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Abstract

Nowadays it is hard to live without modern technologies.
Everything is changing rapidly and new solutions are be-

ing invented on a daily basis. Unfortunately, there has not
been much innovation in the educational systems; especially
concerning Physical Education. The goal of this project is

to design a fun and interactive product that allows for easy
implementation in High School PE classes. VersaTiles are the
result: small interactive mats that can communicate with
other mats wirelessly. Together, they can form a regular mat,
making possible bridge the gap between old and new teach-
ing methods.
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Problem Statement

In today’s society it is hard to live without modern tech-
nologies. Everything is changing rapidly and new solutions
are being invented on a daily basis. Unfortunately, there
has not been much innovation in the educational systems;
especially Physical Education, henceforth called PE, did
not change much over the past decades. This is a shame
as the children of today will be the future of our society.
Why not start teaching them all the 21st century skills
that they need to obtain, in order to contribute to society,
whilst they are still in schools [1]? One of the problems
might be that schools have limited budgets, which makes
it hard to adapt new technologies in a fast changing
world. But these technologies can help to adapt the dif-
ficulty to the performance of students, which has been ar-
gued to be effective when it comes to learning in serious
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games [2]. Secondly, these technologies might level the
playing field, giving less sporty students the chance to be
included in the team and challenges during the lessons.
They can help students to enjoy physical activity more,
which influences their view on a healthy lifestyle. Tech-
nologies can help teachers to find more effective ways to
teach and can help students to find more effective ways
to learn [3]. Besides this, proper PE minimizes the skip-
ping of classes and has a positive effect on study results
[4] so innovation in physical education can help with other
subjects as well. For these reasons, a decision was made
to focus on the development of a product for the PE con-
text that would solve most of the above stated problems
and help the students and teachers of today.
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Additional Research

A vital part of this project is the gym class curriculum and
the core goals [5] that each school has to fulfill according
to government regulation, which are:

- The student learns how to orient himself in differ-

ent movement activities such as games, athletics, self-
defense, gymnastics, movement on music and actual
developments in the culture of moving. The student is to
explore their own possibilities within these areas.

- The student learns how to broaden their movement
repertoire by being confronted with challenging movement
situations.

- The student learns the basics of applying movement
activities at their own level.

- The student learns sportsmanlike behavior, learns to
take the preference possibilities of others into account and
learns to show respect and care for others.

- The student learns how to perform coordinating tasks
that will allow individual and cooperative movement activi-
ties to be performed with others.

- The student learns about (and experiences) the value of
health and wellbeing through practical movement activi-
ties.

To get a better understanding of what PE teachers do
now, and how a class could be improved interviews were
conducted [Appendix A] They answered that they did
many games in class to support skills such as teamwork,
and that they decided on the teams to make play fair, to
not exclude less sporty students. One technology that is
seen as valuable is video feedback with the use of an iPad.
This feedback shows students the correct way to perform
an exercise and helps the teacher to evaluate it. “We're
connecting to the tools that students are already using in
real life” — states Heather Gardner, Ophea’s Curriculum
Consultant. [3]

The reason that they did not

use much technology yet (e.g.
SmartGoals), mostly comes down
to the price, in combination with
the limited implementation possi-
bilities provided. Versatility, easy
placement and user friendliness
is needed, but most certainly it
must add to the PE class.

There are little specialized inter-
active tools for PE classes and
the need for them is growing.
Nevertheless, there is innovation
around devices to help adults
stay fit. For example, Tera, by
Lunar Design [6], is a high-tech
yoga mat for home fitness that
detects movements and guides
the user through different exer-

Sensigom has developed an
interactive playground called
Multigame that encourages physi-
cal exercise with fun multisensory
games for all ages.[7]

Some of these products inspired
the creation of VersaTiles.

M1.1 Vitality Design Project
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Manifesto

We believe in promoting a positive image of physical
exercise from a young age, which will teach teenagers
their body affordances and contributes to healthy lifestyles
during adulthood. Additionally, in our view, collaboration
and coaching can be stimulated by sports helping students
to develop their team building and social skills. Lastly our
goal is to provide the current generation of PE teachers
with an introduction to new technologies more suitable

for this generation of students. We want to design fun,
interactive products that allow for easy implementation in
today’s gym classes as well as provide adaptability to dif-
ferent exercises within the PE curriculum.

Design Guidelines
Our manifesto and the insights gained from the research
led to the following list of design guidelines:
- Stimulate sportsman like behavior
- Bring variation in movement
- Be versatile
- Be fun
- Actively involve everyone
- Be challenging for each individual
- Afford students to learn about their own body affor-
dances
- Afford playing high intensity sports
- Low effort in setting up and explaining
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Mode one

Depending on how much area

is pressed the color of the tile
changes. This mode opens oppor-
tunities in open ended play.

The Concept

VersaTiles are interactive mats created to be used during PE
classes in High School, supporting learning that fits the students.
The mats are 500mm by 500mm; six VersaTiles combined to-
gether can replace a regular mat in size and purpose. This makes
it possible to use the product for teaching in a way that the
teacher is used to as well as new ways of training that fit within
the society of today. Each tile has nine pressure sensors, 81

LED lights, an Arduino (micro-controller) and a radio frequency
transmitter, making it possible for a tile to be in different game
modes and communicate wireless to another tile. A large bat-
tery is added to each tile to sustain usage throughout a full day
of classes. With its LED lights and changeable modes VersaTiles
brings innovation and variation into the class in a recognizable
form. A form that is more fitting to the current generation of
‘Homo Zappiens’ [8]. The lights can also work as a persuasive
element to draw students in.

Mode two
By adding pressure to a spot in
one tile, another tile lights up in
this spot.

Mode three

Once a spot on the mat is
pressed, the lights stay on for a
few seconds creating a trace.

"The best thing about VersaTiles is the multifunctionality (...) this
way you can keep the class interesting, because it is renewing for
the children.” “Yes, yes, and the lights.”

- Fontys Sport Students
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The modes are designed to be
as adaptable as possible, offer-
ing a platform for teachers to
come up with games them-
selves. Teachers have the habit
of coming up with their own

games for class and use differ- style 1 style 2
ent fora and channels to share

their games. [9,10,11] Bring-

ing out specific games with the

tiles would limit their creative

thinking about games and

might restrict the versatility of

the product. This is necessary

to create improved employ-
ability for the tiles, making
VersaTiles a good choice when

spending money on renewing
gym materials. [For the Versa-
Tiles Code, see supplementary
booklet]
Style 3 Style 4

Mode four Mode five

VersaTiles randomly lights up small areas. By pressing Four styles of lighting up the mat are possible. Each one
them, point are scored and shown in another tile (in the creates a different space division. At first, each tile ran-
illustration, that is Tile 5). domly picks one style. After that, colors change every 5

minutes. The colors always change in the same order af-
fording a teacher or students to divide the class in zones
that for example change rules.
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"It is fantastic, and that is not something I say very quickly”
- Willem Bouwman,
Managing director Janssen Fritsen Netherlands
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The versatility in the modes brings the option for different
kinds of play and games. This can be seen when looking
at VersaTiles with the ‘Lenses of Play’ cards [12]. Versa-
Tiles can be used for open ended play, where students
can come up with their own rules stimulating skills such
as collaboration and coaching. Although the form of play
(physical play) is clear, it can still be combined with an-
other form of play such as games with rules. The versatil-
ity can also be found in the playful experience opportu-
nities (such as competition, challenge, exploration and
expression) [13], which vary in each mode.

Although the mechanics of the tile are the same (pressure
sensors, lights, communication) the dynamics vary in the
modes, leading to different possible aesthetics depend-
ing on the game that a teacher decides to play. Challenge
and sensation are aesthetics that can arise when using
the mats in modes that fit training. Using them for open-
ended play can also lead to expression and discovery and
with help of a creative teacher the VersaTiles could even
become part of a fantasy or narrative play. [14]

A mode can be unpredictable and challenging, training
21th century skills such as dividing attention and choos-
ing the right focus falling under problem solving abilities,
teamwork and communication[15]. Also, a mode can be
used to show guidelines or feedback about the body po-
sitioning on the tile (e.g. where to push off the ground to
gain momentum while using the rings during gymnastics).
Lastly the mats can be used as traditional mats by not
turning on the lights.
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VersaTiles can challenge students or help them (e.g. mode
two), this levels the playing field. It creates a magic circle
where students are free to experiment without being
judged by their peers[16]. Students can ‘blame a mistake’
on the mats (e.g. not hitting a moving cross of lights).
This can increase team feeling of the whole class as they
are competing with the mats rather than with each other.
In this way there is challenge for students that perform
very well in PE classes but there is also social play. This
combination of social and challenging play makes physi-
cal exercise more enjoyable for everyone as the needs

of more different player types are sustained. Also the
exploring player type needs can be satisfied as different
modes offer different dynamics and game possibilities,
these possibilities can be explored.[17]

"I mostly liked the mode with the scoreboard (mode two).
Because you can add a competitive element to games.
And I think that for students that are different levels, it is
as difficult. So there is more equality in games.”

- Daniélle Dekkers, Fontys Sporthogeschool student

Depending on the chosen mode a teacher can use the

set of six mats for the whole class or divide the class in
smaller groups to practice with the mats. The division of
the class in smaller groups all doing something different is
an approach that is often chosen these days.[18]
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Development of the Concept

The design guidelines led to the development of multiple
concepts for the midterm. This was done through an
iterative brainstorm session where designs were validated
based on the guidelines. Four concepts were chosen and

dren more about their own body affordances and offers
variation in movement. Moving Matt is a large mat with a
shape-changing surface, which includes pressure sen-
sors and lights. The mat can help or challenge students
depending on their level of skill, making sports equally
challenging for all students.

g’% further developed.

'S " ,7‘ You Block(lower left) is a series of interactive_building
%A_“&‘ 'i"“ Versa(top Ieft,_ top n_1idd|e)_ consists of multiple hexa_gq— blocks that stimulate teamwork and cooperation and af-
‘;;7‘4," « 'i'!' nally shaped tiles with a diameter of 600 mm containing for_d vanou_s ggme_s. YOl-J t?lock can be used by s_tude_n_ts to
R NiSA LEDs and pressure sensors that can be placed on the floor gain more insight in building, strategy and spatial vision.

during PE classes. Versa can be used during indoor sports
to add an extra element of play into existing sports. The
main focus of Versa is to be challenging for all players, be
multifunctional and to allow for the inclusion of everyone
by using different game modes and scenarios during PE
classes.

Tagtical Play(bottom left) is a set of interactive wearable
badges. Each badge contains a sensor and lights that

will allow it to switch color once it is tagged. Tagtical Play
eliminates the feeling of premade teams while keeping
sports games dynamic and fun. By being able to swap col-
or and thus teams, a new level of strategy can be added
Moving Matt(upper left, top right) is a large interactive to the existing sports games practiced during PE.
gymnastics installation. Its main focus is to teach chil-
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During the midterm these
concepts were explained with
3D models and scenarios to
experts within the department
of Industrial Design and Jans-
sen Fritsen. Janssen Fritsen is
a company with experience in
the fabrication of and develop-
ment of PE equipment and is
the main supplier of PE equip-
ment in the Benelux. Both, the
University and Janssen Fritsen
experts cautioned the use

of wearables and blocks and
mentioned the importance of
the PE learning goals and how
they did not see a connection
with these concepts.

Regarding the Versa and
Moving Matt concepts, it was
mentioned that the technical
feasibility might be a problem.
Moving Matt was considered

to be too big and the required
materials would make it dif-
ficult for teachers and students
to place the equipment. Versa
on the other hand was consid-
ered to be too broad, it tried to
achieve many things but none
of them were specifically de-
signed for a PE class scenario.
It was advised to keep things
simple, in terms of setup and
interaction which is in line with
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the design guideline. A good start would be to come up
with scenarios that are helpful for teacher and students
and to specify on how a product could help them with
existing exercises.

In addition to this feedback the expert from Janssen
Fritsen mentioned that pushing innovation on the market
is difficult. When equipment breaks down, schools want
to replace that equipment, but due to the limited budget
they rather have a multifunctional mat than a product
that only works for specific games. An interactive PE en-
vironment is being pushed on the market which includes
things such as an interactive climbing wall, SmartGoals,
a sound installation and more, but it misses an interac-
tive mat. This is something that would be very successful
according to Janssen Fritsen. A mat, after all, can be used
for traditional exercises, but technology can be added

to enrich the interaction and allow for different types of
activities and exercises.
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The most well received aspects of the presented Versa and
Moving Matt concepts were combined into a new concept.
For this concept, inspiration was taken from the existing
mat range of Janssen Fritsen. It was decided to design a
mat that could be split into smaller tiles that could connect
with each other via a wireless signal. The tiles were to
have a LED grid and pressure sensors in order to control
the LED’s.

The main idea behind this direction was to provide schools
that already have a limited budget with replacement
equipment for existing mats. The new mat can add value
to the current gym curriculum through light and play.

The concept was presented to students of Fontys Sportho-
geschool in Eindhoven. The goal was to get feedback on
the context and usefulness of the concept. The interac-
tive mat was on the right track, but there was too much
focus on specific game types. Teachers should be able to
come up with this by using the product’s core functional-
ities. This led to an improved concept. The product should
be a platform rather than an accumulation of games and
scenarios.

An earlier project from the department, A.I.M.., also made
use of the Janssen Fritsen mats and incorporated LED’s
and pressure sensors to turn it into an interactive bench
designed for inclusion. The report of this project was
analyzed, to see how the design process of a mat with
sensors and LED’s could be streamlined and improved to
better fit the VersaTiles concept. Insights gained include
the use of a LED strip rather than separately soldering
lights and the diffusion of lights by adding an extra layer
between the LED’s and the mat cover.
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The making of; technical considerations

After developing the concept, VersaTiles needed to be ex-
perienced and tested. For this, one high fidelity prototype
was made: it consists of three fully functional mats.

Lights (LEDS)

VersaTiles use light to give feedback and guide students
through different exercises and games. The greater the
number of LEDs, the clearer the communication with

the mat. However, time, money and resources were also
taken into account in order to choose the amount of LEDs
that included in each tile. Three solutions were consid-
ered:

Individual RGB LEDs, the most cost-effective solution
but time-consuming: each LED has to be soldered

by hand and each tile would contain 300 LED lights.
An earlier project from the department, A.I.M., also
made use of the Janssen Fritsen mats and incorpo-
rated LED’s. The report of this project followed by a
discussion with the developers showed that individual
LED’s were not advisable because of the high amount
of work required to assemble them.

e RGB addressable LED strips, which are flat and
include a chip that allows to control each led sepa-
rately using an Arduino library: easy implementation
but highly expensive. Some calculations were made
to test if they were a possible solution by visualizing
different arrangements of the lights. The density of
lights was reduced to the minimum and prize was
calculated. It was agreed by the designers that the
maximum distance between led strips in order to give
clear feedback to the user is 5 cm.

In the first visualization (top left), the cost of the LEDs is
90€ per tile. In the second visualization (Imiddle left) the
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prize goes down to 55€ per tile but it means downgrading
the quality of the product by making the nine pressure
sensors inside the tiles more visible. Additionally, picking
LED strips means not having a homogenous diffusion of
light: each LED in the strip is few millimeters apart, while
the separation between strips is 5 cm.

e RGB addressable LED strings, which have flexible
cable in between each light. Thanks to this, the sur-
face covered with one meter is bigger than the one
that can be covered with one meter of LED strip, so
the price is less than in the prior option (40€ per tile).
Also, they provide a homogeneous diffusion of light
because LEDs can be arranged in a matrix in which
each light is separated 5 cm in every direction.

They are available in two types:

Type 1: they are bulky but at the same time shock and
water resistant. They can handle up to 6V (top right).
Type 2: they are small and flat but fragile (bottom left).
They can handle up to 5.3V, only leaving little margin for
error as they need 5V to work.

Because of the advantages mentioned above, type 1 RGB
addressable LED strings were the option chosen.
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Top fabric

The top layer consists of a transparent fabric, called bisonyl. Bi-
sonyl is a sturdy material that is used for a variety of applications
ranging from storm covers to mat covers used by Janssen Fritsen

themselves. There was chosen for a transparent material, as a
colored layer would influence the visibility of the lights.

Pressure Sensors

Looking at the report of A.I.M., several pressure sensors were
considered. Based on their argumentation, it was decided that
the same pressure sensors are fitting VersaTiles. The sensors

consist of two electrodes (left) and a resistive pressure sensitive

material (Electro Static Discharge foam). They are cheap and

can be made by hand. After performing a small test, it could be
concluded that they could indeed be used for VersaTiles: they are
not accurate but they can be used as digital input (LOW if it is not

pressed, HIGH if it is pressed)[see Appendix B]
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Diffuse material

The LED light bulbs are placed on top of the mat foam. There
were different possible solutions to cover the cables visually and
preserve a soft surface that were tested:

e Lower the opacity of the top transparent fabric with light
diffusing films or frosted spray paint. As the LEDs are close
to the fabric, these materials do not diffuse the light well
enough.

e Felt with laser cut holes where the lights are, which is re-
inforced with tracing paper. The felt would cover the cables
adding little volume to the prototype. The tracing paper
would diffuse the light so the users do not directly see the
light bulbs. This would eliminate the advantage of choosing a
transparent top layer.

e Translucent packaging foam is thin and protects the electron-
ics from impacts. As it is translucent, it does not need to be
laser cut and it diffuses uniformly the light from all the LEDs
in the tile.

The last option was selected as the best solution because of the
benefits mentioned above as well as the selection of the LED
strings: the big volume of the light bulbs could be camouflaged
better with the softness of packaging foam than with felt. More-
over, the packaging foam did not need any holes.
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Battery
For powering 81 addressable RGB LED lights a low voltage is nec-

essary, namely 5 V. However, for leaving on all LED’s in white at
full brightness almost 5 Ampére is needed. Such high Amperage
released at once in a battery is rare, especially if they need to
last longer than five minutes. Although not all lights are constant-
ly on or white, the battery should survive a full day of classes in
a school. Therefore a four cell Lipoly battery was chosen. ‘ZIPPY
Flightmax 3000mAH 4S1P 20C’ This battery delivers 14.8V and
therefore needs to be powered down by a voltage regulator that
at the same time allows for 5A to be discharged at once ‘XL4015
DC-DC Step-Down converter’. The battery needs to be charged
with a special Li-Poly charger, as it is a battery that consists of
several cells[See Appendix B]. Taking into account the wear, this
battery can power white lights on full brightness for about one
and a half hour.

A powerful battery is also very dangerous when damaged or
when there is a short circuit, therefore the battery is secured by
a safety fuse. It is also protected against deformation through a
steel casing. In the casing, fire resistant material (rockwool) is
added for protection as well. The battery can be turned on with a
switch.

The following experts were consulted during the process of
selecting and fabricating a safe and working battery: Geert van
denBomen, Roelof Lochmans
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Connectivity
The final product makes use of a NRF24L01 radio frequency mod-

ule to enable communication between different tiles. These mod-
ules can be used by microcontrollers to send and receive radio
signal over a distance of 100 meters. The modules can communi-
cate with multiple other nodes by making use of defined frequen-
cy channels. The modules are cheap, reasonably small and can
be used for sensor networks and multi-receivers. Wi-Fi does not
always have a steady connection which is fundamental for a good
communication between the tiles. Nor was it necessary, consider-
ing that no information collected by the tiles needed to be saved
online. [See Appendix B]
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Modes

The modes of VersaTiles were designed by making
drawings on a paper with the LED grid (top left) on

it and with the aim to offer as many play possibilities
as possible (see VersaTiles). The challenge was to not
make them too specific, while at the same time be-
ing different from another mode. The modes that were
thought of were discussed and there was decided on
the feasibility of programming the mode. Modes that
were not feasible to program were mostly to specific
and therefore offered little playing possibilities as well.
The eventually chosen and programmed modes were
discussed before (see VersaTiles).

An example of a mode that was not picked because it
was too specific, in combination with the trouble that
comes when interacting with the VersaTiles with more
students is: all LED’s blink, until someone steps on the
tile. Another tile starts blinking until the student leaves
the tile and moves there. This mode could be used as
unpredictable baseball honks or for ‘chasing’ the light,
but when interacting with more students difficulty arises
making this mode impossible to use. Modes that were
picked can be found in ‘VersaTiles".

Sewing

The cover of the mat mainly consists out of materials
that were obtained through Janssen Fritsen. The top of
the cover was the transparent material that has been
discussed before. One of the mats has a zipper and the
other two have Velcro strips to make sure that every-
thing can be placed inside and changed if necessary
(bottom right). Before everything was sewn, the experts
at the Wearable Senses Lab were contacted. The avail-
able machines would normally not be suitable for these
materials as they are too tough. However, after doing a
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test piece (bottom left) on the industrial sewing machine, there
was decided that it could be stitched in the TU/e lab, but only if

a professional did it: accurate control was needed to not break
the needle. In the end, Lonneke Baken would sew the covers with
help and guidance of our team.
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The final prototype consists out
of three tiles (top left). One of
the tiles represents the final
design as it has a battery and
a zipper, which should both be
present in the end. The other
two mats can be seen as less
‘developed’ as they need to

be powered with an external
power source (top middle) and
have Velcro strips to open and
close the cover. From top to
bottom, the mats consist out
of several layers (middle left).
It starts with the diffuse layer,
followed by a foam grid with
LED’s. This is followed by one
side of the pressure sensors,
the Electro Static Discharge
foam and the second side

of the pressure sensor. The
bottom part consists of a final
layer of foam, with place for
electronics and the battery.
The electronics were put into
Perspex boxes for protection
purposes (top right). All layers
are kept together by the cover.

M1.1 Vitality Design Project
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Expert evaluation and try-out session
When the prototype was finished, another meeting with
the Fontys Sporthogeschool was held. In this meeting

they were asked to try out VersaTiles and give feedback.

The students were positive about the fact that the mats
can be used for different games, traditional and new
ones. Besides this, they mentioned that the novel ex-
perience could keep the lesson more interesting for the
students. The modes that were most appreciated were
the scoreboard, as it could create more equality in the
playing field, and the mode where one person can set a

‘trace’ example, which is then displayed on another mat.

When it comes to improvements, they advised to think
more thoroughly about how long the lights should be
on and how to place the mats on the wall as this is very
important for ball games. Besides this, there should be
made sure that modes can use the whole classroom to
make them even more interesting.

"I would mostly use it to come up with creative new
ways to play old games. To re-vitalize soccer, or base-
ball ... to make those new and innovative. And to make
them interesting for people that are good at sports, but

also the people less good at sports”
- Fontys Sporthogeschool student

The pictures show the Fontys Sporthogeschool students
interacting with the tiles.

M1.1 Vitality Design Project




Versatiles 2016

The change in mode two (light-
ing up part of the mat that are
copied to other mats) is shown
in the illustration. The lights
stay on until a student ‘turns
them off".

The illustration shows the
changes in mode three, two
traces: one that stays and
is the example and one that
fades again.

The illustration shows the
change in mode four, that con-
cerns the score counting tile.

student
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Discussion

In line with the changes that Fontys Sporthogeschool stu-
dents suggested and the design vision and requirements a
few changes in the modes are proposed.

Mode two (lighting up parts of the mat that are copied

to other mats) can be improved by increasing the time
the lights are on: the part that is lit up stays on until it is
switched off by copying the movement. This way the feed-
back given by the mat is clearer because the spare of time
with the lights on is bigger.

In mode three (tracing mode), the time the LEDs are on
before fading should be adjustable. This can be com-
bined with the possibility to set a teacher trace; here the
teacher leaves the trace which does not fade until the
teacher chooses to erase it. In another color the students
leave their trace so they can see where the two overlap.
The student’s trace fades after a few seconds and the tile
shows the teacher trace again.

In mode four, (in which crosses light up randomly) the
score tile can be improved by looking at it with the ‘Lenses
of Play’ cards and the player types in mind. To make the
mode interesting for so the called ‘killers’ player type the
mode should offer changing power balances[17]. The
‘Lenses of Play’ include a ‘tipping point’ card[12]: creat-
ing more ‘tipping points’ facilitates this changing power
balance. A tipping point can be created by having the
score of two teams each count from opposite sides. If both
teams are at the middle they ‘fight’ to get the upper hand
by taking a point from the other team by scoring twice
after each other.

In mode five the time for the zones to change should also
be possible to be set by the teacher.
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velcro
stripes

velcro
stripes

These changes can be achieved with some small adjust-
ments and the addition of an app to control the mats.

The teacher only has to set a few (quick) values, making
VersaTiles easy and fast to set up. The app to control Ver-
saTiles is in line with the future plans. The future plans in-
clude the app, small mode changes, the addition of Velcro
to combine the mats in one mat (plus, if necessary, a mat
casing that keeps the small mats from tearing apart) and
a mechanism to hang the mats on a wall. But the most
important of all plans: user testing at a high school.

The pictures on the left illustrate from top to bottom: A
teacher controlling VersaTiles with an app; VersaTiles at-
tached to the wall with velcro; the VersaTiles combined as
one mat.

Besides making minor changes, some drastic changes to
make VersaTiles work (better) are necessary. An Arduino
Mega does not have enough working memory to process
the code of all modes plus the code of communicating

at once. A solution for this problem needs to be found

to make the full prototype work with an application that
controls it. The communication needs some work as well;
now only pre-set communication works. This means that
sending information to a random tile and changing to
which tile to send every time cannot be done yet.

If the concept is taken further, stepping away from bud-
geting problems, it is interesting to add pressure sensors
that actually measure pressure. In this way VersaTiles can
be used for different sectors as well: training in top-level
sports or revalidation. The revalidation sector already
expressed interest in working with VersaTiles and offered
user test possibilities. (J. P. M. Verberkt, policy officer at
Libra) Not taking money into account at all, VersaTiles
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could even be able to recognize who is interacting with it
and change the difficulty levels accordingly, increasing the
equality in challenges and creating a better flow.[19]

VersaTiles could be extended, not only by having the mats
surface (LED lights) as a screen and feedback point, but
by adding screens in the gym class that create a fully
immersive experience when playing and learning as well.
E.g. ‘Apen kooien’ can be done in the jungle.

Finally the technology of VersaTiles can be used in other
gym-class equipment: creating a vault with pressure sen-
sors and LED lights. Here there is no limit to the power
supply size as it can be hidden in the box underneath.

Plans are made to use VersaTiles to compete in some
design competitions as well. When university support

is offered VersaTiles will be submitted to the Red Dot
‘design concept’ competition in the category education.
Submitting the concept to the International Design Talent
competition (Czech Republic) is also a consideration as
the design fits well into the requirements and participation
is free. Later, the Sportinnovator competition might be
interesting as well.

Acknowledgements

Thanks to the Fontys Sporthogeschool studenten: Luca
Bruijnaers, Danielle Dekkers, Roel Fitters, Daan van der
Geugten, Iris Klijsen and Simone Luijten for their exper-
tise and suggestions.

Thanks to the experts at D.search and E-lucid at Eind-
hoven University of Technology: Frank Valkenhoeff, Geert
van den Bomen, Jan Rouvroye, Roelof Lochmans, Herman
Aartsen for their help in debugging the modes and



Versatiles 2016

offering programming solutions and their advise about the
battery.

Thanks to Lonneke Baken for sewing the covers of the
mats.

Thanks to the Play and Learn squad at Eindhoven Univer-
sity of Technology for offering feedback and guidance.

A large thank you to Erik van der Spek for his careful
guidance and coaching.

And a big thank you to Janssen-fritsen and Embeded
fitness for their feedback and expertise in the area of
Physical Education classes and marketing. Additionally we
would like to thank Janssen-fritsen for providing materials
for crafting the VersaTiles prototype.

References

1.

Dede, C. (2010). Comparing frameworks for 21st
century skills. 21st century skills: Rethinking how
students learn, 20, 51-76.

Van Der Spek, E. D. Towards designing for compe-
tence and engagement in serious games. In Inter-
national Conference on Serious Games Development
and Applications (Bremen, Germany, 2012), Springer
Berlin Heidelberg, pp. 98-109.

Ophea: Healthy Schools, Healthy Communities, Tech-
nology in Motion (May, 2012). Retrieved September
2016, from: https://www.ophea.net/article/technolo-
gy-motion#.WHdfnRsrlPb

Scholten, C. (director Embedded Fitness) Sportinno-
vator Idee Sessie, Bewegend leren en de digitalisering
van het beweegonderwijs (Helmond, Holland, Sep-
tember 14th, 2016).

10.

11.

M1.1 Vitality Design Project

Ten Brinke, G., Brouwer, B., Houthoff, D., Massink, M.,
Mooij, C., van Mossel, G., Swinkels, E., Zonnenberg,
A. (2007). Concretisering van de Kerndoelen Bewegen
en Sport: kerndoelen voor de onderbouw VO. SLO
(nationaal expertisecentrum leerplanontwikkeling)
Ponce, E. TERA: A Modern Rug and Interactive Exer-
cise Mat (January, 2015), Ippinka.. Retrieved Septem-
ber, 2016, from: http://www.ippinka.com/blog/tera-
modern-rug-interactive-exercise-mat/

Fitness Gaming Team, Sensigom Delivers Versatile
Range of Interactive Solutions for Indoor and Out-
door Play (August, 2016) Fitness Gaming Magazine.
Retrieved September, 2016, from: http://www.fitness-
gaming.com/news/markets/schools/sensigom-deliv-
ers-versatile-range-of-interactive-solutions-for-indoor-
and-outdoor-play.html#.WHdiBhsrJPb

Veen, W. Homo zappiens, Pearson Education NL, Am-
sterdam, 2009.

Leenstra-Schmaal, R.; van Asten, M.; van Geest, D.
(2013, maart). ‘Het chagrijnenspel: de meerwaarde
van samenwerken.” and ‘Samenwerkingsvormen

met matten.” and ‘Brandweertje Een spel gericht op
samenwerking.” Lichamelijke Opvoeding, 101(3), pp.
26-36.

PhysEdGames. (2016, October 17). P.E. Games - Mat
Football [video file]. Retrieved september, 2016, from:
https://www.youtube.com/watch?v=nUZEj_zAJWE
Isa (2011, August 31). Een spel dat nog niet

bestaat voor gym op school. Retrieved September,
2016, from: http://www.bokt.nl/forums/viewtopic.
php?f=91&t=1532109 Bekker, T., De Valk, L., & Eg-
gen, B. (2014). A toolkit for designing playful inter-
actions: The four lenses of play. Journal of Ambient
Intelligence and Smart Environments, 6(3), 263-276.

. Bekker, T., De Valk, L., & Eggen, B. (2014). A toolkit

for designing playful interactions: The four lenses of



Versatiles 2016

13.

14.

15.

16.

17.

18.

19.

play. Journal of Ambient Intelligence and Smart Envi-
ronments, 6(3), 263-276.

H. Korhonen, M. Montola and J. Arrasvuori, Under-
standing playful experiences through digital games,
in: Proc. of DPPI 2009, pp. 274-285.

Hunicke, R., LeBlanc, M., & Zubek, R. (2004, July).
MDA: A formal approach to game design and game
research. In Proceedings of the AAAI Workshop on
Challenges in Game Al 4, p. 1.

Thijs, A., Fisser, P., van der Hoeven, M.; (2014).
Digitale geletterdheid en 21e eeuwse vaardigheden in
het funderend onderwijs: een conceptueel kader. SLO
(nationaal expertisecentrum leerplanontwikkeling)
Consalvo, M. (2005, December). Rule Sets, Cheating,
and Magic Circles: Studying Games and Ethics. IRIE,
4. pp. 9.

Bartle, R. (1996). Hearts, clubs, diamonds, spades:
Players who suit MUDs. Journal of MUD research,
1(1), p- 19.

Brouwer, B., Mooij, C., Houthoff, D.; van Mossel, G.;
(2001). De leerlingen doorlopen het vak Lichamelijke
Opvoeding. SLO (nationaal expertisecentrum leerpla-
nontwikkeling), pp. 20.

Csikszentmihalyi, M. Flow: The Psychology of Optimal
Experience. Harper Perennial, New York, 1990.

M1.1 Vitality Design Project

Images
[Children with laptop] FotoSearch.es (Free Photo Stock)
Top left image in Problem Statement.

[IPad in PE] Justin Runquist and Susan Parrish, Colum-
bian Education Reporter (2014, October 11). Students

across Clark County get new high-tech tools. Retrieved
from January, 2017, from: http://www.columbian.com/
news/2014/oct/11/teaching-goes-high-tech/

Top right image in Problem Statement.

[LEDs] Aliexpress. Retrieved January, 2017, from:
https://nl.aliexpress.com/item/1000pcs-DC5V-12mm-
WS2811-RGB-LED-Pixel-module-IP68-waterproof-full-
color-50pcs-a-string-perforator/32667315353.html?spm=
2114.48010208.4.1.4uGMHU

Top right image in Technical Considerations, Lights
section.

[NRF] Electrodragon. Retrieved January, 2016,
from:http://www.electrodragon.com/product/nrf24101/

Bottom right image in Technical Considerations, Connec-
tivity section.



Versatiles 2016

Appendix A
Teacher Interviews

Interviews with three high school PE teachers were con-
ducted orally and separate from each other, at Scholenge-
meenschap Were Di situated in Valkenswaard. The aim of
the interviews was to get a better understanding about
different ways of handling PE class and the opportunities
in the PE class. Underneath the answers to the questions
we asked can be found. Not every teacher uses all that is
answered in his class but is gives an overview of what is
currently done and what can be done.

What do you do to improve collaboration and inclusion?
. Games in teams.

. Choosing the teams myself.

. Collaboration games.

. Create challenges that fit the level of a student.

. Give children that perform very well extra
challenges.

. Ask children what they want to do in class.

. Clean up together.

How do you handle problem and group behavior? (e.g. too
many groups that exclude others etc.)

. Separating the problem children, putting them in
separate teams from each other.

. Very situational dependent, talking to the
problem children most of the times.

. Choosing the teams myself.

. Offer little possibilities to choose from.

. Reward children that collaborate well.

What should or could be improved in current classes?

(Considering: content, planning, making it easier for the

teacher)

. Increase the intensity of gym classes.

. Fusing PE classes with other classes creating
collaborations with different courses.
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. Spending less time getting ready (setting up gym
equipment).
. More structure during the class and the semester.

What is your opinion about the usage of technology in
class? (Smartgoals, iPad, interactive objects or games)

. It can work really well but movement and
exercise is most important.
. As support for analyzing a movement and

showing it in slow motion to the student it can
work (named by all three teachers).

° Use it as feedback or to show an example.

. We know the technologies but most of them
are expensive and can only do one thing. Maybe
if Smart Goals also would be changeable in height
and it can measure: So you can use it for
gymnastic exercises such as jumps as well as the
ball games and condition training it is used for
now?

. We are now starting to work with iPads.

Why, do you think that some students don't like PE
classes? And why do some students enjoy it very much (to
your best guess)?

. Some students don’t like moving and are
lazy build while some students really enjoy taking
action.

. I think most students like it because they can

move (after a long day of sitting) and can
collaborate with other students.

. Negative experiences, with for instance grades.
Or a negative self-image can make someone
dislike PE classes. It depends on the development
of a student.
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What should an interactive object or an interactive game
definitely offer to ensure that you want to use it in class?

What do most children really have to learn in the PE class-

Movement should come first (this is more
important than the game or interactive element).
Little explanation necessary (being able to start
quickly).

It should be multi-purpose (many functions).

If it can make digital measurements that would
be nice.

es; what causes the most trouble / where do students
have issues with?

Learn that movement and exercise is important.
How to collaborate well.

How to coach each other.

How to teach someone else something you are
good at.

Controlling their motoric movements.
Knowledge about their body affordances.

What do you do now to make the PE classes fun? Or what
do you think makes it fun?

Many different elements (such as swimming,
gymnastics, soccer, running etc.). / A lot of
variation.

Little overlap. / A lot of variation.

A lot of challenge(s).

A different way of grading (largely based on
motivation).

Playing many games.

Work with student individually.

Tell a week beforehand what we are going to do
the next week.

M1.1 Vitality Design Project
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Appendix B
Circuits

Circuit of Pressure Sensors and LED’s
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Aluminium Foil
Electrostatic Discharge Foam
Aluminium Foil
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Appendix C
Circuit of Battery and LED’s
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Appendix D
Reflections

Reflection Allitze Faro

I decided to join this squad because I learned that most
of my favorite projects and electives had game elements
in it. Before, I did not always focus on this consciously so
this project gave me the opportunity do this, matching my
vision.

Prototype

When looking at my previous project, my assessors told
me that my technology and realization competence was
not that visible and probably not developed enough. My
prototypes were always low fidelity, and I never attempt-
ed to make a high fidelity prototype because I believe that
others are better at making something look finished. Nev-
ertheless, I wanted to improve my prototyping skills as
this is also important for low fidelity prototypes. Besides
this, having one finished prototype would be good to have
during my education. In the end, I am really content with
how our demonstrator turned out as it looks finished and
gave me the opportunity to focus on this expertise area.

I learned to make a working prototype wireless with a
battery, about LEDs, to work with foam, sewing machines,
and learned some basics when it comes to working with
metal. All these skills will be helpful in my future projects
as they can help me realize prototypes.

Planning

I am someone who really believes in working in teams as
people can inspire each other and bring other expertise
areas to a problem. Within our team, the work approach-
es were really different, which made it sometimes diffi-
cult to make fast progress when needed. A to do list and
planning was missing, which made it hard for me to keep
track of the progress and next steps. It made me feel a
bit stuck. Therefore I decided to take the role of a time-
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keeper and schedule maker to make a better planning and
to divide the work to make everything go more natural. I
am really glad that I did this, because meetings became
more effective and things went smoother in my experi-
ence. Looking back, I should have done this earlier as it
might have saved us time, giving more time for user tests.

Communication

One of the things that I would like to improve in future
projects is the communication between team members.
Although the end result is really nice, it could have gone in
other directions as well. At a certain point in the process,
group members started to work at different places. This
influenced the communication in a bad way as certain
things were not communicated at all. This made it hard

to keep track of each other’s work, prioritize the same
things, and similar things were sometimes done differently
(leading to more work). This could be avoided by either
working at the same place together or starting and ending
the day together. In this way it is possible to update each
other with the goals of the day and how they went.
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Reflection Koen van Gaalen

Goals

I chose the Play and Learn squad this semester based on
my designer identity and semester goals. For me it was
important to work on different ways of implementing play-
fulness through interaction and technology this semester.
Over the course of this project I have learned about new
ways to realize my ideas through crafting and program-
ming. I mainly worked on programming the connectiv-

ity between the VersaTiles, this gave me more insight in
programming and the use of microcontrollers and technol-
ogy in my prototypes. I am not well versed in program-
ming, thus this was a challenge for which took me longer
to overcome than I wanted. Nevertheless the results of
my work could be combined with the work of my group
members which lead to a working, professional looking
final prototype.

Communication

An essential part of a group design project is commu-
nicating with your fellow students. Our final prototype
shows how task division can lead to a coherent whole if
you communicate correctly. Nevertheless we could have
communicated better with each other during the final
stages of the project as there were a few minor misunder-
standings due to working in different places. These were
all solved, but by communicating better with each other
some setbacks could have been avoided. In the future it
would be good to report on progress at the end of each
project day in a meeting if I were to work in different
places with a group again.

User Testing
Our final product was tested with Fontys Sporthoges-
chool students and we involved a lot of separate experts
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in the crafting and programming parts of our project to
ensure we could realize a product that would be aestheti-
cally pleasing and functional as well. I believe we missed
an opportunity to test our final design in a PE class with
students. This was mainly due to time constraint as craft-
ing and programming took up most of our time, neverthe-
less an extensive user test would have provided us with
more insights on improvements and application of our
design in the right context. In addition, our final concept
was chosen in a late stage of our design process and was
ambitious and time-consuming resulting in the less time
for testing.

Future Use

When designing for PE classes a lot of things have to be
taken into consideration as can be read in our research.

I am planning to continue designing for a comparable
context and thus the theories, regulations and marketing
aspects I learned during this semester are still suitable in
my future at Industrial Design. I want to use next semes-
ter as an opportunity to test this design in context during
my research semester.
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Reflection Michelle van Lieshout

Collaboration

Our team complemented each other well in skills, knowl-
edge and personality. In the team I was a motivator,
always pushing for taking the concept further and doing
more. Sometimes I went too far in this and my expecta-
tions (especially the expectations I set for myself) con-
sidering everything that needed to be done the time were
unrealistic. For me this led to disappointment sometimes
but for the other team members it delivered the push to
exceed their expectations. This made me the caregiver
of the team as well absorbing the stress, so the team
performs better.

In the beginning the collaboration with the team went
very well but after starting prototyping the communication
hit some hurdles. E.g. How the LEDs are placed in the grid
(important for the programming) and how the separate
parts of the mat fit best on top of each other, gave prob-
lems. Because the LEDs had to be put in the grid all over
again since how they were put in initially differed and this
meant trouble for either the code or the fitting of the tile’s
top layer to the bottom layer. Putting the LEDs in the grid
again had to be done while there was high time pressure,
frustrating everyone. Another example is that the team
did not know how the programming of the modes was go-
ing when it was going well (I communicated when some-
thing did not go as planned). Probably the small problems
therefore were due to the enormous workload that made
us tired and the prototyping at different locations which
restrained us in communicating quickly and meeting up.
Working at the same prototyping place and planning regu-
lar meet ups during the day where progress is discussed
can work to solve this next time.
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Attitude

‘A platform- thinking attitude; users with different needs
and goals but the same means’

During the process the guidelines changed with our gained
knowledge and attitudes. We switched from making a
product that offers an accumulation of games to a product
that is a platform for teachers. Sometimes designers (and
me) take it too far and they design the experience to the
littlest detail, while designing to enable the users is the
most important and they might not exactly do as planned.
I learned to take into account that users are design-

ers their selves and there are more affordances for your
concept than you initially expected. Designing for a user
group that has different expectations but the same means
to achieve them (platform based thinking, taking a step
back) is therefore always important in a design process.
During the designing of the modes I tried to find the bor-
der between being too specific and being able to support
certain forms of play and curricular exercises.

I somewhat succeeded as the modes were well received
by the Fontys Sporthogeschool students although some
modes need to afford a little more such as the tracing
mode which should afford both: showing guidelines and
feedback at the same time. To determine the extent of
success of the mode design a user test with PE teachers
and students should be conducted. The designing of plat-
form modes in interactive PE equipment could also be a
good research topic: This way a guideline can be designed
that helps designing these modes and evaluate these
modes. Because of my interest in research and because
my next project will be in a squad that focusses on sys-
tems, this could possibly be an interesting subject for my
research project. I will assess the possibility of this at the
beginning of next semester.
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I believe the ‘platform perspective’ should be taken each
design project at least once to see the overall picture and
find the opportunities that you are missing so you can
make a deliberate decision regarding those opportunities.
And from now on plan on doing this.

Knowledge and skills

I believe the process we went through, consisting of:
quick topic research and user research, set guidelines,
brainstorm ideas, work out concepts and iterate with
many feedback sessions with stakeholders and user focus
groups (sessions with the Fontys Sporthogeschool stu-
dents) works very well and leads to quality, it ensures the
design is theory build and fits the user group while leaving
enough time to design and iterate on the design. There-
fore I will try using this process more often.

During the making of the prototype I improved my
programming skills and system thinking skills as I pro-
grammed the modes for VersaTiles. I needed for example
to come up with a ‘work-around’ because certain library
features did not allow me to send a pointer to an array
with LEDs (which is an area above a pressure sensor)
that needed to be switched off with a timer. For program-
ming a lot of system and abstract thinking is necessary. I
am now able to work with LED strips, self-made pressure
sensors and communication modules and I increased the
speed at which I program. This helps me make prototypes
fast. Theory states that play is interactive and with my
personal preference for (at least partially) tangible play
and my vision focused on fun and play; programming
and working with technology such as Arduino are very
important. Therefore continuous practicing with these
technologies helps me to communicate ideas fast through
prototypes.
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Making the product I learned about batteries, Voltages
and current (something I somehow never understood well
before bringing it into practice in VersaTiles) and how they
are dangerous, can be put in series (which increases the
voltage) and how to protect them well to create a safe
product. I also learned how the Arduino interprets data (it
compares signals) and that therefore the ground of your
external power source should always be connected to the
Arduino ground (otherwise it cannot compare the input
signal with the 0-signal). Besides this I gained knowledge
about materiality choices, (diffuse material, which LEDs to
choose etc.) PE classes (curriculum, innovations, the mar-
keting approach of Janssen-fritsen), fun and forms of play
(lenses of play cards which work well to evaluate a game
and design games, research into fun and play) and the
use of scenarios (convenient to explain an idea but many
different scenarios can be confusing when presenting).

I was able to use knowledge from my extra electives
regarding fun and persuasive game design. Although the
courses are more focused on digital game design the theo-
ries discussed in these courses helped design the modes
and think of ‘fun’ scenarios with interactive products that
fit in the curriculum of a PE class. I will continue to follow
extra electives about fun, play and games as this interests
me and helps me in my projects.

In the project we had to deal with multiple stakeholders:
Janssen-fritsen, PE-teachers and students while we all
have our own vision. To make this work we combined our
personal visions in a group vision (e.g. we all wanted all
children to be included in gym classes) that included re-
search on the topic and user interviews. We incorporated
feedback from our stakeholders and eventually succeed
well in creating a prototype (concept) that adds value for
all stakeholders including ourselves. "It is fantastic, and
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that is not something I say very quickly” - Willem Bouw-
man, Managing director Janssen Fritsen Netherlands I am
very proud at the end result and think that having small
sessions with stakeholders throughout the process of de-
signing works well for creating this value for all. Therefore
I will change my approach to design projects by including
many sessions with various stakeholders.

In short about PDP goals

"Make a high fidelity prototype that allows a user to
experience the concept and is worthy of being send in to
compete in well-known design competitions.”

I believe I succeeded in this very well, the plan to send in
the project for design competitions is already made and
a possible client is very enthusiastic about the project as
well. The process we took to design this concept (ex-
plained in the longer reflection), often communicating
with stakeholders and the role in the team I took (motiva-
tor, pushing for more) are the reasons this worked out so
well.

“"Learn about fun and how a concept of a physical game
can create the optimal setting for experiencing fun
(because a designer can only design the elements that
eventually should lead to fun). And see how this fun can
be integrated in learning (the curriculum).”

During my courses I learned about fun, for this project
learning about play was eventually more fitting because
we switched to a ‘platform product’. I learned more about
how play and fun could be integrated in PE classes: offer
a versatile product that can be used for games and exer-
cises with engaging elements such as light.

"Lay a theoretical base for my vision in the area of play
and learn.”
I changed my vision according to the theory I found about
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fun. I now see how fun is closely related to learning. (My
vision can be found underneath)

“"Work with a company as a stakeholder adding an extra
restriction to the design concept possibilities (as it should
also fit the company’s direction). And make a product that
has a higher chance of being developed (that is fit for the
market and can be produced).”

At the demonstration day the director of Janssen-fritsen
Netherlands stated that our product was a real product in
the first stages of development. I believe this is due to the
high-fidelity prototype where thought through decisions
were made on how it could be developed and withstand
rough usage. And the thought through concept that adds
value for all stakeholders, which is supported with theory.

“"Practice my presentation skills: be clear in what I tell,
have a clear structure and stay calm.”

During the midterm I practiced my presentation skills
during the presentation for Janssen-fritsen. I managed
to stay calm because I prepared very well but due to the
many scenarios explained during the presentation there
was little structure. The presentation slides, however, did
help provide this structure. In short: slides can help pro-
vide structure, preparation helps to remain calm and too
many different subject or scenarios decrease structure.

Vision

Current society asks us to constantly want something

and be buried in work to achieve it. A question is simply
answered with an 'I'm busy’” and if you are not busy this is
not necessarily socially accepted. When constantly work-
ing for something, we better love doing it.

What humans love doing is learning. Play is a way of
learning that enables a user to step into a play zone that
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involves no real world ‘hard’ consequence and therefore
is considered more fun. Fun can be scientifically explained
and a big part relates back to learning and finding and
recognizing patterns.

Since I was a little kid I have been interested in story
worlds and learning. These worlds range from narratives
that are embodied in theme parks, (musical) plays that
can be experienced in the theatre and the countless sce-
nario’s our brain thinkers up trying to anticipate situations
that never happen. These worlds broadened my imagina-
tion and inspired me but most of all they taught me.

With my designs I aim for inspiration and learning. I in-
corporate fun through learning something in a non-threat-
ening environment that is preferably loose from the ‘real
world’ consequences. My designs enable experimenting
which leads to new associations and ideas. I see myself
designing for theatre, museum set ups, theme parks and
schools.

some setbacks could have been avoided. In the future it
would be good to report on progress at the end of each
project day in a meeting if I were to work in different
places with a group again.
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Reflection Ana Torralba

When I chose to come to the TU/e I was looking for things
such as merging technology with product design and
developing my skills in prototyping in order to build a pro-
fessional portfolio that reflects my interests and what I'm
capable of doing. Working this semester here, has helped
me realize about skills that I didn’t know I had: making
instead of studying forced me to step out my comfort
zone. The biggest challenge for me was the development
phase: in my previous education, design projects were
completed when a concept was defined. However, after
the Midterm presentation, my team and I decided to work
together to develop our solution into a high-fidelity and
functional prototype. It was the challenge I was look-

ing for: a finished interactive product. One of my tasks
was choosing some of the electronic components: LEDs
and pressure sensors (making them and figuring out

how they work by developing a testing code). I built the
prototype which implied working with all kinds of materi-
als and varied techniques: different foams, metal, fabric
and electronics that were cut (with laser, dies and saws),
sewn, and soldered. The finished product had the impact
we wanted: in the Demo Day, visitors couldn’t stand there
listening to a long pitch because they wanted to try it!
VersaTiles connected with users inspiring laughter and
fun.

A huge reason of the success of the project is my team.
We are all very different but, after an introductory phase,
I learnt that we are complementary: while Michelle and I
are the dreamers and passionate ones, Koen and Allitze
are the objective and serene in the team. Both parts were
needed in the project: while ones push the innovation
and creativity, the others organize and take a step back
to examine the situations. We all put a lot of effort and
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enthusiasm to make VersaTiles possible. During project
meetings, I've noticed one of my flaws in relation to team-
work: I had ideas in mind and for me it was so easy to
understand them that I didn‘t take enough time to explain
myself. Therefore, some of the long discussions that frus-
trated me were caused by misconceptions. Now I explain
my ideas thoroughly with examples, drawings or even with
the help of the computer. Also, when I have one idea that
I think is good, I prepare my arguments in order to con-
vince the rest of the team instead of explaining it when it
comes to my mind which sounded vague and confusing.

Moreover, the team helped me to understand better

how TU/e works. They all studied their Bachelor’s here.

I observed that when someone sets a goal in their PDP,
they fight for it even though circumstances are not the
most favorable. For example, if one in the team knows a
lot about LED technology but he set his goal in learning
another thing, he won’t offer himself to work with LEDs. At
first for me, this was quite shocking. However now, I un-
derstand that this is the way to learn new things. I wanted
to do more in this project about programming but I didn’t
because I thought others might do it better and quicker,
and I prioritized the team interests. Next semester I want



