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A set of ten hands-on workshops for elementary school children that focuses on positive
and negative aspects of collecting personal data through wearable technology.
WEARABL-E: open lab is a set of ten 3-hour workshops for children and youngsters aged
9–14 about collecting personal data, presented through the use of wearable technology (in
different industries and the contemporary investigative art). The goal of WEARABL-E: open
lab is to encourage awareness about pros and cons of collecting personal data, critical,
creative and flexible thinking, group work, complex problem solving, creativity, and financial
literacy, etc.
After the introductory period the participants start developing their own projects, focusing on
group work and social innovation, while acquiring and strengthening entrepreneurial skills.
The first eight workshops begin with a presentation of an industrial application of a wearable
technology and an artwork that uses that same technology. The presentation is then
followed by the hands-on construction of a prototype (which is prepared in advance by the
facilitators), through which the participants learn about the basics of electricity, electronics
(especially sensors), conductive fabrics, e-textiles, programming, and design.
The main objective of the last two workshops (9th and 10th) is to stimulate creativity and
social innovation. The 9th workshop introduces concepts of social groups, social innovation,
entrepreneurial skills, and invention. Participants are encouraged to think individually and
spontaneously about their own social innovations in the form of prototypes which would help
solve a certain problem of a chosen social group.
The 10th workshop is based on an overview of their ideas, the participants are encouraged
to group into groups of similar interests.
In the following month the individual groups are stimulated to develop their own social
innovations and prototypes based on the knowledge they gained at the previous workshops.
At the end of the month ”a committee” evaluates their final products and the group dynamics.
Young people are using the immense power of digital media to explore, connect, create,
and learn. This power enables them extraordinary opportunities, but they also face potential
pitfalls. These issues indicate the need for digital literacy and citizenship skills,
understanding the power and impact of digital media.
Children require specific protection when it gets to their personal data as they may be less
aware of the risks, consequences, and safeguards concerned and their rights in relation to
the processing of personal data. WEARABL-E: open lab is designed to empower
participants to think critically, behave safely, and participate responsibly in the digital
world. Through interactive games and discussions the participants learn about the GDPR,
safety and privacy, the Internet of Things (IoT), digital footprints, citizenship, and ethics.

WORKSHOP DESCRIPTION WEARABL-E: open lab

WEARABL-E: open lab introduces the participants into the world of wearable
technology and e-textiles: history, art projects, application in sports, medicine and
entertainment industry etc. During the eight introductory workshops the participants
reproduce eight DIY wearable prototypes which introduce different techniques, electronics,
possible uses, materials, and tools. The participants explore the electrical properties of
materials, traditional and contemporary craft techniques while building electronics that
emphasize materiality and process. This makes wearable technology and electronics more
understandable than they currently are.
The workshops encourage the youngsters to explore the intersections between art,
science and technology. By presenting contemporary investigative artists and their
artworks that use wearable technology, the participants are introduced into the art thinking
process, which is based on inquiry, critical thinking, and process-based learning, focusing
on application, creation, and evaluation. The artist presentation is followed by a discussion,
in order to engage the participants to think about creating original solutions, exploring
questions from multiple perspectives, and to empower them to act inclusively, socially
responsibly, and sustainably.
Through hands-on work (e. g. soldering, constructing, sewing, prototyping, etc.) the
participants develop work habits, persistence (through learning from failure and overcoming
setbacks), resourcefulness, and creativity. Soldering in pairs, for example, is a great
opportunity for fostering the feeling of independence and learning about the importance of
cooperation and mutual help.
During the ideation and especially during the prototyping period the participants are
introduced to financial literacy. They are faced with a limited prototyping budget (e. g.
material cost), in order to gain understanding of personal finance and effectively apply
various financial skills, such as financial management, budgeting, and investing. Financial
literacy also helps the participants understand the time value of money.
By presenting their ideas to the rest of the group to the "committee" and to their parents,
the participants learn how to communicate their results and experience, improve their
presentation and other social skills, and they receive feedback so they can indulge in the
never ending process of improvement.
Mixed aged groups (9 - 11 and 11 - 14 years) offer many opportunities for peer to peer
learning, which can be inspiring, motivating, and empowering. Creating opportunities for
sharing knowledge, know-how, experience and skills among peers can empower the
individuals as well as the whole group, and it promotes their interests, too.
Duration: set of ten 3-hour workshops + one month of 3-hour per week hands-on
prototyping group work
Setting: after-school activities
Group size: 10 – 12 participants
Age: 9 – 11 and 11 – 14 years (and more)
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1st Workshop
1. INTRODUCTION: welcome + introduction – 15 min
The open lab opens with the introduction of the facilitators, the participants, the space, the
concept of the workshops, and the topics. This gives the participants the idea about the
whole picture. Since the groups are often heterogeneous and mixed, it is advised to set the
common group agreements which promote a respectful, collaborative and positive working
atmosphere.
Facilitator tasks:
• Moderate
an
introduction
round
of
facilitators
(e.g. name, age, hobbies, siblings, interests, pets, etc.)
• Introduction of the set of workshops.
• Moderate the setting of common group agreements.

and

participants

Materials/Equipment:
• enough space for all participants to sit in a circle (on the floor or on chairs) and to
freely move around - if possible also suitable for smaller team games and warm-ups
• masking paper tape (for name tags)
Objectives:
In order to establish a collaborative, respectful and positive group environment, common
group agreements are set. They have the function of the Code of Conduct.
Tips:
Make name tags out of masking paper tape and stick them anywhere on your bodies. They
add personal touch to the name tag and are recyclable.
Add some WARM UP and ICEBREAKER tools (browse the DOIT TOOLBOX).

WORKSHOP DESCRIPTION WEARABL-E: open lab

2. COMMON GROUP AGREEMENTS – 10 minutes
Group agreements help cultivate nonviolent communication, which is the foundation for
respectful and collaborative atmosphere focusing on trying to meet every individual’s needs.
Set the group agreements immediately after the introduction of the participants and the
workshops to set the foundation for all the future work. It is important to point out the
difference between rules and agreements: rules are fixed and cannot be changed, while
agreements, on the other hand, can be changed and constantly added or removed,
depending on the needs of the group. Invite all the participants to express their needs (for
e. g. safety, respect, being heard, tranquility, etc.), thus empowering them to co-create the
working atmosphere and the environment. The agreements also establish how the
individuals should behave in the workspace for everyone to have a good atmosphere for
building, sharing knowledge, constructive criticism, feeling safe and accepted. The
agreements also support the participants in deepening their self-discovery and to facilitate
greater understanding and connection within the group.
Write the agreements on a big piece of paper in readable writing, and place it on a visible
spot. The group should also agree on a sanction (not punishment!) in case the agreements
are not respected. The sanction should be fun and playful (e. g. singing for 1 minute, 10
planks, etc.), not strict, nor harsh, and can be changed if the group unanimously decides so.
The purpose is to raise the participants’ awareness that they are the creators of their own
working atmosphere and environment.
Facilitator’s tasks:
Moderate the setting up of agreements in a gentle, clear and participatory manner:
• explain the point of the common agreements (not rules!)
• create a safe atmosphere where every individual’s needs and suggestions are
respected and heard.
Facilitators should also express their own needs, since they are part of the group (e. g. we
listen to the person speaking, smart phones are muted and stay in the break room, we treat
each other fairly and respectfully, we help each other, we take care of tools and materials
(joint property), we clean the lab before we leave, etc.).
Objectives:
For the duration of the project, all participants agree on common agreements and sanctions,
which have to be understood by everyone and placed visibly in the room, so everyone can
refer back to them in case of conflict. The initially discussed joint agreements and the
established sanction create identification and cohesion, ensure an agile and participatory
atmosphere, and encourage the sense of responsibility. The agreements should be
discussed regularly: whether to add new agreements, remove the ones that don’t serve the
group any more, change the sanction, etc.
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Materials/Equipment:
• Bristol board or any other big format of paper (for the list of agreements)
• color marker
• large and visible wall space

3. ICEBREAKERS and PERSONAL DATA – 50 min
When working with a new group or a group of people where not everyone knows each other,
it is a great idea to start off with an icebreaker. Through the two following icebreakers (The
toilet paper introduction and The passport stock market) the participants learn about
collecting personal data, the GDPR, safety and privacy, digital footprints, citizenship, and
ethics.

3. 1. The LEGO Avatar
Duration: 15 min
Materials:
•
LEGOs
(bricks,
plates,
minifigurines, and other parts)
•
mini bags (for LEGO parts)
Each participant receives a bag
filled with around 15 random LEGO
pieces (bricks, figurines, various
parts) and builds a figure, his/her
own avatar. When the avatars are
finished, you can make a quick and
short exhibition. It can be fun seeing how resourceful the participants had to be to make a
figure out of random parts. The LEGO parts represent personal data. Every time the
participants will give away their personal information during the two following icebreaker,
they will have to give away the appropriate number of LEGO parts, deconstructing their
avatars. The facilitator collects the LEGO parts and puts them into a box. Wait with the
explanation of the purpose to add to the mystery.
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3.2. THE TOILET PAPER INTRODUCTION
Duration: 15 - 20 minutes
Materials: roll of toilet paper
Pass around the roll of toilet paper
and ask each participant to tear off
as many sheets as they normally
use at one time, then pass it to
another member of the group and
ask them to do the same. You can
wait with the explanation of the
purpose to add to the mystery or
you can embellish the reason by
making up a story, such as “This is
the last roll of toilet paper in the building,” or “Imagine we’re going on a camping trip, so
we’ve got to be prepared.” Continue until everyone in the group has torn off some paper.
Some participants will take only a couple of sheets, others will reel off heaps. Once the roll
has been around to everyone, explain the next part. For each piece of paper torn off, they
must reveal one fact about themselves and take away an adequate number of pieces of
their LEGO avatar. The facilitator collects the LEGO parts and puts them in a box. The facts
can be simple such as their surname, favorite color, song, cartoon, etc. The more pieces of
toilet paper they have, the more facts they have to share.

3.3. THE PASSPORT STOCK MARKET
Duration:
15
20
min
Materials/Equipment:
• piece of paper per participant
(A4)
• colored pencils, color markers
• music player and speakers
(computer, smartphone will do)
Each participant receives a piece
of paper and a pencil and writes
down her/his name, surname,
date of birth, and address. Again,
for every given information they
must give away an adequate number of LEGO part, deconstructing their avatars. When the
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music starts they keep exchanging the passports between each other until the music stops.
When the music stops, the participants look for the owners of the passports they are holding
in their hands, approach the owner and draw his/her face. The music starts again, they start
exchanging the passports, when the music stops, they look for the owner and draw the
owners hair, then eyes, lips, nose, accessories (e. g. earrings, glasses etc.), and in the end
something the owner of the passport is passionate about (books, animals, etc.).
After the passports are finished, each participant receives two stripes of paper and writes
two statements about themselves: one true and one false. The facilitator collects the stripes
with statements, puts them in a box and mixes them.
Place the passports in a visible place (table or ground) and spread them out so everyone
can see them. Each participant draws two statements and sticks them on a random
passport, not taking into account whether the statement truly belongs to the owner of the
passport or not. Finally, the facilitators reveal the point of the whole game: collecting and
storing their personal data they were so trustfully giving away.

4. DISCUSSION – 25 min
The icebreakers are followed by a discussion about:
• pros and cons of collecting personal data (e. g. medical purposes vs. marketing)
• the GDPR
• digital footprints, citizenship, and ethics
• private and personal data
• privacy, safety, and security concerns
• self-image, identity, and reputation
• (the history of) internet, the IoT (Internet of Things),and wearable technology
• how do the participants feel about their personal data being collected in such a
nontransparent way
Objectives:
Some ad-technology companies collect our personal data to personalize ads. This
information can include IP address, location, demographic characteristics and ID
numbers that enable the ad companies to track people and build user profiles. The main
objective of the described icebreakers is to raise awareness about personal data, safety
and security concerns, including ethics, behavior issues and decision making, to
cultivate digital literacy skills, and critical thinking. The participants learn about
strategies for managing their online information and keeping it secure from online risks, and
for protecting their own and respecting other peoples’ privacy. Our digital world is
permanent, and with each post we build a digital footprint. By encouraging participants to
think before they post, they learn to consider how their posts can impact themselves and
others. The passport game encourages the participants to think about benefits and risks of
presenting themselves through different personas and the effects on their sense of self, their
reputation, and their relationships.
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5. THEORETICAL INTRODUCTION – 25 min
Basics: WEARABLE TECHNOLOGY & the IoT: in art and industry
Rapid growth in (wearable) technology has resulted in a limited understanding of the Internet
of Things (IoT). Raising awareness about the immense power and pitfalls of wearables and
the IoT, discussing about security, rights and privacy are therefore essential. The
comprehension not only empowers, but it also prepares the participants to think critically
and look for solutions on how to take caution.
In order to achieve greater understanding, the participants are introduced into the history of
wearable technology, what it actually means, and the variety of its applications. Apart from
commercial uses, it’s being incorporated into navigation systems, smart textiles, and
healthcare. The theoretical introduction is followed by a discussion about the pros and cons
of wearables’ abilities to collect data, track activities and customize experiences to users’
needs and desires. The discussion is based on analyzing interesting examples of industrial
applications of wearable technologies and contemporary investigative artists and their
artworks, which combine science and wearable technologies in order to open questions,
push boundaries of understanding the modern technological world and announce the
possible future scenarios. In this way, the participants are introduced into art thinking: artists
(just like scientists) have thirst for exploration, discovery and creation that impels them to
better understand the world. While scientists use their research work to create knowledge,
the artists are guided by their sensibility to examine the world revealed by the science and
to open the aesthetic, behavioral and ethical issues arising from the uses of the latest
technologies.
The participants are invited to share their opinions about the presented examples of
industrial application and artworks.
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2nd Workshop
1. THEORETICAL INTRODUCTION – 30 min
1.1. Basics: ELECTRICITY

In order to understand the simplest concepts of electronics, one must first understand what
electricity is. Through theoretical introduction and debate the participants learn:
• what is electricity, where it comes from (power plants, renewable vs. non-renewable
energy sources), some interesting and fun historical facts about first “discoveries” of
electricity
• what is electric charge (atoms as bearers of electric charge)
• what is electric current (the flow of electrons, conductors vs. insulators)
• what is electric circuit and how it works (closed loop, simple electric circuit: battery,
lamp, wire)
• what are electronic components (LED, battery, resistors, etc.) and electronics
• about volts, watts and amps
• etc.
Tipp:
Make the theoretical introduction interactive by inviting the participants to share their
knowledge about electricity and views on life without electricity. Make the introduction even
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more interesting with fun and educational animations and videos. You can find plenty on the
Internet.

1. 2. ARTIST/ART PROJECT INTRODUCTION
Introduce an artist/art work that uses wearable technology and discuss about: message,
thoughts, opinions, feelings etc.
Tip:
Artist: Stelarc
Project: The Third Hand
A mechanical human-like hand, attached to Stelarc’s right arm as an additional hand (not a
prosthetic!). The motions of the hand are controlled by the electrical signals of the abdominal
and leg muscles (EMG). Without using control panel or buttons, the Third Hand is controlled
by the artist’s muscles. While he moves the particular muscles, this is detected and
transmitted to the third hand as a motion. Capabilities: pinch and grasp-release, 290 degrees
wrist rotation (clockwise and counter-clockwise), and a tactile feedback system for a sense
of touch.
His mechanical prosthetic third hand was completed in 1980, so he was well ahead of his
time, since it was only many years later that robotic limbs started revolutionizing the
prosthetics. Prosthetic devices, robotic structures and body-machine symbiosis are part of
Stelarc’s vision of the future. This is a great opportunty to discuss about wearable
robotics, biomechatronics, biosensors, and the participants’ view of the future.

2. HANDS-ON WORK– 130 min
2.1. Basic electric circuit & Arduino
For some participants this is the first time they work with electricity, the Arduino and the
electronic components, so it’s only natural to start with the basics.
This exercise shows the simplest thing you can do with Arduino to see the physical output.
The participants build a simple electrical circuit with an LED and a resistor on the
breadboard, connect it with the Arduino which makes the LED blink.
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Materials:
• LED
• resistor
• jumper wires
• Arduino
• breadboard
• USB cable
• computer

2.2. Interactive greeting card: Paper circuit
Paper circuit is a low-voltage electric circuit created on paper or cardboard using conductive
copper tape, LEDs and a power source such as a coin-cell battery. Creating paper circuits
is a good way to teach the basics of electricity and how electrical circuits function. It is an
educational, creative and fun project that helps bring artwork and paper craft to life.
Materials:
• standard printer paper
or card stock paper
• copper
tape
with
conductive adhesive
• LED
• 3V coin-cell battery
CR2032
• colored pencils, color
markers, crayons etc.
• clear tape
• scissors

Tips:
After creating the basic circuit, you can start adding switches to control the LED. By adding
sensors, buzzers and motors to the circuit, you can add another dimension of interactivity.
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Projects can range from greeting cards, origami, and traditional art such as paintings or
drawings.
Warning:
Copper tape can have very sharp edges and can give a nasty paper cut, so be careful!

Objectives:
• By building two types of electric circuits the participants learn that a functional electric
circuit can be built on paper instead of the PCB (printed circuit board), and by using
conductive materials such as the copper tape instead of wires.
• Before they begin making the greeting card, the participants have to plan and design
their idea.
• During troubleshooting and creating more complex designs they deepen their
knowledge about electric circuits.
• Their interactive greeting card can be a beautiful gift for their special ones.

3rd Workshop
1. THEORETICAL INTRODUCTION – 30 min
1.1. Basics: e-TEXTILES (materials, tools & possibilities)
The introduction of the basics about electricity and hard electronic components is followed
by the introduction of e-textiles and soft electronic components. E-textiles are an exciting
new field of electronics that combines embedded electronics (sensors and microcontrollers)
with traditional fabrics and textiles, which enables them to transfer data. Current applications
include: medical, military, sports, entertainment, automotive interiors, etc. They can be
broken into two different categories: aesthetic vs. performance enhancing.
The participants learn about the existing conductive fabrics (copper, silver, steel plated,
etc.), fibers and threads from which they construct various textile sensors. They investigate
the conductive, resistive and piezoresistive properties of these materials, and by doing so,
they learn how to use the tools, specifics about sewing with the conductive thread, how to
connect hard and soft components, how to make modular soft electronics, and how to power
their projects. Most commonly used portable power sources are rigid, bulky, not washable
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and must be frequently recharged, which makes the e-textiles uncomfortable, inconvenient,
not to mention the safety issue.
Objectives:
•

Strengthening fine motors skills and craftsmanship (sewing, soldering, etc.).

•

Exploring the electrical properties of materials, traditional and contemporary craft

techniques while building electronics that emphasize materiality and process. This makes
wearable technology and electronics more understandable than they currently are.
•

Enhancing creative and design thinking. Wearable electronics integrate various types

of components, which require a power sources, and yet they have to be flexible, light,
easy to wear and often fashionable. Designing wearable electronics requires a lot of
creative effort, problem solving and creative thinking.

1.2. ARTIST/ART PROJECT INTRODUCTION
Introduce an artist/art work that works with e-textiles and discuss about: message, thoughts,
opinions, feelings etc.
Tips:
Artist: Afroditi Psarra
Project: The Fractal Antennae
An amplifier that can pick up LF transmissions and make them audible. “The intention behind
this art and science research project is to experiment with different conductive materials and
techniques, from laser cutting to embroidery to create fractal antennas that can be later used
as a hacking mechanism to sniff into hidden electromagnetic fields.”
http://afroditipsarra.com/index.php?/on-going/fractal-antennae/

2. HANDS-ON WORK– 130 min
2.1. DIY Touchscreen gloves
The participants learn how to turn their regular gloves into touchscreen-sensitive gloves.
The capacitive screen on a smartphone uses electricity to sense our touch. When we touch
the screen with our finger, we complete the electric circuit, because our skin is conductive.
Cloth is an insulator, so by adding small spots of conductive thread on the gloves fingertips,
we can upgrade our regular winter gloves into the touchscreen-sensitive gloves.
Materials
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•
•

conductive thread
gloves

Tools:
• needle
• needle threader
• scissors
• marker
Objectives:
• Strengthening fine motors skills (sewing).
•

Upcycling old/regular gloves.

•

Learning about capacitive sensing.

2.2. e-BADGE
The participants make a luminous badge which can be used as a safety reflector to make
them visible on the road during the night.
Materials:
•
photoresistor
•
resistor
•
2 LEDs
•
coin cell battery (3V)
•
LilyPad battery holder
•
conductive thread
•
regular thread
•
felt
•
hollow fill fiber
•
Velcro
•
fabric glue
•
decorative fabric (optional)
•
safety pin
Tools:
•
needle, needle threader
•
scissors, round nose pliers
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Objectives:
• Raising awareness about visibility in traffic and road safety.
• Strengthening fine motors skills (sewing).
•
•

Sewing electric circuit with conductive thread instead of using wires.
Learning about photoresistors, LEDs and resistors.

4th Workshop
1. THEORETICAL INTRODUCTION – 30 min
1.1. Basics: SENSORS
The participants learn and discuss about sensors: what is a sensor, what can be measured
with sensors, different types of sensors, industrial application, analogy between sensors and
human sensory organs. Both sensors and human sensory organs take the information about
external environment through continuous detecting and measuring changes in electrical
signals, and transmitting the collected data to the control system, computer and brain.
Tip:
To make the analogy between
sensors and human sensory
organs

more

fun

and

interactive, make a HUMAN
BODY POSTER and select
different

sensors

gyroscope,

(LDR,

temperature

sensor, microphone, sonar,
etc.). Ask the participants to
place

the

appropriate human parts and discuss about their functions and properties.

sensors

on
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1.2. ARTIST/ART PROJECT INTRODUCTION
Introduce an artist/art work that includes sensors and discuss about: message, thoughts,
opinions, feelings etc.
Tip:
Artist: collective KOBAKANT
Projects:
1. MASSAGE ME JACKET
A wearable massage interface that turns a video game player’s energy into a back massage.
The jacket includes soft flexible buttons made from conductive fabric, which collect the
massage moves and pass them on to the console as control signals.
2. THE PERFECT HUMAN
A handmade motion-capture costume that includes bend sensors for tracking motion of the
limbs and wireless communication to send the sensor data from the suit to a nearby laptop.

2. HANDS-ON WORK– 130 min
e-textiles: DIGITAL & ANALOG SOFT SWITCH
Make two different types of
sensors: digital and analog.
This is a great opportunity to
discuss
the
difference
between digital and analog
signal
and
sensors.
Participants can be divided
into two groups: one group
can make the digital sensor
and the other group the
analog sensor. This way all
the participants can later work
with both types of sensors.

1. DIGITAL SENSOR: Fabric Push Button
The push button is one of the simplest forms of sensors.
The fabric push button was inspired by KOBAKANT: http:/www.kobakant.at/DIY/?p=48.
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Materials:
• neoprene (or other fabric)
• conductive fabric
• fusible interfacing
• foam
• regular thread
Tools:
• needle
• needle threader
• scissors
• iron

2. ANALOG SENSOR: Neoprene Bend Sensor
The bend sensor reacts to pressure (decreases in resistance), not specifically to bend.
Pressure is exerted while bending, thus allowing us to measure bend (angle) via pressure.
You can make the sensor with a piezoresistive material (such as Velostat) as the middle
material.
The neoprene bend sensor was inspired by KOBAKANT: http:/www.kobakant.at/DIY/?p=20.
Materials:
•
neoprene
•
conductive thread
•
piezoresistive material (e. g.
Velostat)
•
conductive fabric
•
fusible interfacing
Tools:
•
needle
•
needle threader
•
scissors, iron

Objectives:
• Strengthening fine motors skills (sewing, fusing, layering, cutting).
•
•

Learning about the difference between the digital and analog sensors.
Exploring the conductive, resistive and piezoresistive properties of materials,
traditional and contemporary craft techniques while building electronics.
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5th Workshop
1. THEORETICAL INTRODUCTION – 30 min
1.1. Controlling electronic components: Arduino & LilyPad

After covering all the basics of electricity, e-textiles and sensors, it’s time to learn how to
control the electrical components. The participants are once more introduced into the world
of Arduino, this time with more detail. They learn what the Arduino is and how it works, what
a breadboard is and how it works, and they play with the code in the Arduino IDE software.
Then it’s time to introduce them to the Arduino’s counterpart for sewable electronics, the
LilyPad (Arduino Main Board) designed and developed by Leah Buechley. Sewable
electronics combine traditional craft processes (sewing, fashion design, and textile design)
with electrical engineering, computer science, and hardware skills. LilyPad can be sewn to
fabric and similarly mounted power supplies, sensors and actuators with conductive thread
to create interactive garments and accessories. The participants also learn about Leah
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Buechley busting many stereotypes associated with technology while developing the
LilyPad.

1.2. ARTIST/ART PROJECT INTRODUCTION
Introduce an artist/art work that includes LilyPad and discuss about: the message, thoughts,
opinions, feelings, etc.
Tip:
Artist: Afroditi Psarra
Project: Lilytronica
Embroidered synthesizers with LilyPad Arduino micro controllers, sensors and actuators
embedded into fabric. The project was inspired by folk tradition, pop culture and DIY
electronics, highlighting the contradiction created between the “soft” interfaces of the
embroidered instruments and the loud soundscape that they produce.

2. HANDS-ON WORK– 130 min
Building basic circuits: combining hard components with soft switches
First, the participants build a basic electric circuit on the breadboard, using an LED and a
resistor. When they connect the Arduino with the Arduino Software (IDE) and activate the
code, the LED lights up and starts blinking. If they want to add extra LEDs, they have to
make changes to the code. Then they build a circuit, which lights the LED when they press
a pushbutton (momentary switch). Now they are ready to build a circuit that combines hard
and soft components for activating an LED or a buzzer when pressing the fabric push button
or bending the neoprene bend sensor they made during the 4th workshop.
Objectives:
• Learning basics about Arduino and LilyPad Arduino: building circuits, using
breadboard, coding.
• Learning by doing. Learning how to fail better.
• Troubleshooting.
• Learning about electronic components’ specifics: diodes, resistors, switches,
difference between digital and analog sensors.
• Combining textiles with electronics in an electric circuit: motivation for thinking out of
the box.
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6th Workshop
1. THEORETICAL INTRODUCTION – 30 min
1.1. Wearable technology in medicine
The participants learn that wearable technology can have innovative solutions for healthcare
problems. It is equipped with sensors that collect data and monitor user’s health (heart rate,
blood pressure, body temperature, seizures, release of certain biochemicals, etc.), physical
activities and behaviour, physiological and biochemical parameters. They can be attached
to shoes, eyeglasses, earrings, clothes, gloves and watches, and may also evolve to be
skin-attachable devices. It is believed that wearables could improve the quality of patient
care and reduce the cost of care. This is a good opportunity to reopen the discussion about
collecting personal data, user security and ethics.
The participants learn what kind of sensors are used in healthcare devices and meet the
examples of existing devices.

1.2. SENSOR INTRODUCTION: Temperature sensor & thermistor
The participants learn about temperature sensors and thermistors: different types, examples
of use, etc.

1.3. ARTIST/ART PROJECT INTRODUCTION
Introduce an artist/art work that includes examples of health wearables and discuss about:
the message, thoughts, opinions, feelings, etc.
Tip:
Artist: OPN Studio
Project: Give my creation… Life!
A heart rhythm simulation device which is activated by inserting the index finger in a pulse
sensor. It captures and feeds on the generated energy to give life to a machine. The artists
address the issues such as extending a removed organ’s life and using it as a source of
natural energy.
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2. HANDS-ON WORK– 135 min
THE HANDSHAKE METER
After learning about the thermistors, the participants create an interactive e-bracelet, which
measures the temperature of handshakes. When the user shakes hands with another
person, the thermistor measures the other person’s temperature of hands, sends the data
to the LilyPad which activates the RGB LED. The RGB LED changes colour according to
the other person’s temperature of hands: red – hot, blue – cold, green – normal.

Materials:
•
RGB LED
•
thermistor
•
LilyPad
•
LiPo Battery (3,7V)
•
felt
•
Velcro
•
regular thread
•
wires

Tools:
•
needle
•
needle threader
•
scissors
•
round nose pliers
•
soldering iron

Objectives:

WORKSHOP DESCRIPTION WEARABL-E: open lab

•

Strengthening fine motor skills (sewing, soldering).

•
•
•

Learning about thermistors, RGB LEDs, LiPo batteries (lithium-ion polymer batteries).
Learning by doing.
Troubleshooting. Learning how to fail better.

7th Workshop
1. THEORETICAL INTRODUCTION – 30 min
1.1. Wearable technology and location tracking
The participants learn and discuss about the GPS (Global Positioning System): what is GPS,
how it works, what kind of data does it collect (location, velocity and time syncrhonization),
who developed it, how did humans figure their location in the past (constellations), examples
and fields of use (military, civil, and commercial users). The GPS can be found in wearables,
such as smart watches, smartphones and telematic devices, which often contain an
accelerometer and gyroscope as well. This offers a great opportunity to introduce the
analogy between the vestibular system and the gyroscope.

1.2. SENSOR INTRODUCTION: Gyroscope
The participants learn about the gyroscope: what it is, how it works, the history of invention,
the examples of use (in toys, airplanes, smartphones, etc.). They also learn how to use
MPU6050 accelerometer and gyroscope sensor with Arduino.

1.3. ARTIST/ART PROJECT INTRODUCTION
Introduce an artist/art work that includes gyroscopes and discuss about: message, thoughts,
opinions, feelings etc.
Tip:
Artist: Stelarc
Project: StickMan
StickMan is full-body exoskeleton which generates 64 possible combinations of gestures.
Accelerometers and gyroscopes are attached to each moving limb on StickMan’s body
tracking and moving the sounds generated across a multichannel speaker system, making
the sounds themselves an extension of StickMan's body.

WORKSHOP DESCRIPTION WEARABL-E: open lab

2. HANDS-ON WORK– 130 min
e-POSTURIZER
e-Posturizer is a device worn on the user’s back which warns the user if he/she’s been
slouching. In case of slouching, the gyroscope senses the movement which actuates a
buzzer and the buzzing stops only when the user corrects his/her posture.
Materials:
• buzzer
• MPU6050 accelerometer and
gyroscope
• LilyPad
• LiPo battery (3,7V)
• neoprene
• sewing elastic band
• wires
• regular thread

Tools:
• needle, needle threader (optional)
• soldering iron
Tip:
If you play with the code, you can turn the e-Posturizer into a fun interactive buzzing gadget
that urges the user to move his/her shoulders and back until you find the correct
position/posture to stop the buzzing sound.
Objectives:
• Strengthening fine motors skills (sewing, soldering).
•
•

Learning about gyroscope and coding.
Raising awareness about healthy posture, health benefits of being active.

WORKSHOP DESCRIPTION WEARABL-E: open lab

8th Workshop
1. THEORETICAL INTRODUCTION – 30 min
1.1. Wearable technology and wireless communication
Wearable devices include electronics, software, sensors, and connectivity which enables
them to exchange data through the Internet, and that makes them a part of the Internet of
Things (IoT). The participants learn and discuss about wireless technologies for wearables:
what is wireless communication and how it works, examples of wireless technologies (NFC,
Bluetooth, Wi-Fi), and which one to choose when creating a wearable device. They develop
a basic understanding of the underlying technology, which helps them think of more efficient,
responsive, and easier to use solutions. They learn that when choosing a wireless
technology, one must consider the priorities: the requirements for bandwidth, power and
range, user experience, cost or size, etc. Some wearables combine different wireless
technologies to take advantage of different aspect of each method.

1.2. INTRODUCTION: ESP Wi-Fi Module
The participants learn about the ESP-8266 Wi-Fi module: what it is, how it works, and
examples of use. This small board can connect the Arduino to the Internet or it can act as a
standalone microcontroller with Wi-Fi connectivitiy.

1.3. ARTIST/ART PROJECT INTRODUCTION
Introduce an artist/art work that includes wireless technology and discuss about: message,
thoughts, opinions, feelings, etc.
Tip:
Artist: Kasia Molga
Project: Human Sensor
A futuristic-looking cape from recycled laser-cut acrylic, which changes colour as the wearer
inhales and exhales, and react to air pollution. It contains a pocket-sized aerosol monitor
linked to a GPS watch and a tiny Raspberry Pi computer which allows pollution data
collected in the street to communicate with LED lights embedded in the artists’ capes and
masks.

WORKSHOP DESCRIPTION WEARABL-E: open lab

2. HANDS-ON WORK – 130 min
2.1. DATA VIZUALISATION
The participants experiment with data visualization in Processing, an open-source software
sketchbook and a language for learning to code within the context of the visual arts.

2.2. WIRELESS TILT SENSING BRACELET
Wiereless tilt sensing bracelets use the ESP-8266 Wi-Fi module to send the digital data from
the tilt sensing bracelet to a feedback bracelet with the LED display. LEDs light up according
to where the tilt sensor is making contact.
The
bracelets
were
inspired
by
the
collective
KOBAKANT:
https://www.kobakant.at/DIY/?p=527.
Materials:
• LilyPad LEDs
• ESP-8266-12 Wi-Fi Module
• conductive fabric
• conductive thread, wires
• regular thread
• fusible interfacing
• regular beads
• metal bead or small pendant
• poppers (or Velcro to close
bracelets)
• neoprene
Tools:
• scissors
• needle
• needle threader
• iron
• soldering iron, solder
• wire cutters and strippers
• pliers
Objectives:
• Strengthening fine motors skills (sewing, soldering, ironing).
•
•

Learning about wireless connectivity.
Learning how to use ESP-8266-12 Wi-Fi module: application and coding.

WORKSHOP DESCRIPTION WEARABL-E: open lab

•

Introducing a new sensor: tilt sensor. Creating a simple digital tilt switch for detecting
direction or tilt, which can be used in many different ways and variations.

•

The bracelets illustrate the basic functionality of the tilt sensor and Wi-Fi connectivity,
and they offer many possibilities. Invite the participants to think of examples of use.

9th Workshop
1. DISCUSSION – 30 min
1.1. INTRODUCTION OF THE WORKFLOW
After equipping the participants with the basics about wearable technology, e-textiles,
electricity and electronics, maker and fabrication tools, it’s time to encourage them to think
spontaneously about human possibilities enabled by technologies and to develop and
prototype innovative solutions with creativity and perseverance.
The participants first work on their individual ideas for tackling social challenges and are
later divided into smaller groups (3-4 members) which will work on their group projects.
Discuss about entrepreneurial skills and competencies. Make it clear that the focus is on the
process, not the final product, and that cooperation, teamwork and other entrepreneurial
skills are an essential part of their project assessment.
Before the participants begin working, clarify the following details:
• Define the goals of the project: to help them understand your expectations for their
work show them an example of a completed DIY wearable device.
• Set the deadline.
• Set the budget: the participants work with a limited prototyping budget (e. g. material
cost).
• Introduce the committee: members of the committee are the facilitators, experts and
other adults, they give feedback on ideas and presentations, evaluate the final
projects and select the winning project.
• Presentation of ideas and prototypes: the participants present their ideas and
prototypes to a “committee” during the ideation process and at the end of the
prototyping process.
• Final presentation event: public presentation for parents (and close family members)
with award of certificates and prizes.
Objectives:
• Financial literacy. The participants learn how to effectively apply various financial skills,
such as financial management, budgeting, and investing, and to better understand
the time value of money.

WORKSHOP DESCRIPTION WEARABL-E: open lab

•
•
•

When presenting their projects to the committee, the participants learn how to present
and share their ideas with others and receive feedback in order to improve their work.
Fostering the entrepreneurial skills. The committee selects the winning group after
evaluating the level of cooperation, motivation and resourcefulness shown among the
group members.
Learning how to fail better. Prototyping offers a playful way to deal with failures and
setbacks. Make it clear that the focus is on the process, not the final product. It’s not
necessary that the final prototype works, but if it does, all the better.

1.2. DISCUSSION: Entrepreneurship, social innovation, social groups
The participants learn and discuss about: entrepreneurship, social groups, vulnerable
groups, and social innovation. The objective of the discussion is:
•
•

to sensitize the participants and to raise their awareness about social challenges
to empower them to become active citizens who tackle social issues and develop
innovative solutions by equipping them with knowledge and tools for identifying the
societal problems.

2. BRAINSTORMING: individual work – 130 min
List the social challenges and social/vulnerable groups on the blackboard, discuss about
their needs and possible solutions. Encourage each participant to choose one
social/vulnerable group, think of its challenges and brainstorm about the possible innovative
solutions. Every participant should PREPARE A POSTER WITH THE STORY BEHIND THE
PROJECT and THE BLUEPRINT. After the posters are finished, the participants PRESENT
THEIR IDEAS TO THE REST OF THE GROUP, other participants can give feedback. When
the presentations are finished, they all vote for their favourite ideas (e. g. adding LEGO parts
on the posters) and decide who they want work with. Divide them into smaller groups (34members). They can continue developing one of the individual blueprints or they can start
developing a completely new idea.
Materials/Equipment:
•
Bristol board or any other big
format of paper
•
pencils, markers
•
computers

WORKSHOP DESCRIPTION WEARABL-E: open lab

Tips:
Make sure they have enough time and (personal) space to brainstorm. Support their ideas,
even if they seem crazy, encourage them to think out-of-the box and dream big.

10th Workshop
1. GROUP WORK: poster, list – 180 min
The participants are now grouped into small groups (3 - 4 members) which will work on their
ideas, develop the blueprints and create prototypes. Start with the overview of the ideas,
then stimulate the groups to start thinking about the ideas in the frame of the possible, that
is in the frame of the knowledge gained at the previous workshops. Each group should
prepare a POSTER WITH THE STORY BEHIND THE PROJECT and THE BLUEPRINT.
After the posters are finished, each group PRESENTS ITS IDEA, other groups can give
feedback.

Materials/Tools:
• Bristol board or any other big format of paper
• pencils, markers, etc.
• computers.
After the ideation process it’s time for the hands-on work. The facilitators must provide
constant availability of the materials, tools, digital maker and fabrication tools, and expert
support.
The groups think of materials and tools they need, learn how to search for them online (in
order to learn where one can buy them and to get the idea of the costs), since they have to
consider the limited budget. Then they MAKE A LIST OF NECESSARY MATERIALS,
TOOLS, and (EXPERT) HELP they need for their prototyping phase. The facilitator helps
them provide all the necessary things (and experts) and the prototyping can begin.

WORKSHOP DESCRIPTION WEARABL-E: open lab

Tips:
The facilitator should motivate and support the ideation and decision making process. When
the participants decide what they want to work on, the facilitator should step back and let
them work on their own.
Value and support their ideas, even when they seem crazy (only make sure that they are
safe), and encourage them to think out-of-the-box.
Make sure that the participants have enough time to try out their ideas, materials and tools,
so they can learn from failure. Failure is part of the process ad should be celebrated.
Observe the group dynamics, if necessary remind them of the importance of cooperation
and recognition of the value of each member’s contribution, and create situations that foster
the development of their entrepreneurial skills.
Objectives:
• Team work. When working in groups the participants practice their social skills, they
learn how to collaborate, co-create, express ideas to others and by doing so they
have a chance to reflect upon oneself, take different viewpoints and learn different
ways of thinking and behaving.

The following month
The following month the groups continue working on their projects.

1. PRESENTATION: committee
Shortly after they finish with the
ideation process, they present
their POSTERS WITH THE
STORY
BEHIND
THE
PROJECT
and
THE
BLUEPRINT to the committee.
The committee gives them
constructive feedback so they
can think of possible changes
and improvements.

WORKSHOP DESCRIPTION WEARABL-E: open lab

At the end of the month the committee evaluates:
• the level of cooperation, motivation and resourcefulness (plus other entrepreneurial
skills) shown in the group dynamics
• the idea and the final prototype: innovative and creative approaches to tackling social
challenges.

2. PUBLIC PRESENTATION EVENT & AWARD OF CERTIFICATES AND
PRIZES
Organize a public presentation
of final projects for parents
(and close family members)
and award of certificates and
prizes. Each group presents
their final project:
•
the
target
social
group and its needs
•
demonstration of the
prototype
•
the highlights of the
experience,
their
achievements
and
the
setbacks.

The committee announces the winning project and argues its choice. All the groups (and its
members) receive a prize, of course the winning group receives an appropriately “bigger”
prize, and a certificate, as a sign of recognition of their achievements and various newgained skills.
Materials/Equipment:
•
certificates
•
prizes
•
“stage”
•
chairs
•
computer, speakers and
projector (if necessary)

WORKSHOP DESCRIPTION WEARABL-E: open lab

The objectives:
• Sharing the results and experiences with parents and family members can help the
participants feel more confident when tackling social and environmental issues, and
it’s a great opportunity to practice their public performance and other social skills.
• The parents get an insight of the whole work process and the achievements of their
children.

