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Target Group/age range
This activity is intended to be worked with a group of 10 - 15 teenagers between 12
and 14 both from a class group or a leisure activity within the framework of summer
o out-of-school activities. It is recommended that the activity is inclusive, fosters
diversity and is mainly organized to promote the collaborative aspect.

Calendar
Ideal to do during the Easter holiday period or in an urban campus in summer (4 – 5
days, 4 hours a day).

Duration
Research and ideation:
1 month before the activity
Find the best place to build the vertical garden.
Find out whether permission is needed.
Disseminate the workshop.
Research and plan the vertical garden and the workshop (expendable and nonexpendable materials).
Write the project plan, calendar, and define all the methodologies.
Research and involvement of stakeholders related with the digital fabrication if
you don’t have access to a CNC or a 3D printer.
The workshop:
Four / five days, 4 hours a day.
Maintenance :
Calendar of milestones to maintain the garden.
Coordination with other young associations involved in the maintenance.
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Gamification method(s)
Each day has three phases.
First (open phase):
Presentation of tasks and concepts related and the knowledge to be
activated.
Meeting and activation of creativity: every day we start with a different
facilitation technique to encourage young people.
Review of what has been done so far and planning of what has to be done in
the session.
Second (developing phase):
Development of the activities that are agreed upon.
Third (closing phase):
Sharing of what has been done and identifying what has work and what
should be solved.
Assign badges to participants depending on the state of accomplished tasks.
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Gamification method(s)
All the tasks are defined and linked to the curriculum written by the Raspberry Pi
Foundation https://curriculum.raspberrypi.org/

With these icons and colors, we built a sequence of physical badges that will be
delivered at the end of the day to the participants in order to recognize their learning
process and skills acquired. It is also a way to engage them to the process.
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How to use design thinking
Design thinking methodology is the best way to encourage participation in this kind
of activity and it is also a way to successfully share knowledge among participants.
There are 4 steps:
1. Empathize
Generate expectation, emotion, interest.
If it is the first session, each participant, the support staff and the facilitator is
presented.
Ask concept questions to get to know the expectations of each participant. This
gives an opportunity to listen and reduce any doubt.
2. Define
Explain the development of the activity clearly and step by step, e.g that we will
work with recycled materials and in groups. The tasks will be to build an engine,
attach a battery holder and a battery and connect them altogether before
testing).
Give some instructions, precautions and processes that should be taken when in
the space (e.g. caution should be exercised 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 beneficial to analyze what happened in the
previous session to be clear about what will be worked on during this session.
3. Ideate
The activity starts. Participants organize themselves into groups or pairs.
Materials are given to each group.
Participants begin to think, devise, draw and invent.
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How to use design thinking
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 feelings, 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 particularly worked well. The contribution of ideas must
always be from a positive perspective and aim to motivate.
The final prototype should be real-sized so that it resembles as much as possible
the final design.
5. Test
The prototype is tested and any necessary corrections are made.
If the activity will continue in another session, it is advised to define what has
been achieved in this session, what stage the team has reached and devise a plan
for how they will use their time in the next session.

Preparation
Every activity has a team behind the scenes that imagines it, prepares it, carries it out
and evaluates it. And in some cases, depending on the complexity of the activity’s
learning content, this team may also need the help of an expert.
Different functions for the facilitators:
Responsible for programming activities, schedules, etc.
Collect the knowledge necessary to develop every part of the activity.
Responsible for taking care of the environment of the activity.
Motivate and encourage the young students in their daily challenges.
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Challenges that will lead to the
completion of the main task:
The main challenge is to respect the development time of the small milestones, to
fulfill the sub-tasks planned each day. If we don’t do that everything can be delayed
and this affects both the environment of the workshop and the atmosphere of the
group.

Tips for successful facilitation,
supervision and organizing:
Agree with other related entities the monitoring, maintenance and care of the
vertical garden throughout the year. As an educational experience to involve
other youth and children entities.
Organize the care of the vertical garden with all its needs (replanting, soil,
fertilizer, monitoring the irrigation system...).
Create a calendar with possible milestones involving all the associations
involved.
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Debriefing outcomes & obtained
competences:
Building a vertical garden is a social innovation project. Using digital fabrication
tools and design thinking methodology to work with young people.
Working on the recovery and conservation of a public space is an opportunity to
create identity and new forms of coexistence.
Outcomes:
A vertical garden.
A multidisciplinary organization for the maintenance of the garden.
Competences:
Botanical knowledge. Identification of the best plants for the vertical garden.
Design basic 2D and 3D assets.
Use basic digital, analogue, and electromechanical component
Process input data to monitor or react to the environment
Use basic materials and tools to create project prototypes
Use manufacturing techniques and tools to create a completed product
Independently use fabrication systems to produce complex finished projects
Collaborate on digital making projects with other community members
Educate others in the skills and ethos of digital making
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AGE : 12 - 14

Students' worksheet
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Related STE(A)M theory:
It is a Social Innovation project using digital fabrication tools and design thinking
methodology.
Working on digital fabrication with young people is an opportunity to put them in
touch with a range of new technologies learning new skills for their future.
Working on environmental awareness through the creation of an urban "green space"
is an opportunity to learn about new methodologies and tools to be able to apply
them in their daily lives.
Working on the recovery and conservation of a public space with young people is an
opportunity to create identity and new forms of coexistence.
What we seek with this activity is to put more emphasis on the development of skills
such as entrepreneurship and the depth of knowledge in specific areas such as
electronics (irrigation system by Arduino) or knowledge of the gardening and urban
environment, while reflecting on the use of the public space community.
We take care about concepts like electronics and software (technology, engineering
and mathematics), ecology and sustainability (science), design and building
(technology and arts).

Key words
Sustainability, urban garden, ecology, recycling.
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General aim
The main aim is the construction of a vertical garden, especially three elements: the
pots, using recycled material, the choice of plants that are best suited to the
environment where we will build the garden, and the entire irrigation system.

Educational Objective(s)
Botanical: plants best conditions, atmosphere and water needed.
Mathematical competence and basic competences in science and technology.
Digital competence, which entails a safe and critical use of information society
technologies (IST) and, therefore, the mastery of information and communication
technologies (ICT).
Environmental awareness in an urban environment.
Specific knowledge of gardening according to the characteristics of the recovered
space.
Teamwork to obtain certain results, both at a personal and at community level.
The ability to apply knowledge from different fields in the same project.
Learning to learn.

Suggested Environmental Context
It is important to have a good network of suppliers of recycled materials such as
wood and other materials to be used in the construction of the vertical garden. There
are other items that should be purchased, such as automated irrigation electronics,
flanges, pipes, etc. It is good that some of the actions of collecting the recycled
material are done with the group of young people so that they see the attitude of
collaboration that is developed with the people who donate the recycled material.
During the planned task in the workshop we work in a space indoors. For building the
vertical garden we work outdoors.
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Necessary Equipment and
Materials:
Wood.
Woodworking tools.
If possible a CNC.
If possible a 3D printer.
Flanges.
Screws.
Paint.
Hot glue.
Arduino or Micro: bit (with sensors) for the automated irrigation system.
Depending on the surface where the vertical garden is located, you will have to
consider the necessary elements to support it, for instance a wooden structure
among other elements.

Media and Resources
The whole process has to be recorded by means of videos and photos as well as
interviewing participants. They should explain their own experience in their own
words. Disseminating the process is also a key point as a way to empower and
engage participants with the activity.
Website with resources:
http://thingiverse.com
http://hackster.io
https://www.popularmechanics.com/home/how-to-plans/how-to/g847/how-to-starta-vertical-garden/
http://architek.com/products/vertical-gardens
http://buildipedia.com/aec-pros/design-news/vertical-gardens
https://waldenlabs.com/20-vertical-gardening-ideas/
https://www.rodalesorganiclife.com/garden/3-ways-to-build-an-epic-vertical-garden
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Tasks
Each day is made up of three phases:
First, (open phase) meeting and activation of creativity, review of what has been
done so far, and planning of what has to be done in the session (on the first day, we
also make a methodology of knowledge and presentation).
Second, (developing phase) development of the activities that are agreed upon.
Thirdly, (closing phase) sharing of what has been done, commenting on the
atmosphere as well as if there have been mistakes and how they have been solved.
Assign badges to participants depending on the state of accomplished tasks.
1st Day - Design Thinking
The first day serves to align the whole group in the goal of building a vertical garden.
We visit the space where the garden will be located, we visualize and think together.
We work in teams that complement each other, on drawings and ideas
(brainstorming). We build prototypes in cardboard and other materials to check
functionality or discard ideas that do not even work.
Learning to design and create plant pots for the vertical garden
Design and ideation, creation of plant pots
Design and ideation, creation of the supports of the pots to connect with the
support of the vertical garden
Design and planning of the irrigation system (Arduino code - digital part)
Design and planning of the irrigation system (Arduino and sensors - physical part)
Milestone : We decide in which materials we will build the different elements
and how they will fit together.
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Tasks
2n Day - First day of building (if the calendar is of five days we divide the building
process in two days)
The second day begins with an introduction to urban ecology, planting times, types
of plants best suited, how a vertical garden is organized. Visualization of examples
and different ways to do it.
Creation of the final design of our garden. Work in groups to advance the
construction of the agreed elements.
Learning to build
Creation of plant pots
Creation of the supports of the pots to connect with the support of the vertical
garden
Final design of the irrigation system (digital part)
Creation of the irrigation system (physical part)
Learning about urban gardening
training on the characteristics of the space and different planting options
planting of different species
Milestone : First approach to building process.
3rd Day - Final design and building
The third day begins with the visualization of the finished elements and the design of
their final location. It continues with the different elements that are about to be
finished. Design a conservation system for the future and design a system of signs for
the respect and use of space.
Final creation, last details
Plant pots
Supports of the pots
Irrigation system (digital part)
Irrigation system (physical part)
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Tasks
Gardening
Select and study needs of planting options
Setting up different plant species
Work and community awareness
Design and setting up the conservation system
Design and creation of the system of awareness for the respect of space
Milestone : Looking the final builded products for the vertical garden.

4th Day - Last details, placing and celebrate
Combine the built parts with the plants. Place the elements in their final location in
the vertical garden. Place the signage and the graphic element that describes the
project. Celebrate the end and the achievement of the objectives with the whole
group.
Ubication
Plant pots
Irrigation system
Gardening
Plants
Signal system
Celebration
With all the team
Milestone : Looking at the vertical garden finished.
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Safe and security checklist
Workshop:
Using gloves and masks for using cutters, scissors, glue, hot glue.
Digital fabrication:
Gloves and masks using the 3D printer and CNC and other tools (hammer,
screws).
Follow the CNC and other machines safety rules.
Higher works (take in mind this is a vertical garden):
Scaffolding safety rules. (normally only for the use of educators with specific
training).
Rules to use the stepladder.

Impact on external stakeholders
The greatest impact of the project is to establish the entire maintenance plan.
Coordinate different entities to maintain the schedule during the year.
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Project's partners
Générations.Bio (Belgium)
Web: www.fermebiodupetitsart.be

LogoPsyCom (Belgium)
Web: www.logopsycom.com
Facebook: @Logopsycom

The Polish Farm Advisory and
Training Centre (Poland)
Web: www.farm-advisory.eu
Facebook: @PolishFarmAdvisory

EDU lab (Italy)
Web: www.edulabnet.it
Facebook: @edulabnet

Ed-consult (Denmark)
Web: www.ed-consult.dk
Facebook: @benji.leinenbach

C.I.P. Citizens In Power (Cyprus)
Web: www.citizensinpower.org
Facebook: @citizensinpower

Trànsit Projectes (Spain)
Web: www.transit.es
Facebook: @MakingProjectsCEPS, @TransitProjectes
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