplace, including the exploration of 
behavior related to training adherence.

Tony Dieu is co-founder and CEO of 50Mi-
nutes. Since 2017, Tony has been involved 
in the development of health and exercise 
applications with a focus on bridging the 
gap between academic research and digital 
application.

While a student at SDU, Naja K. Lindberg 
started Silent FIT, a headphone-based system 
allowing training anywhere, without disturbing 
the environment, or being disturbed, now a 
growing startup.

Rasmus Vestergaard Andersen is a research as-
sistant at the University of Southern Denmark 
and teaches to innovate with movement-ba-
sed design solutions in the domain of sport, 
game, play and learning.

Maximus (Max) D. Kaos is a assistant profes-
sor of Human-Computer Interaction, Play, 
Movement, and Learning at the University of 
Southern Denmark. His primary research lies 
in technology and games for health behavior 
change.

Lisa Schlage is a teacher at Egmont Højskolen 
(high school), where her work focuses on 
creating an atmosphere and environment at 
school that promotes inclusion. This includes 
making adjustments so that students with and 
without disabilities can participate.
Lisa brings along a number of student from 
the Egmint Folk High School.

Photo by SDU

Sports consultant at Parasport Denmark 
since January 2022 with a focus on knowled-
ge that being knowledge gathering, sharing 
and production of vualuable solutions to the 
parasports members of the organisation.
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Workshop 3

Enter the design engine room in this workshop, 
developing mental health products and services 
for the sports industry. In the workshop, we 
find a practical solution to support and impro-
ve players' mental health in Helsingør Boldklub. 
Research has shown that mental health is not 
only an individual matter but is highly influen-
ced by the context and environment of which 
people are a part. During this workshop, resear-
chers Team Danmark (an elite sports instituti-
on) and the company Cosmo Child will use a 
movement-based design approach to enhance 
young football players' mental health supported  
 

by app services. That helps the players to manage 
the pressure from many that influences their life 
and football carrier. Specifically, we will work on 
finding solutions to how youth football players 
use and manage social media in advance of good 
mental health. The aim is to make an application 
that supports an environment where players can 
flourish 
 and thrive as a young academy football player 
under these new conditions.
You will, in this workshop, get a grand opportu-
nity to get into the engine room in the design of 
social services for a better and mentally more 
healthy sport.

In this workshop, we will enter the engine room 
of developing exergames for the sports industry. 
In the workshop, we find a practical solution to 
make people pupils exercise more in a fun and 
engaging way. You will be part of and experience 
how we apply the movement-based design met-
hod in exergame design. We will combine the 
design with our for-the-day proposal for the no-
vel design of games based on the IMPACT exer-
gaming framework; IMmersive, Physical, Active, 
Cognitive, and Training. The goal is to maximise 
health benefits, increase motivation, optimise 
executive functions, transfer effects, customise 

to the user’s abilities, and promote self-efficacy 
by overcoming psychological barriers.
You will do this by applying the Hopspot pro-
gramming unit merged with a STEAM-X appro-
ach to designing learning exergames in which 
pupils learn computational thinking.
We offer a workshop that couples these ele-
ments by using embodied creativity methods 
that promote the creation of movement-play le-
arning games through STEM teaching.

Workshop 4

Kinkate from pixabay

Søren Lekbo is research assistant in the 
research unit Learning and Talent in Sport. He 
uses bodily experience in facilitating design 
processes to create insights for engaging and 
exciting movements solutions.

Majbritt Lyckhage is founder and partner of 
Brandlife Sport and Cosmo Child, an app for 
parents who want to strengthen their child's 
well-being. She is developing We Balance that 
is a platform strengthning youth fotball players 
mental healt.

Kenneth Just Petersen is Body SDS-educated 
mental coach at Helsingør FC using both 
group and individual therapy. He has been a 
youth football coach for 20 years and the last 
eight years with a DBU B licence.

Daniel Jørgensen has played football in 
super-league divisions 1 and 2 in DK. Today, 
he works as a football and mental coach with 
youth football in FC Helsingør.

Dennis Reidsma is Associate Professor at the 
University of Twente. He has developed a re-
search line on interactive playgrounds for play, 
care, and learning through user experiments 
with several proof-of-concept prototypes.

Aviaja Borup Lynggaard is the inventor and  
CEO of Hopspots and holds a Ph.d. in intera-
ction design. Her focus is on developing new 
products for children that enhances move-
ment, digital creativity, playfulness and learning.

COLOURBOX
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Future job-related physical activity plays an es-
sential role in a healthy lifestyle and is a coun-
terweight to the workplace-related development 
of musculoskeletal pain. Join the debate on how 
researchers, organizations and companies can 
best work together on initiatives to countera-
ct the high prevalence of musculoskeletal pain. 
What technologies are needed to identify risk 
factors, and how can we use technology to in-
corporate more health-enhancing physical acti-

vity in the workplace? What are the interfaces 
between research and practice – can we reach 
a consensus?

Understanding Humans
Panel 28. Panel 1

The inclusive sport and adapted physical activi-
ty panel will connect "sports science academia, 
sports businesses, and related 
 organizations". Specifically, you will get insights 
into reasonable solutions in parasport. The so-
lutions have required target group-specific hard-
ware and software with an understanding of dif-
ferent types of movements, sports theory and 
functional levels.
You will get examples of equipment-heavy sports; 
thus, parasport is an arena with the opportuni-
ty to create and rethink equipment. Therefore, 
TUCV will present the future of 3D printing, and 
the Norwegian SmartGroup will show Smart 
Break for wheelchairs. Individually adapted solu-

tions are an area of new technologies that open 
up to improve comfort and strengthen the safe-
ty of sports and physical activity for people with 
disabilities and special needs.
Maja Pilgaard will give us a view into the just-pub-
lished report on citizens in Denmark with disa-
bilities. In addition to a general focus on people 
with functional impairments, the report focuses 
on citizens with cerebral palsy and visually im-
pairments and citizens with mental vulnerability. 
You will get to know that 40% of the Danish po-
pulation is living life with functional impairment. 
We will discuss how we can create sports and 
movement solutions for this extensive and diver-
se group of Danish citizens.

Tina Dalager is associate professor at Uni-
versity of Southern Denmark and her main 
interest in research is to develop, monitor, 
and implement physical exercise programs at 
the workplace, including the exploration of 
behavior related to training adherence.

Olov Belander is senior adviser at the 
Norwegian Directorate of Health. He is 
involved in "Smart mosjon i arbeidslivet" that is 
a new digital research-based solution that al-
lows you to design a tailored training program 
based on the work life- and physical condition.

Merete Spangsberg Nielsen is Director of 
"colleague fitness" at the Danish Association 
for Corporate Sport. She is passioned creating 
opportunities for dynamic partnerships that 
make it easier for people to cultivate unity 
and meet in active physical communities.

Matias Welsien is Chief Experience Officer 
& co-founder of startup Pleaz. He uses his 
knowledge of sports science and entrepre-
neurship to develop new products that help 
people thrive at the workplace.

Søren Würtz is a physiotherapist with 20 
years’ experience within health and safety, 
specializing in work related injury preven-
tion. Today he is Co-founder and CEO in 
PRECURE.

Maja Pilgaard, PhD in sports science, has 15 
years of experience in sports policy research 
with an extended portfolio of projects about 
sports participation. She is Chief Analyst at 
the Danish Sports Analysis Institute.

Søren Jul Kristensen is Sport Director in 
Parasport Denmark. He has worked with pa-
rasport for more than 30 years, primarily with 
non-elite sport. He is also National Director 
for Special Olympics.

Morten H. Østli is CEO and co-founder of 
Norway based SmartGroup which produces a 
patented wireless brake technology enabling 
disabled to enjoy cycling and other activities.

Peter Wiborg Astrup is Center Director at 
the Test and Development Centre for Welfare 
Technology, which focuses on bringing com-
panies close to municipalities and hospitals to 
co-create new and innovative products.

Peter Kock Hansen has several years of expe-
rience working with activity and technology at 
ParaSport Denmark. He is currently Head of 
Activity and Members at the Danish Foundati-
on of Neuromuscular diseases.

Lasse Werner Madsen is founder and CEO of 
Levitate, helping people who either experien-
ced leg amputation or were born with it to 
be active by producing high-quality running 
blades at an affordable cost.

Photo by SDU
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Panel 3

Mental health is a buzzword, and there has lately 
been a significant focus on it publicly and in re-
search. Elite athletes' mental health is challenged 
in many ways as they must deal with high stress 
and training load, pressure to perform and public 
scrutiny. Despite this challenging lifestyle, athle-
tes seem to have similar or even higher mental 
well-being than their non-sporting peers. Andre-
as Küttel researcher and famous ski jumper will 
talk about what can we learn from athletes and 

their strategies, and how are their environments 
shaped to focus on performance and mental 
well-being? And how technology can help moni-
tor the mental health of individuals and environ-
ments will be discussed at the conference.

Andreas Küttel is an assistant professor at 
SDU and a former professional ski jumper 
and Olympian from Switzerland.
His research interest are athletes´ mental 
health and (dual) careers.

Gregory Diment is Head of Sports Psycho-
logy for Team Danmark, aiming to create the 
best possible conditions regarding performan-
ce and mental health for Danish elite sports 
and individual athletes, aiming for medals to 
Denmark.

Henrik Horst is CEO of CurveX, which has 
developed a device and software that helps 
you become more aware of your brain, the 
cognitive stages you go through on a daily 
basis, and achieve mental well-being in the 
long term.

Dhruv Seshadri has a PhD in Bio- and Biome-
dical Engineering from Case Western Reserve 
University and is focusing on developing and 
translating medical technologies to optimize 
and improve health and performance.

Henrik Brandt is the former director of 
the sports reporting institute and current 
director of the Sports Platform Denmark. 
He is an independent journalist and runs the 
Consultancy House of Sports.

Photo by Alamy



28 29

Panel 4

Photo by Lars Elbæk

Exergame sports and fitness is the merging of 
exercise and gaming, aiming at interactive solu-
tions that are fun and playful and enhance he-
alth. Most companies developing solutions and 
research in the field apply one or more techno-
logies that track your reaction times, your body’s 
movement, and overall progress. The market has 
seen exergames such as active wall games, dan-
ce & step games, gaming bikes, strength & cardio 
games, like the BHOUT that is part of the panel 
discussion, interactive climbing that you may get 
a glance of in the keynote, and more unforeseen 
games coming up, e.g. standalone-console games 
in the future.

In this panel session on exergames, we will 
discuss trends we believe are pointing towards 
exergames with a scientific basis, plus exergames 
offering novel experiences and novel forms of 
training and gamification of exercises and “Exer-
cisification” of games.
The future exergame success will depend on 
more effective ways of improving motivation, the 
addition of social dimension and flexibility regar-
ding competitive vs collaborative gameplay to re-
tain users, and the play and fun factor will reduce 
the repetitive nature.

Robby van Delden is a researcher at the 
University of Twente (NEL). His research 
focuses on interactive whole-body interac-
tion and persuasion during play. He looks at 
various contexts from stimulating movement 
to transforming social interactions.

Mauro Frota has been active in several Martial 
Arts since childhood. His academic career 
focused on retention in fitness. With over 
20 years of experience in fitness, he created 
BHOUT, the "first boxing bag with a brain", as 
a logical next step.

Jakob Breddam is project manager at DGI 
Impact, which aims to empower entrepre-
neurs to make Denmark the most active 
sports nation through grassroots and sports 
associations.

Peter Gréen is founder and CEO of Fin-
land-based Rehaboo!, making exergames 
for rehabilitation of hospital patients, for 
workplace exercising at office or home, and 
for physical- and cognitive activation of elderly 
people.

Photo by BHOUT
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9. Start-up presentation

Technology reduces sports injuries Technology reduces sports injuries 
– and not just for elite athletes– and not just for elite athletes

A 3D-scan precisely measures your feet. Some 
nifty algorithms process the scanned data. The 
system then automatically designs the insoles so 
that they are a perfect fit for your sporting acti-
vity, e.g. badminton or cycling. Finally, the insoles 
are 3D printed, perfect for your needs and feet.
Excellent insoles are not only comfortable when 
running or walking, they actually prevent injuri-
es. By using state-of-the-art technologies, Danish 
start-up ZOLES takes insoles to a whole new le-
vel and at a price most of us can afford.

“Some of our customers have experienced in-
juries already, and we help to ensure it doesn’t 
happen again. But ideally, we want people to avo-
id becoming injured in the first place – staying 
active is difficult if you get sore knees every time 
you do sport. In collaboration with universities 
and doctors, we have learned that a great many 
injuries in the legs and joints could be avoided if 
people just wore the correct insoles,” said Ceci-
lie Lisberg, co-founder and CEO at ZOLES.

Developed with help from elite athletes – for 
the benefit of everyone

Customised insoles is not a new practice in the 
sporting world. But until now it has been cob-
bler-style, manual cut-and-glue work using stan-
dard insoles to begin with. ZOLES has revoluti-
onised the method, by using 3D printed insoles 
that have the perfect shape for individual feet 
down to the last millimetre.

“We are the only people developing insoles who 
use technology from start to finish. We have the 
most advanced biomechanical AI (editor’s note: 
artificial intelligence) to do this across different 
sporting activities, so the insoles provide the 
support that is required for the specific sport,” 
explained Lisberg.

The insoles are not only made for the individu-
al person, but also for the individual sporting 
activity. The company has collaborated with a 
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number of prominent athletes in order to tra-
in the algorithms correctly – badminton insoles 
are developed in collaboration with the YONEX 
Peter Gade Academy, handball insoles with Dani-
el Svensson and AJAX København handball club, 
and football insoles with a number of Danish 
top-level league (Superliga) football clubs.

“We have used elite athletes to develop insoles 
for the benefit of everyone else doing sports. We 
do it this way for two reasons: for branding pur-
poses and for testing insoles in the environments 
that really matter. Because if the insoles are great 
for elite footballers, then they are also great for 
Joe Bloggs down the road who plays in his local 

club every Tuesday and Thursday,” said Lisberg.

More focus on insoles

Customised insoles are still a relatively speciali-
sed product, but the ZOLES co-founder expects 
that in just a few short years we will see a shift 
where more and more people discover what a 
good insole can do for them when doing sports.

“All of us are getting older and older. We want 
to stay active for as long as possible and we can 
do this if we take care of our bodies. So it makes 
sense that we already use aids in our 20s if we 
want to do sport when we’re 70,” said Lisberg.

JABII

Danish startup ZOLES uses new technology to make customised sports insoles, which prevent 
sports injuries whatever the user’s age, level or sporting activity

This article is published in collaboration with ZOLES and TechSavvy.
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Silent FIT started at SDU in the course Sports 
and Design. Naja emerged with the idea that it 
could be interesting to train precisely where you 
want without disturbing others with the insistent 
music from loudspeakers in the fitness training 
class. Plus, as a participant in Group Fitness, could 
you have the liberty to control the volume you-
rself?
Having that as a starting point, Naja and her group 
at the University of Southern Denmark created 
a concept for the next generation of sound in 

Group Fitness training. The idea was later dub-
bed Silent FIT, which lifts the experience to the 
next level and solves a wide range of indoor and 
outdoor fitness challenges.

With Silent FIT, participants 
are given headphones that 
sit firmly on their heads, and 
the instructor wears a micr-
ophone so that the partici-
pants receive clear instruc-
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tions directly in their ears. The participants get 
an intense and gripping musical experience with 
pure tones, and deep bass delivered simultane-
ously with crystal-clear instructions.

The group fitness provider can have several indo-
or and outdoor activities for the customer who 
invests in the concept. Thereby, Silent FIT optimi-
ses the use of facilities and ensures training to full 
music – anywhere. A stable signal is established 
via radio technology where no extra handshakes 
are required for pairing devices, and an unlimited 
number of devices can be connected.

A quick search on Google shows that Silent fit 
also creates the basis for new companies and 
concepts such as Train4life, SeierFitness and 
many more. The product thus helps spread the 
joy of movement and well-being in the Danish 
population. Today, Silent FIT collaborates with 
DGI, DIF, Danish School Sports and 
Danish Company Sports and has 
Club La Santa as a customer.

A Trustpilot user states, "I had no 
idea what to expect from Silent FIT, 
but I am blown away by what it does. 
And it amazes me that no one has 
come up with it because it's brilliant.
The system makes it possible to train 
outdoors year-round at all times of 
the day. The fact that you decide the 
sound level yourself makes the trai-

ning feel even more on your terms, and that is 
probably the most significant difference from the 
sound we know. At the same time, you have the 
teacher very close to you without the person 
having to scream hoarse or strain their voice. It 
makes - for me - the training much more pleasant. 
Something that has surprised me is the sense of 
community that arises, even though everyone is, 
in principle, in their own 'bubble'."

Today combining her passion for fitness, commu-
nity and great sound, Naja emphasises the im-
portance of helping students gain the skills to re-
alise an idea into a business. "I know it all started 
back when I studied and was challenged to invent 
a solution to a problem in an area of interest, and 
even though it was "just" a school project back 
then, I am certain that Silent FIT exists and op-
timise the way we use sound for Group Fitness, 
because of that."

Start-up presentation

Silent Fit – what is it?Silent Fit – what is it?
During COVID-19, there was a reason to exercise outdoors. People wanted to exercise together but 
at a distance. A need arose to practice fitness or team training outdoors without disturbing others.

By Lars Elbæk

Photo by Silent FIT

Photo by Silent FIT
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10. Sports Entrepreneurship 
Education

A sports education can lead to a lot more than a job as a PE-teacher or sports association 
consultant. The industry is undergoing rapid change, which can lead to new competencies – 
and the University of Southern Denmark (SDU) has found the recipe for meeting demand.

This article has been written in collaboration with SDU and TechSavvy.

A sector that is changing rapidly: A sector that is changing rapidly: 
Today sports professionals must Today sports professionals must 
also manage technology and en-also manage technology and en-
trepreneurshiptrepreneurship

If you love sports, then a university degree in 
sports is the ideal education for you. And with 
the sports industry undergoing rapid develop-
ment in recent years, completely new career 
paths are opening up. It is a development that is 
based on technology and entrepreneurship and 
SDU already began to offer its “Sports, innova-
tion and Entrepreneurship” sports degree nine 
years ago.
Lars Elbæk is a lecturer at the Department of 
Sports Science and Clinical Biomechanics at SDU.
“I really want to help to educate the future la-
bour market in sports, and the market is ch-
anging while the industry is growing, becoming 
more private sector and business driven,” explai-
ned Elbæk.

Students still receive the traditional education in 
sports, but at the same time they learn to put 
it in the context of the new and growing part 
of the sports market which is screaming out for 
qualified professionals.

“We have to educate the students to have ano-
ther mindset that is other than learning to be-
come high school sports teachers or consultants 
for organisations. It’s about 
establishing a mindset in the 
students that is experimental 
and proactive, where you learn 
quickly through feedback from 
customers and use the resour-

ces you have available,” said Elbæk.

A bridge to the sports industry
Sports education’s closest partners have always 
been sports organisations and associations. But a 
private sector industry is growing rapidly, and the 
sector is about to change, to think more in terms 
of marketing and technology.
To get closer to the changes, the universities 
have started to work closely with the private se-
ctor – much as they do in engineering and busi-
ness education programmes and elsewhere. For 
example, right now a project between SDU, Aal-
borg University, the University of Copenhagen 
and Sports Lab Copenhagen is underway, finan-
ced by “Fonden for Entreprenørskab” (commer-
cial foundation supporting young people), aiming 
to build bridges to the private sector:

“Our position is that the sports industry is 
a unique context and must be included in the 
sports-cultural self-perception. This means we 
have to make more specific bridging models, so 
that students gain a more specific industry un-
derstanding – regardless of whether they intend 
to establish a startup or work in the industry,” 
said Elbæk.

It means in practice that students get some 
other types of courses during their education 
programme, and that the programme is organi-
sed in the university’s startup environment and 

lastly, it is linked to the external sports industry’s 
ecosystem.
“They must learn to focus on the customer 
or end user. It is not the most natural thing in 
our environment, where traditionally the coach 
knows best. But when it succeeds, it makes a 
huge difference, and it is helping to form the fra-
mework for the establishment of entrepreneuri-
al ambitions among students,” said Elbæk.

Facts: Sport, Innovation and Entrepreneurship
The Sports, Innovation and Entrepreneurship 
course has existed for nine years. Students are 
taught traditional sports, such as dancing, trans-
formation of energy and ball sports – but they 
also learn about the UN’s Sustainable Develop-
ment Goals, digital design and marketing.
The course has led to 40 company projects, of 
which three are functioning today. Together they 
have received investment of over DKK 5.5 mil-
lion.

Sports Entrepreneurship 
Education

Photo by SDU
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Introduction
Our vision is to make movement-based design 
approaches and practical movement-based de-
sign activities accessible to a broader audience 
of designers and movement professionals who 
are not movement experts. But even as sports 
experts in our design practise, we find it challen-
ging to translate an embodied and movement-ba-
sed design approach into design practice. Recog-
nising this challenge, we see a need for creating 
a bridge between practice and theory in move-
ment-based design. Based on the bridging con-
cept (Dalsgaard & Dindler, 2014), this concept 
paper presents a movement-based design fra-
mework to bridge the abstract idea of embodied 
cognition and concrete movement-based design 
practices.

When designing "for" and "of" movement, de-
signers are recommended to use movement as 
part of the design activity and build awareness of 
the fleeting and immediate movement experien-
ce (Schleicher et al., 2010; Márquez Segura, 2018; 
Elbæk & Friis, 2017). With this, we recognise the 
human body as more than a physical object in the 
world. It is a feeling and perceptualising body that 

creates meaning in interaction with objects, the 
context, and other humans. As Malinin (2019) ar-
gues, creativity must be understood as a dynamic 
relationship between bodily movement, environ-
ment, and cognition. Based on the philosophy of 
embodied cognition, we, along with other scho-
lars, argue for an understanding of how we can 
unleash creativity in design processes. 
In design practice, however, designing sustainable 
solutions for and of movement poses a challen-
ge for designers regardless of the target domain 
(such as technology-driven games, sports perfor-
mance, physical activity, and fun and enjoyment in 
physical play etc.). As Segura et al. (2016) state, 
it can be challenging to design immersive bodily 
experiences due to the lack of spatial and social 
context in design activities. It, therefore, requires 
the designer to facilitate the right mindset by de-
signing the optimal process through choosing and 
interconnecting methods to explore embodied 
movement as a medium of creativity. Therefore, 
the successful application of movement-based 
design relies primarily on the individual desig-
ner's knowledge and practical movement skills 
(Svanæs & Barkhus 2020). It requires effort from 
the designer in planning, facilitating and analysing 

11. Movement-based  
Design Method Card Model

movement insights. Therefore, the designer must 
possess both confidence and skills to facilitate 
and engage in movement-based design (Ander-
sen et al., 2020).
We believe that there is a gap of no move-
ment-based design frameworks available to ad-
vance theory-grounded movement-based design 
practice and with movement as the crankshaft 
of the design process. In the domain of exertion 
game design, Müller et al., 2011 have created an 
exertion game design framework with the mo-
ving and active body as one of four elements. 

However, we believe there is a need for a move-
ment-based design framework with the moving 
body as the approach's core.
Thus, we want to democratise movement design 
and unleash movement creativity for engineers, 
designers, and students and enhance sports and 
movement professionals' awareness of their core 
design competencies. The 4M-framework we 
present bridges abstract theory and design pra-
ctice through a holistic view of movement-based 
design, which can be applied across contexts and 
target domains. We believe in our mission th-

Design Method Card Model

Mind the gap – the 4M bridge between 4E-cognition and movement-based design

Author version: Elbæk, L., Lekbo, S., Hansen, R. E., Kaos, M., & Andersen, R. V. (2022, September). Mind the gap: The 4M Bridge Bet-
ween 4E-Cognition and Movement-Based Design. In European Conference on Games Based Learning (Vol. 16, No. 1, pp. 208-215).

Permission to make digital or hard copies of part or all of this work for personal or classroom use is granted without fee provided that copies 
are not made or distributed for profit or commercial advantage and that copies bear this notice and the full citation on the first page. Copy-
rights for third-party components of this work must be honored. For all other uses, contact the Owner/Author.
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rough this embodied design approach to support 
the creation of more sustainable and engaging 
movement-based design solutions.

Applying a “bridging concept” between  
embodied philosophy and movement methods
Practical design research happens in the re-
search themes and activities between philoso-
phical, theoretical, methodological, design activity 
(methods), and the making of designed solutions 
(Koskinen et al., 2011). A bridging concept brid-
ges the themes and activities, and is a mean for 
limiting thoughts, supporting a discussion, and 
planning supported by the intermediate know-
ledge one has. 
Created by Dalsgaard and Dindler (2014), the 
bridging concept forms an intermediary link in 
its ability to bridge the gap between an abstra-
ct overarching theory and concrete practice. A 
bridging concept consists of three defining con-
stituents: a theoretical foundation, a set of de-
sign articulations, and a range of exemplars that 
demonstrate the scope and potential of their 
application. Following Stappers & Vissers (2014) 
terminology we create a bridge between the ab-
stract level of the philosopher and the concrete 
level of the designer via our framework.
The framework supports future facilitators and 
designers who wish to understand the means 
and mechanisms of creating an immersive pro-
cess for movement-based designs. Even though it 
is an inherently unstable and intermediate form 
of knowledge (Dalsgaard & Dindler, 2014), the 

framework is meant to support the design pro-
cess and not hinder it. 

Approaching Movement Creativity through 
Radical Embodied Cognitive Science
Designing creatively for and of movement is hig-
hly immersed in the personal being of the de-
signer and interwoven into the external world. 
Thus, applying a philosophical concept that uses a 
holistic understanding of cognition is preferable. 
Radical Embodied Cognitive Science (RECS) fra-
mes cognition to embrace the brain, body, and 
the world in a dynamic system (Malinin, 2019). It 
goes beyond seeing the brain/mind as a compu-
ter located in the head disconnected from the 
environment and sees cognition as a constitution 
united between mind, body, and the world. A way 
to understand RECS is by the 4E concept, which 
involves the body and the body's situatedness 
in the environment (Newen, Bruin & Gallagher 
2018). Each concept within 4E is each intert-
wined with one another, making the cognition 
process complex and always embodied, embed-
ded, enactive, and extended. 
Embodied cognition refers to the premise that 
perception and cognition are embodied and im-
pact whole-body interactions with the world. 
Mental phenomena such as perception, memory, 
reasoning, language, emotion, and consciousness 
are constituted and depend on the entire body. 
In the concept of RECS, embedded cognition is 
understood as rooted within a specific context 
and oriented toward action (Newen, Bruin & 
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Gallagher 2018). Thinking in action is related to 
how the environment allows focusing on the re-
lationship between our improvisational or adap-
tive actions and the situation. 
Enactive cognition relies on motor activities (ac-
tion) and sensory perception, and there is no sig-
nificant difference between acting and perceiving. 
Enactive cognition is interactive with the biologi-
cal and nonbiological environment and requires a 
continual negotiation between the individual and 

the collective community. 
In extended cognition, thinking is understood 
beyond the body and the mind. Here, physical 
things in our environments are seen as part of 
the cognitive system, and we must understand 
our beings-in-the-world as a connection and a 
constitution between our body and the world.
Putting this understanding of cognition as a com-
plex process involving the 4E's, "embodied creati-
vity includes creative expressions and processes 

Design Method Card Model
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that emphasize or are generated by the physical 
body. This view of creativity highlights physical re-
sponses within creative practice and is attentive 
to the influences of space, environment, materi-
als, and the individual's relationships to other bo-
dies" (Griffth, 2021). We view this understanding 
of cognition as stressing that the state of being in 
the world should be considered when designing 
for, with, and of movement in sport, movement, 
and play. We must consider how to practice de-
sign for movement in a social and cultural world, 
where our bodily engagement with the environ-
ment is part of cognition and creativity.

The genesis of the 4M framework
We used constructive design research methodo-
logy (CDR) (Koskinen et al., 2011) as an over-
arching approach to structure in designing the 
framework. In CDR, the creation of a design is 
founded on both abstract theory and practical 
and research-based knowledge, and the creation 
of physical or social artefacts is the key to know-
ledge production. In our process, we constructed 
and re-constructed a provisional framework, ai-
ming at encapsulating our understanding of the 
overall movement-based design process. Our 
design process was advanced by several works-
hops, building prototypes of methods cards, 
building prototypes of the framework, testing 
movement-based practices, conducting desktop 
research, and discussing theoretical and practical 
aspects. We summarise this process three years 

process in two distinctive phases we call Stor-
ming and Symphony. The storming phase consists 
of an explorative approach for iteratively crea-
ting movement-based methods cards and the 
framework. In the symphony phase, we tested 
movement methods and the framework and 
consequences of our decisions.

Presentation of the 4M framework
Based on the design process, we have developed 
the 4M framework as a model for understan-
ding approaches when designing for, of, and with 
movement in sport, technology, game, and play. 
The 4M framework consists of four elements 
of movement-based design activities: Movement 
modifiers, Mood setters, Movement methods, 
and Movement concepts (figure 1). The 4M mo-
del illustrates a box placed on top of Modifiers 
that you can use along with the three other ty-
pes of movement methods. The box’ red foun-
dation (bottom) is the Mood-setting. The green 
movement methods on the left side of the box 
embrace design methods with a Movement-first 
approach. The right blue side of the box repre-
sents Movement-concepts of knowledge.

The framework is inspired by Karoff (2013) un-
derstanding of play as a triad interplay between 
play media (nouns), play practices (verbs) and play 
moods (bodily state of being). The framework 
takes a constitutional stand in movement-based 
design (Andersen et al, 2020) acknowledging the 
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movement-first approach (Segura 2016) and mo-
vement as a medium for different aspects of de-
sign activities (Loke & Robertson, 2013), adding 
specific movement and sport theory and eviden-
ce. The framework enhances an understanding 
of how to create and enrich a movement-based 
creative design environment. In developing a mo-
vement-based design framework we strive for 
making movement-based methods navigable and 
actionable in the fields of interaction design, game 
and learning design as well as in sport & physical 
activity design. With 4M, we strive for having a 
medium to gain confidence in using movement 
in design practice. The target users of the fra-
mework are stu-

dents and design professionals across disciplines 
such as engineering, design and PE, sports, and 
movement-health.

The four constituents are independent of each 
other. Consequently, any chosen movement met-
hod does not rely on a corresponding mood (set-
ting) or a relevant movement concept. By adding 
the different constituents, we suggest that a mo-
vement-based design practice has different layers 
and perspectives, and that designers or facilita-
tors must understand and plan design processes 
recognising these layers and perspectives.

In the next sec-
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Methods
Movement

Setting
Mood

Concept
Theory

Modifiers

Modifiers

Figure 1: – the 4M fra-
mework for movement- 
based design
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tion, we provide a description and examples of 
the four constituents to give an image of the se-
parate elements and how they guide the move-
ment-based process.

Mood setters 

Having movement at the centre of interaction 
design and as the medium of design, it is our 
experience that being in the ‘right’ state of body 
being is essential for choosing a movement first 
approach in the design activities and thus pra-
ctising warm-up like activities. The Oxford Dic-
tionary of Sports Science & Medicine defines a 
warm-up as typically comprising “mild exercise 
to raise tissue temperature and stretching” and 
“to prepare the athlete psychologically”.

We propose and classify a variety of warm-up 
games as Mood Setting. The activities prepare 
participants physically, socially, mentally, and for 
movement design purposes, also include embodi-
ed creativity training. It embraces activities such 
as icebreakers, warm-up exercises, team buil-
ding, and physical technology-supported games 
(Márquez Segura et al., 2021). We use a typology 
for making the Mood-setting method identifiable 
regarding function in the design processes. The 
typology contains Exertion, Playfulness, Body 
Awareness, and Creativity. Altogether, the Mood 
Setting activities are warm-up like energisers 
with a creative potential. For the participants 
they typically take place before the primary de-

sign activities and can be applied to energise the 
design process. Furter the movement methods 
will be searchable by the duration of set-up time 
and proposed activity time, proposed number of 
people participating (social configuration), and 
material (props) needed.

Movement Methods

Design methods are generally known as a desig-
nedly way of working in a design process. Well-
known design methods are brainstorming and 
sketching with the general idea of using primarily 
cognitive processes. The framework constituent 
of Movement methods contains design methods, 
which use movement as a medium to explore, 
stimulate and activate designers and their crea-
tivity in a design process (Andersen et al., 2020). 
The use of movement as a part of the design 
process stems from practices such as dance, 
sport, rehabilitation, and theatre (Höök et al., 
2017). It has sparked the emergence of embo-
died sketching (Segura et al., 2016) and move-
ment-based interaction design disciplines (Loke 
& Robertson, 2013). We acknowledged the body 
and movement as a way for designers to engage 
in design challenges to pursue insights (Andersen 
et al., 2020).
The Movement-based methods have a specific 
context-bound design goal. Dividing the methods 
through how they use movement as a medium to 
achieve the design goal, we informed by Ander-
sen et al. (2020), further develop the categori-
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sation of the methods into Exertion, Playfulness, 
Body Awareness, and Role-Playing. Furter the 
movement methods will be searchable by the du-
ration of set-up time and proposed activity time, 
proposed number of people participating (social 
configuration), and material (props) needed.

Movement concepts 

Informing the design, we propose using multi- 
and cross-disciplinary research-based evidence 
and theory as a knowledge foundation when 
designing for and of movement, sports, and in-
teraction technology. Peters, Loke and Ahmad-
pour (2020, p. 417) define a concept (cards) as 
“Some tools present chunks of expert knowled-
ge in a manageable manipulable form”. Based on 
different disciplines in scientific areas, we have 
developed Movement Concepts in the areas of 
Philosophy of Sports and Movement, Psychology 
of Humans, Humans in Society, Motor Learning 
and Biomechanics, Physical Training and Physio-
logy, Sports, Games and Play, and Sports and Mo-
vement Technologies. The Movement Concepts 
includes manageable descriptions of theories, 
knowledge, and evidence, plus generative questi-
ons, and reflective questions to support informa-
tive decisions making in the design process.

Movement Modifiers

Movement modifiers include cards and physical 
artefacts that support, modify, tweak, or disrupt 
design practices. Informed by Peters, Loke and 

Ahmadpours’ (2020) review, method cards for-
med as props, fuel divergent thinking as a scaf-
folding of the design process. The artefacts sti-
mulate physical exploration and creativity when 
participants use them in design and real-life set-
tings. Engaging and moving with the artefact can 
be generative for the design activities. Modifiers 
can also be words or pictures related to a sport, 
movement, or sports theme, and they are pla-
ceholders representing components within a sy-
stem. Modifiers can tweak movement like, e.g., 
via cards of movement qualities, types of core 
movements, movement metaphors, different 
sports disciplines, play and play elements. Mo-
vement can be modified using technologies and 
game genres and types. Modifying people using 
personas and constraints. Modifying motives th-
rough experiencing movement through different 
lenses & logics, stances & values, and perspecti-
ves of movements.

Bridging the framework to practice
We will exemplify the framework from two per-
spectives: 1) "design of movement" in the Crea-
tive Acrobatic Body course for sports science 
students and 2) “design for movement” with the 
HangXRT bodystorming case. For the 4M model 
in use, we first describe the case then, the con-
cept of the 4M model is related to practice use.

Case presentation: The Creative Acrobatic Body

The Creative Acrobatic Body is a 3 ECTS ba-

chelor course for Sport Science Students at our 
local university's innovation track. The students' 
course task is to create a bodily acrobatic per-
formance informed by or invented from move-
ment cultures of their own choice, e.g., parkour, 
new circus, creative gymnastics etc. The student's 
assignment is to produce an informative inspi-
ration video showing parts of the performance 
and core elements of the process of creating said 
performance. The course provides students with 
the knowledge and practical experiences in dif-
ferent acrobatic movement practises. We intro-
duce how embodied creative and playful learning 
processes unfold within innovation. The course is 
structured as 1) formalised lectures and 2) prac-
tical workshops. Before any practical workshops, 
the students participate in a lecture-based on the 
coming practical workshop (e.g., the culture of 
parkour, gymnastics, parkour, or new circus).

Applying the 4M framework in the works-
hops, we recognise icebreakers, warm-up, and 
team-building activities to enhance the partici-
pants' mood-setting towards playfulness, trust, 
and creativity. A Mood-setting activity used was 
"Follow the leader". In the workshop, we intro-
duced and practised movement creativity based 
on the structure of the 4M framework by;
1) using Modifiers, physical prompts (artefacts), 
movement qualities images, and play formats on 
word-cards as embodied creativity disrupters
2) improvising movement as a Movement met-
hod to explore acrobatic movement possibilities
3) using the context and theme knowledge from 
the formal lectures to reach the design goal as a 
representation of Movement concepts
4) using music to facilitate creativity and, as such, 
representing a Modifier (Segura et al., 2016).
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The last workshop element was video documen-
tation of a mini-performance for further feed-
back and reflection on the process of working 
with embodied creativity.
In their self-guided work, the student applied mo-
vement methods such as props and gym equip-
ment experimentation as an emergent move-
ment method represented in the 4M framework.
The workshops and the students' self-guided 
project work illustrate how both facilitators and 
students apply the 4M framework and the move-
ment methods, respectively, in their teaching and 
learning. It includes designing and practising their 
performance and sharing visual (video) know-
ledge to inform other potential users' embodied 
creativity and "design of movement".

Our next case shows the 4M framework's po-
tential focus on designing for movement.

HangXRT bodystorming through the 4M framework

Segura, Vidal and Rostami (2016) created the 
workshop HangXRT to design computing te-
chnology games that encourage vigorous physi-
cal activity and physical fatigue. The workshop's 
background lies in the knowledge of how physical 
fatigue resembles what happens with real-world 
sports, and such a game provides physical and 
cognitive advantages.

Segura, Vidal and Rostami (2016) succeed in al-
lowing participants to engage in embodied ways 

of designing supported by an atmosphere of 
physical and social play. The general idea of the 
workshop was to utilise the principle of show, 
don't tell and let the environment become a de-
sign resource. The generative workshop appro-
ach involved an on-the-spot complex design spa-
ce of people, technologies, artefacts, and physical 
elements in a bodystorming session to envision 
and act through physical activities. The core ar-
tefact was the TRX suspension trainer, a piece 
of equipment attached to the ceiling. Participants 
hung and moved with, within and around the 
TRX. Other playful artefacts were provided as 
inspiration for the participants, and the facilita-
tor instructed them to take turns in their expe-
rimental actions with the TRX and the artefacts.

Understanding HangXRT through the 4M fra-
mework, we see Segura, Vidal and Rostami (2016) 
utilise movement methods by placing the TRX at 
the centre of the room and making the parti-
cipant experiment with movement through the 
TRX and the principle of show don't tell. 
The participants were encouraged to involve 
other artefacts to change the perception of the 
movement and the concept. The group is ob-
served bringing in balls, skateboards, and mats 
for tweaking the bodystorming process (Segu-
ra, Vidal & Rostami, 2016). In doing so, aiming 
toward physical exploration instead of classic 
cognitive problem-solving and the artefacts are 
seen as modifiers supporting this physical explo-

ration. While at the same time recognising the 
mood-setting part of the 4M framework by ad-
dressing the artefacts as playful artefacts.
The Movement-concepts of the 4M framework 
stem from the participants involved in the pro-
cess. The participants were experts in physical 
activity, exertion games and motivation; the the-
ory was the foundation of the design (Segura, 
Vidal and Rostami, 2016).

The design of the technological solutions for 

TRX starts with a movement first approach. We 
show the potential of using the 4M framework 
to analyse design activities and structure future 
developmental processes alike.

Designing with movement – implication, reflections, and 
recommendations

We for now proceed with our reflections on the 
bridging of the 4M framework with the 4E the-
ory and we will discuss implications, reflections, 
and recommendations.

Design Method Card Model Design Method Card Model
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Alongside the sports and movement focused 
technology trends new design approaches have 
emerged, focusing on full-body interactions by 
actively working with the lived body’s capacity 
to sense, feel, and create. We have to a lesser 
extent been able to bridge an embodied under-
standing of cognition and movement-based de-
sign approach into practical design activities. We 
created the 4M framework to bridge the theory 
of 4E and with this enhance the practical use of 

4E creativity (Malinin, 2019). As Malinin (2019) 
states, based on the 4E, “creativity does not be-
gin with an idea in the head that is subsequently 
realized; it emerges through interactions with 
others and artefacts of the material environ-
ment”. The 4M framework makes a bridge for 
non-movement experts and experts to under-
stand and structure movement focused design 
processes that take into consideration the ele-
ments of 4E – embodied, embedded, enactive and 

extended cognition in both divergent processes 
and convergent processes of a design process. As 
4E operates with an extended form of cognition 
involving bodily, material/technological, socio-cul-
tural, and temporal dimensions (Malinen, 2019) 
the 4M has a Mood setting to promote a forth-
coming social-cultural environment.

The embodied dimension of 4E points to the 
embodied being and thus the mood of your 
body being will affect the creative potential. 
As the phenomena of perception, memory, re-
asoning, language emotion and consciousness 
are constituted and depend on the entire body. 
The Mood-setters as warm-up games are dra-
wing on these cognitive phenomena from a mo-
vement-based and playful approach striving for 
loosening up for internal creative potential as 
well as reaching out for and connecting to fellow 
participants taking part in the design activities. 
The Mood-setting activities have affective, social, 
trust formation, perceptual, cognitive, and physi-
ological outcomes. As such warm-ups as embo-
died games show potential toward unlock inno-
vation, creativity, and intelligence (Segura et al., 
2021). The Mood-setting we interpret as having 
an embodied metaphorical creativity training di-
mension. Thus, drawing on how movement may 
enact embodied metaphors. It also draws on that 
walking and particularly free walking improves 
divergent thinking (Malinen, 2019).

The Movement methods involve bodily actions, 
and the modifiers give access to a wide variety 
of material and technological artefacts. Thus, for 
Segura (2016), the embodied ideation is realized 
in the participants' lived physical and social life 
world. The holistic approach that Segura is de-
scribing in most aspects builds on the potential 
use of 4M and primarily on perception-in-action 
as defined for the enactive perspective of the 4E 
model and makes a movement first approach by 
Segura (2016) actionable. The 4M framework we 
believe used in an open and situational adaptive 
way will be part of forming design as creativi-
ty-in-the-wild (Malinin, 2019). 

In developing the framework, our focus was on 
design for movement and design of movement as 
described in the two cases. Although we recogni-
se the framework is more than of and for move-
ment in design with movement. We are convin-
ced the framework can also be used in numerous 
design settings, e.g., bus stops, supermarkets etc.

Conceptualising movement as a medium that 
stimulates, forms or catalyses insights within the 
design process, we reject a focus on how much 
movement. Instead, we advocate for how mo-
vement promotes energy and catalyses insights, 
we argue for design activities not directly related 
to design for and of movement. For this, the 4M 
framework could be relevant for designers and 
non-experts of movement to use movement-ba-
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sed and embodied design approaches.

Concluding remarks
Authentic movement-based design requires sym-
pathy with the movement, and the context, esta-
blishing a forthcoming interaction between the 
participants, fostering a creative body being and 
thus enhancing positive, creative moods among 
the participants in the co-design processes. The 
4M framework is based on the prerequisite that 
the environment is an umbrella term to describe 
both human-specific environment (habitat) and 
actor-specific environment, the outside world. 
It is evident that bodies, artefacts, and environ-
ments shape creative processes (Malinin, 2019). 
First, it involves an experimental examination of 
embodied metaphors associated with creative 
thinking reified through mood-setting in the 4M 
framework. Second, it involves a systemic appro-
ach that implicates the whole creative process of 
problem finding and forming, generating, testing, 
and elaborating on ideas to develop a product 
or service (Malinin, 2019). This approach in the 
4M framework is reified in the Movement-met-
hods and through Movement-concepts. Thus, 
Modifiers are available for tweaking both the 
Mood-setting and the Movement-methods and 
the Movement-concepts. 
We recognise that testing and evaluation of the 
4M framework and its grounding in the 4E radical 
embodied cognitive science still will have to be 
established to document the actual value of the 

framework
Activity Design is an analytical lens towards con-
ceptualising such designerly practices that, fully 
or partially, aim to design what people do. There 
exist numerous examples of activities that we 
enter into, sometimes just once and sometimes 
more regularly, that have been (or are conti-
nuously in the process of being) deliberately de-
signed.
• Paying your ticket in the front of the bus.
• The ride of an amusement park.
• A panel debate.
• A traffic light.
• An online game.
• A physical training class.
• A theatre performance.
• A larp (live roleplaying game).

Activity design can be seen as a generalisation 
of service design [61], but without the latter’s 
emphasis on servicing a customer. It builds upon 
practice theory [118], theories of social schema-
ta [50], and practice-based design [147], but 
rather than arguing that design should adapt to 
practices, it emphasises how activity design can 
be done to circumvent established patterns and 
norms, and to establish entirely new activities or 
change existing practices. It is also influenced by 
theories of Situated Action, in its emphasis on in-
the-moment action and how it is shaped by con-
tingencies of the situation [146], and Distributed 
Cognition in its focus on how different objects 

support understanding and action [60]. Within 
HCI, it stands in contrast to a more traditional 
technology-centric design stance. While both ul-
timately target the experience of users’ engage-
ment, traditional HCI center on the design of the 
technology/object/artefact itself.
Game Design is very influential in this approach. 
In general, games are a great example of activi-
ty-centered design. As [131] put it: “[…] Game 
designers don’t just create content for players, 
they create activities for players, patterns of ac-
tions enacted by players in the course of game 
play.” Just as Game design, activity design is se-
cond order design [170], and emphasises the rich 
plethora of materials available for its design [95]. 
An example of an activity-centric approach to 
embodied design is Márquez Segura’s work on 

embodied core mechanics [91], which suggests 
a work process for designing embodied activity 
through focusing on key actions at the core of 
that activity, the embodied core mechanics, and 
identifying and developing material and imma-
terial elements that support those actions. The 
latter includes technology, but also non-digital 
artefacts as well as spatial and social elements 
shaping action, such as the physical layout of the 
room, or rules of interaction. These are conside-
red resources for design.
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12. Facilitating Movement 
-Based Design Method

INTRODUCTION
Research in the CHI PLAY community includes a 
very active strand on movement centric and em-
bodied playful applications, such as exergaming 
[8], active immersive VR applications [35], sports 
and sportful applications [9, 23], rehabilitation 
[24], dance and circus [15], and many others; 
movement is seen as a vital material for games 
and play (cf. [6]). Designing and building this type 
of applica- tion requires new design concepts, 
guidelines, and lenses [18, 22, 27]. For example, 
Mueller and Young [18] describe how sportsH-
CI can benefit from designing for facets such as 
humility, the sublime, or for sacrifice. In addition, 
though, this type of design work requires diffe-
rent design activities. In design for movement (to 
facilitate movement) and design of movement 
(movement improvisation), de- signers are re-
commended to design with or through move-
ment (the body as a creative resource), that is, 
use movement as a medium or instrument in the 
design activity and build awareness of the silent, 
fleeting and immediate movement experience [5, 
14, 26]. Current activities for movement-based 

design (MBD) include body storm- ing, embodi-
ed sketching, experience prototyping, and others 
[e.g., 3, 13, 19, 33]. The role of body movement as 
a source of creativity has been explored [14, 26, 
34], pointing at methods and outcomes as well as 
the importance of facilitating the right mindset 
and way of acting through activities and environ-
mental stimuli. In particular, play can open up 
creative potential “silently hidden” in the body; 
Börghall [2] describes that the courage to play 
and be playful is the entrance to being creative.
To make the growing collection of methods and 
approaches
accessible to a broader audience, the Erasmus+ 
project “Method Cards for Movement-based In-

Aims and Contribution

This paper addresses one specific challenge in the 
context of MeCa- MInD: in our experience, move-
ment-centric design activities place particular demands 
on the facilitator who guides the activities to- wards 
fruitful outcomes, in addition to and distinct from fa-
cilitation approaches for the typically somewhat more 
cognitive, sticky-note- whiteboard-and-tangible-proto-
type types of design methods. Plus, we see a challenge 
regarding how to teach facilitation – because the in-
dustry not only needs designers who can participate 
in these methods, but also experts who can take the 
lead in these activities: beyond mastery of the met-

Facilitating Movement 
-Based Design Method

teraction Design” (MeCaMInD 1) aims to gather them 
into a comprehensive and accessible method card to-
olbox. This project, therefore, involves making inven-
tories of existing methods, categorizing and grouping 
methods based on crucial distinctive features [1], and 
micro-packaging them into accessible method cards 
and support for navigating the collection. Further-
more, a primary aim is to explore the teaching with 
/ of these methods in various curricula ranging from 
sports and movement to the engineering domain – to 
deliver a new generation of designers who can tap into 
the playful, play-oriented, embodied, movement- based 
perspectives to design.
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hod into the facilitation and guidance of others 
in this design work. In this paper we therefore 
aim to explore the facilitator roles and their fa-
cets for movement-based design. We embed our 
discussions in literature and the context of our 
own experiences, leading to initial steps for a 
framework describing facilitation for MBD speci-
fically, recommendations for facilitation of move-
ment-based design activities, and teaching.

Background
According to Mosely et al. [17], the primary role 
of a (design) fa- cilitator is to make space for 
dialogue and assist group members in collabora-
ting, so they can approach the design themes and 
chal- lenges in new ways and generate new ideas. 
According to Hunter et al. [10], the facilitation of 
groups originates from co-operative movements 
that aim to ensure group members can fully par-
tici- pate in decisions making if they demand so. 
They align this with a democratic model rather 
than a co-operative model. The demo- cratic 
model requires co-operation and participation 
in majority decision-making, and the democratic 
model state it as the best way to make decisi-
ons. The authors elaborate on the continuum of 
decision making, with autocracy (single person 
decision making) on one side, democracy in the 
middle, and they set ‘co-operacy’ (new word) on 
the other. The authors state that democracy and 
autocracy are both practical and have advantages. 
Although the authors argue towards co-operacy, 

they believe it is used negligible because of cul-
ture and less societal trained skills. In their view, 
the facilitator role is comparable to a leader or 
chair of a committee for which they have been 
elected, and a facilitator is skilled in guiding a 
group in co-operative processes, including sha-
red decision-making to fulfill its purpose in the 
best manner — focusing on managing design 
activities, unlike managing the content. Hunter 
et al. [10] de- scribe the shift from dependence 
(autocracy) through independence (democracy) 
to interdependence (co-operacy).
Facilitation as a practice is a fundamental met-
hodological chal- lenge in Participatory Design 
(PD) and Human Computer Interac- tion (HCI) 
discourse. Dahl and Sharma [4] argue that par-
ticipatory design facilitators significantly impact 
participatory activities and outcomes and propo-
se six facets of the facilitator’s role: 1) Trust buil-
der, 2) enabler, 3) inquirer, 4) direction setter, 5) 
value provider, and 6) users’ advocate. Each role 
was associated with specific re- sponsibilities and 
strategies. In addition, facilitation requires ‘core 
design competencies’ [16], particularly design 
process knowledge and understanding. Mosely 
et al. [16] identify facilitation as the process and 
act of drawing on and applying design processes 
and approaches to enable dialogue and ideas to 
emerge within partici- patory design contexts in 
developing novel solutions to complex problems.
 
In this, the facilitator’s approach and characteri-

stics play a cru- cial role in shaping a project’s 
dynamics [16, 29]. Starostka et al.
[29] showed that Design Thinking facilitation is 
practiced in var- ious ways, recognizing a conti-
nuum between a Methods-focused approach on 
one end and co-facilitation on the other. They de- 
scribe this in four facets: 1) understanding Design 
Thinking from a tool perspective vs. a mindset 
perspective 2) focusing on solutions vs. problems 
3) having a planned vs. emergent process 4) indi-
vid- ual vs. shared leadership. They highlight that 
each parameter is a continuum and that the fa-
cilitator’s approach can change, either voluntarily 
(e.g., adjusting to the group’s development) or 
involun- tarily (e.g., by group pressure or implicit 
habits and preferences of the facilitator).
Specifically for movement-based design methods, 
additional con- siderations come in. Svanæs and 
Barkhuus [30] propose theoreti- cal perspectives 

such as Gibson’s ecological theory of perception, 
Dewey’s aesthetics, somatics, and introspection, 
as a takeoff point for the facilitator’s instructi-
on and guiding movement-based meth- ods. They 
further propose that the facilitator be aware of 
and make explicit the theoretical and philosophi-
cal stances of facilitating the movement-based 
design activities.
An essential role of a facilitator in MBD is to 
create a safe and welcoming space where the 
design activities can take place. People may feel 
exposed and embarrassed performing move-
ment activities. As such, the initiation of icebrea-
kers and team building are essential elements of 
a well-performed facilitator role. Such activities 
often strengthen the playful mindset and crea-
tive body being. Thus, a playful approach will be 
part of unfolding movement-based creative re-
sources of the participating bodies. According to 
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O’Shaughnessy and Ward [20], Lee et al. [12], and 
Svanæs and Barkhuus [30], train- ing activities for 
participants such as improvisation and somaes- 
thetic reflection may create a better starting 
point for participation in the design activities and 
thereby a more favorable outcome of the design 
activities.
This is not only a matter of getting rid of possible 
awkwardness and sense of unsafety (due to the 
unknown), it is literally about de- veloping skills 
to be more sensitive to what the body tells and 
how to communicate this to oneself and others. 
That may be particularly important if the parti-
cipants have little or no movement experience. 
Thus, an additional primary role of a facilitator 
of MBD methods is to motivate and engage par-
ticipants in play and movement and encourage 
the individual to incorporate their own bodily 
experi- ences, feelings, and senses as a source of 
knowledge, inspiration, and testing of concepts 
and prototypes (see e.g., [13, 21].
“Show don’t tell!” is an approach proposed by 
Márquez Segura et al. [19]. On the other side, 
Lee et al. [12] describe how it is also essential 
to document and share the embodied and sub-
jective experiences that arise from doing MBD 
activities; they describe somaesthetic reflection 
using verbalization as a method. This “doing” and 
“reflecting” are modes that the facilitator and 
participants need to take and change over time. 
Höök et al. [11] describe how the tacit know-
ledge from our bodily experiences can be very 

challenging to verbalize.
In summary, we see the participants’ embodi-
ment contributing to movement-based design, 
resting on four pillars of facilitation of a safe and 
welcoming design space among participants, em-
bodied training of carefully selected techniques 
and methods, “show don’t tell” embodied ideas, 
and verbalization of embodied experiences (see 
Figure 1).

Figure 1: How a facilitator can support participants in MBD 

activities according to summarized literature

The importance of the facilitator is thus clear-
ly seen, but how should this work specifically? 
Quoting Lauren Tan, “in the field of design, the 
role of the designer as facilitator is commonly 
acknowl- edged; but the limitations of the design 
literature are that they do not elaborate on this 
role, nor explore its practices.” [31, p180]. This, is 
the focus of the current paper – to explore how 
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these general insights translate to more concrete 
advice on the facilitation of MBD activities.

APPROACH
To develop our insights regarding the facilitation 
of MBD activities, we first applied for an ethics 
review to conduct research in our teach- ing 
sessions on which our analysis is based (request 
#RP2022-50). We then started trialing MBD 
methods in several design sessions including em-
pathizing, generating, and testing phases, with va-
rious target groups. Briefly summarized, these in-
cluded the following sessions: three consecutive 
sessions with students Interaction Tech- nology 
(n ≈ 20 on average), three parallel design sessions 
with industry people and design professionals) (n 
≈ 5 per session), a workshop to teach creative 
acrobatic performance (55 students and one 
teacher), a conference workshop (7 local partici-
pants and 8 online participants), and a playground 
workshop with 16 stu- dents, three industry de-
signers, and two teachers. The sessions covered 
various application domains including sports, 
playground play, and health applications, and led 
us to experience in practice some of the barriers 
to the logistics and execution of sessions as well 
as barriers to getting participants to immerse 
themselves and engage with the process. While 
doing so, and while informally discussing amongst 
the authors our experiences and reflecting on 
them, we identified several dimensions/facets to 
our own experi- ences as teacher/facilitator in 
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the various sessions, considering top- ics such as 
perspectives (ranging from facilitate-as-co-parti-
cipant to facilitate-as-outsider) and stage engage-
ment (stepping-in-and-out)
 
In this paper, we present our first thoughts regar-
ding facilitation for MBD. For this Work-in-Pro-
gress paper we did not yet follow a formalized 
methodology in analyzing our experiences, but 
we loosely organized our thoughts and reflec-
tions along dimensions of what gets facilitated, 
how one can do facilitation in different ways, and 
who is the facilitator regarding different roles 
and skills. Finally, we reflect on the teaching of 
the facilitator role to MB designers, which we see 
as a crucial point to address in future work, and 
on which tools can support the facilitation.

RESULTS AND DISCUSSION
In this section we highlight experiences and ob-
servations from our design sessions. Our refle-
ctions are grouped in subsections that together 
sketch out a (highly preliminary) structure in 
which facilitation of MBD can be understood; for 
some topics we draw upon additional existing li-
terature to clarify distinctions that we made.

What is facilitated?

Similar to much related work, we found that our 
role sometimes focused on structure facilitation 
(ensuring that the group takes the right steps in 
the proper order and time). In addition, there 

was some facilitation of content, helping people 
identify interesting ideas that emerged and high-
lighting “unheard ideas” from group members to 
build upon.
The facilitation of mood and energy for the best 
possible commit- ment and engagement was also 
seen as necessary. Even though our participants 
were not un-experienced in creative design, mo-
ving and acting out in the “performance space” 
was scarier than being creative with sticky notes 
and whiteboards. Facilitation in maintain- ing a 
playful attitude (distinct from energy) is also cru-
cial [2], and even more so as our groups were 
designing for embodied/movement- based play 
experiences. Having a playful attitude is hard to 
do on command, so we tried to sneak this in by 
role-playing (giving the right example ourselves 
to take the group along) and adding task constra-
ints and props to the activity.
We also saw group-building facilitation. As acting 
out (in often new environments with new peop-

le) is scarier, the group dynamics also become 
more critical. This calls for making the right 
groups, engaging with the people that need to 
be involved, and keeping an eye on those stu-
dents that benefit from being watched while 
avoiding focusing on those that would find this 
detrimental. For example, we often attempted 
to have in every design group at least some-
one with a relevant background in movement 
(sports trainers, dance amateurs, actors etc.).
Finally, something that we experienced as quite 
different from non-movement-based methods 
that we guided in the past, we saw a need for 
facilitation of stage-engagement (helping people 
with stepping-in-and-out). We observed things 
such as people standing in a circle, where ta-
king a step back led to “disengagement from 
the movement”; people starting the session hi-
ding at the edges of the room, watching what 
was going to happen in the center; and people 
seeing not all places in the room as potential-
ly being “on stage”. People often seemed not 
aware that they would literally step out of the 
activity in some places and moments; we at-
tempted to help them wield this stage presence 
deliberately.

How does the facilitator approach their role?

Shared facilitation vs controlled facilitation.

Sometimes, as facilitator we would take strict 
control of the steps that the groups carried out; 
at other moments, we provided a general out-

line and light guidance only. This depended on 
the personal preference of the particular facilita-
tor(s) in each session, of what the group respon-
ded well to at any particular moment, and the 
experience that the facilitator had in “winging 
it” i.e. switching naturally between these appro-
aches.
Fully controlled facilitation – The facilitator 
controls the process; participants focus on the 
current task/activity. We saw this especially in 
warm-up phases and with groups struggling to 
get into the experience: “now do this, now do 
that”. This approach supports building a safe and 
friendly movement environment, but probably 
takes away some flexibility and spontaneity.
Shared participation – The facilitator lets parti-
cipants explic- itly suggest methods or respond 
more implicitly to what happens between the 
participants. We saw this especially with the 
smoother going sessions. This approach requires 
that participants feel com- fortable, and runs the 
risk of a particular person becoming too domi-
nant.
Fully shared facilitation – Facilitation as the “sum 
of inten- tions from the participants,” fluctua-
ting between participants in no specific pattern. 
In our practice, when left on their own, some 
groups would appear to lack a facilitator role 
whereas in other groups, the members would 
take turns steering the direction of the move-
ment activities. This approach seems to require 
a more experienced group with a clear shared 
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view of their goal, path, and timeline.
Technology based facilitation – Providing faci-
litation only through technological means and 
instructions. For instance, we sometimes used a 
canvas approach in which points of preparation 
and attention were given, and more strict indica-
tions of process stages were defined, after which 
groups were left to follow those rules and struc-
ture. This approach seems to help make sessions 
more efficient, but seems generally not adaptive 
enough and not sensitive enough to what hap-
pens in specific groups.

Levels and perspectives of participation in the design 

activity. 

Another thing we varied in our facilitator role 
related to our perspective on the activity carried 
out by the group and the level of involvement 
that we took upon us, roughly summarized as a 
spectrum ranging from “inside, playing” to “out-
side, observing and controlling”. Our discussion 
of this facet is inspired by Loke and Robertson 
[13] (recognizing the perspectives of the ‘mover, 
observer, and machine’), and the description of 
Svanæs and Barkhuus [30] of three perspectives 
based on Fdili Alaoui et al. [7].
“1. First-person perspectives are focused on 
self-observation and exploration of one’s own 
experience in developing and testing technolo- 
gies.” [30] In this perspective, as facilitators we 
sometimes briefly joined the design activity in a 
more immersed manner. We focused on our own 

senses and experiences, left the responsibility for 
con- tent and progress more shared between 
participants. This might be seen as “undercover 
facilitation”, being a role model to get others to 
move along. Similar to how in sports a trainer 
can role-model facilitator, sometimes “jumping in 
and doing it” is needed. 
“2. Second-person perspectives include partici-
pant observation through kinesthetic empathy.” 
[30] This perspective focuses on the senses and 
experiences of others. Not by standing apart and 
observing them from the outside, but by percei-
ving the actions and responses
of another person in the activity, in a way reso-
nating with it, and then observing and reflecting 
on one’s own bodily and embodied responses to 
what happens. Thus, this perspective yields in-
sights from one’s own unique experience, rather 
than from summariz- ing observations of what 
the other person may have experienced. As a 
participant, this is a source of unique insights re-
garding the topic of the design activity. As a fa-
cilitator, this perspective seems a powerful tool 
to monitor the performance of the group, and 
to see whether it seems useful or necessary to 
join the group more actively in the first or more 
systematically observing in the third perspective.
“3. Third-person perspectives posit observation 
as objectively gath- ering data from the wor-
ld that removes the bias of the self.” [30] For 
participants, this perspective may be relevant 
for recording and documenting the outcomes 
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of the design activity, or for taking the machine 
perspective described by Loke and Robertson 
[13]. As facilitators, we were more focused on 
the process and the goal in this perspective. We 
observed to see which groups were struggling 
or not following the process adequately, we did 
time keeping, chose which groups needed extra 
attention, etcetera.
We think that for participants, these three per-
spectives offer different embodied ‘points of 
view’ on the collective MBD activity, as can also 
be illustrated through further literature [7, 28, 
30, 32]. The perspectives are not fixed but rather 
dynamic positions the par- ticipant can take and 
vary during the session. While the facilitator is 
responsible for the overall process, needing to al-
ways keep a 3rd person perspective on the who-
le group, we argue that purposefully changing 
perspectives during the MBD session is also ne-
cessary to fulfill this role. For example when the 
facilitator notices that partic- ipants struggle to 
start an improvisational movement exercise they 
might need to step in as 1st person participant 
to ‘show by doing’ [19]. Furthermore, someti-
mes the facilitator might need to switch to a 2nd 
person role to get a better understanding of the 
embodied group experience through kinesthetic 
empathy [25, 30]. While the participants need to 
learn when to take which perspective within the 
MDB session, the facilitator needs even more to 
master shifting between these perspectives while 
continuously maintaining a 3rd person perspecti-

ve on the group process. Finally, it is very hard to 
both act and reflect at the same time, yet a great 
facilitator skill is to know which mode is neces-
sary and when. Since this skill will also benefit the 
participants in their activity, the facilitator needs 
to be able to teach them to others, as well as be 
able to know when to shift to 2nd and 3rd per-
son perspectives themselves to verify and add to 
what is verbalized by the participants.

Who is the facilitator in their various roles?

Given the facets discussed above we can articu-
late a few typical roles the facilitator can draw 
upon, moving back and forth between various 
role-related perspectives and activities.
The instructor and games master – Sets up 
the “games” (ac- tivities/methods) in advance, 
explains them at the start, structures the execu-
tion of the activity, but (3rd person) ultimately 
lets the participants do the playing.
The coach and mediator – Guides the direction 
of the activity, partial active involvement. The aim 
is to optimize the performance and to achieve 
results, but takes a more active and immersed 
role than the games master in steering the group 
to the correct execution of the activity.
The role model – As a kind of “undercover fa-
cilitator”, the role model is conscious of their 
role in the group and actively plays it out to help 
others participate in the group activity.
The initiator and animator – Controls the pur-
pose of the activity, starting from full active in-
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volvement. Focuses on the energy in the process and 
how it can be affected/manipulated in pursuit of the 
goal. Participant immersion is a key indicator. Plays a 
lot with 1st and 2nd person perspective to help groups 
along, exploring emergent movements.
This role can be better understood by looking at how 
Börghall
[2] describes this animator role in more depth, how 
it creates pre- requisites for new paths of movement, 
encourages and supports the movement inquiry, opens 
a space for wonder, supports the partici- pants in exp-
loring the principles of the movement idea, gives room 
for exploration, and lets the art of improvisation be a 
driving force [2]. In Latin, “anima” is defined as “breath 
of life”. The animator is grounded in using the prin-
ciples for animating movement instead of instructing 
specific movement techniques. For Börghall [2] to suc-
ceed as an animator, one needs to have the courage to 
play and be playful, as the entrance to being creative. 
They argue for finding the naive desire to play and for 
the animator to use themselves to change perspective, 
stimulate the desire to play, energize the process, and 
create intensity. Finally, as an animator, in contrast to 
the instructor, one will have to show courage to lose 
control of the process and move from being self-con-
scious to being in a state of devotion and self-forget-
fulness [2].

What skill set would an MBD facilitator have?

Comparing these roles and approaches, the question 
arises: what skill set does a facilitator need? Firstly, 
we feel that they should have mastered managing and 

shifting between the levels of participation and the 
perspectives described before and know the struc-
ture of the methods to be carried out. To be effec-
tive, a facilitator should also know how to fit in and 
to be authentic. Another facet that strikes us is that 
the facilitator may be already good at going back and 
forth between “stepping in and fully engaging, partici-
pating, losing themselves in the activity”, “standing a bit 
apart, observing and reflecting on what’s going on and 
nudging / steering the group in better directions” and 
“stepping out and controlling / directing from the out-
side”. Here we typically expect that it helps to look at 
what makes for a strong group leader in sports, dance, 
youth work, and similar – the good facilitators in our 
experience already bring quite a bit of that to the table. 
Experience with stage performance also seems to help, 
especially with stepping in and out.

The need for training for MBD facilitators

Clearly, facilitation does not come naturally without 
any practice. In our sessions, some teachers/facilita-
tors were better than others in managing aspects of 
the role. For the industry to pick up on us- ing the-
se MBD methods requires a transferable form of fa-
cilitation expertise. Although not all of our students 
need this, we expect that some should at least learn 
to lead sessions, rather than only participate in them. 
This involves methods as well as mastering as- pects of 
didactics, pedagogy, and group work. From our expe-
rience, facilitation tasks and skills may be specific to 
the movement-based design methods being used, and 
there is a gap from existing gen- eral knowledge on 

Facilitating Movement 
-Based Design Method



66 67

facilitation of play, movement, and creativity, to 
more actionable advice on how to specifically 
do this in a specific setting for a specific activity. 
Anecdotally, we got the sense that good facilita-
tors, among other things, have learned this in a 
teacher- apprentice-like setting, in a guided lear-
ning-by-doing experience; how to organize that 
remains for future work.
A critical facet in this concerns the perspective 
taking. Partici- pants can take different embodied 
perspectives, or points of view [cf. 7, 28, 30, 32], 
to the collective MBD activity. However, parti-

cipants must learn how to execute consciously, 
observe, and verbalize these embodied perspe-
ctives through practice [cf. 12, 20, 33]. Addition- 
ally, they need to learn when to switch to what 
perspective in order to obtain new information 
or validate insights that emerge from the group 
session. The facilitator has to master these skills 
to teach them to others and be able to switch 
between these perspectives within the session 
to stay connected to the group’s lived experien-
ce while maintaining a 3rd person overview of 
the overall process. We noticed that this type of 
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multi-perspective facilitation is quite a demanding and 
challenging task to do. Working in duo facilitator was 
a productive way to lighten this workload and enable 
an obser- vational dialogue whereby facilitators purpo-
sefully take different perspectives while working with 
a group. This helped us form a research perspective 
to share and validate observations and discuss insights 
from a shared embodied experiential perspective.

CONCLUSION
Based on lessons learned in this work, we see a need 
for a more for- mally structured conceptual framework 
for different perspectives on the facilitation of MBD, in 
addition to and separate from what is known on facili-
tation of design work in general. Furthermore, we see 
a need to extend our teaching approaches to include 
teaching for ‘the next level of mastery’ of design met-
hods – even though not every single student needs 
that level of mastery. Future work is needed to address 
such frameworks and teaching methods in a concrete 
and actionable way, tailored to the specifics of certain 
methods. This will therefore also be a particular focus 
of our own followup work in research and teaching.
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