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INTRODUCTION

Methodology for educational making activities

“The Maker Movement has crept into the consciousness of schools in
the past few years. For some, it's a wake up call that over-tested, over-
scheduled young people are not going to become the creative, enthusiastic
learners we all hope to nurture. For others, it's a personal reconnection
to our collective, deeply-felt human impulses to create, invent, and
shape the world. Makerspaces, genius hour, design thinking, and other
frameworks can help make these ideas come to life in classrooms,
libraries, museums, and community centers. But are these innovations
accessible to everyone, to every child?’'

Sylvia Martinez “How to Build Your Makerspace”

1 http://bit.ly/how-to-build-makerspace
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Why this guide?

Through observing the current metho-
dologies which make up the world of
digital fabrication (from educational ro-
botics to 3D printing or from teaching
code to activities based on STEAM), as
a consortium we believe that there is a
need to establish a script of best practi-
se to ensure the quality of these types
of activities are maintained. The scope
of best practise includes pedagogical,
spatial design, tools and methodological
aspects.

This guide aims to put into words the
methods we have used when creating
inclusive makerspaces. We want to
share the accumulated experience of all
consortium members from their realisa-
tion of projects and activities that are of
a technological and pedagogical natu-
re. We hope it will be useful for anyone
wanting to start, include or promote ac-
tivities that combine technology, art and
education.

We have a growing scenario in the
areas of digital fabrication, robotics and
innovative technology, where parents
across all countries and cities are wan-
ting their children to learn the basic skills
which these technical areas are built
upon, including; coding, robotics and 3D
printing. However, for this, well-prepa-
red professionals (teachers, facilitators,
volunteers, educators, technicians), trai-
ned with the necessary pedagogical and
technical assets are required.

How to use this guide?

This guide has been created from ob-
servations and lessons learnt during
the consortiums’ experience in creative
activities and digital fabrication, as well
as combining state of the art research
from each of our countries. This guide
aims to help orientate readers with de-
tails, advice and ideas, which will allow
these activities to be incorporated easily
and smoothly into day to day practises,
in an organised, thought out and prepa-
red manner.

It should be taken as a road map and
applied according to the reality of each
situation. We encourage your modifica-
tion, personalisation and expansion in
order to allow it to match up with your
specific scenario and environment.
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Makerspaces are playing a key role in
supporting young people in learning
about values, civility, good attitudes, com-
petences and skills, especially around
education for coexistence and personal
development. These inclusive aspects
of makerspaces and the attention they
give to encourage diversity, make them
increasingly attractive to young people as
a space where they can be creative and
participate in a range of activities. There-
fore, we believe that personal attention,
organisation of activities and the adapta-
tion of spaces are all incredibly important
in successfully generating an inclusive
environment.

This guide is intended to introduce you to
helpful ideas and guidelines for designing
makerspace activities and spaces that
are inviting to young people of all abilities.
The idea of inclusive design is explored,
as well as how to design a makerspace
or educational making activity that all chil-
dren, regardless of their strengths, weak-
nesses or social situation, can enjoy.

By designing for inclusion, and beginning
from a perspective of “strengths”, you can
create a makerspace that is designed with
everyone in mind and that challenges and
supports children with a wide range of abi-
lities. For example, a blind child’s streng-
ths are their heightened sense of touch,
hearing and smell. How can these senses
be better used in a makerspace for both
sighted and non-sighted children?

For an inclusive activity or space, you
must consider how you might create spa-
ces of “intersection”. “Intersections” create
opportunities for children of all abilities to
interact together. The work and the words
of Sylvia Martinez are inspiration for this
consortium.

The idea of inclusion is not only important
for community organizations or schools
serving underserved populations. Every
makerspace should be aware of their ca-
pacity to serve all people: children and
adults, all genders, all backgrounds, and
those who are interested in the arts, engi-
neering, or both. Even in the best-resour-
ced maker environments, there should be
constant vigilance about the assumptions
that are made about the people who mi-
ght want to use them.

To create inclusive experiences in
makerspaces, facilitators should consider
these factors:

- Empower learners not just to be passi-
ve objects of the activities, but to include
them as allies and advocates for making
things that matter to them.

- Culturally responsive, situated, and re-
levant doesn’t mean asking students to
write hip hop lyrics about the scientific
method. But it doesn’t mean ignoring hip
hop either. Seeing cultural practices in a
maker light can open doors and blur the
lines between facilitators and learners.
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- Sensitivity to surroundings. Research
shows that girls react to surroundings that
reflect stereotypical “hacker” culture by
denying that they are interested in scien-
ce and engineering. If you aren’t sure
what vibe your classroom or makerspace
is communicating, ask some kids.

- Reduce competition. Both overt contests
and more subtle competition, like compe-
tition caused by a lack of adequate mate-
rials and tools, can reduce participation of
girls. It can also be a barrier for beginners
and learners who don't see themselves
as “technical.” The competition aspect rai-
ses the stakes to a level that is too risky
for learners to jump in and try something
they may actually enjoy.

- Don't advantage one kind of building
over another. Robots are cool, but the
same technologies of micro-controllers,
sensors, motors, and lights could make
smart clothes, a useful invention for an
elderly aunt, or better still, something no
one has thought of before. Provide incen-
tives, multiple on-ramps, praise, and glory
for all kinds of making.

There are many, many examples of
makerspaces, both community and
school-based, that work to empower
everyone, not just those who want to
build robots. Creating these experiences
means that everyone can benefit from the
learning that happens when hands-on is
combined with heads-in. Makerspaces
should be about empowering people, all
people, to experiment with ways to make
sense of the world, to make the world a
better place, and to make meaning in their
lives.

Sylvia Martinez “Making for All: How to
Build an Inclusive Makerspace™

2 http://bit.ly/inclusive-makerspace
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“The role of the teacher is to create the conditions for invention
rather than provide ready-made knowledge”.

Seymour Papert
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An educational making activity is one
that brings together creative and inno-
vative processes with an educational
perspective, emphasising practical lear-
ning during the process, and includes,
technology in all or some part of the
process. It has long been argued that
children and youth can learn by playing
and building with interesting tools and
materials (Montessori, 1912).

These are activities that work under a
framework of cooperation, respect for
one another, teamwork, inclusion, pro-
motion of creativity, learning by doing
and innovation.

Doing and creativity are not new con-
cepts, but focusing learning on doing
has introduced a new type of practical
pedagogy. A pedagogy that fosters com-
munication, community and collabora-
tion (a DIiT mentality “let’s do together”),
distributed learning, crossing bounda-
ries and receptive and flexible teaching
practices.

Physical creations can also enable
social engagement through a shared
endeavor. This can bring more- and
less-experienced participants together
around a common task—a configura-
tion that often proves fruitful for learning
(Lave & Wenger, 1991; Vygotsky, 1978).
We have organised this guide to be ba-
sed on different areas where particular
care must be taken.

Facilitation: Every activity with lear-
ners must have facilitators that encou-
rage the activity to run and achieve its
pre-defined goals.

Environment: Activities are carried out
in spaces, but sometimes these spaces
are not well-equipped to receive them.
Space is important because it helps the
activity to develop.

Materials | Resources: Choosing the
materials to develop the activity is key.
Working with recycled, reused materials
and doing so in a sustainable way with
the environment adds values.

Expendable material: Recycled mate-
rials help expand creativity, respect the
environment and improve experimenta-
tion skills.

Non expendable material: The non ex-
pendable materials are the ones suita-
ble for an activity and that fit the fungible
materials that will be used.
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Facilitation

Every activity or space has a team be-
hind the scenes that imagines it, prepa-
res it, carries it out and evaluates it. And
in some cases, depending on the com-
plexity of the activity’s learning content,
this team may also receive the activity
from outside facilitators due to their hi-
gher level of expertise and understan-
ding of a subject.

Different functions for the facilitators:

- Responsible for programming activi-
ties, schedules, etc.

- Responsible for giving the activity or
workshop, usually the facilitator, educa-
tor.

- Depending on where the activity takes
place, there will be personnel responsi-
ble for the children or young people who
participate in that said location. It is im-
portant to involve them as an important
part of the process.

Environment

The environment is the place where
the activity will take place. An activity
of this type can be developed in any
environment that meets the logistical
needs of the activity. (Sometimes we
need electricity, wide spaces for ta-
bles, areas for demonstrations...).

Usually these types of activities can
be produced and developed in:

- A classroom or space within a cultu-

ral center, library or civic center.

- A classroom or space within a
school.

- A space within a larger event (Maker
Faire, festivals, congresses, etc.).

- A Makerspace (Hackerspace,
FabLab...).

- The street (Mini-Maker Faire, de-
monstrations, Technological Fai-
re’s...).

To choose the space we usually take
into account:

- Available plugs, lighting, electricity.
- Tables or spaces for working in
groups.

- Workshop area: ensure that it is
sufficient for the number of parti-
cipants, monitors, technical equip-
ment, etc.

- Possibility of organizing the tables
or the space according to the dyna-
mics of the workshop.

- Space to organise and take care of
the material for the activity.

- Internet or WiFi.

- Number and type of computers.

- Sound equipment, microphones,
etc.

- Board.

See more explanation at Annex 1 and
2.
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Materials | Resources

Boys and girls have almost innate
creative potential with almost anything,
creativity is also a trained skill. Working
with different materials and new tools
can enable empowerment. At the same
time, one must be careful when introdu-
cing materials and tools so that they do
not become overwhelming.

Raising some educational making acti-
vities which focus exclusively on mate-
rials or tools can lead us to errors. We
must work with efficient, versatile and
inspiring materials and tools whose use
are well known to us. Recyclable or reu-
sable materials, such as cardboard or
building sets, can help us create new
interests and provide transformative ex-
periences.

In any activity we can find and use re-
sources and materials donated by the
organisation of the event, the institution,
civic or cultural centre and complement
these with our own resources.

Expendable material

It is the material, whether it is stationary
or technical, that by completing the acti-
vity will end up creating the final prototy-
pe and therefore will be consumed and
will need to be replaced for subsequent
activities. As an example we mention:

- pens and markers

- papers and cardboards
- post-its, clips, labels

- blue tag, zeal, glue

- clay

- plastic cups

- American tape

- wood, cardboard
- cables

- batteries

- silicone

- battery holder

- mini engines

- LEDs

Non-expendable material

This is the material that is worked with
that can be reused in subsequent events
/ activities. Examples include:

- Welding gun

- Hot silicone gun

- Cables connectors with the computer
- Adapters

- Network cables

- Laity

- Electronics kits: Arduino boards,
Makey Makey, etc

- Hard Machines (Dremel, Drill, CNC,
3D printer...)
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“The Maker Movement has developed in out-of-school spaces and
has mostly involved adult participants, there is growing interest
among educators in bringing making into education to enhance
opportunities for students to engage in design and engineering
practices, specifically, and science, technology, engineering, and
mathematics (STEM, or STEAM when art is included) practices,
more generally.”
Lee Martin 3

3 Martin, Lee (2015) “The Promise of the Maker Movement for Education”.
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Educational making activities start from
an environment that include; open sour-
ce resources, affordable electronics and
technologies, crowdsourcing and par-
ticipatory culture, a focus on STEAM
education, information access and
DiWO methodologies for inclusion.

The environment where the activity
takes place can become an aid to the
process and motivate expression, crea-
tion and communication. A friendly spa-
ce allows people to explore. Here, we
will give some advice on how to create
such a space, as well as providing some
technical information that can help in
the organisation and development of a
model activity which are available in the
annexes.

Organisation

To organise ourselves well, we must ask
ourselves the necessary questions so
that all the requirements of our activities
are met or resolved, and establish who
will be responsible for carrying out each
part. Some examples of things to keep
in mind include:

Participants: we must take into account
who our participants are. Activities for
children or young people are not the
same as for adults or the elderly. In any
case, people are the key element of
every workshop.

Contents: the workshop activity step by
step. Pedagogical program with clear
aims and detailed development.

Calendar: time of preparation, dissemi-
nation and realization.

Place: contact and organisation with the
headquarters where the place is given.
Materials: list of needs, selection of
suppliers and place of purchases, su-
fficient time to obtain the specific mate-
rials.

Budget: personnel, materials, transpor-
tation, per diem, etc.

Communication: communication plan,
prior, during and after the activity.
Broadcast material, pictures, videos.
Have signed authorisation for the use of
the images by the participants.

Documentation: who will take the record
of the activity, videos, text and photos,
and in what formats.

It is also useful to know what our stren-
gths are to take advantage of them and
be aware and prepared for our limita-
tions.
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Typologies of event organisations for
youth to get together and experience
maker education and maker culture.

Not all activities have a defined begin-
ning and end. Within the field of educa-
tional making we have many different
formats that lead to a large variety of
possibilities.

Hackathons

A Hackathon is any event in which peo-
ple get together to engineer solutions
to real-life problems, possibly involving
technology. Hackathons generally have
parallel tracks for educational works-
hops and/or conferences.

Essentially, during a hackathon, young
people can be invited to work in groups
(from 2 up to 5 people) on a project of
their choice. Usually hackathons last for
a whole day (from morning to evening).

Here are some basic goals to keep in
mind when organizing a hackathon:

Be welcoming to newcomers of the
community.

Provide an opportunity for participants
to learn something new.

Provide a space and a time for partici-
pants to make headway on problems
they are interested in.

The ultimate goal of a hackathon should
not be to actually solve any problem as
real-life problems are typically too hard

to be tackled effectively during such a
short period of time.

Instead, hackathons should be thou-
ght of as a pit-stop on a long journey to
solving these problems or as a training
session helping to prepare participants
for solving problems in the future.

Here are some useful practical guideli-
nes to follow when setting up a hacka-
thon:

Low barrier to entry: Attendees should
be able to walk in, figure out what’s
happening, and be able to quickly find
a way to be involved (whatever their
threshold for involvement).

Pro-amateur and pro-expert: Attracti-
ve to attendees with different technical
skills and of different levels.

Easy to stay, easy to leave: No one
should feel trapped during the event
Interactive — offline and online: Everyo-
ne should have the opportunity to play,
build, or otherwise contribute to one or
more of the tech-related projects pre-
sented (emphasis on everyone), without
opening a laptop. (Not everyone would
have a laptop with them, nor are laptops
perfectly suited for social engagement
or essential for all types of tech.)

It is also recommendable to include ar-
tistic activities, besides tech-oriented
ones.
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For one thing, relying on art allows more
people to feel included, even those who
might feel uncomfortable around tech-
nology.

Moreover, exploring the relation be-
tween technology and the arts can be
informative and inspirational for tech’s
potential impact.

When thought of as a variety of methods
for creation and expression, art beco-
mes essential for understanding how
technology is created and how it could
be used.

Maker faires and mini maker
faires

A maker faire is an event somewhat
along the lines of a science fair. Thus,
visitors move around different stations
which each introduce a new concept,
typically related to maker culture, digi-
tal DIY or classic DIY. Users can choose
which station they want to visit and dig
further into it by engaging with the pre-
senter.

Where maker faires differ from traditio-
nal science fairs is the greater degree of
interaction between user and presenter.
Rather than a one-way learning chan-
nel with presenters and presentees,
stations at a maker faire are required to
be interactive. Some stations are about
skill sharing, others invite users to enga-
ge with hands-on activities. For exam-
ple, activities about coding or electronic
prototyping are common; whilst others

can be more open-ended, providing
opportunities to contribute data, or be a
maker.

Makerspace / Fablab :
meral places

Ephe-

Ephemeral places can refer to a facili-
ty/set of equipment or to a scenario in
which a public space (can be any place)
is temporarily turned into a makerspa-
ce-like environment.

Transforming a classroom, a civic cen-
tre or any other public space into a
makerspace for a short period of time
can serve to gather young people toge-
ther and help them to experience maker
education.

At an ephemeral makerspace, users are
invited to drop in to experiment with cnc
machines, computer aided design and
other tech-related activities. The objec-
tives of such spaces are typically to give
participants a taste of what sort of acti-
vities/projects are possible to undertake
at a fablab or makerspace.

See more explanations at Annex 3.
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"There is only knowledge in the invention, in
reinvention, in the restless search."
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Paulo Freire

It is not easy to establish the motiva-
tions behind wanting to start educatio-
nal maker activities. There are usually
many factors that influence this. Starting
in a space focused on digital fabrication,
community engagement and impact.
Some key factors which may motivate
the creation of a fablab include:

- to help regenerate places, communi-
ties and neighbourhoods

- to provide services to the local com-
munity

- to educate new makers

- to advance knowledge of digital tech-
nologies and explore new possibilities

- to support research and development
and upgrade knowledge in existing dis-
ciplines

- to provide services to existing indus-
tries, especially in prototyping and inno-
vation

The role of technology has a preponde-
rant weight, however without connecting
to the real world, everyday activities and
day to day problems can seem daun-
ting and frustrating. It is necessary to
link more technical activities to creative
practises, for which the STEAM metho-
dology calls Arts, and what for us is a
way of thinking outside of the world
which surrounds us.

The STEAM approach proposes inte-

grating interdisciplinary knowledge in
response to new challenges in the for-
mation of responsible citizen-related
contexts and makerspaces are physical
sites for sharing resources and knowle-
dge to be able to do such tasks. Both
methodologies complement each other
well, bringing the possibility to partici-
pants of resolving a variety of problems
through fun and engaging methods.

Traditional education, basically divided
into disciplines, does not contemplate
the situations present in everyday life.
For example, for the construction of a
home, problems of thermal insulation,
energy, physical construction, material
science, costs and project management
are brought together. Therefore, it is
also important to develop skills in which
a higher level of knowledge and orga-
nisation of activities is achieved. This
allows each of the disciplines to bring
their expertise to a project, achieve their
individual missions, whilst also collabo-
rating successfully.

When considering how an individual is
taught and the processes of learning
they go through, it is important to con-
sider the problems that are selected for
activities to be based around. This is to
ensure that a project’s problem state-
ment for participants, motivates them to
construct ideas and develop knowled-
ge. Therefore in Maker Education, when
creating the framework of a project, it
is essential that the educator does not
improvise, and instead takes time to ca-
refully plan the project themes and their
objectives.
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Makerspaces are self-directed, prac-
tical learning areas, which are open to
the interaction of teachers, students
and diverse multidisciplinary learning
staff that enrich a dynamic collaborative
learning environment which encourages
teamwork.

Makerspaces share the characteristics
and benefits of the STEAM approach
which are an active and eminently prac-
tical methodology that empowers stu-
dents through; a trial and error system;
facilitating inclusion; improving concen-
tration and fostering creativity, curiosity
and entrepreneurial culture; encoura-
ging investigation; being accessible for
all ages; helping to contribute to the
development of problem solving, critical
thinking and soft skills.

Through this, it opens up a range of pos-
sibilities and interesting topics. Here, we
propose some examples but there are
also many more outside of these.

Computer Aided Design

Young makers are introduced to compu-
ter aided design tools, which they can
be encouraged to employ for any en-
gineering design project that they may
wish to undertake in the future. Compu-
ter aided design tools which can be co-
vered by an educator in a makerspace
environment, include; open source and
free graphic design softwares such as
inkscape, online 3D modeling softwares
such as tinkercad, and offline 3D mo-
deling softwares such as Sketchup and

123D Design.

An advanced version of the computer
aided design module would introduce
young makers to softwares specifica-
lly tailored for the production of AR/VR
application for smartphones and games.

Electronic prototyping

This topic provides an introduction to
coding, in which young makers can be
invited to explore a number of existing
tools for electronic prototyping. Primary
learning outcomes can start with cir-
cuitry and electronics, with challenges
around building simple electric circuits.
Participants will then also be able to
tackle more advanced electronic pro-
totyping using educational tools speci-
fically tailored for their age range (ex.
mBots). They will be able to learn what
an electronic device is, which are the
basic components of electronic devices
(capacitors, resistors, switches, buzzers
etc.) and how these function.

Coding

Young people can become acquain-
ted with computer programing as well
as with the computational way of thin-
king. An introduction to coding enables
learners to explore visual/block coding
softwares such as Scratch for Arduino,
or mBlock. These coding softwares are
specifically designed to suit young indi-
viduals through being user friendly and
do not require technical or advanced
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knowledge skills, focusing on a play- Creative activities
ful approach to learning. The introduc-

tion to coding shall provide the young  Technology has a huge transformative
makers with the necessary skills to add potential in terms of educational prac-
a layer of interactivity to their electronic tices. However for this, implementation
creations, thus, eventually, they will be must be accompanied by accessible
able to program simple electronic devi- and well thought out teaching methods.
ces to produce sound, light and other Methodologies such as the Project Ba-
effects. sed Learning and SCRUM project me-

thodology, focus on the learner taking
a lead role in their learning process. It

Digital fabrication techniques should be encouraged that the learner

acts as a co-creator and co-constructor
Through digital fabrication techniques, throughout activities which support the
young makers can explore practises exchange of ideas, creativity and colla-

such as 3D printing, vinyl cutting and boration.
laser cutting. Through hands-on expe-

riences of these topics, learners shall be Other themes involved in an educational
able to understand what digital fabrica- making activity:
tion is and what are its advantages over
traditional fabrication methods. - Cardboard construction
- Prototyping
- Woodworking
Robotics - Textiles and sewing

Robots are electro-mechanical systems
designed typically to help people with
tedious, repetitive and sometimes dan-
gerous tasks. Robots are comprised of
actuators (e.g. servo motors, motors)
and sensors.

Engaging with robotics allows young
makers to couple electronic prototyping
with robotic components. Through a
mixture of project-based activities and
small challenges, young people can ex-
plore the different components that can
go into building a robot, such as belts,
pulleys, gears and bearings.

#Mdinclusion- 19
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Makerspaces are collaborative places
where all people, including young in-
dividuals, can gain practical hands-on
experience with new technologies and
innovative processes. They provide a
flexible environment where learning is
made physical by designing and buil-
ding projects which apply science, tech-
nology, maths, art and creativity.

It is important to emphasise that every
space will be different due to its size,
its available resources and the makers
who use it. Any kind of physical space
can be used; from a classroom to a ta-
ble, from a storage room to a freestan-
ding building. These spaces then may
support a handful of makers focused on
a particular activity such as electronics,
or offer a broad range of equipment and
materials.

Given this range of possibilities it would
be inappropriate to make a template for
developing a Makerspace. Instead, this
guide aims to provide an approach to
selecting equipment, tools and mate-
rials which will help to develop a space
as well as providing instructions and ad-
vice around possible educational maker
activities that could be conducted within
it. In Annex 4, further information about
kitting out a space is also given, inclu-
ding possible space requirements, wor-
kbenches, storage, and maintenance
materials.
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In the 21st century, communication is
key to all activities. We need to use co-
llaboration and communication to build
our community and bring people toge-
ther.

Communication within the field of maker
education activities has two lines of im-
pact:

An internal line orientated around the
participants, focusing on the results and
processes, to help the students involved
to see how their actions are valued. In
this line of work, communication chan-
nels which are shared among the users
can be used, such as applications and
social networks. An example is the use
of the Instagram app to show what, who
and how the activities are done and their
results. This generates a spirit of belon-
ging to a group and provides the pos-
sibility of spreading news and project
results.

Also for internal communication within a
Makerspace is it essential to ensure that
the space is maintained and remains
accessible to all users. For example,
this could include differentiating and de-
fining spaces, ordering equipment and
setting up methods to organise activities
as well as protocols to maintain safety
and security.

An external line of communication, more
with the aim to attract new makers,
should be used to showcase the acti-
vities of the Makerspace to people who
are not part of it. For this, both online
and offline communication methods are

very important and should be used.

Once the contents of an activity have
been established by a Makerspace,
for example by identifying how, where,
with whom and when it will take place,
it will then be necessary to put together
a communication plan which will help
the Makerspace to reach the public who
may be interested in participating. It is
necessary to take into account all sta-
ges of the communication plan including
before, during and after the activity has
taken place.

For the preparation of the plan it is im-
portant to take into account:

The public: if the participants are adults,
we address them; for children or teena-
gers, it is more likely to need to address
the parents. It also helps to identify whe-
ther the aim is to target local participants
in a particular neighbourhood and if the-
re may be particular methods in which
the public in these areas may seek or
receive information.

Contents: prepare a clear and brief
explanation of the program, define to
whom it is addressed, the objectives of
the activity, dates and registration data.
It is also helpful to include photos or
illustrations which complement and de-
monstrate the activity in some way.

Dissemination material: Information
can be presented through the use and
adaption of brochures, flyers and pos-
ters, etc.



Step by step
Communication
supports

Methodology for educational making activities

#Mdinclusion - 22

Network and community: do not unde-
restimate the word of mouth. It is also
possible to spread information about
an activity through staff of the center
and any assistants or volunteers of the
Makerspace.

Web: it is essential to have an entry on
the web which provides detailed infor-
mation on the project or center. By not
having limited space, here we can place
more photographs and expand more on
the fundamentals and methodology of
the activity or any information that may
be of interest to future participants. The
registration data (date, place, time, pri-
ce and contact) must also be clear and
easily locatable.

Social networks: once the information
has been published on the web, it is
best to disseminate it through social
networks. Posts and messages should
provide content giving information about
the registration process. It is also impor-
tant to anticipate having to answer any
questions that may arise.

Permits: in some cases it will be neces-
sary to follow certain rules of use and
provide permits for completing a parti-
cular activity depending on where it is
located.

Image rights: it is always necessary to
verify in advance that participants are
happy to have their photo taken. All
participants have the right to refuse any
image of themselves being shared or
stored on public platforms. Therefore
permission should be granted by all par-

ticipants before an activity is started, to
clarify whether they give consent to the
dissemination of audiovisual elements.
On the web you can find a model docu-
ment for this.

Document: on the one hand, it is pos-
sible to disseminate the results of an
activity through photographs and videos
that were recorded throughout the acti-
vity itself. However, it can also be helpful
to write down more detailed information
such as; how an activity was developed,
how the organisation of the activity was
completed as well as details on commu-
nication methods used or any material or
financial requirements. It is also useful
to document how participants reacted to
the activity; what particularly interested
then, what queries they had and what
degree of understanding and integration
the activity was able to provide. Through
critically documenting an activity, it can
then help to identify how or why an ac-
tivity may have failed or how it could be
improved.

Once the activity is done:

Self-evaluation: it is important to evalua-
te the actions to help identify what par-
ticularly worked well and what could be
changed for future actions. It is useful
to conduct participation surveys to find
out the opinions and observations of
the participants as well as channel what
they learnt through the activity and what
they would recommend to help improve
it.
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Communicate: with text, photos or vi-
deos, it is good to make a post on the
web with the results, the process and
perhaps some testimonies which can
be spread online through a website and
social networks.

How to build a Flyer

In order to communicate about an edu-
cational maker event, whether it's a
week-long programme or a 2-hour long
workshop, you will need effective com-
munication supports, for example a flyer
or a poster.

Here are some guidelines you may find
useful when developing your own com-
munication material.

Centre Civic Convent de Sant Agusti

ACTIVITATS
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1 - Be colourful. Colours, especially
warm colours, capture the attention of
people, first and foremost youth. You
may also want to use complementary
colours. In the example above, we cho-
se yellow and blue.

2 - Include at least the following details:
- name of the event

- time and place

- content (for example 3D modeling -
and 3D printing, or electronic prototy-
ping)

- target public (ex. young people aged 9
to 17 years old)

- whether it involves a participation fee
or not

- how to make a reservation (ex. via
e-mail)

- contact details of the organisers

- logo of the organising team and part-
ners

- social networks where we can find
more information

3 - Don’t be afraid to use graphic items,
such as icons. In the example above,
we included plenty of icons that you can
download from thenounproject.com.

4 - If you are planning to print out se-
veral copies of your flyer, you may find
it more convenient to print in black and
white. If so, don’t forget to make sure
that the text is visible. You may want for
example to remove the background co-
lor and replace it with plain white.

ATELIER DE CREATION
NUMERIQUE
09/02 DE 14H A 18H

IMPRESSION ET
MODELISATION 3D,
PROGRAMMATION,
ROBOTIQUE, TEXTILE
ELECTRONIQUE
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17 ANS

A LA MAISON DE QUARTIER JEAN
CHAUBET 7, PLACE PINEL,
TOULDUSE

GRATUIT
Inscription ebligataire,
necriptions possiblas au Cercla Pﬁ\
Laique Jean Chaubet 7, place __;JJ
Pinal, Toulouse ou par mail &
infe@digijeunas.com

| 7]

% v



Step by step
Communication
supports

Methodology for educational making activities

#Mdinclusion- 25

Publishing activity results using
on-line platforms for makers

All maker projects are worth publi-
shing. Makers learn from one another
by building on each others failures and
successes, which helps them to impro-
ve and grow in competence over time.
Maker education is very much a crea-
tion of the 21st century, therefore all mo-
dern means of communication can be
used to help document and disseminate
projects and activities which the larger
community of makers can benefit from.

A number of on-line platforms exist
which are ideal for publishing maker
projects. Platforms such as hacksters.
io or instructables.com gather millions
of projects in a huge range of thematic
areas from cooking to electronics.

Here follows a description of the pro-
cess for making a publication on instruc-
tables.com

First, You will need to login with a google
or facebook account, or register with an
e-mail address.

Before you start writing your instructable
you will need to gather as many photos
as possible that document each step
of your activity. The first photo usually
depicts all the tools / supplies / compo-
nents / ingredients / materials which are
needed. It is also essential, when ma-
king an instructable, that each step of
the project is documented with notes.

Next up, you will need to start using the
instructables editor. The first thing to do
when you make an instructable is title
it. The easiest way to do this is to ask
yourself “How would someone Google
for this?”

The next step is writing an introduction.
The introduction is just as important as
the main image and title - this is your
“hook” that will get people to continue
reading.

The introduction should tell the reader
what the project is, why you made it,
and how you made it. While this is often
obvious from the title and photo, some
projects need a little more explanation
and this is the right place to do that. This
is your story, so share all the details!
Once the introduction is done, you will
need to break the project into clear
steps.

Finally, you can go ahead and publish
the instructables.

At publication stage, the website will
prompt you to set a main image, set
a category and channel, and choose
keywords which will be associated with
your instructable, to help others find it.
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Normally in the maker field, there is a
tendency to believe that the costs of digi-
tal technologies and recycled materials
are relatively low. Although partly true, it
is sometimes not the case. Whether it is
an activity with either free or paid regis-
trations there is a need to be cautious,
clear and organised when making a bu-
dget and defining who is responsible for
each section.

The management of the budget and ac-
tivity will depend on its nature and orga-
nisation. Consideration should be made
to who promotes it, the space which will
be used and whether it is a one-time oc-
currence or a regularly scheduled acti-
vity.

In any case, the personnel, materials
and transport of the activity will gene-
rally depend on the budget. It is always
advisable to give an estimated margin
on the production costs for any unfore-
seen event.
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Ideally, the space where your educa-
tional making activity will be, should be
conducive to inspiration, collaboration,
and conversation. Make sure the tools
and materials you have on hand give
your members the nudge to make pro-
jects in any or all of the content areas:
arts, crafts, engineering, food, green de-
sign, music, science, technology. Also it
may be necessary to section off different
areas of the space for specific activities.
Such as setting up a soldering station
or sewing machine where it will not be
affected by the sawdust from the wood
working tools.

Make a wide variety of materials availa-
ble, but also make sure that these are
visible and easy-to-find. You might use
clear or mesh containers that members
can scan quickly to be able to visually
see their contents when they’re looking
for specific items or just letting their ima-
gination wander.

Choose well-placed shelves and wall
spaces for showcasing examples of
past projects and current activities to
seed ideas and inspiration.

- Prepare the distribution of tables or
workspaces, depending on whether the
group will work in pairs, groups or indi-
vidually.

- Establish a site to carry out prototype
tests.

- Find a safe space to use tools that re-
quire electricity or more care such as a
welding gun.

- In the organisation of the space it is
also important to consider that people
using the makerspace will take photo-
graphs or videos. Therefore, we must
bear in mind how the person, who
makes an audiovisual record, can use
the space to do their work successfully.
But above all be aware of what things
should not be included in these images
or if a family member has denied the
permission of images to be taken of an
infant or adolescent.

- Monitor the temperature and ventila-
tion of the place depending on the ma-
terials and tools to be used.

Order and cleaning of the
space

It is important, from the beginning of the
activity, that participants are involved in
maintaining an ordered and clean spa-
ce with organised tools and materials.
Once the activity is over, it is important
that the space is cleaned and re-orga-
nised by all of those who have used it.
For example, ensuring that appropriate
recycling bins are used and the space is
left as it was found.
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There will be many different types of
participants. For example, those who
may be highly motivated, others who
simply follow instructions carefully yet
rely on partners to do most tasks and
others who need more individualised at-
tention.

In the end, the important thing is to va-
lue each of the small achievements gai-
ned by each participant and to rely on
them to set the pace of the workshop. If
there are peaks and troughs of interest
and progression, there will generally be
more or less continuous attention from
the participants.

Inclusion of youth at risk in
maker educational activities

Maker education attempts to be as inclu-
sive as possible: everyone, regardless
of their gender, age or social economic
background should be able to engage
with maker education and benefit from
the numerous learning outcomes it can
provide.

Educators and facilitators, may howe-
ver find it challenging to involve certain
groups of individuals, notably youth
at risk. Disadvantaged youth may for
example struggle with open-ended and
project-based approaches to learning,
which is likely to result in them feeling
frustrated, and consequently risks jeo-
pardising their long term involvement in
maker education.

Main possible causes of tension for you-

th at risk, in the context of maker edu-
cation, include the aesthetic elements of
design and creation (particularly when
more complex machinery is involved,
such as cnc machines). As well as this,
the need to venture outside of comfort
zones with multi-faceted projects, which
could include interdisciplinary elements
can also appear daunting. This pre-
sents a clear need for educators to be
able to support youth throughout their
projects, especially for those who may
particularly struggle with these aspects.

Digital fabrication machines allow any
user to produce nice looking, professio-
nal and meaningful gadgets. However,
often, users can stagnate onto a relati-
vely effortless work, which does not in-
clude any computation effort or complex
constructive challenges.

The point of maker education, as well
as to educate on digital fabrication, is to
highlight the importance of the process
over the final product, and to encourage
learners to engage in challenging lear-
ning experiences. The objective of the
educator, especially when dealing with
disadvantaged children, should be to
encourage individuals to avoid settling
projects that are more simple and trivial.

This said, the opposite extreme is just
as undesirable. Projects which are too
complex are generally conducive to
learners experiencing frustration and
disappointment. Educators should find
a balance when figuring out which acti-
vities and creative processes work best
to engage learners. They should aim to
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avoid trivialisation of processes or equi-
pment whilst appreciating what degrees
of complexity should not be surpassed
to ensure participants are still able to
engage and learn.

How to create an environment
of inclusion

Throughout the realisation of our activi-
ties, we have always searched for the
best methods to encourage participa-
tion and successfully share knowledge.
In our case, the desgn thinking process
is the one that best adapts to this type
of activity.

1. Empathize

Generate expectation, emotion, interest.
If it is the first session, each participant,
support staff and facilitator is presented.
Ask concept questions, to know the ex-
pectations of each participant. This gi-
ves an opportunity to listen and reduce
any doubt.

2. Define

Explain clearly the development of the
activity, step by step. (e.g that we will
work with recycled materials, in groups.
The tasks will be to an engine, attach
a battery holder and a battery and con-
nect them altogether before testing).
Give some instructions, precautions and
processes that should be taken when in
the space (eg, caution should be exerci-
sed with the 3D printer by ...)

Videos or prototypes could be shown to
give an idea of the concept and what is
aiming to be achieved.

If it is not the first session, it may be be-
neficial to analyse what happened in the
previous session to be clear about what
will be worked on during this session.

3. Ideate

The activity starts. Participants organise
themselves into groups or pairs.
Materials are given to each group.
Participants begin to think, devise, draw
and invent.

4. Prototype

Work with cardboard, wood, stationery
and more, to allow them to develop their
ideas and produce an initial prototype.
Participants should discuss their fee-
lings, their results and what has been
learnt among their groups as well as
among the larger class. This can help
them to receive feedback and advice on
how to improve or how to identify which
sections of their project have particular-
ly worked well. The contribution of ideas
must always be from a positive perspec-
tive and aim to motivate.

The final prototype should be real-sized
so that it resembles as much as possi-
ble the final design.

5. Test

The prototype is tested and any neces-
sary corrections are made.

If the activity will continue in another
session, it is advised to define what has
been achieved in this session, what sta-
ge the team has reached and devise a
plan for how they will use their time in
the next session.
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Engaging young people in
Maker Educational Activities

Makerspaces are providing more and
more spaces for learning around the
world, however the skills that the par-
ticipants tend to learn in these spaces
are outside of the required school curri-
culum. The traditional education system
has difficulty recognising student achie-
vements and skills which are learnt out-
side of the standard setup and procedu-
res. However, there is a tried and tested
way to allow participants to recognise
their achievements in these makerspa-
ce environments which can largely be-
nefit the young participants.

Introducing a badging system into the
makerspace can provide students with
a chance to be recognised for the skills
and competences they have learnt and
developed whilst working in the space.

Open badges are recognition and cer-
tification systems which can certify that
a new skill or piece of knowledge has
been learnt.

The badges are a combined empiri-
cal and conceptual effort, which when
applied to the makerspaces and lear-
ning processes that occur in these en-
vironments, can help encourage the
engagement of younger people in them.

This proposal for such a scheme is flexi-
ble and adaptable to any space and ac-
tivity that is developed around Educatio-
nal making activities.

M4inclusion: Award System

The award system is made up of three
different elements; the level belt, com-
petency badges and skill badges. The-
se aim to work together to provide You-
th workers with a tool to aid planning,
facilitation and evaluation of activities
for young participants, helping them re-
main interested and motivated within a
Makerspace environment.

Skill Badges

Activities can be planned with the in-
tention that they will help a young per-
son gain a Skill badge. Skill badges are
rewards that show that a certain skill
has been developed, through comple-
tion of a task or activity.
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Examples:

* A skill badge could be awarded after
a young person has taken part in some
form of training and been able to apply
what they have learnt. Such as comple-
ting 3D printer training and being able
to print their own design independently.

* A skill badge could be awarded after a
young person has been able to apply a
certain skill to a project or task, such as
designing and building a project based
on recycled materials.

* Several skill badges could be awarded
after alarger project, where several skills
have been developed simultaneously. A
project such as the Mighty Maker Level
Belt, which brings together textiles and
electronic prototyping, could mean that
participants are rewarded with a textiles
badge as well as an electronic prototy-
ping badge.

As part of this project, ten initial skill ba-
dges have been developed, each for a
common skill that a Maker might need
in a Makerspace.

These are:

- Textiles

- Laser cutting

- 3D printing

- Painting

- Recycling

- Wood work

- Independent work
- 2D design

- Electronic prototyping
- Workshop Safety

3D printable designs for these badges
can be found on TinkerCAD following
this link. After being printed they should
be mounted onto a standard pin so that
they can be worn by the young person
or attached to their level belt.

These printable designs provide a tem-
plate for other skill badges to be created
by facilitators or the young people them-
selves by editing the TinkerCAD files.
This allows skill badges to be made for
young participants that are more speci-
fic and relevant to their Makerspace en-
vironment, as well as targeting exactly
what they want to learn and improve on.

It is suggested that these skill badges
are seen as achievable to the young
participants. Learning a new skill should
be exciting and encouraged by facilita-
tors. By providing a reward which re-
cognises the ability to learn and gain an
understanding of a certain skill, young
participants will hopefully be able to re-
gister the benefits of learning in a more
hands-on and experimental way.
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Competency badges

Competency badges are to recognise
and reward young participants for their
growth in certain areas which are thou-
ght of as being important to Makers.
Competency badges are larger than
skill badges and have space for level
indicators to be added over time. Each
competency badge has space for five
level indicators, therefore giving young
participants five levels to progress
through. Again these level indicators
can be awarded after a participant has
completed a training, activity or project
which has shown to the facilitator that
they have progressed to a higher level
in that certain competency.

These competency badge designs can
be changed or redesigned to be more
suited to any specific Makerspace envi-
ronment or members.

The table below provides an example
of how competencies can be separated
into different levels, which once rea-
ched, can be awarded by adding the
level indicator to the badge.

In this project we have created designs
for four different competency badges.
These can also be found on the same
TinkerCAD profile. These are 3D printa-
ble designs which can then be attached
to a standard pin and worn by the young
participant or attached to their level belt.
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1 (eg. decorate an

object).
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to be found. which have been complex ideas in a for an output which is
5 To be able to indepen- | learnt from pre- clear and understan- more advanced and

interactable.
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Mighty Maker Level Belt

The level belt hopes to bring skill bad-
ges and competency badges together
and be a way for young people to regis-
ter their overall progression as a Maker
over time. The levels of a Mighty Maker
Belt are used in a comparable way to
Martial art belts, where a new colour is
awarded once a certain predefined cri-
teria is met.

w‘:-ﬂi.
- = - =

The Mighty Maker Level Belt is a
making activity in itself. It should
be a project that participants can
work on and complete over time,
whilst learning and developing
maker skills which can help them
obtain Skill and Competency ba-
dges.

Tutorials can be found online
through this link, showing how to
make the belt. There are two di-
fferent designs; one based on a
pouch made from fabric and one

based on a 3D printed holder. The
belt uses an Arduino and RGB
strips which are programmed to
glow the correct colour to indicate
what level the young participant
has reached.

The young participant progresses
through the colours, by gaining
more skill badges and achieving
higher levels in the different com-
petencies, as shown in the table
below.
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Belt colour Skill and competency requirements
RED - Level 1 reached in all 4 competences
- 2 skill badges obtained
BLUE - Level 2 achieved in all 4 competences
- Obtained 2 further skill badges (4 in total)
GREEN - Level 3 achieved in all 4 competences
- Obtained 2 further skill badges (6 in total)
- Level 4 achieved in all 4 competences
VEELO - Obtained 2 further skill badges (8 in total)
- Level 5 achieved in all 4 competences
- Obtained 2 further skill badges (10 in total)

The Might Maker Belt should be a pre-
sentation of what each young Maker
has achieved, by illuminating in the
correct colour and being a place for
them to pin their badges. The belt
has been designed to be wearable by
participant themselves, but should
be a personal project that’s adapted
to their vision.

Together, this set of tools hopes to
give facilitators a framework for prai-
sing good work achieved by partici-
pants and provide goals and objec-
tives for young people throughout
their time at a Makerspace. The requi-
rements for each badge, level or co-
lour is completely adjustable to be-
come more appropriate to any group
but hopes to provide an example of
how young makers can gradually
progress in developing their skills.
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Evaluation

Once the activity is over it is very useful
to review the whole process, both pro-
duction and communication as well as
the techno-pedagogical development
of the activity, in order to evaluate each
step and improve on it for future activi-
ties.

Rethinking the production and commu-
nication process and identifying cha-
llenges that were met, can help to find
actions which can help to develop and
improve the activity. Some examples
could be; if material from a particular
brand did not work properly; if there was
not sufficient room or light for the num-
ber of participants or if there was not
enough information given about the ac-
tivity which resulted in a lack of support
from local partners.

Regarding the development of the acti-
vity itself, particularly if it will be comple-
ted more regularly, participants should
provide insight and feedback. This could
be achieved by anonymous surveys
which ask about how participants found
the process, the contents, the results
and the overall experience.

The same technical file that guides us
for the workshop is very useful when
making evaluation notes for each sec-
tion.

Below are some questions that could
be asked during or after an activity, that
would help to evaluate how participants
felt a session went, and to help to un-

derstand what steps and processes
they may have taken during the activity.

- What challenge are you working on?

- What ideas do you have to solve the
challenge?

- Which ideas seem the best?

- How does the first prototype look? Do
you think it will work? For testing, do
you need more work? What have they
learnt?

- What do you feel has impacted you the
most?

- What has been the best part of the
workshop?

- Have you learnt anything from other
classmates?

- Important qualities that my invention
must have to make it better.

- What did you find most difficult during
the workshop?

- Do you want to improve something?
Would you do something different next
time?

- Description / drawing / photo / video
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Typically, teachers and educators find it
very hard to assess and evaluate ma-
king activities. For one thing, the spirit
of making activities consist of unleas-
hing one’s imagination and creativity to
produce whatever gadget one feels like.
The issue with project-based learning is
that guidelines for making activities are
kept to a minimum, however this means
that it is not possible for the final crea-
tion to be evaluated against a system of
pre-established standards.

In this section we aim to provide some
methods and solutions for assessing the
learning that would have been experien-
ced by each of the participants. These
methods each exemplify an intellectual
approach (eg. focusing on the learning
process, focusing on the finished pro-
duct, focusing on content knowledge /
technical skills, focusing on soft skills
and context).

Focusing on the soft skills

One assessment method consists of fo-
cusing on the soft-skills that can be de-
veloped through maker education, and
are regarded as critical outcomes of
maker education. One model for iden-
tifying and thinking about them was de-
veloped by the Exploratorium Tinkering
Studio.

They developed the concept of having
learning dimensions in maker educa-
tion, which can be simplified into 5 di-
fferent areas: initiative and intentionality,
problem solving critical thinking, con-

ceptual understanding, creativity and
self-expression, social and emotional
engagement.

Each of these 5 dimensions are asso-
ciated with a number of indicators that
apply to makers and tinkerers.

1. initiative and intentionality

- actively participating

- setting one’s own goal

- taking intellectual and creative risks

- adjusting goals, based on physical fee-
dback and evidence

2. problem solving and critical thinking

- troubleshooting through iterations

- dissecting the problem components

- seeking ideas, tools, and materials to
solve the problem

- developing work arounds

3. conceptual understanding

- making observations and asking ques-
tions

- testing tentative ideas

- constructing explanations

- applying solutions to new problems

4. creativity and self-expression

- playfully exploring

- responding aesthetically to materials -
and phenomena

- connecting projects to personal inte-
rests and experiences

- using materials in novel ways

5. social and emotional engagement

- working in teams

- teaching and helping one another

- expressing pride and ownership

- documenting/sharing ideas with others
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Focusing on content knowled-
ge/technical skills

Another approach for evaluating lear-
ning in maker education consists of
assessing knowledge and technical
skills which are acquired by the young
makers. Typically, focusing on hard
skills is something which is reminiscent
of traditional assessment methods, in
other words standard classroom as-
sessment methods.

There exists various frameworks for
assessing technical skills and content
knowledge relevant to maker educa-
tion. One such framework has been
provided by the raspberry pi foundation.
They have identified 5 clusters of skills,
namely: design, programming, physical
computing, manufacture and communi-
ty and sharing.

Design refers to developing 2D and 3D
assets. Programming consists of using
programming constructs to create sim-
ple programs. Physical computing is
about using digital, analogue, and elec-
tromechanical components. Manufac-
ture refers to using materials and tools
to create project prototypes. Finally,
community and sharing focuses on how
an individual engages and shares with
the digital making community.

Focusing on the process

One type of assessment that focuses on
the learning process of young makers is
the one which consists of documenting
one’s own maker project journey. This

has been recognised as a means for
students to reflect upon their learning
process, and therefore assess their own
work (self-assessment). Documenting
projects can also provide educators
with significant evidence of individual
learning and understanding.

“Reviewing the photographs that the
students make while documenting their
work allows for a different insight into
their thinking and their ideas. When
looking at the projects through the eyes
of our students, we discover what they
think is important, what they are dis-
covering, what is new and exciting for
them. We also get to see the focus and
concentration in their approach to the
work that is often captured unexpected-
ly or in spite of the enthusiasm that is
also displayed”.

Another way of documenting maker
projects and hence another method for
evaluation, consists of setting up failure
boxes.

Failure boxes are essentially stackable
boxes that can hold items of different si-
zes. After each session, the learners are
invited to put the items they have been
working on into the boxes. The project/
prototype has permission to stay out of
the box only when the learners consider
it shareable.

When that stage is reached, the educa-
tor asks the learners to empty the box
and reconstruct the evolution of the pro-
ject by using the previous prototypes/
failures as chapters. They are allowed
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to make photos, videos, write text, dra-
matise, dance etc, in order to explain
what they did and how they feel about
each step.

Assessing the final result: set-
ting up a challenge

Challenges are a standard way of con-
cluding a maker education learning ses-
sion. Challenges allow participants to
rate each other’s projects, and achieve
objectives.

It is possible to rate both functionality
and aesthetic, thus the range of maker
projects that can be assessed via cha-
llenges is quite vast.

Challenges are an obvious way to as-
sess the final result, however it can also
represent an opportunity for educators
to have the learners reflect on the pro-
cesses that were conducive to their
creations. For example, during the pre-
sentation of the final result, educators
could prompt students to introduce the
rest of the group to different prototypes
they worked on, the reasons for the
changes/improvements they made, or
even to present the technical problems
they faced during the production pro-
cess.

Tips

Design the space it's important to en-
sure successful and inclusive activities.

Design content is developed with the
interests of the participants in mind.

Educational making activities is the
key to understanding how children and
young people explore their environment.

A friendly space allows people to ex-
plore.

We don’t have all the answers.
We don’t know all the steps.

We are here to stimulate with more
questions, stimulate creativity, build bri-
dges between knowledge and the phy-
sical world.

DiT: Do it Together is the best way to
learn. We is more than me.

Circular economy: recycle, reuse,
proximity materials, responsible con-
sumption.

Flexibility: not everything will go accor-
ding to schedule, it rarely happens. We
must have room to change plans and
adapt to the changes that may arise.

Celebrations: especially when working
with children you have to balance the
celebration of successes so that no one
feels left out or discouraged.

Sharing concepts: this is a good time
to include cultural concepts such as tea-
mwork, knowledge sharing, the impor-
tance of recycling, collaboration, etc.
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Thingiverse

Wikifactory
Instructables
Inventables

Makery

EdSurge

RaspberryPi foundation
Make your life

The Receipt book
Edutopia

Hackster.io
Makerspace for Education

Steam Minds

... and all other websites who have lots of ideas, reflections, projects, activities.
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Do. Simply do.
This is the key.

Do.

Manufacturing is fundamental for what it
means to be human. Doing involves novelty,
creation, and it’s exciting. Doing is action and
its meaning is multiplied through education,
activating relationships, values, resources,
tools and people.

Share.

We share the “doing”, we share experiences.
We care about the meaning of what we make
or do. We share for ethics, for technology po-
licy and for awareness.

Give.

Giving establishes a link, a link between tho-
se who give and those who receive. It helps
us recover the value of what has been crea-
ted. Its functionality, its cultural relationship
between the aesthetic and the material.

To learn.

In the maker field, learning is more in the pro-
cess rather than the result of the project or
object. Try to learn not as automatons and
individualists, but as individuals who are part
of a network or a team.

Tools.

You have to have access to the right tools to
‘do’. There is no list of tools to be a maker,
nor a set of specific machines to define the
person maker or space. In open technology
development scenarios, the technologies go
through changes, manipulations, improve-
ments and adaptations for new unsuspected
uses.
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Play.

(Game) Play to discover how devices work,
play to modify systems, play to try, play to
invent, play to do. Not from ingenuity and lo-
neliness but as creative thinkers. By playing
we learn to develop our own ideas, we test
the limits, we experiment with alternative
ideas and it allows us to generate new ones.

Take part.

Just by doing, doesn't give the label “maker”,
this is just the one element of the process.
If we want a society and an inclusive cultu-
re, it is necessary to innovate not only the
technologies and elements we work with but
also our relationships. It is necessary to go
beyond participation - it should not be thou-
ght of as just a union between individuals but
also as something which in itself exists, and
therefore can be openned up to interactions
without a predetermined end.

Support.

We speak of “co-responsibility” and a greater
capacity for self-determination which allows
us to also decide what we produce, how and
why.

Change.

The processes of change have always been
accompanied by a deep reflection that helps
to redesign our way of building society. Chan-
ge to change does not make sense, we need
questions that motivate us to create new pro-
cesses and debates, in order to feel that the
change is synonymous with progress or im-
provement.
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Maker Culture

The maker culture, sometimes also known as
the “culture of doing”, “maker movement” or
the “third industrial revolution”, is a contem-
porary culture or subculture that represents
an extension of DiY culture (Do it Yourself),

particularly with the inclusion of technology.

This promotes the idea that everyone is ca-
pable of developing any task instead of hiring
a specialist to perform it. The DiT (Do it To-
gether or Let’s Do It Together) or DIWO (Do
it With Others) is increasingly present, where
the sum of knowledge adds a very interesting
factor to individuality.

FabLab

It is the abbreviated expression of “fabrica-
tion laboratory”. The concept was developed
at the Bits and Atoms Center (CBA) at the
Massachusetts Institute of Technology (MIT),
thanks to a course called How to do (almost)
anything, coordinated by Professor Neil Ger-
shenfeld.

It has a set of digital tools for rapid prototy-
ping, such as milling machines, laser cutters,
vinyl cutting machines, with the support of
open source software. Projects are concei-
ved in 2D (on a computer) and converted into
3D (with machines).

A FablLab seeks to work with a community,
based on the educational principle of learning
by doing, which provides an ideal environ-
ment for invention and creativity.
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Makerspace

It is a place where people with common in-
terests in electronics, technology, science,
the digital domain or electronic art (but also
in many other areas) can meet, socialize and
/ or collaborate.

The makerspaces can be seen as open com-
munity laboratories where people can meet
to share resources and knowledge to build
and do things.

Hackerspace

It is a physical space where people who work
in science, new technologies, and digital or
electronic arts can collaborate. It provides
amateurs and students of different levels to
have access to the necessary infrastructure
and environment to develop their technologi-
cal projects.

The purpose of a hackspace is to concentra-
te resources and knowledge to encourage
research and development.
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Each makerspace is different, depending on
the environment in which it has emerged:
some specialise in electronics, 3D printing,
large format art, creation of functional proto-
types, etc.

The initial community can determine what the
main focus of a Makerspace may be, howe-
ver in most cases this will naturally emerge
overtime.

Usually we will distinguish two types of
makerspaces:

- Institutional: These spaces are promoted
by an institution that houses them within their
facilities. The sustainability of this type of
space depends on the financing of the pro-
moter institution.

- Emerging (Grassroots): These spaces ari-
se when a group of interested and motivated
people meet and are organised to be laun-
ched and financed by themselves. These are
independent spaces.

Apart from those mentioned above, we also
have:

BioHackerspaces (or Biohackspaces).
These are independent spaces, with more
emphasis on understand from the point of
view ecological and biological the environ-
ment where the space have their presence.

TechShop.

These are large makerspaces, driven by a
company of the same name. They offer all
kinds of manufacturing tools and are emi-
nently orientated around a professional au-
dience.
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The space will need to have tools, equipment, - 9G servo motor

and materials that makers can use in order to - buzzers

accomplish their projects. - male to make jumper cables
- potentiometers

You don’t necessarily need a fully equipped - breadboards

space. In fact, sometimes an empty counter - micro USB cable

might be more valuable than a fancy new - vibrating motors

machine. You may be surprised at how many - arduino uno boards

projects can be completed with a few hand - light sensors

tools, along with some simple power tools - arduino leonardo boards

such as an electric drill, jig saw, and circular - male to female jumper cables

saw. - humidity and temperature sensor
- ESP32 boards

For engineering-orientated projects, an - push buttons

appropriate space would be a traditional - transistors

wood workshop or space with digital fabrica- - resistors pack

tion machines. - distance sensor
- arduino nano boards

However, for more craft-oriented projects, a - PCBs

space could consist of large tables, adequate - pulse sensor

light, a sewing machine, a quilt frame, and - female to male headers

so forth. - arduino lilypad boards

- adafruit motor shield V2
We propose a list of equipment for each of
these different sections according to its pos-

sible needs: Electronic Textiles and fabrics
The Basics - metal snap buttons
- needles
- hot glue gun - thread
- soldering iron - conductive thread
- soldering wire - sewable LEDs
- computers - sewable battery holder
- smartphones or tablets - sewable push button
- sticks for hot glue gun - patchwork polyester

- soldering iron stand

Digital fabrication equipment

Electronics
- 3D pens
- stepper motor NEMA 17 - 1.75mm PLA for 3D pens
- Makey Makey boards -CNC
- 7 segments display - 3D printer
- RGB LEDs strip - 3D scanner
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Circuitry & electricity

- copper tape

- solid core wire

- electric wire

- alligator clips

- CR2032 batteries

- AA batteries

- CR2032 battery holder
- AA battery holder

- 9V battery

- 9V battery connector snap clip
- graphite powder

- CR1220 batteries

Office equipment

- duck tape

- paper tape

- scissors

- cutters

- pens

- pencils

- markers

- fluorescent markers

Tools

- screwdrivers

- precision screwdrivers
- pince a dénuder

- hammer

- metal saw

- Allen keys

Virtual Reality
- biconvex lens for VR headset
- cardboard lens
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Participating in a design and production project gives
the students the opportunity to be responsible for
their own learning process, improving their creativity,
motivation and self-esteem.

Teachers and students learn from experience, inte-
raction with others and technology processes.

Susanna Tesconi
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